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20 BEST PROGRAMS
ZX SPECTRUM £7.95

Mr HELPLINE — the man who answers your ZX queries in his
column in Sinclair User, the author of HINTS & TIPS FOR THE
ZXB0 and HINTS & TIPS FOR THE ZX81 now presents his

Z80 OP CODES £1.45

A maust for the beginner and the expenenced programmisd
gike, Thig hand ready reckoner hets #ll 600 plus JBO
maching code metrechions o decumal snd hexsdecimasl with
thewr mosumonice Esch Op Cote s sucti lganed and
cross-referenced Supplised in @ profecive b
lor sasy relemEnce and durabiliy

PROGRAMMERS £6.50
'_TDDLKIT ZX81

PILOT % ZX81 £5.95

PUCKMAN NEW/ ZX81 £5.95

| vr

| | i

* A action dupisy el & -
* Scour the mape lar 1000 L I© } =
* Dodge Mhe ghosts wha come d y
0 il U ' =

s oA option — 1he } } o
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* Fudl seybosrd display
i play
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for the

20 BEST PROGRAMS FOR THE ZX SPECTRUM.

* 20 original programs for you to load into your Spectrum.

* 20 interesting programs for you to enjoy and learn from.

* 20 great programs to teach you about fixed and variable length
records, binary searches, bubble sorts, floating point
arithmetic, graphic displays and much, much more . . .

* 20 BEST PROGRAMS FOR THE ZX SPECTRUM.

Program Titles Include:

Machien code editor — Write, modify, exend and load machine
code using this all-Basic machine code
editor. No need to use an Assembler
when you have this program.

Index file — Learn about fixed length records, save
numeric and string fields, add to, sort,
maodify, delete and print your records.
|deal as a computer based card index.

Duckshoot - Learn how to manipulate the attribute
file and have fun at the same time.
Diary — Binary searches and variable record

lengths are explained with this useful and
interesting program.

PLUS: FOOTBALL, DIGITISER, DATA PLOT, FUNCTION PLOT,
REGRESSION, HISTOGRAM and many more . . .

ZX81 HARDWARE NIGHT FLIGHT £5.95
16K MEMOPAK (expandable) For the 16K or 48K SPECTRUM

32K MEMOPAK (expandable) 2
64K MEMOPAK

56K Ram pack

HRG MEMOPAK HiRes Graphics
MEMOPAK Centronics printer
interface

.
=

8 BRIEH
s z8388

AST A/H ADF E
==

ZX81 CASSETTES Al =
SPACE INTRUDERS (16K) £ —
STATISTICS (1K) ; g

LANGUAGE DICTIONARY (16K)

FRBUR
KBAAR

DRE

LINE RENUMBER (16K) e s S PR
NAVALBLOCKADE (16K}

Fly your own aircraft from take off 1o l@nding via

navigational beacons, over mountains and using & fully

zxs" BOOKS detaied direction finding and —nsl;ulm.-ll'l laniding system

“You the Pilot of a light aircraft fiying at night. *Y

HINTS & TIPS for the ZX81 E305 ot o ek el Bidgenmen A By yoir e

accuranely over radio beacons and then land sately on the
rurraay * Hazards sre mouniamns and cross winds

ZX SPECTRUM CASSETTES * |nstruments: Artificial Horizen, Non Directional Bescon

VHF Omnidirectional Rangs, Instrument Londing Systenr

MACHINE CODEEDITOR £4.95  Readouts: Gear, Flap, Air Speed, Distance Measuring
MUSIC & SKETCH £4.95 Eguipment, Vertical Speed, RPM and haading *Wisual
ASSEMBLER E“I% disptay of runway on approach *5 Modes from Take off
= y A ilat *Ha ban *WHITTEN BY A
DISASSEMBLER £4.95 GUALTEDPILOTS o
QUANTITY PRODUCT COsT
TOTAL

MAKE CHEQUES/PO's PAYABLE TO: HEWSON CONSULTANTS

NAME :
Iblock capitals pleasal
ADDRESS

Ity Access/ Barclaycard No. is

Signed R A R W —
Post to: HEWSON CONSULTANTS, DEPT X, 60A ST MARY'S STREET, WALLINGFORD. OXON OX10 DEL
TEL (0481) 36307,

nw
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A HUGE increase in the
| facilities available to owners of
the Spectrum is promised
early next year. A database of
between 25,000 and 30,000
‘ pages is being set on Prestel
which can be used by Spec-
trum owners for the cost of an
| adaptor, which is expected to
be produced for less than £50;
an annual subscription to the
‘ database, possibly about £1 a
week; and the price of a
normal telephone call.

Called Micronet 800, even-
tually it will be available to
owners of a wide range of
micros, once adaptors have
been produced for them. The
Spectrum is one of the first
machines for which an adaptor
is being built.

Richard Hease, the man
behind the scheme, says that
| the database will be set up by
Christmas and he hopes the
Spectrum adaptor will be

‘Major link with
Prestel promised
early next year

ready early in January. One for
the ZX-81 should follow
shortly afterwards.

“I see these adaptors being
needed only in the short term.
Eventually I expect computer
manufacturers to see the
benefits of using this database
and to include hardware
needed within the machine,”
he says.

Subscribers to Micronet
800 will be able to get
programs for the home,
business and education, have
the latest news and reviews on
what is happening in the
world of micros, and have the
use of Telex and the handling
of messages.

In the longer term it 18
intended to develop systems
for specialised business areas.

The Micronet adaptor also
allows users access to the
existing database which is
available on Prestel.

Micronet 800 is a consor-
tium of Prestel, ECC Pub-
lications which publishes
Simclair User, EMAP Com-
puter and Business Publica-
tions/ Telemap and Prism
Microproducts.

| CLIVE SINCLAIR
Apologised for delay

SPECTRUM USER — October 1982

High hopes of
end to delays

HOPES were high at the time
of going to press that the back-
log of deliveries for the
Spectrum would have been
removed by the
September.

In a letter to Spectrum User,
Clive Sinclair has apologised
for the delay and offered a £10
voucher to those who have
continued to wait. The
voucher can be used against
the cost of a ZX printer or rolls
of printer paper.

He says production is run-
ning at 5,000 a week and
should be increasing quickly.

It is expected that once the
backlog has been cleared and
production is keeping pace
with demand from mail order,
Sinclair Research will let the
situation continue before
making any decision about

end of

making the machine available
in retail outlets.

A spokesman for the com-
pany said that although it was
likely the Spectrum would
follow the ZX-81 into the
shops, there were too many
imponderables at the moment
for a decision to be taken soon.

It is unlikely that it will be |

available in the shops before
Christmas. Last year the
ZX-81 went on sale in W H
Smith and was launched in the
U.S. before Christmas and the
resulting surge in demand
caused delivery delays.

Nigel Searle, head of the
computer division, has
already said the mistake will
not be repeated in connection
with moving into the U.S.
with the Spectrum,

RICHARD HEASE
‘] expect manufacturers to see
the benefits’

‘Converter

for 16K
launched

| MEMORY troubles are over
| on the Spectrum because of a
| new device from Steven
Adams, called a RAM Con-
verter. It is an adaptor which
| can be fitted on to the back of
the Spectrum via the
expansion bus allowing a 16K
RAM pack, usable on the
ZX-81, to be connected.

The converter will also
allow the use of other add-ons
while it is working. The add-
ons must be memory-mapped
from 16K to 32K of the
machine memory.
| Adams decided to make the
converter because his work
required more memory than
the Spectrum 16K allowed. “1
thought that it was such a
waste to have all that ZX-81
gear hanging around.”

The Converter is available
| for £7.

fif
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published ACSEMBLER and DIS
2 Now ge ¥ reg i as quite simply
and disassambler programs available f
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i A M. London
or and I feel that you have
R.B., Gloucester
Your programs are first class. Looking forward to more.”
A MNorsay
F

the single biggest step to proficiency in

programming

Naow, with the superior facilities of the ZX Spectrum, ACS
Software have done it again, Ultraviolet and Infrared are as

-l;(-: prograr B | externd your
Hlities that

ocation and Lhen re
gth full istings
yutput 1o the
1 clearly indi
file
by machine code
lay! Buy them from
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T any |

1 Ultrawiolet and Infre
& machine code specialists

ULTRAVIOLET - £7.50 INFRARED - £6.75

abiie Ao thi 16K 2B at £5.50 asch SAE
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’ i £/1 ey il
ACS SOFTWARE

16K ZX SPECTRUM GRAPHICS

SUPERDRAW16

16K ZX SPECTRUM GRAPHICS

@ 16K Spectrum graphics pack.

@ Full screen high resolution colour,

® Moving cursor control.

@ Large alphabet facility.

@ Pictures saved on cassette.

@ Automatic “'slide show™ option.

® Menu driven, easy to operate, crash proofed

® Documented to usual high Video Software standard
® Demonstration slide show.

® Audio commentary on reverse of cassette

If you've now got your Spectrum you will be wanting to
explore its graphics potential. SUPERDRAW 16 will help you
get the best from it.

VIDEO SOFTWARE
Stone Lane, Kinver,
Stourbridge,

West Midlands DY7 6EQ.
Tel: Kinver (038483) 2462.

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

Spectru

m ;‘n Educaﬁﬂn
£6.50 {approx)

Eric Deeson

ISBN 0906812291

- Shiva Publishing Limited

4 Church Lane, Nantwich, Cheshire CW5 5RQ
Telephone: (0270) 628272
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Letters E

Sinclair replies
to the critics

IN RESPONSE
gueries which I understand
your magazine has received, I

to many

would like to explain the
delivery situation for our new
ZX Spectrum personal com-
puter.

