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Taking the top off of Sinclair systems Over such ashorttime

HISTORY the Sinclair Empire has built up an interesting history. It
appeared that no sooner has one product swept the market
than another followed. Pages: 2-3.

Uncle Clive Started it The
spectacular rise of the
SinclairSpectrumisahall-
mark in the history of the
microcomputer. It's
almostmeteoricfamewas
preceeded by the famous
ZX80, another Sinclair %
hc-ausehold name. Pages:
4-8.

MICROMETER

The Inside of the Z80 Now is your chance to delve into the
innersanctum ofthe Z80, and examinethe interesting inside

ELECTRON'CS of the operation of the world famous chip, the processing
brain. The development of this chip is traced through the

article which explains all simply. Pages 12-17.

Sinclair's saver An alternative has, at
last, arrived to slow access cassette
MICRODRIVE storage and expensive disk drives in
the form of the Microdrive.

Pages: 18-26.

Am

Lots and Lots of add-ons Shown here, by excellent pictures
PERIPHERALS and an easy to follow description, is a wide range of

peripherals available for use on the Sinclair Spectrum - a
leader in the micro market. Pages: 28-34.

Speaking in Tongues The types of
7 computer languages are many and
LANG UAGES Ly \ various. Here the author explains each of
IR them in the simplest of terms, helping
\ the computer user to get to grips with

\ them quickly and easily. Pages: 36-41.

Graphics The author examines the graphics capabilities of
GRAPHICS the Spectrum in great depth. He brings to light some

interesting possibilities and, indeed some of its short-
comings. Pages: 43-44.

Games The games bug has almost reach epidemic
proportions amongst the games’ masters. This particularly

applies to Spectrum lovers' who are out and out fanatics.
Pages: 47-49.

GAMES

Programs Fingers at the ready folks for some exciting new
PROGRAMS programs to be keyed into your Spectrum. Here's an

interesting trio, Biorhythms, Christmas Eve and Horserace.
Pages: 55-66.

Books - If you have a Spectrum then you must at least read
/ these books. Better still buy them. Page: 66.
He . Clubs - A comprehensive guide to Clubs and officials. What
a pleasure to have such a document at hand. Page: 69.

Suppliers - Yet another comprehensive directory of
Spectrum Suppliers. Page: 71.
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Sinclair Empire
strikesout. ..

Clive Sinclair is uut to give an even greater lease of ||fe to the humble batten,r and overworked robot

HISTORY

This magazine's very existence helps
confirm a most extraordinary phe-
nomenon of recent times - the
creation in just four years of a new
market supported by a complete
infrastructure of suppliers, manufac-
turers of peripherals, software
houses and magazines.

Since 1980, the year the Sinclair
ZX80 was launched, the computer
has rapidly shed its exotic, some-
times threatening ‘big brother’ im-
age.lthasbecome ‘personalised’. Itis
acommon item in many homes.

It may not yet be as understood or
as acceptable a concept as, say, a car
or washing-machine. But it is well
advanced.

The development has been drama-
tic. Once the preserve of the hobbyist
and programming enthusiast, the
market now belongs to the general
consumer. [ts total turnover runs into
hundreds of millions of pounds.

Independent estimates suggest
that by the end of 1983 two million
computers will be in use in the UK,
Almost daily, the range and power of

2

Sinclair aims to foster new products at the £2m MetaLab

home computers and of their soft-
ware applications expand. A new
world with marvellous potential has
emerged.

At this point, as the early ZX80
begins quietly to depart to museums
oftechnologyandindustrial design, it
is perhaps appropriate to take stock,
to explain how the market was
created, and particularly to explain
Sinclair's role. It is also possible to
sketch some glimpses of the future,
both generally and at Sinclair.

Inthe late 1980s, there was alimited
microcomputer market. ltwaslargely
dominated by the Americans- princi-
pally Radio Shack, Commeodore and
Apple. These machine weretargetted
at the wealthy hobbyist and the
business user. Mostimportant, micro
computers were priced well out ofthe
reach of the general consumer, typi-
cally at between £500 and £1,000.

Against this backdrop, Clive (now
Sir Clive) Sinclair founded Sinclair
Researchin 1979 to pursue a number
of projects in the consumer electro-
nics field. He was almost alone in
believing that a potential mass mar-
ket existed for personal or home
computers.

To produce a very low-cost compu-
ter (and the original was a world-first
under £100) was not itself enough.
The project was much more ambi-
tious.

A company which, at the outset,
employed just seven people was to
sell not a new brand into a conven-
tional market (as with, say Hoover
against Zanussi, or Ford against BL),
but a completely new concept - the
‘home’ computer.

At the first stage in the process,
Sinclair Research identified two ma-
jorcategories of potential customers.
Thefirstwastheelectronics hobbyist,
the compulsive radio-kit builder. The
other was the ‘informed layperson’,
who would buy for education, com-
puter skills familiarisation, and not
least for fun.

British people are compulsive tink-
ererswith new gadgets. This partially
explains the success of the personal
computer and the world lead that we
gained and retain. The UK has the
highest per capita ownership of
home computers in the world.

To convince people of the viability
of the home computer we treated it
from the beginning as a consumer,
and not a specialist, product. We
adopted a simple unjargonised
approach in all media. We made little

mention of ROMs and RAMs and paid
particular attention to the production
of a readable manual - often a
neglectedareaintheelectronicsfield.

The approach worked, and so far,
so good. Prior to the launch of the
ZX80,therewere an estimated 40,000
micros in the UK. It alone sold 50,000
in the first year.

A greater problem awaited us. As
we prepared to launch the ZX81, we
were seeking to move from a strong
but limited hobbyist sector into a
mass consumer market. And its
concerns were rather different.

Here interest focused not so much
onthe computer as onits use. Sale by
application has become the domi-
nant trend.

As our advertising approach be-
came broader and embraced the
consumer press, so the copy re-
flected the move to applications.

‘Today, the Sinclair ZX81 is the
heart of a computer system, said an
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early ZX81advertisement. "You can
add 16 times more memory with the
ZX RAM pack.

‘The ZX Printer offers an unbeat-
able combination of performance
and price. And the ZX Software
library is growing every day.’

From this point on, there began a
‘virtuous circle’ of growth. By mid-
1981 we had sold our 100,000th
computer — to a slightly bemused
West London dentist who planned to
store all his records on to the ZX81.

By the end of 1981 we had passed
our 300,000 sales market.

Today the Spectrum isin full flood.
We have sold more than two million
Sinclair or Timex-Sinclair computers
worldwide. In the UK it is now an
accepted High Street item.

In the Spectrum’s wake there grew
up whole new industries, which not
only helped develop the market, but
alsoledto newemploymentopportu-
nities.

Overall, according to Tim Hartrell,
former editor of ZX Computing, one
new Sinclair-related business was
created every 36 hours, in the 12
months from the launch of the ZX81.

Despite this frenetic activity, the
firstfour years of the home computer
market may be, inretrospect, only the
beginning. The fascinating new
world may be only a springboard for
further, perhaps unpredictable, de-
velopments.

The trend to purchase by applica-
tion continues, and a pattern of
expectationisestablished. Justasthe
man who turns on his hi-fi expects
music, so today’'s computer buyer
expects a wide range of uses - and to
obtain them with the minimum of
technical fuss.

This pattern is redefining the role of
the home computer. To many people
the micro is a medium and no
different, qualitatively, from TV or
hi-fi.

As the technology develops, we
can reasonably predict the home
computer's integration into home
communications and entertainment
systems. Perhaps, too, we can predict
its combination with other media —
broadcasting or video — in new and
exciting approaches.

Equally, the computer can play a
positive and creative role in the
home, and in business. As Clive
Sinclair said: ‘In the next few years,
many new products - some of which
we can only guess at — will appear,
based on or inspired by the new
electronic and computer technolo-
gies.

‘These developments are not sole-
ly ends in themselves, but media for
new and creative innovation in other
fields such as intelligent machines
and robots, bio-technology or health
aids.’