The response of the general
public to our new computer
has far exceeded our expecta-
tions and we have been
swamped with orders. This
and some small initial produc-
tion delays have led, in turn, to
considerable delays in
delivery.

Regrettably, many of our
customers may have towaitup
o 12 weeks, from our receipt
of their order, for delivery of
their Spectrum and we are
writing to them all to
apologise for the inconve-
nience and to offer them the
chance of an immediate re-
fund.

For those customers who
continue to wait, we shall be
sending with each Spectrum,
in compensation for the delay,
a £10 voucher, which can be
used in part-payment fora ZX
printer or to buy a complete
pack of five rolls of printer
paper. We are also providing

customers with a new
demonstration tape contain-
ing:

A complete keyboard
trainer to introduce the Spec-
trum.

Three major programs — an
exciting game, Through the
Wall, a drafting program,
Draw, and Character
Generator, which demon-
strates user-defined graphics.

A series of illustrative pro-
grams — Bubble Sort, Evolu-
tion, Life, Monte Carlo and
Waves.

I would like to assure you
and all our customers that the
initial problems with the Spec-
trum have now been complete-
ly overcome. Production is
running smoothly at 5,000
units per week and will rise
sharply in the coming months.

We are confident that our
present back-log will be
cleared by the end of
September and hope that you
will see current delays in the
context of our successful
delivery of more than 500,000
computers in the last two
years.

Clive Sinclair,
Sinclair Research Ltd.

Growing
software

I WAS very interested in your
article on the Sinclair ZX
Spectrum but I would like to
know if programs for the
ZX-81 could fit into the ZX
Spectrum. If not, why are
there no games for the ZX
Spectrum of which 1 have
heard?
Andrew Mclnees,
Ashton-Under-Lyne.

WITH THE information
now available for the Spec-
trum I am thinking of buying
one but as yet I have not seen
much software for it.

Can the same amount of
software be available for the
Spectrum as the ZX-81. As
there was no competitor for
the ZX-81 we saw a flood of
software for it.

Can the same be expected
for the Spectrum with the
news of Vic 10, a new Acorn
and even a ZX-83 next year?

S Plumpton (age 15),
Maghull,
Liverpool.

@ Sinclair Research says that
ZX-81 programes can be con-
verted for the Spectrum with
relatively minor changes, as
Spectrum Basic is a super set
of ZX-81 Basic but, regret-
tably, ZX-81 cassette pro-
grams cannot be used with
the Spectrum. There are,
however, a growing number of
commercial tapes on sale.

Colour
printer

CONCERNING YOUR
article Sinclairvoyance, in the
July issue, the colour printer is

already here, at least In
prototype form.
Earlier this year Sony

announced its Mavika system
camera, a video camera
producing still pictures on a
50-exposure video disc. The
camera will be supported by a
television interface for
viewing and an "'inexpensive”’
colour printer capable of

producing inprint quality
non-photographic prints. The
system is due to be launched in

1983,
The first ZX hardware
company fto produce a

Mavika-ZX interface should
have an eager market.

The Mavika was received by
the British Journal of
Photography a few months
ago. By now it may have more
information on the printer.

Tony Bewlay,

Iver, Buckinghamshire.

Readers
expect

[ WOULD like to take this
opportunity to congratulate
you on your very good
publication. [ have found it of
great use when using my
ZX-81 and especially like the
simplicity of the writing style,
although this does not stop the
articles being really
informative.

Now I have purchased a
Spectrum and expect your
magazine to be of equal merit
for this in the future.

S P Bird,
Southall, Middlesex.

Flickering
doubt

FIRST I must congratulate
you on your review of the
Spectrum, which prompted
me to order one. Having been
a former ZX-81 owner. I am
still wondering whether my
new Spectrum will have the
same flickering screen output
when programmed in Basic.
As I want to program in
Basic and not Assembler, I do
not want a horrible flickering
screen. Please could you find
out, as no one [ know has seen
the Spectrum?
C.A.Howes,
Thornbury,
Plymouth.

® According to Sinclair
Research there should be no
problem with flickering
screen output for the ZX
Spectrum,
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THE BEEB PRODUCES
THE BEST TV
PROGRAMMES IN THE
WORLD ...

Uncle Clive produces the World's best computers
and Jack Gibbons A.l.B. produces the best
Banking Programs in the World . . .

THE PERSONAL
BANKING SYSTEM

is available direct from J.P. Gibbons A.|.B.
14 Avalon Road, Orpington, Kent, BR6 9AX,
Price £9.95 inclusive for Cassette and Users’ Manual

Specify whether ZX81 (16K) or Spectrum (48K)
PBS Bank reconciliation module £6.50.

* * * *

Also stocked at the Buffer Micro Shop,
Streatham — Microware Shop,
Leicester — ZEDXTRA, Bournemouth
— and branches of the Computer
Bookshop Group.

Full after sale maintenance available.

Anon.

ZX81-Spectrum
MANAGEMENT GAMES

A | Can you compete with British Airways? You
W | must decide on the number of aircraft to operate,

| whether to buy or charter, and the levels of
staffing and maintenance. Problems encoun
tered are tax demands, strikes, cancelled flights,
hijacks and aircraft crashes

AUTOCHEF

As MD of a Catering Company you must nego

~—1 tiate for leases, decide on menu prices, level of
_____.-r- wages, advertising and dividends. Each year you
_ must predict the inflation rate. You will be mada

| to resign if you are not successful. There are 3

lavels of difficulty

PRINT SHOP

= You own a small printing company and are
required to decide an (al the number and type of

staff you employ and when to increase or reduce
staff (b the amount and type of paper you stock

ic) the week in which work is scheduled (d) the
quotation for each. There are 3 scales of dif
ficulty.

ALL PROGRAMS INCLUDE DETAILED INSTRUCTIONS AND NEED 16K

These simulations are realistic and are not only fun to play but are educational

The user will learn to interprat Trading Profit and Loss Accounts and Balance
Sheets. Our programs are very comprehensive and provide a useful introduc-
tion to the business waorld and its terminalogy.

£5 for one, £8.50 for any two or £12 for three
PLEASE STATE COMPUTER TYPE AND SEND CHEQUE TO

‘ ‘ 1 DEPT. S
s CASES COMPUTER SIMULATIONS
14 Langton Way
09 /0MP® | nion sl

NTING

KEMPSTON (Micro) ELECTRONICS

See us at the
PCW Show

5 it
e NEY

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

e 3 x Bbitports

® Port mapped, using IN and OUT commands

@ |/ 0 via 16 pin DIL sockets
e |/0 also via 28 way edge connector

#Can be used in BASIC or Machine Code
The port is available fully built with a detailed set of
instructions and control applications. The port can
gither be used with out motherboard, thus allowing
a further card to be used, or with a stackable
connector, Either way, it means that Micro-Drives,
Printers, etc., can still be used with the port.
Please note that this is DEFINITELY NOT a ZX81
MODIFICATION but an exclusive design for the
new ZX Spectrum.

ZX Spectrum PPl port. ...... L

ZX 2 slot Motherboard. .......

ZX Stackable connector......

All prices inclusive of VAT, but postage must be added at 70 pence for a
single item, 100 pence for 2 or more items. Available by mail order only.

Cheques, P.0's made payable to:

KEMPSTON (Micro) Electronics

60 Adamson Court, Hillgrounds Road, Kempston, Bedford MK42 8QZ.
Please allow 21 days for delivery. S.A.E. in all correspondence.

Wi

ZX SPECTRUM HARDWAR

(Also at

ZX Microfair)

r—-——-—-——————!

Your name
Your address

I Quantity

Date

Description Unit price

£16.50
£16.95
5.50

I ZIX Spactrum PPl Port
2 Slot Motherboard
I Stackable Connactor

Postags
Towsl
SU6
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New horizons
seen by Psion

HORIZONS is the new
software cassette from Psion
which is to be included in all
orders of the Spectrum from
now. It consists of a series of
programs which will help the
beginner master the machine.
It is a welcome companion to
the manuals.

The programs on side A
include a description of the
hardware architecture of the
Spectrum, a keyboard trainer
which explains the wvarious
functions and takes the learner
around the keyboard, and a
dictionary of the keywords on
the keyboard. The dictionary
is particularly useful to the
beginner who is just learning
about the version of Basic used
on the Spectrum, pressing any
key on which brings up the
definition of the correspond-
ing keyword on to the screen.

Side B includes several
games, a program to design
graphics characters and a pro-
gram which is used to draw
high-resolution graphics
pictures.

The games on side B are
very colourful and use user-
definable and high-resolution
graphics wherever possible.
There is a good version of
Breakout, which is wvery
addictive.

Also included on side B are
a sophisticated version of
Life, a Bubblesort routine,
and Monte Carlo.

The presentation cassette is
very good. It should keep
Spectrum users happy for
hours and is well worth
waiting for.

Complex
patterns

THE GRAFPHICS capabili-
ties of the Spectrum take a
good deal of exploring and get-
ting used to. With a good
knowledge of them you can
produce very detailed pictures
on the printer or the screen.
Until then you could use

Phantasmagraphics. The
program demonstrates just
what can be done with the
Spectrum graphics. It pro-
duces 2D and 3D shapes on
the screen according to the
dimensions you enter at the
start. The program also gives
you control over the Ink and
Paper and Border colours.
The display build-up of the
3D shapes is slow but that is
the fault of the Spectrum
graphics system and not of the
program. It is interesting to
see how the shapes build slow-
ly and how they are formed.
Phantasmagoraphics can be
obtained from Saxon Com-
puting, 3 St. Catherine's
Drive, Laconfield, Beverley,
Humberside, for £6.95.