For Sinclair Research as a com-
pany, the twin impact of the past four

years and of the potential future has
meant considerable changes.

We maintain our strict policy of
subcontracting where possible - par-
ticularly in production. This enables
us to concentrate on research and
development and marketing, and to
avoid the almostinevitable problems
of large and unwieldy management
structures.

Thereis still ateam approach inthe
company. And there is a ‘family’
atmosphere which many consider a
major factor in our success -
although we have grown from seven
to the enormous number of 65.

We are investing heavily in the

future, and we are recruiting high-%

quality engineers and technicians to
support our plans.

Operationally, the company is
organised into computer and ad-
vance products divisions - to be
joined shortly by a TV division when
our new 2 inch flat-screen Micro-
vision is launched.

Under managing director Nigel
Searle, the computer products divi-
sion is responsible for marketing the
existing personal computer range,
and for a continuing research and
development programme into new
personal computers, computer
peripherals, and software.

At present, it has launched a new
bulk-storage system, the ZX Micro-
drive, togetherwith the ZX Interface 1
which will also provide local area
network and RS232 facilities.

Further on, it is working on a
second new interface offering joys-
tick and ROM cartridge options. In a
shortspace oftime, the Spectrum will
be the basis of a considerably en-
hanced system, with multimedia
software options — not only cassette
but also the Microdrive and ROM
cartridges.

Further ahead again, we plan to
have launched by the end of the first
half of 1984 a new 'business’ compu-
ter, dubbed in-house as the ZX83. We
are confident this will have a radical
impact. ;

The most exciting development
will have considerable long-term
implications. This is the decision to
establish MetaLab asanew£2 million
centre for our advance products
division.

MetalLab is briefed to carry out
research on a broad scale and to
explore revolutionary and high-risk
ideas in areas where success is
uncertain.

Clive Sinclair says that it “will act as
an incubator, fostering new products
from initial idea to commercial
launch.

‘It will not only complement re-
search under way in the computer
and television divisions, but also
open up totally new fields ranging
from battery technology to robotics.’

New worlds againi

Kieren Phelps

G
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Uncle Cli
started i

From the beginning of the ZX80 to the colossal sales of the ZX81 and
the Spectrum is a leap of only three years. Just how special is the
Spectrum, and just exactly what can it do?

Sinclair Spectrum has now become a household name and valued friend.

MICROMETER |

In 1980 Clive Sinclair launched his

first computer, the now-famous
ZXB0. This was followed one year
later by a modified version called the
ZX81. Both were black and white
computers selling for under £100.

In April 1982, the ZX Spectrum hit
the market. It met with rave reviews
and was hailed as a breakthrough in
low-priced colour computing.

Two versions of the Spectrum are
availablefrom Sinclair Research: 16K
and 48K. They are priced at £99.95
and £129.95 respectively, including
VAT, If you wantto upgrade your 16K
machine to 48K later on, there is a
range of supplierswhocansupplythe
extramemory forlessthan £30. Atthe
price, it is the best value for money
around.

‘It is our policy to reduce prices
when we are able to, and not wait,’
Sinclair's managing director Nigel

4

Searle stated. ‘We do this even if the
product is selling very well, as the
Spectrum was. If we failed to reduce
the prices under those conditions, it
would simply attract more competi-
tion.’

Like most computers at this level,
the Spectrum plugs into the domestic
TV and uses a cassette recorder. The
ZX printer can be attached for £39.95.
And with a little modification, XZ81
programs will run happily on the
rmachine.

The expansion port contains the
full data, address and control buses
from the Z80A. It interfaces with the
ZX printer, the RS5232 and NET
interfaces and the ZX microdrives.

The Spectrum measures just 233 x
144 x 30mm. It weighs in at 520
grams, excluding the separate power
supply and cables. It looks extremely
elegant. Unlike its predecessors, it
has keys that press down and give a
‘tactile feedback’.