Golfin
hi-res

THE high-resolution
graphics of the Spectrum
make games like this version of
Golf possible. The computer
displays the layout of each
hole, using user-definable
graphics for the fairway,
rough, bunkers, woods and
greens.

The ball is shown as a
flashing dot until the player
decides to play.

The player must first enter
the direction of his shot, a
number from one to twelve as
on a clock face, and decide
how hard the ball is to be hit.

The ball will then move to
the new position on the screen.
It could finish in the woods or
in a bunker.

There are several tips which
could be given as to how to get
out of the woods and bunkers.

The courses are created
randomly but there seems to
be some kind of order to the
conditions on certain parts of
the course.

The game requires a certain
amount of skill and patience.
For someone who wants a
quick arcade-type game it is

not ideal. For the person who
likes to reason-out moves, who
likes quiet games of cunning
and skill, this is a good game.

There are two lengths of
course included in the game.
You can go onto an eight-hole
course or on the longer 18-hole
course.

Golf is a good competitive
game for one or two players,
although there is no reason
why any number of players
should not take part in a
tournament, It is pot luck as to
whether you will get an easy
hole or a difficult hole but that
is all part of the game.

The scoring system of the
game uses the par of the
various holes on the course.
After each hole the par for the

hole and the course so far is
given. At the end of the course
the overall par is given. So far
we have managed only 22 over
par.

Golfis available from R and
R Software, 34 Bourton Rd,
Gloucester GL4 OLE, for
£3.75.

Storming
meteors

THE meteors are rushing
thick and fast in the new
Quicksilva version of Meteor
Storm for the Spectrum.
The player has three ships
with which to wreak havoc on
the screen. There are three
types of asteriod to avoid or
crash into, depending on how
the feeling takes you. Once hit,
the asteriods break into
smaller versions of themselves

Software E

and can still be dangerous.
Two types of enemy saucer fly
across the screen at odd
intervals, giving the space
pilot even more about which
to Worry.

The game is similar to the
one produced by Quicksilva
for the ZX-81 some months
ago. The difference is that the
screen display is in high-
resolution graphics and the
player’s ship can move around
the screen and go into hyper-
space if it is in trouble.

As with the other Quicksilva
game for the Spectrum, Space
Intruders, Meteor Storm has
an attract mode which informs
the player of the points system
and the play keys. It also
provides a sample game to get
the player used to the display.

Another interesting feature
of this game is its capability for
speech. This is from the
Spectrum speaker during the
game. It is not really loud
enough to be intelligible.

Meteor Storm is produced
by Quicksilva, 92 Northam
Road, Southampton, Hamp-
shire 502 OPB, and costs
£5.95.

Avengers
take wing

BEING BOMBED by a flock
of alien birds from the depths
of space can be an experience
and it is in a new game for the
Spectrum called Winged
Avenger, which is based on
the arcade game Phoenix.

Your laser base is at the bot-
tom of the screen and you can
switch-on a defence shield to
protect if from the evil aliens.

The first three assaults on
your base are carried-out by
drones in an effort to soften
you for the main attack by the
big birds. The avengers flap
about the screen in formation
trying to destroy your base
with laser and bomb.

You can return fire but the
aliens are really difficult to hit.
Winged Avenger is available
from Work Force, 140
Wilsden Avenue, Luton,
Beds. It costs £6.95.

October 1982
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INVADERS

The very first, perfect arcade
quality Machine Code game
on cassette for the sensational

SINCIAIR ZX _Spectrum
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SPECTRUM'S
SOFTWARE SETS
YOU A CHALLENGE

Each program is written in Basic for the
SINCLAIR SPECTRUM COMPUTER USER.
All games incorporate both colour and sound.
Flexible parameters intrigue both the beginner
and more advanced alike.

e o S “A | —
T sk | AN T———
' SKETC FA{%W Y
| Create your uwrncrjreﬁ e | £ 'rl 51
or gra 3 s
IJATTU::: r'l“-ui'llnzoll TS, IIIE|F' ¥ ' ' 4 9

¥
Inciue i IOt etC

LUNAR LANDER | |1
| Command YOur own rrmrn e | J
Monitor progress on the screen
-'l..-h_uhnln variables chalie 'IlJt both|
€xperts and beginners Alike |

nisﬁsﬁE“BLE". o

"'r\rl\\,f-‘l"\ machine cod e ..._
Lssembier, either from eXisy

memory o machine code
entered { mar Ay

Fl
!Q".';, £795

inclusive
T R

CHA
GENERATO

5 h
ictoral qraun.rJ L5L|1

| - them §
; g-:l; anﬁa effectively u::e" ’ Li
P in ~,rou| oW pr ;q. =

Instructions supplied.
All programs have been written, tested and
proved by Spectrum Software’s own computer
experts. Prices are fully inclusive.

SPECTRUM SOFTWARE,
44-48 Magdalen Street, NORWICH, Norfolk NR 3 1JE.

r A I N N S S . . . - 1
To: SPECTRUM SOFTVAVARE. 44 -48 Magdalen Street, NORWICH
Norfolk ME3 1JE I
l NAME
I ADBgRGYSA N e - L |
e POSTEODE
I Please send me any Dwo c f the following program I
T I- APPROFPRIATE BOX
SP 101 SKETCH PAD O Please sena me
l 102 LUMAR LANDER a : I
103 MASTERMIND a
I 104 DISASSEMBLER B \ l
105 CHARACTER GENERATOR O ] a
I | enclose my cheque/postal order f ——3 i I
payabile 1o SPE( TRL _A1l_ LW TV ARFE
L Allow 28 days for delivery SU9 82
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ZX81 and SPECTRUM Top Quality Softwara from

CAMPBELL SYSTEMS

ZX81 16K GULP Il 'The best computer game | have ever played

it beats many actual arcade games! BRILLIANT.” says John
Fox of Osset, Yorkshire. Endless fun even just in demo mode, and
huge numbers of variations. £4.75

ZXB1 16K-64K THE FAST ONE the best general-purpose business
filing system around. Includes sorting, totalling, fully user-definable
data and reports. Allm/ ¢, comes with 11-page manual. £15.00

SPECTRUM SPDE self-relocating machine code Disassembler
and Editor, shows all ZB0 ops and operands, helps you develop your
ownm/c — Drlan Logan} usesit. £5.95

SPECTRUM GULPMAN This is GULP Il plus colour and sound,
and has to be seen and heard to be believed. Totally machine coded,
and with scope to POKE your own joystick control. £5.95

All programs are supplied double-recorded on cassette, sped 1st
class return post. Prices include VAT. Dealer enquiries welcome.
Sae for full catalogue.

CAMPBELL SYSTEMS, Dept SU. 16 Rous Rd. Buckhurst Hill,
Essex 1G9 6BL, England.

[P ee———— -

I (532)

z
ZX Educational
Software

Spectrum Junior Education £5.50

Use your Spectrum to help your children with their school work.
This cassette contains eight attractive, easy-to-use programs for
the 7 to 11 age group

Topics include English comprehension, spellings, homophones,
junior science, maths and history.

Entering your own questions and answers allows you to adapt two
of these programs for exercises in any subject area.

Moving colour graphics and sound are extensively used to improve
motivation.

Suitable for 16K and 48K machines, User documentation supplied
with the cassette.

0-Level Chemistry (C1) £5.50

This cassette contains four clearly presented revision/tutorial
programs. The subject matter has been carefully structured to cover
the most important aspects of:

* Elements, compounds and mixtures.

* Structure, bonding and properties.

* Redox, electrolysis and the activity series.
* Acids, bases and salts.

48K Spectrum and 16K ZX81 versions of the cassette are available.
Please specify which you require.

Professional Computer Assisted Learning materials from:

CALPAC COMPUTER SOFTWARE
108 Hermitage Woods Crescent, St Johns,
Woking, Surrey GU21 1UF.

Overseas orders: £6.50 ($11.60) per cassette; includes AIRMAIL

I Eliminates plug swapping when loading or saving

ZX8L

16K Expandable RAM.

Uniquely expandable to 32K by the addition of our
16K Expansion Module.

Basic 16K RAM Pack (8116) £25.00
16K Expansion Module (8116E) £19.95
Full32K RAM Pack (8132) £39.95

SPECTRUM

32K RAM « Upgrade your 16K Spectrum to I

full 48K. Easy to fit. No soldering needed. Full
instructions supplied.

ECHO

Sound Amplifier and Tape
Switching Unit.

Add on unit for your Spectrum. Amplifies the sound
output. Separate tone and volume controls.
Eliminates hum loops when saving to tape. |

£39.95

programs on cassette. No extra power supply
required.

(SSU) £22.50

All prices fully inclusive of VAT and P&P.

\E}stage. _)
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Send now to:

STONECHIP ELECTRONICS
UNIT 4, HOSKINS PLACE,
WATCHETTS ROAD,
CAMBERLEY, SURREY.

Tel: (0276) 681131

Make cheques or P.O’s payable to STONECHIP LTD.

PLEASESEND ME [1 32 [ SSU

| (816 O oeree 8132 |
| 1ENCLOSEE............. |
b NAME |

ALLOW 28 DAYS DELIVERY

B e MR o o it e e e il it



Machine code |

LD (ML) L1237
INC HL

XL

Lo
NOP
NOP
NOP

LD B,18
Nt B
NOP
INC 8
INC E
DEC DE

Andrew Pennell looks at the architecture of
Sinclair Research’s new machine and finds
there is much to interest the Zilog enthusiast as
it is the first Z-80-based home computer with
high-resolution graphics and colour

Finding ways ot

making use of

machinecodeon

the Spectrum

the only Z-80-based home com-
puter with high-resolution
graphics and colour and represents a
great challenge to Zilog enthusiasts.
The main difference between its pre-
decessor, the ZX-81, and the Spectrum is
the fact that the Z-80A is no longer used
for the output of the television display, so
that any programs run at the speed of the
ZX-81 in FAST mode. The Ferranti
custom-built ULA handles all the
television display, by sharing the screen
RAM with the Z-80.
As an assembler is not yet available for

TIII-L SINCLAIR SPECTRUM 1s

‘As an assembler 1s
not yet available, basic
machine code must
be entered in hex and
the user-definable
functions can be used
to good effect
converting between
decimal and hex.’

the Spectrum, Basic machine code must
be entered in hex, and the powerful user-
definable functions can be used to good
effect converting between decimal and
hex. The listing opposite shows several
examples of the methods possible:

Those functions can then be used for
assembly and disassembly.