There are hardly any components

The innards of the famous
Spectrum
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inside the machine. 14 chips, a UHF
modulator, a piezo-electric ‘speaker’
and an assortment of capacitors,
resistors, diodes, crystals and a coil
make up the complement. These are
mounted on a single board.

There are two spare sockets to
accommodate the 32K memory ex-
pansion board.

Every chip except the ULA is
socketed. Thereasonthe ULAisnotis
that it gets very hot, and putting it on
the PCB allows the heat to dissipate
better. :

The keyboard is a one-piece grey
rubber moulding mounted over a

pressure-sensitive membrane. The
keys poke up through holesin a black
metal plate. The feel is more that of a
calculator than a typewriter,

There are 191 legends on the 40
keys. Most keytops have three sym-
bols on them, and another two
associated inscriptions printed onthe
metal surround. Atfirst, you may find
yourself reading the whole keyboard
each time you want to find a function.
You do get used to it after a while.

A power supply is included in the
price. The two cassette leads termin-
ate in 3.5mm jack plugs. Be sure that
they work with your recorder before

Revealed inside the Spectrum case are the memory chips ranged along the bottom, with the big CPU, Logic

you embark on any major programs.
Itcouldtake you afewtries before you
find the right volume setting on your
tape recorder. Once this is found,
program loading presents no prob-
lems.

When the Spectrum was tested on
three TVs, the results matched the
quality of thesets used. Thedisplay is
comprised of 24 lines of 32 charac-
ters. The bottom two lines are re-
served for messages and entries,

Thedisplay can alsoberegarded as
256 x 176 resolution for graphics
work. High-resolution graphics is
best done in two colgurs.

chip and the rest of the brains in the centre. TV output s top left, and the “loud” speaker bottom right

surrounded by the metal heat sink,

L
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The screen, border, and individual
characters can each take on one of
eight colours. In addition, characters
can be bright or flashing. Other
screen attributes like inverse and
overprinting relate to the whole
screen.

The single-channel seee facility is
about what you would expect from a
piezo-electric speaker. It does sound
slightly better amplified from the
cassette port. A couple of octaves
round middle C are not bad. But the
other eight are better used for sound
effects. At the high end they warble
and at the low end they grate.

You can control both pitch and
duration. Notes below middle C are
represented by negative numbers,
those above by positive. Twelve
numbers make an octave.

All the software on the review
machine was in the ROM chip, which
also contains the character set This
time Sinclair has gone for a basic
ASCll set, upper and lower case, with
the addition of built-in and user-
defined graphics characters.

Outside the range space to auoTes
(32 to 126}, many of the codes have
special values relating to Spectrum
keys and functions. You will find a
copyright symbol key, for example.
And you can define up to 21 charac-
ters of your own.

Two screen tables are maintained
in memory. One is for the displayed
characters. The other is for the
attributes which describe how they
are to be displayed. These attributes
can be tested from within a Basic
program.

The character colour is referred to
as ink while the background colour is
called paPer. Each character can have
its own value for iNK, PAPER, FLASH,
BRIGHT, INVERSE and oveR.

INVERSE Simply means that the dots
which form the character are printed
in the PaPer colour while the raper is
printed in the vk colour. over is
special. It allows you to merge a new
character with the one already at the
screen position. The rules are that
two INKS Or two PAPERS print PAPER,
otherwise it prints ink. So you have a
neat way of removing the last thing
printed and restoring what was there
before it,

By now you have probably realised
why it is best to stick to colours when
doing graphics work. The colour of
the ink and parer relates to a whole
character position. Each time a new
colour graphics point is set, all other
set points in the boundary of that
character are set to the new colour.
This makes for a very curious effect.

ZX Spectrums are now so numer-
ous— 300,000 have been sold to date -
that Spectrum Basic is rapidly be-
coming one of the most widely used
versions of the language. It will be
familiar to anyone who is used to the

Microsoft type of Basic. And it is a
doddle to learn for those new to the
language.

The Spectrum allows for two main
data types: floating point numeric
and character. Arrays may be formed
of both.

Integer numbers have their own
special internal format, but this is
transparent to the programmer.
There is no way of specifying a
number as an integer, as on the Oric,
for example.

Numeric identifiers must start with
a letter which may then be optionally
followed by an arbitrary number of
letters or digits. Butcontrol identifiers
(those used as an index in For NEXT
loops) may consist only on a single
letter.

Similarly, numeric arrays are iden-
tified by a single letter. They are
declared by a pim statement - one per
array. They may have an arbitrary
number of dimensions, and are sub-
scribed starting at 1.

Character identifiers are a letter
followed by a dollar sign. Character
array names follow the same rule.
They also have an arbitrary number
of dimensions, but each string in the
arrayisofafixedsize. Thissize isfixed
whenthearrayis declared, asthefinal
number in the oim statement.

Binary numbers can also be refer-
red to using ein. But this does not
constitute another data type. All data
structure space may be deleted using
the cLEAR instruction.

Mathematical accuracy is to 9.5
decimal digits. A fairly full range of
mathematical functions.is accessible
from the keyboard. Spectrum Basic
uses the LeT statement for assign-
ments and calculations, the LeT not
being as optional as in many Basics.

Calculation expressions may also
appear in many other instructions in
place of a simple number, the evalua-
tion being carried out when the
instruction is obeyed.

The arithmetic operators used in
numberic expressions are the famil-
iar set: 1/*—+. The priority of their
evaluation is in this order.

The plus sign may be used as a
character operatar, producing con-
catenation of strings. Strings may
also be split into smaller parts using
the keyboard rotoslicethem. Charac-
terand string expressions may not be
mixed. But of the several functions
thatcanbeusedinexpressions, some
may be used to convert from charac-
terto numbericformatandviceversa.

Spectrum Basic has the usual set
oftrigonometric and scientific func-
tions. They include aBs, Acs, ASN, ATN,
COS, EXP, INT, LN, PI, RND, SGN, SIN, SOR
and Tan. Predefined string functions
include cHRS$, cobe, LEN STR$, vaL and
vaL$.

The Spectrum allows conditional
and unconditional transfers of prog-

ram control, using the r and coto
instructions respectively. The i state-
ment may have the form: ir condition
THEN action, or iIF condition THEN
action 1, eLse action 2.

Multiple statements separated by
colons may be included after THew.
But you must take care with this
format. All the instructions after THeN
up to the end of the line will be
executed only if the condition is true.

The condition part of the instruc-
tion may consist of several complete
subconditions separated by ano or
OR. NOT can be used for negation. The
relational operators used in condi-
tionsare: 14 >=<=>=<>_ Eachis
a single-key depression on the Spec-
trum.

The GoTo instruction is the uncon-
ditional transfer of control. But it may
be followed by a numeric expression
evaluating to a line number, thus
making it a computed jump similar to
the on-GoTo of other machines.

Loopingis provided by the For NExT
instruction. It is here that the Spec-
trumfailsto measureuptosomeofits
competitors. Good programming
can be hindered by the absence of
such constructs as REPEAT . . . UNTIL OF
WHILE ... po. It is unfortunate that
these are not available.

The instruction has the form:

ForR control-variable = wvalue 1 To
value 2:

With the optional addition of a sTep
clause at the end. There must be an
accompanying NExT instruction to
mark the end of the iterative section.
Thename ofthe control variable must
be specified in the nexT statement,

Nested iteration is also permitted.
The only limit is the size of the stack,
or perhaps the number of letters of
the alphabet as control variables.

saveing and Loabing cassette tapes
gives plenty of scope on this
machine. You can save a program
normally. You can save it so that
execution starts automatically when
itisreloaded. Youcansavearraysand
particular chunks of memory. And if
you want to keep a picture you have
created, you can use the SCREEN
option to save that, too.

All saved programs can be verified
after saving. The screen save cannot
be verified. This is because the
display is changed during the verify
program and would not match that
held on tape.

The Loapcommand can handle any
tape created by save. The MEeRGE
command allows you to merge a
program on tape with one already in
memory. Program lines which are
duplicated are overwritten, while all
others are suitably interleaved.