I have only just begun to disassemble
the ROM but already have discovered

some very useful features. The RST
codes do similar things to those on the
ZX-81 but with two important
differences.

RST 00 is equivalent to a switch-on
and checks the RAM and sets up the
system variables, RST 08 is used to
terminate a program with an error
message. When executed, the byte
following the RST 08 instruction is taken
as one less than the required report code.
Thus, if the byte is 03, error 4 occurs and
the message ‘Out of
produced. An interesting effect can be
achieved if the byte is 28 (1Ch), when an
error T occurs with the message *f 1982
Sinclair Research Lid,". That is an
accidental result of the layout of the error
message data.

memory’ 1s

RST 10 is the print-a-character routine
and is the only known way to output
characters in machine code. On all other
systems, the screen is memory-mapped,
with each character occupying a byte.
The Spectrum screen, however, is only
bit-mapped, so it is impossible to POKE
characters to the screen — only their
colours.

Thus, to print a character at X,Y
taking 0,0 as top left — in machine code,
it is necessary to load the accumulator
sequentially with four bytes and execute
a RST 10 after each. First, 22 (16h), the
AT control character, then Y, then X,
and finally the code of the character to be
printed should each be output. All the
values of the registers are preserved, as
the alternate set is used.

®RST 18 loads the accumulator with
the code of the character to be
interpreted.

SPECTRUM USER
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EE;--—————-———————————————————————————————————————————- Machine code

oRST 20 obtains the next character to
be interpreted, ignoring any colour
control codes.

®RST 28 is the complex floating-point
calculator routine and works in a similar
way to thaton the ZX-81, by interpreting
the data bytes which follow it. Note that
the bytes are different and that, in
particular, the EXIT byte is 38h and not
34h.

oRST 30 is the making-room routine
and increases the workspace by BC bytes,
after checking it is possible.

oRST 38 is the maskable interrupt
routine and is used to increment
FRAMES and to scan the keyboard.
Thus, to load the accumulator with the
ASCII value of the key being pressed,
read the contents of location 23560
(5CO8h).

oRST 66 is the non-maskable
interrupt routine and is potentially very
powerful. Normally, no INT signals are
received by the Z-80, so Sinclair add-ons
must generate them. As it stands, the
routine, if executed, results in the
machine re-setting unless either 23728 or
23729 conrtain a non-zero number, which
is not much use.

It appears that it has been designed for
any interrupting hardware to SET bit 4
of location 109 (6Dh), converting a JR
NZ toa JR Z. The hardware to do it may
even be built into the ULA, just awaiting
the appropriate signal. If that is done,
then, on receiving an interrupt, the
routine pointed-out by the previously-
mentioned bytes is executed, if they are
non-zero. It is interesting that the
Sinclair manual claims those locations
are ‘not used’ and there is no further
reference to them in the whole ROM.

The brief machine code section in the
manual mentions that the IY and I
registers should not be used in any
additional routines. In the former case,
that is because the IY register contains

23610 (5C3Ah) and is used by the ROM
to access the system variables, as it was in
the ZX-81.

In the latter case, I have no idea why it
cannot be used. Although it is loaded
initially with 63 (3Fh), no further use is
made of it and it can be changed with no
ill-effects.

It may have been used in an earlier
version, evidence of which exists on page
202 of the manual, when the command

‘Evidence of an
earlier version is in
thé manual when the
command DELETE
“filename” is
mentioned, despite the
fact that DELETE is
not in the character
set or the ROM and
not on the keyboard
as a keyword’.

DELETE “filename” is mentioned to do
with the microdrive, despite the fact that
DELETE is not in the character set or
the ROM — and not on the keyboard as a
keywaord.

The alternate set of registers is best
avoided, as it is used in the ROM
routines, but HL.’ must never be used, as
it is crucial to the floating-point
calculations.

I hope that this gives a useful insight
into the architecture of the Spectrum and
will encourage further investigation. The
massive ROM holds many secrets, only a
few of which [ have managed to discover
in the brief time I have had my Spectrum.

1@ REM Deacimatl

to Hex

77 7€
SE Fa j

aCc

of DEF FN A%ib:=CHRE$ G+dE5+7EL
(= B ST .
L .:J-G- l:)-F ]:h-l q-;c_-_:g'- =Fh Cids 1'\}\' L] A
131 4+FN BFiA-16INT tArif1 s
40 DEF FN Ce$ihn:=Fn EFLINT R,
=533 4FEN B&iR-2EEEINT (o35Sl
=@ REM Fr BEEi&) q:wes ans-bpi=s
Hex .FN CHiRigives two-bute hHex
6@ REM Hex to D=rimal ‘
S DEF Fit Olasy =CIOLE HE-8T- ¥
E= T = |
S@ DEF Fil BElAs=1CxFrd RIGEL1)
+FH RIAEIZ2I) )
o DEF Fii Ci8¢: =2S56xFH ELRELY
TO 231 4+FH BIiRELE TO 437
1@® REM P DRSS ToF 2-but. .FH
CiA% for two-—-bute =e
 — = =
— — .
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16/48K CASSETTE SYSTEM




‘i

If you want to get the best
from your powerful new
Spectrum, you need the
powerful USE AND LEARN
series from MiICROL.
Produced by Top British Professionals,
volume 1 features 25
practical programs
on cassette plusa
100 page guide "
packed with ideas
and techniques to
improve your own
program-writing
skills. '
The 25programs gwe
you immediate '
access to many
popular applications:
Games to entertain
andchallenge you.
General interest
programs todemon —
strate a wide-ranging
potential of your 16K or 48K Spectrum.
And important programingaids to help
you write your own programs more
effectively. In addition to their practical
value, each of these prcgrams illustrates
the easy-to-learn techniques featured in

<MICROL
SPECTRUM

(0223) 312866

Distributed Woridwide Exclusively by Tempus of Cambridge

38 Burleigh Street,
Cambridge CB1 1BR.

VOL1: 25 BASIC
PRO GRAMS AVAILABLE
£99s

the USE AND LEARN manual.
Time-saving ways to create and
control graphics and sound.

Designing reliable command,
prompt and help sequences.
The meaning (and importance) of
terms like trees,tables, sorts and
searches. And how the simple

but powerful technique of

structured programing works in

practice — to make program-
writing faster and your program
more reliable.

Find out for yourself how
USE AND LEARN makes getting
the most from your Spectrum
both easy and enjoyable.

Send today for Volume 1 and
we will also keep you posted
with details of further titles in
the USE AND LEARN series.

To order simply complete the
coupon, and FREEPOST with
your cheque, made payable to MiCROL
(UK Mail Order). Allow 28 days for delivery.
Telephone orders — credit card holders
can order by telephoning (0233) 312 866
from 9-5.30 Monday to Saturday, stating
name and address, Card No. (Access &
Barclaycard) and item(s) required.

Post to — MICROL (UK Mail Order)
Freepost, 38 Burleigh Street, Cambridge

Please send me. .. ... number of copies of Use and Learn

| enclose chequel/P.O. £9.95 + 50p p + p (£10.45 total)
| wish to pay by Access/Barclaycard
(Delete whichever not applicable)

Please Print Name & Address
CardNumber .............
Signature. . ......oie0h0a0

2 ey i) S N 111 8
Address........ :

Credrt card valid if signed by :ardholdms



xiv

FENCE

LIEN DEFENCE is a traditional
Abut still enjoyable Defenders game
for the 16K Spectrum. You have
a Laser Base, movable with keys 5 and 8,
and you nail the descending alien hordes
with key 7. Allow more than a limited

number to pass, depending on the level of

difficulty you have selected, and the
game is over. Stopping them is made
more difficult by their randomised
movements and changes of colour. A Hi-
Score routine is included to sharpen the
competitive element. Submitted by D
Frampton of Bridgewater, Somerset.
Graphics Notes:

70 — Graphic n, graphic shifted 8,
graphic a, graphic t.

80 — Graphic i.

210 — Graphic b.

220 — Graphic u, two graphic 6s.

300 — Three graphic 6s, graphic 3,
graphic 6, graphic 4.

350 — Graphic i.