Thegraphicsfacilitiesare greatfun.
You can draw straight lines, curves
and circles on the 256 x 176 pixel
(picture element or dot) window.
Position 0, 0is atthe bottom left-hand
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corner of the screen. You can define
up to 21 graphics characters of your
own, a superb feature if you are
writing your own games.

The nice thing is that you can do all
this without leaving Basic. The BN
notation allows you to define num-
bers as a series of Os and 1s. Each
character comprises eight lines of
eight points. So a succession of eight
ginnumbersisallyouneedtodefinea
character.

Another use for user-defined
graphics is to squeeze some extra
colours out of the machine. Lay out
the 64 pixels like a chess board and
choose suitable ik and parer col-
ours. Some of the effects may be
awful — but do persevere.

Linedrawing and circle plotting are
achieved using the praw and circLE
commands. A pLoT command allows
you to plot single points. poINT
enables you to find out whether a
particular pixel is set.

You always oraw from where
Spectrum thinks you are on the
screen. For example, a command
praw 10,10, P would draw a semi-
circle ending up 10 places to the right
and 10 above the current position. A
fraction of pi would give another arc.
Zero, or no third argument (orRaw 10,
10}, would draw a straight line. The
curve can be drawn on either side of
the centre line by making the third
argument a positive or negative
number.

The circLe command uses three
arguments: x-axis, y-axis and radius.
The over command can be used to
erase something already drawn. You
can use this feature in conjunction
with oraw, pLoT and ciRcLE to create
cartoon effects.

over is also useful for embedding
text in a drawing. When set on, the
text merges with the existing lines in
the drawing. When set off, itprintsthe
full 8 x B character, completely
replacing anything already displayed
in that position.

You can use screen$ to return
details of the contents of a character
position. Used with the PRINT AT
command, this could be a good way
of making your program find a
suitable place to print a ‘label’ on a
drawing. The aT allows you to define
the row and columns at which print-
ing should start.

The Spectrum has a very flexible
iNPUT statement. It is equivalent to
combined prinT and iINPUT sStatements
on many other micros. You can enter
several items of data in response to
one INPUT. Several prompts may also
be included. The inkevs function is a
means of reading one character from
the keyboard without the user press-
ing ENTER.

Data may also be entered using
combined reap and pata lines. The
pointer showing which item of datato
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read next may be reset by using
resTore followed by the line number
of a paTa statement.

PRINT sends output to the screen. It
may be followed by a series of
identifiers or expressions, separated
by semicolons or commas, depend-
inguponthespaceyou need. You can
specify the positioning of the print-
ing. ltcan be along a line using Tae or
on the whole screen with the ar
clause defining the line and column
coordinates. The way in which the
dataistobe displayedis alsogivenin
the prinT line, in terms of attributes
such as 1Nk and BRIGHT.

Three commands control output to
the printer. cory sends a screen of
data to the printer. LusT produces a
hard copy of the program listing.
LPRINT iS the printer equivalent of
PRINT.

Direct memory access is achieved
by poke and peex. You may also
access the processor ports by in and
ouT.

Cassette files are provided for
using variations on the save and Loabp
commands. As on the ZX81, these
commands transfer both program
and variables, So a program can be
restarted from where it was left on a
previous occasion.

Data structures, memory areas or
screens may be transferred to and
from cassette. The presence of veriFy
is a bonus for checking the transfer.
And merce allows incoming program
lines to be merged with those already
in memaory.

Subrouting jumps are available
through cosue. This may be followed
by an expression as in coto. The
RETURN instruction causes a sub-
routine exit. Machine code sub-
routines may be accessed by usr.

User-defined functions are setup
by perF Fn. They are referred to by Fn
and the functions name (single letter
or letter and $). Machines such as the
BBC micro score heavily here against
the Spectrum, as their procedures
enable you to adopt much more
sophisticated constructs.

I'wo manuals come with the Spec-
trum. There is a thin but useful
introduction for the complete novice,
and a thicker one which explains
things in depth. A lot of effort has
gone into the latter manual. It does
seem to cover everything.