1 REM Hi..l ixE DY LiBFfTEln Frokpbl
Ch
2 LET HS=A
3 POEKE Z23c82 . 255
S G0 SuUE 429
1@ GO SUE 1ddak
1S GO SupR o
28 LET C=3185
25 LET x=R2.8128
S8 LET H=IHKT iRMLOa352
did LET I =INNT Ent3=RmE
45 LET K=
SR LET E=0
6@ LET IMN=IMNT iSMND37X: IF IM»xT7T
778 PRINT BRIEHT 1
g L-xHT 7 IM}': 1.8T7T 19
# r: ; i‘ s BT aAR g3,
75 PRINT AT &, &; Ia‘-*vli". F:"Your =S
“°5a Eé?m
BRIGHT 1. IMNK IN:
IR BEEP Lo%i, a8 =B
85 IF H=328 PNy I=C+1 THEM SO T

ag@ IF I=C AND H=1S THEM G0 TO
SS IF H=12 AMO I=C+1 THEM SO T
S7 IF H=1S AMND I=C22 THEM 20 F
BIBE IF INREYS="7" THEN 20 TO =
11@ IF INMEYS="8" THEM LET C=C
(C<29): BEEP .-‘B‘.ih.--ii'l e

128 IF IMNKEYZ="5" TH -
(Cr1): BEEP .81.3a TH LEY CaC

13@ PRINT AT Jﬂ FEE
18,c-1; g é“z o AP
13? LET H=H+»31: IF H=D@ THENM LET

K=K+
148 IF H=28 THEMN L = o
Z THEN GO TO I2RRn EF #Hx3: IF K=
i;g &ET R =R 1T
F_Ri=.% THEM LET I=X32:
RA>=.5S THEN LET I=I-1i i i

155 IF I>38 THEM
1 THEN LET I=2S T ImX: X X4
168 GO To &

208 BEEP » .4 BEEP % .6 !
8: BEFEP ¥ ,1fi: BEEP v i2. Seen i
14: BEEP X, 18: BEEP % ,4: BEEP % |
&: BEEP %, R: LET A=C3+i: LET £=1%

210 PRINT IMK S.RBT £,.8; s~
3;3 BEEP @.91,S
IF E=H RAND R=I THEN
T E.A; INK 4, & - BAFEP ,ﬁﬁﬁgﬂTpE
USE 8: PRINT INK R8T E,R. "W
LET sﬁ5$; pguﬂs S: PRINT BT H,0
: “: LET I=I+S BMD
§535 LET H=InT 1RNO31@) . 20 TO

238 PRINT AT E. R, " *

248 LET E=E-1

256 IF E=3 THEM GO TO 180

388 PRINT Fin

3 LRASH 1; INA 1;AT 19,
I-1; "R, AT 18,I-1; IMK b,”-h‘.
: BEEP 4,-195

?:@5 PRINT RT &, 8; "

310 PRINT PRPER 1; INMNE 7;: FLASH
1;RAT 3,.@; “"YIUWR LASER HAS BEEMN D
ESTROYED ™ )

320 PRINT INK .1.;1'-)'3‘ 2.8 Yo SCh
red “;5;" ponaints™

321 IF S»HS THEN LET HS3=5.: IMPL

T FLRASH 1, PAPER 7. INE 1.7 Yot &

AINED B HIGH SC0ORE  ENTES YOl

NAME "M% e
aaa IF HE»A THEMN PRINT INK &;RT

(@, "High REnfE: TLHELT poinls

b s NG
32"—‘ IF == THEN RO T 7R
3@ PRINT IMNE BS:RT7T S.82."Your shh
‘A28 For’ Fe1 TD .S
Ly = -t
345 LET P=INT tf‘!'!f!-}ﬁ.‘ s IF PF B
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= -
HF P=@ THEN GO TO 3485
S8 PRINT INK P; "R~
R=s MEXT F
SER PRINT IHNE B RLien™; . PRIM
T INK B6; =" AML 528

| Q65 B0 T 4B
378 PRINT I 3, FRPER 7, 7"You E
e

rot down nc RLSE : :
‘Anbther game?”
LR

42@ INPUT INK 7
iR
412 LET Rg=R3s~ -
420 IF A$iir ="y
HEN CLS : GO TO is
432 STOP

la@e>FOR F=2&2 TQ 7

1@1@ RERD R: POKE USSR “"I"22F.R
1@=28 NEXT F

1838 For F=22 70 7

1948 RERD R: PDOKE LSRR “"B7:F.R
158 NEXT F

1868 FOR F= TR 7F

1878 RERAD B: POKE USSR “"U’:F .83

1898 FOR f=22 T4 7
1122 RERD A.: POEE LISR “"MN"27F .R
111@ NEXT ¥

B il ="y T

112@ FOR F=@ TQ 7
113@ REPD A: POKE USR “A"F.H

114@ NEXT F

11S® FOR f=@2 TQ 7 .
1168 RERD 2. POEE U158 “"T" 5.8

1178 HEXT §

118@ RETURN

15302 DRATH & . S8, 838, . 68, 08,668,306, 8
1i92 OATH @,.9, 18,568,168, 48,315, 8 |
1S@@ DRTA @,36,88,68,508,92,564,2

168@ DRATAH 1,.3,7 . 15,28 563,958,956 |
i7ed DRTRH 128,152,224, 2412 . 184,25 ‘
2,5,86

18290 DATA 2,2,2,9,2,24, 58,128

2@0® BORDER ®. FRAER ' IMK 7. ©

LS :: FOR F=t2 TO g

SRi2 LET RBA=IMNT iRMNDazZ=2S}
2828 LET B=INMT iRMNO315NR}
2838 IF R:25F5 DR BHriIes THEM &S00 T
O 2810 |
2848 PLOT INK 7, BRIGHTY 178 .B: B '
EEP .81 .RHD: MNEYXT F
2058 RETLIRNMN
IO CLS :: PRIMNT IME 2827
cu tet too By BisEDRE
hey have Caplufed Esril =}
s Ltost."
3810 GO TO J}26 &
422 BORDER 1: FPRPER 1. LS @ PR
INT INK &, 7TREB 1i; "RALIEMNS"
4218 PRINT INME 7 RT 41.2;:7"You hBaw
& t0o derend Ealflh by EHOoOling
the RBLIiens.TO BOVE gyousr Lase
r base use 1he tcuFEDLT Leye S2rd
rewy 7 toc Fire."
42V PRINT IMNK 7, Yoo ECLOre 8 &
aints faf €afih Biien gt SEhix
ot
4838 PRINT IMK 7:8T7T I . 8 "Enter
. tevel oF difFfscuituy” . 827 11 8, “A.;

Beginner AT 12,8 "&.E8Cc0d™” AT 13

sl "EEXPpET T

dagda INPUT RS
[ 450 GO TO 4858 RAND BRs35="hH" OR =
[ $="B"1+{4@72 AND RE="2" OR Ag="rC

1 + (43R BAMD RF="" TR RFE="EFE")

4055 G0 TOD 4248

4ABEBR PRINT IMNE 3, PRPER 7."%YoOu o |

ust not L1 BOFE 1harn =20 RLsE
& pass™: LET I=2R: PRHUSE 2@9: RE ;
TURMN

478 PRINT IMK 1; PRAPER 7. "YhOilt
ust not Ltet Bore than 18 Riien
-3 pass'": LET IZ=IfRf: FPRHLUS5E 20&: &
ETURN 3

42802 PRINT INK 2, PRPER 7. "You um
ust not Letl BOIFE 1hasnr 5 Bisern
= pass”: LET I=5: FRUSE 288@: RE
TURMN
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' Programming iﬁ

_ a7 3
—_— A :
2 BORDER @: INR V: FHFEX 15
3 DIM 2€iE.E7
‘LS :
S BT t&i31: LET t$(1}="BIN
9 GO _SUB 1@ .

19 FOR n=1 T4 E

i

14 NEXT ® e £

IE NENTLR -

28 PER RoAR PR es & puOT DDICTION is the name of the
B7+n.144: DRAU B, -B4: HEXT n: i game with Missile, from Bruce
SPLE AR L B SR S R TR e Smith of Kidderminster, Wor- |
(11;"AS545675Y . FOR as=i 70 &: PR cestershire, The game is for the |

¥ - [ B e & 5 ] B e 7
ead SO L T3 :?:f : e s ‘;d':E;E,,g Spectrum and you might try all day to
L f1m8) " Tpture 2L §2ad charact guide your missile into the path of the
PUT “inpist Y co-ordi et e E;EE,;?-, :-“:‘.." enemy aircraft at the top of the screen.
S4: LET U={LODE u$i -3 The aircraft is so small that it takes a

24 INPUT “input 4 co-ordinate S e e -
| (azh)*;us: LE'{ U= {CODE u$s —9& gl? eal o _p:_ltl::n{:‘c an cu{nmng to
- 25 5 i80LE ES+x$5, (145 -uzbE,o ; direct your missile at it successfully. You

29 INPUT “inpyt 1 for pikat ON : : 8 e b PR
2 B fOF OFPYILTOr S g e T pih ; must use key 5 for the left and 8 for right.
ess ENTER™;p% : = P, in line

S2 _IF p&="6" AND a®iy.xs = g- T : The character used in line 60 for the
I—:Eggﬁ;p;a == aircraft is a graphic P. |

HINT OUER 1; IMK FiRAT S+4y .,
19—’1’;*.&55 ‘W : IF pe="31 "THEN cTROLE '
QOLIE 1. 653+X 5, 145-uss ., =
35 66 va¥sy e £ BomoER =
¥ ' =

4@ FOR n=1 TO & 5 PRINT AT S5,5;" T

41 FDR a=1 TO E mE
| 42 LET t%la+ir=asin.a’ 19 PRINT AT i1@,@; - By B.Smi:

4= NEXT a “ (RAge i13) iz,7-s,B82%

12 ng;._ﬁr' USH ks+in-313,URL t$ d-E.NEE"E X=-58 TO S&: BEEF @.0EE

i a ] o » |

E”E" ;[! * C EP cOntins 48 CLS |
or g 1s R 48 PRINT “MISSILE::;; YOU RRE

7@ 1 M oSTOPR IN A BOAT AT _THE BOTTOM OF THE =

7S I N O To 13 CREEN YOUR TASK_IS TO SHOOT THE

a 8 G PLANE AT THE TOP OF THE SCREE
_ige@ p EFINED GRAPHIC | ONCE YOU HAVUE FIRED vOU CAN -~
- L= RAETOR™ * JIDE YOUR MISSILE S=LEFT 8=R_
11@ I KEY a TO u“;k SHT @=FIRE <<4{<
¥: CLZ Lt2yr s2lected GOOD LLCK PRESS
i= = - QUNTINUE i
i2@8 &
13@ S Sgan 11" LINE 3
s
ds=" 4