Sinclair has produced a very good
16K personal computer which offers
colour, high-resolution graphics, and
limited sound for less than £100. That
is very good value for money, pro-
vided it is the sort of machine you
want. |ltisideal for peoplewhowantto
learn about computing and have a lot
offunwhilethey aredoing so. Indeed,
the Spectrumcanbe boughtpurely as
a games machine.

Given the right sort of graphics-
based educational software, the

Spectrum can bring pleasurable
ways of learning subjects such as
mathematics and geography. As of
spring 1983, more than 25,000 ZX81s
had been sold to schools. Sinclair
Research hopes for a similar educa-
tional success with the Spectrum.

Part of these hopes are based on a
£15 million scheme for 27,000 UK
schools. The offer gives every school
that orders a Spectrum under the
government’s Micros In Schools pro-
ject a free ZX printer, a copy of Logo
and 10 discount vouchers are valid
until 1984.

The everyday running of Sinclair
Research i now left to managing
director Nigel Searle. His interest in
the further development of the Spec-
trum has led to the development of
plug-in ROM cartridges for the
machine and possible updates to the
video circuitry. It has also led to the
release of the long-awaited microd-
rive low-cost storage unit.

The microdrive has two compo-
nents: anexpansionmoduletoattach
ittothe Spectrum, and thedriveitself.
The former costs £30 and the latter
£40.

The microdrive can store up to
100K ata rate of 16K persecond. Ithas
an average access time of 3.5
seconds. You can have up to eight
microdrives running off one Spec-
trum. The communications facility
builtinto the microdrive’'s expansion
module allowsyouto ‘talk' to asmany
as 64 other Spectrums. Communica-
tion is allowed at baud rates of 9600,
4800, 2400, 1200, 600, 300, 200, 100
and 50. Few machines need feel left
out.

Sinclair also offers commercial
programs on microdrives. These
should be of a more comprehensive
nature than those currently available,
astheywill have built-in data storage.

The microdrive could be the start of
alow-coststorage revolution that will
change the face of microcomputing
in the UK.

Dimensions: 233mmwide by 14dmm

deep by 30mm high

CPU: 3.5 MHz Z80A

Memory: 16K dynamic RAM, 16K

ROM, 32K expansion option.

: Or 16K ROM, 48K RAM.

I(e;rboard, 40 keys, mbber mould-
ing. 183 functions and 8
colour labels. Auto re-

Sound: 130semitones via basic BEer

command. Jack sockets for
external amplifier/speaker

Screen: domestic colour TV. Eight

colours or six grey shades

Cassette: domestic recorder

Disk drives: 100K per drive, up to

eight drives permachine

Ports: R5232, NET, ZX microdrive

Language: Basic in ROM




look what vyourr
ompulel can do with

AMAZING FEATURES AT A VERY LOW COST FOR THE ZX81 AND SPECTRUM
Battery backed up Real Time Clock with month,

day, date, hours, minutes and seconds.

Program to control the Clock in on board BUILT IN PROGRAMME
PROM MEMORY — saves your computers IN PROM MEMORY
memary,

Only OME LINE in your BASIC PROGRAM is
needed to read or write the date and time.
Eight programmable QUTPUT channells (TTL

EXTENSION FOR
RAM PACK ETC.

compatible)

Eight programmable INPUT channels (TTL

compatible)

EXTENSION for Rampack, Printer ete. included EIGHT

POSSIBLE APPLICATIONS INCLUDE:

Home Control, Electronic Diary with Alarm,
Programmable Timer, Sophisticated Burglar
Alarm, Auto Stopwatch, Sound Effects, Time &
Date Displays, Light Chaser, Disco Control
Console, Auto Telephone Dialer, On/Off Switch EIGHT
Control, Temperature Control, Power Manitor- OUTPUTS
ing, Automatic Testing, Robot Control, Elec-

tronic Games, Reaction Timer, Effects for

Games, Train Controller, Audio Output,

Counter, Process Control, Scientific Applicat-

ions, Lab. Experiments, Time Recorder etc,

DATE AND TIME

BATTERY

MNotes on a feu.: of the above applications are
included in the manual.