YPING-IN long lists of binary 55 LET bg=" ¢ -

numbers to obtain user-definable gg LET gg:ag LT anase

graphics on the Spectrum can be n 7% I;SE-{ he =%

g : A S 2 NT R 4 . pd.d%
very interesting. Here is a program to “A E5 PRINT AT 15,pb.bs: LET pber
e | foiy e B MMEYSLSTT 0N
| Character generator, by M H EN_LET pb=2 £ ProeheE
| Thurston of Gorton, Manchester, draws [ Iga ‘L:*.E'gmp%ﬁgg +&ETBEEPGG 299,10
| f = =
|  the character on the screen as you _dn:ﬁn_f: " ‘;f,_.,ap IF INKEV&="0" g'HEH LET r=4
it. The process of defining the 64 pixels is n T -gg %; ﬁ; i.;T?EEN"EE *'i'-% =:;,..ééé
+ -~
the same but they can be entered into E 132 IF =1 THEN PRINT BT he.pb
memory without having to worry about 1 5_?,— h: Rbi;l 5: NEXT f: PRi:
all those POKE instructions. n | éég E%:i%gg T At
=05 " A N -
| After you h_ave defined the character, n 512 POKE USR "B 33 BIn ooode -
you can store it. S22 POKE USR "P"+2.BIN 02B1000C
SR POKE USSR "P":+3.BIN 0QQRLGGC
4@ POKE USER "P"+4,BIN Glog@iec
S3@ POKE USSR "P":8.BIN 21111116
288 POKE USR "“"P"+6,EIN 2000106
=27@ POKE USR "P“"3+7.BIN 0021086C
E8@d GO TO S5&
1328 IF pb=pd THEN GO TO 1S00
<218 LET r=0
518 ESTobEe
iSPe oL
1SQS BEEP 1,0
4218 PRINT "Well Done You Got H:
m ,ANother Go {(yes . noly "™
1520 INPUT as: CLS : LET r=0: IF
af=""yes" THEN GO TO =@
e SPECTRUM USER — October 1982
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Helpline

Andrew Hewson answers more of your problems

Good reasons for upgrading:

UDGING from my postbag, many

ZX-81 owners are trying to decide

whether it would be better to
purchase add-ons for their computers
rather than selling to buy a Spectrum.
Katie Quickenden of Faringdon, for
example, suggests a number of areas
where the ZX-81 might be improved.

Keyboard — The Spectrum keyboard
isagreat improvement. Its only annoying
feature is that the two shift keys perform
different functions and it is often
necessary to press first one, then the
other, and then the first again and so on.

Load, save, verify — [ have yer to
find anyone who finds LOADing un-
reliable with the Spectrum, whereas
many people find the ZX-81 tiresome.
The high speed at which the Spectrum
LOADs and SAVEs is also a great
advantage.

Number of cables and leads — No
difference between the two machines.

Read and data statements — [ do
not make much use of them but if they are
important to you, buy a Spectrum.

Repeat key — Well worth having.

Shift lock — Of small value, to my
mind, but it is present on the Spectrum.

File handling — The method of
handling cassette files on the Spectrum is
rather clumsy but much better than no
method at all.

Colour — I enjoy TV more if it is in
colour. Similarly I prefer colour com-
puting to black and white computing.

Other potential Spectrum purchasers
are wondering whether to buy the 16K or
the 48K machines. Richard Carsons of
Epsom writes: ‘1 have read reports
that the 16K Spectrum uses 7K to

provide colour and graphics, leaving
only 9K of usable memory. There
are some marvellous 16K ZX-81
adventure games. Am I correct in
thinking that they will not fit into
what is left of the standard 16K?
Broadly speaking, Richard is correct.
A program which just fits into the 16K
ZX-81 is unlikely to fit into the Spectrum
without a major modification. Many so-

‘A program which
just fits into the
16K ZX-81 is
unlikely to fit into
the Spectrum
without a major
modification’

called 16K programs, however, do not
use all the available RAM. Thereisalsoa
number of ways in which Spectrum Basic
is superior to ZX-8) Basic, so it may be
possible to reduce the space required
withourt discarding any of the functions
of a program.

For example, the Spectrum allows
multiple program lines with each
program line, separated by a colon. A
colon occupies only one byte in the
program area whereas a program line has
an ‘overhead’ of five bytes — one byte for
the Newline character, two bytes to hold
the line number and two to hold the
length of the program line. There is no

limit to the number of program lines
which may be concatenated in this way
and so a good deal of space can be saved.
The only thing to stop you putting all
your program on one line is that GOTOs
and GOSUBs must be made to lines
starting with a line number and that [Fs
skip to the next line number if the appro-
priate condition is not true,

Peter Feast is also considering whether
to buy a Spectrum. He asks: ““I require
the machine to store about 50 names
and addresses, together with five
further pieces of information in the
form of variables and strings. Can
the Spectrum cope?”’

I can provide only halfan answer to the
question because much depends on the
space occupied by the software to
manipulate his records, which in turn
depends on the sophistication he
requires.

As a general principle, storage of data |
requires much more memory than calcu-
lations or games. [ would be inclined to
buy the 48K machine. Supposing we |
allow 15 characters per name, 15 charac- |
ters for each of three address lines and
eight characters for a post code, then the
names and addresses alone will occupy
(4*15+ 8)*50, or 34,000 bytes, Each
numeric variable occupies five bytes and
strings can be any length, but allowing
another 30 bytes for the variables and
strings the data would probably oceupy
at least 6K in total.

That leaves just 3K for a program to
enter, review, edit, save and print the
data. That is sufficient for a machine
code program but certainly not enough
for one written in Basic.
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HILDERBAY LTD
Professional Software

SPECTRUM
SOFTWARE
now available!

Details from us.
48K Payroll £25 until 21 September

Tape recorder suitable for microcomputer use,
aligned and tested on computer signals £22 + £2 p&p.

Hiderbay Loading Aid. Load your microcomputer
from tape first time every time! £6.95.

ZX-81 16K RAM packs, comprehensively tested
(for bad bits, addressing faults, printer, saving)
£30.

HILDERBAY SUMMER
ZX-81 SALE

Beamscan (beam analysis)
Payroll £13each
Stock Control

Optimax £20 until 21 September
Budgetl &Il £9 (2 programs)
Time Ledger

Critical Path £S swoh
Financial Pack| £5each

Gold

These programs have been described and reviewed
previously (or we can prove details).

All prices include VAT, and are post free. Sale prices are valid
until 21 September 1982. Free updates, comprehensive
telephone and personal support, and competition prizes are
not available for summer sale purchases.

HILDERBAY LTD
Professional Software

8/10 Parkway
Regents Park
London NW1 7TAA

Tel: 01-485 1059 Telex: 22870

ZX81 Workstation...

.. .is a stylish and
ergonomic plinth for the ZX81. It raises and
tilts the TV to avoid eyestrain, holds the 1I6BKRAM
in place and hides the wiring and power supply.
This very professional unit costs £15, a built-in
powerswitch is £3, plus postage at £1.50, inc. VAT.
Peter Furlong Products, Unit 5, South Coast Road,
Industrial Estate, Peacehaven, Sussex BN9 BNA,
Telephone 07914 81637 for C.0.D. and Credit Card sales

ZX SPECTRUM
INTEGRATED ACCOUNTS

A fully interactive massive 41K program providing Sales and
Purchase ledgers, Petty Cash account, Trading and Profit & Loss
accounts, Nominal ledger Balance Sheet, and a complete VAT
return from simple data entry routines. 16 menu options including a
Training routine for practice and accounting education
Colour of screen output continually indicates profit state of business
and Bank Balance.

Verified program cassette complete with 30 page instruction
manual inclusive post free at £39.50.
Program manual supplied separately at £2.00.

{refunded on program purchase)

POOLS PREDICTION — ZX81 or SPECTRUM

A 10K goal-average-based score prediction system with draw

probability factor

Program includes Random Selector, Full-perm calculator and

sequence listing of best home, draw and away matches

Supplied complete with instruction book and season data entry

sheets. Inclusive price at £6.50.
Iplease specify ZX81 or SPECTRUM)

Cash with order to:
WILLDEN SERVICES LIMITED, Maybank, Yew Tree Lane,
Rotherfield, E. Sussex.

XWIN
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Christopher Leigh details attempts to improve Sinclair chess pieces

Upgradmg the manual

HEN 1 received my Spec-
trum, just six weeks after it
was arrived I working quickly
through the instruction manual
provided. I found very few mistakes and
some stimulating ideas but the chess
routine which was provided gave such a
tiny display a magnifying glass was
needed to distinguish the pieces. I set to
work to write a bigger version.
| started with a piece of graph paper,
thinking about the chess pieces and how
they could be improved. The obvious
aim was to make them bigger but that
meant using more than one character
space for each chess piece.
Figure 1.
| DECIMAL BINARY
0 ORI
0 00000000
25 00011001
25 00011001
3l O0O11111
3] 00011111
7 00000111
7 00000111
00000111
00000111
00001111
00001111
00011111
00011111
CODO0D00
0 COOOO000

il ) b
— e L AR s s

would have been good to fill the
screen with a 24* 24 display but I settled
for a 16*16 one. That meant that each
chess-board square consisted of four
printing spaces arranged 2*2,

Printing the board was fairly easy; the
labelling was added later. A white screen
was kept for ease of reading, though a
black screen would probably look more
IMPressive,

The board was printed using paper
colour controls so that ink could be
reserved for the pieces. It seemed more
sensible than, for example, to print one
large magenta and then to put green ink

involved using “‘Inverse™’; Inverse can be
confusing.

Using the graph paper | drew the
pieces, shading-in with a pencil each little
square — representing a pixel which
needed inking-in. That was translated

into a binary code which could be
POKEd. The user graphics are of
memory.

Three considerations affected the

shape of the pieces. They had to leave
enough margin to show clearly the colour
of the square on which they were printed

They had to be very clearly distin-
guishable. For that reason pawns were

squares over it, which would have continued on page xx

BINARY DECIMALI
00000000 0
e 00000000 0
I 1 1001 1000 152
[ 10011000 152
1 . 11111000 248
A | 11111000 248
11100000 224
11 100000 224
11100000 274
11100000 224
11110000 2440
11110000 240
[ 11111000 248
| _._..__l 11111000 248
QOO00000 0
OOOO00D0 0
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= Graphlcs
continued from page xix has to suffer space printing, asitisusedto chosen to give maximum contrast and
made smaller than other pieces. The erase pieces which are out of place. therefore clarity for the pieces which
third consideration was more awkward. The complete listing is shown in figure  were black and white for simplicity. It is

Each piece occupies a 2* 2 square, requir-  two. The program puts board and pieces spaces that are printed using colour
ing four user graphics to define it. There on the screen and then allows you to control characters (see page 115 of the
are six different pieces in chess so that 24 move them at will. Pawns automatically manual) to define their paper colour.
graphic characters would seem necessary  become queens on last rank, castling has Remember to switch back to white paper
but only 21 are available. to be done in two moves. Games can start  after the fourth space,

The answer was to share some of them  with the pieces put in any position. i : :
hctwecp pieces; the fourth quarter of .[he 3 I_.'iIlf:.S ?(;1:90 print a title fand flashing IhtI,_‘ L%:idlzgi{:;gl gfikp;;n‘:l:::s iﬁ;:.c;:p{:_,?
queen is the same as the corresponding th!nkmg! so the screen is not blank g keeps the board squares their original
quarter of the knight and the complete during the few seconds it takes to run colour. Lines 1580 and 1590 keep the
bottom half of the king is the same as that  through the user graphics and setting-up print position within the correct 2*2
of the rook. the board array. square.

The rook consists of USR ““a” followed Lines 100-350 poke the user graphics. , _
by USR “b” with USR “¢” and USR Sinceonly 21 are available, three are used Lines 2000-2200 enter the piece moves
“d" underneath. Each drawing was twice by the chess pieces. checking at 2120 that the move is within
labelled with the appropriate USR letter ~ Lines 500-640 set up the two- the board and allowing you to stop the
and then the binary codes worked out for ~ dimensional string array which is used to  8ame. Either capitals or lower-case are
each graphic. Each pixel is represented hold the positions and the make-up of @ccepted in input, 2140 unprints the old

by a 0 for paper and a 1 for ink. each piece. Each letter of the string points  POsition and 2160 prints the new, 2155
The codescanbe POKEd intomemory to the user graphic which defines a and 2156 convert pawns to queens.

as binary numbers using BIN butasthere  quarter of the piece. The use of upper- The variable set in 2150 allows use of

were s0 many to do they were translated and lower-case allows you to distinguish  earlier lines as a subroutine. It is re-set in

into decimal to reduce the typing. between black and white pieces, The 1520. Variable w (set in 260) allows the
The original drawings and binary dimension statement (520) re-sets the omission of some printing — blank

codes have been kept for ease of operation  array automatically. squares on the initial run (line 1615) and

should I wish to change the shape of any Lines 1000-1130 print the blank board  reprinting the board (line 650)
piece, figure one shows how thisall works  using magenta and green. They were subsequent games. w is resent ar 2190.
out for the rook. Figure 2.

With the pieces complete the most
5 3 T = G648 LET JLhme - i
laborious part of the job was over. The _%§ DER SEECIRUN NHESH sp8r -"RRcE® 'S 1) 2 ABCO", LET by
g _ 20 REH © Christopker Leigh 10& s D TP MOT Thtﬂrr,‘u- TO 1=z8 R
next task was to put the pieces on the R e ABoSigs soacd Arinting
. 1@id HEM it blar
blank board. The user graphics could be 98 BSlloen 1. masEm 3. e e c .‘Eé“ BENO2RDY Blank goara o
typed-in but that would make any kind of e P RINT BT 9.8, SRIGHT 1;-SPE 1838 PRINT THE 8; "B B C b E F &
game impossible. qga PRINT AT 12,10, SRIGHT 1, I ‘_;?ia FOR n=1i TO 8 PRINT AT Zen
z ; g = i =@ T
The pieces must be held in a string or BB i areeies Fom ‘E.‘ES ’m"l M EIEOR Bal TO 8
O : 118 FDR n=1 TD 21: RER 21 user 1118 PRINT AT 244en+b.B5edsm, -
array. I settled for an B*8*4 Strlng array ;Egzh;‘ga e e LIOE;EI’ ﬁa-.;;ins,;\e;::p;;v:fni;; ©
P 1z@
so that each board position was fully- 2% BOME Use Chcve (ne143) o8 8 aio Snihy AF .lunib Biieiii
DRTA o.u,as,as,:n,ss..‘?...-: R r way round
158
defined and all four labels for the user S 3 1130 HEXT B: HEXT m: HEXT n
- . AR GHTH B 8. 150, DR Sk et ns IST8 BER srint pieces
graphics could be put into the array for o 21,2020 1328 FEH C0inH"3tPEe aer o o
each piece, which proved to be fairl ige BATA Zsd:32470ialae 1550 B;IGHT o PRAPER @, INM 1 F
- g p Y oigéam:n—n @,0,4,5,3,5,15,351: AEM UF m=1_TO
I i i - LR PR PR L ! : 5 dﬂ_ ‘ o
| sample.'_]"hcuseofupper and lgwer case R o e Ak Tk ;E.““RE;HQE’:':TDE L Y S
letters gives the array an extra dimension LT 28,8:3,7,15. 150,08 15ea ,-_:H..'E;u FREN Let ap-oE I
248, K z oOWar CaA3SE in
so the computer always knows the colour ,:-’-‘;;;:: o 1‘ i g ;sae LET b=EiPei "REn'Zonvarl o |'
. B, 3,.7 .6, -
i of any pieces referred to. FLia BT @.0.128, 192,204,908, 112 139;&?{ éT::'g:I'n 'Yt et e -
: F 4 - = S=541
| Once the board array was set up, 3% para g.14.6.7,9,08.0.8 ifen REIT ot 2ldicmes b
printing it was merely & question of | ek, LT Lo o e MR pbelves N N, o
A @ DRT B, » - L - B N g 3 5 C & i
getting the numbers correct so that the A T aTH A0 ARE AR BE e 1RE. 2808 EEET_:-‘ et =
& " -r 3
proper graphic was printed at the correct 1%%3 RATA am.is.18.18.35.15.8, Eﬂﬁg,grg,ag;-ﬂugﬁpq, Enter vou
s : : = P e to stop entar @ ~.a% = ‘l
pcﬂllfljl'l. l.l'I%ilum]::erl juggling was also ;332‘,"'“’“ 3,3,333.__13&.234_3__1_::\ §O98_IF as(1i="e" Tlen co To a1e
needed when entering moves. T R A A R s gs@ LET n=copeagii
47 LE RE
At that stage I was able to run the %50 cATA @.8.8.138, 128 294 334 M sccepus ¢
| 2 234 IF n E RE
| program and see if it worked. It did; [ was 388 BATA 221:1587123:2:i8:%:0.0. Egiﬁ'tﬁ'ﬁ s
bothered by the blank screen at the start 880 LET wei: REM initiat posits 2988 I 133 TRENLET nana-es
- z 211@ LET = an i ao
of the program, which occurs while the E%E“?%ﬁ,g"” tigy positions - Lew 3ige ir vie 5?-"’1:5-:2-'1”?”3%’1' A
i 1 L3 ¥ " e L
machine processes lines 1-1000. To 238 oy p3iile g, N _igz-n: INEUT Slnvaiis move. Fiy
| = . . e * ="abCd™: LET 1 2 1 3 =t i
| provent the player thinking something iggé-,___g.,'e Egit:§?=53?ér.--- e :: a2k LEr RULATLLIMLn
was wrong lines 70-90 were added. &3 }?‘F %5:"‘ §E=i?353: iy iy E%E:"%E““l B0 SUB 1538 REM &
. : = L5 = v i = [a 5
Other improvements were made. fea LET Beil.4i="mAohs: REM qun e Ly ea el Al suLn B0 vaae
There was a long wait between 557® LET BS(1.S)="pacd™. REM kin 53%&:';[2;;?;}':2??2?2 e AND wis=i
’ . . - Tir T “FNOH
O = V- a - [
printing whirte anl:] black pieces. The (599, ro8 ne1 To o8, IF:'-‘mE“E o '.’I%?EI_-.LE}H;JalntLE:IJ':-".ln go_sum |
Spectrum was printing blanks all over the BETO " CRERT tn Opl;, LET bEiz.ni- 2170 GO TO 2828. AEM next me
RETU HEXT n: B .,“,..,: ,,“ :
centre of the board. Variable “w’" was 802 LET bgiE s "pEedt o Saher uon .29 Vel wani anotnar
2 ' . ge 5%3 tE; gttg'ti: 21‘}"- LET bt _?JE‘? Iéhﬂ ; -j: R cg:"-_ THEN LFE
used to suppress such Sl‘.'upldlt}" on the ’agé'.??"s e : i t T =@, O Sep: REM reset bodr
=hERGhR BBy b 2 i
first run. On subsequent runs the player 30 7} s mErGH o kb o 6
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#ZX SPEECH

AND

CONTROL

DCP SPEECH PACK £49.95 inc.

# Clips onto back of computer — Just plug it in and have a chat!
Easy fo use: one line POKE or OUT commands
ncludas Ward Pack 1 which has A-Z, 0 to million+ words [expandable]
Complete with built in speaker ond uses computer power supply.
Meatly cased to maich ZX Styling and profile.

@ Uses no computer RAM-speech contained in internal ROM, @
#® You con odd your RAM Pock, Printer, DCP Pack, etc onto back
@ SPECTRUM or ZXB1 versions available — please state which,

£39.95inc.

@ B BT, 8 Channel Analogue to Digitol Converter for joysticks, sensors, etc.
@ B BIT Input Part and 8 BIT Output Port for Logic and Interfacing.

@ 4 channel high current relay switches (1A @ 12v) for conrol

® 4 Buffered Switch Inputs for coniral.

DCP INTERSPEC PACK

® Comprehensive manual contoining software and hardware exomples.
® Allthese focilifies in one compact cased unit at such a low pricel

® "DCP BUS" Connector for easy system expansion. I\.

All prices include VAT and Postoge & Packing and units are fully ossembled and guoranieed.
Debvery normally by return or will be odvised immediately

-

DCP MICRODEVELOPMENTS LTD. lnc,.

2 STATION CLOSE, LINGWOOD, icrodey IH
NORWICH NR13 44X M-‘-J

20 ZX SPECTRUM F‘ROGHAMS\

500 usr def chrs generator
Tank battle/ Alien chase
PSYCOL personality assessment
* PLUS LOTS MORE *
£4.95 inc VAT + P&P on cassette

40 essential PEEKS + POKES for your
Spectrum and ZX81 including BREAK IN — get

into
any ZX81 auto run program
Booklet — £2.00p.
|~
.-““'-_
/
. S
73

ZX ASTEROIDS (ZX81 only)
{Spectrum version coming soon)
Maore attractive features than
Raguel Welch — £4.95p.
5K m/c cassette — simply the best!

ELECTRIC PENCIL COMPANY
1 Mount Vernon, Hull
N. Humberside. Tel: 0482 825234
Trade enguiries welcome.

LINSAC (sw)

The SPECTRUM
Games Companion

ISBN: O 90721 02 X
by Bob Maunder

Available NNOW:

68 Barker Road, Middlesbrough TS5 5ES

PRICE: £5.95
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ZX81 EDITOR

FOR ALL ZX81 PROGRAMMERS

Based on the editing facility available on a DEC systemn 10 mainframe computer the
Z¥81 EDITOR provides 7 powerful editing functions for the 18K ZX81

Dermonstration program
65 LET A% ="WT4.ZABEPKN>TOUZIKS"
10 LET B="™"
15 FOR N=1TOD 19
20 LET BS = B + CHRSICODE ASIN) + PEEK 258:-
25 IF N=50R N =16 THEN LET B&(M] =
30 PRINT BS
35 NEXT N

BMERGE
Combeng editor with any other program, Opiion o continue combining indefinitely;
available RAM only limitaton,

WRENUMBER
"R increment’ 10 LET A% ="VT4 ZASEPKN>TAUZIKS’
egl "R 10" 20 LET Bg=""

e

BSUBSTITUTE

S old texiSnew 15 FOR X =1 TD 12

texriling no' 20 LET 8% = BS + CHR3[CODE A$iX) + PEEK 256)
agl “SNEX81535" 25 IFX=50R X =16 THEMN LET BSIX| ="
36 NEXT X
BEXTEND
“E line no™
egl "E 8" 5 LET Ad = "VTa:ZAGEPKN = TOLZIKS"L
Prints out tha line so far with cursor at the end ready for you to extend or edi
BTRANSFER
T first line no, last line nonew first ine no, incrament’’
egl “T15,35:100,1" 5 LET A% = "VT4, ZADEPKN > 70UZJKS"
10 LET Bé =" "
100 FORN=1TO 19
N LET B% = B8 « CHR$ICODE AS(N} + PEEK 2560
e
WDELETE

D bne no:lne no” Delete any block of program

WSCROLLED LISTING
S ling np”" Continuous scrolling fist starting at beginning of program unless
otheénsise speciticd. Lsting can be stopped a1 any bime Tod adeting.

B AN standard editing functions provided by Sinclanr can be used as normal
Cuality cassetie + full documentation

for Only £5.50 7°."a
A.M. SOFTWARE

59 SUNNINGDALE AVE, LEEDS LS17 7SL.
TEL: (0532) 68814,

GREAT NEWS for ZX81 AND Spectrum owners!

H I RE ZX cassettes
-
for just £1each!
Get the most from your ZXB1 or Spectrum at minimum cost by
hiring program cassettes for just £1 each (plus 25p post/packing).

We offer a terrific selection of over 150 tapes—all the very best
of commercial programs including exciting games with moving
3-D graphics, multi-level adventures and tests of skill and wits,
plus database, toolkit and graphics for the expert worth up to £15.

You can switch from ZX81 to Spectrum tapes at any time, and
hire when and what you please. All tapes are genuine originals:
a free quarterly Newsletter tells you about new introductions.

Join now —you can recoup your membership on your first tape!

The Sinclair Owners’
SOFTWARE LIBRARY

Heather Cottage, Warren Road,
Liss, Hants GU33 7TDD.

Yes—I'd like tojoin Software Library for the naxt 12 months and enclose
my membership fee of £5. Please send on money-back approval my
Mewsletter, Library List and Order Form, on the understanding that if
I'm not delighted with your service you will refund without question.

NAME.................

(00 e e S e LT e e e O e e

luwnaSInclaerxm 1K J zxat 1BK | ZX Spectrum (delate as appropriate)

PROFESSIONAL
ZX81 KEYBOARD

m All-you-need Keyboard Kit £28.95.
m Case only £15.00,

All prices inclusive of VAT, postage and packing.

Please allow 21 days for delivery.

\

B Plug in — no desoldering.
B Space bar linked to space key.

B Full travel keys. Six spare keys for
your own use.

B Case available to hold keyboard and
ZX 81 microcard.

B 16K RAM pack clamp
supplied with case to
\ eliminate white outs!!

N
N
\u

d.E COMPUTER KEYBOARDS DIV.

DEAN ELECTRONICS LIMITED
Glendale Park Fernbank Road Ascot Berkshire England
Dial-a-leaflet 03447 5661 Telex B49242

/

xxif
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MELBOURNE HOUSE * ZX81 - SPECTRUM

Why IS
this man
smiling?

You'd be smiling too if you were Dr. lan Logan.

Dr. Logan is shown receiving the Rosetta Stone Award for
his perceptive insights into the way the ZX81 ROM
operates. Melbourne House are proud to be the publishers
of Dr. Logan’s books.

Melbourne House are Sinclair specialists, publishing books
that are winners in every category. Whether you are a
beginner or an experienced programmer, you'll need
Melbourne House books.

If you've got a Spectrum on order (or better yet, if you've
already got your Spectrum), then you'll be glad to know
that Dr. Logan is working on Understanding Your
Spectrum, sure to become the definitive book on the
Spectrum.

So if you want to smile like Dr. Logan, you can do one of
two things: Order one of our books from your bookseller
or fill in the coupon and really understand your Sinclair, or
you can write a great book or program and send it to us.

Who knows? Your smile may be in this ad. next year!

© Machine Language Made Simple For Your Sinclair, L1895

O Understanding Your ZX81 ROM, by Dr. lan Logan, £8.95

0 ZX81 ROM Disassembly Part A, by Dr. lan Logan, £7.00

O ZXB| ROM Disassembly Part B, by Dr. lan Logan and Dr. Frank O'Hara, £8.00
© Mot only 30 Programs for the ZX81: 1K, £6.95

© The Complete Sinclair ZX81 Basic Course, £17.50

Orders o
Melbourne House Publishers, trage,
- 131 Trafalgar Road

Buzzard

e e
="‘= Greenwich

' Leghtor 4
London SEIO BEDS LUT7 7TMA
Please rush me your new Spectrum ZXB| catalogue. (Please specify )
Please send me books as marked above. Mote: Please add B0p for post, pack & VAT
‘\J_‘l!'.'u

MELBOURNE HOUSE - ZX81 - SPECTRUM




SPACE
INTRUDERS
WITH MUTANTS

® Four different types of
Alien.

* Randam saucer gives
mMysCery points.

= Mutant Alien from second
Attack-Wave.

& Bonus base at 50,000
points.

= Aliens explode when hit.

= Left, right and fire.

® Full sound effects and
caolour.

METEOR
STORM
WITH SPEECH

® Three different types of
meteor.

® Two dif

® Full sc

* Superb

®left, r
hypersg

® Sound e

BOTH OF THESE FULL FEATURE GAMES INCLUDE
= Personalised high score table.
& Hold feature, suspends game at any time.

- ngrbﬂsiv& difficulty.

& Full “"Attract Mode" with instructions and scores

Supplied on Cassette. Both run in 16K
SEE US AT THE MICROFAIR Microscene Brum '82 show and the P.C.W. Show.

Send

ORDER COUPON

Flease send me.

SPACE INTRUDERS at
£5.95 each

METEOR STORMIS] atc

ES. 895 each

|l enclose a cheque or P/O for
o

(cheques payable to
QUICKSILVA)

Name:

Address:

SILVA, Dept SPB, 92 Northam Road, Southampton SO2 OPB