ADD ON MODULES which plug into the
Time Controller’s INPUT and OQUTPUT
connectors will be available shortly, and will
cover most of the above applications.

OTHER PRODUCTS

PRODUCTS FOR THE APPLE 11/11E COMPUTER* LOOK AT THESE PRICES

64K 80 COL CARD 11E ........... Unbeatable value £129.00
AMAZING VALUE TIME KIT .. .. Clack Calendar with Electronic Diary Software £59.00
ZX81 TIME CONTROLLER only £34.50, PASCAL HDUTINES corninrenes FOF the Time Kit £16.50"

SPECTRUM TIME CONTROLLER only PARALAX CLOCK D{SPLAYS For the Time Kit £16.50
£38.50. If you can buy a similar product at a 8 CHANNEL A/D CARD.. . An inexpensive data agquisition system £88.00
lower price, we will match it. 8 CHANNEL INPUT OUTPUT CARD: 0.0 £59.00

*Also available from PETE & PAM COMPUTERS AND SBD SOFTWARE

ORDER FORM )(g

-k 8 K B R B B B B B B B B N BN B N |
PLEASE SEND ME THE FOLLOWING %

I Info  Qty Info Qty
- [C1 [ Time Controller ZX81 £34.50 [ [ 64K, B0 Col Card £129.00
| T [ Time Controller Spectrum  £38.50 [ A/DCad £88.00

1 TimeKit £69.00 [ T3  Pascal for Time Kit £16.50

[y
Blanmile Hﬂ[:t"]ﬂicﬁl ] [ 8Channelinput output card £59.00 [ 1 Paralax Clock Display £16.50

l Add £1.50 p & p, anv size order. Do NOT add VAT, Send SAE for information.
UMNITED KINGDOM

Westley House, | enclose cheque / P.O. / Credit Card for BLOCK CAPITALS PLEASE
Trinity Avenue :

Bush Hill Park Totalof £__ sterling and understand | NAME

Enfield ENI [PH may return this product within seven days

Telephone: 01-366 3245 (24 hrs) I if | am not satisfied. ADDRESS

IRELAND D
Meenane, I \".I'S.ll B
Watergrasshill, Co. Cork. Ireland COUNTRY

Telephone: 010-353-21889209 (24 hrsh | Aol Bmlav [ Visa Nn

Telex: 76444 CTT -
e o v e e
Apple‘is a Trademark of Apple Computer Inc. - | | TEL

DEALER ENQUIRIES WELCOME —G ENEHUUS QUANTITY DISCOUNTS AVAILABLE




SINCLAIR ADD-ONS

MAJOR PRICE BREAKTHROUGH!

MICROCARE KEEPS YOUR
COMPUTER HUMMING!

Spectrums and Dragons only £19.90 (inc.P +P)
Z X8I only£12.50(inc.P+P)

Fully guaranteed for 12 months.

No, you're not dreaming! Those are the prices charged by
MicroCare for repairing any electronic fault, however serious,
in the above computers. They are EEE£EE"s below the price of
Sinclair’s repair service, and we give a guarantee!

We'll return it promptly, and we’ll quality check your unit
before it leaves our service centre.

We have the experience it takes. \We have the parts on hand. So
act now. Let MicroCare get your computer humming again!

When sending in your computer, please enclose a brief
description of the fault, and make sure that your address is
clearly indicated.

Cheques to be made payable to MicroCare,

ZX81 & SPECTRUM
$S1 SPEECH SYNTHESISER
SIZE 32" x 53" x 1"

% Making amazing speech effects with
your ZX Spectrum.

% Specially designed for use with your
Spectrum. Just plugs in, no dismantling
or soldering.

* Mo power pack, leads, batteries or other
extras.

Manual Volume Control on panel. Can
be plugged in to existing hi-fi system,
Uses no memory addresses.

Free Dictionary of S5ounds.

* %

10

% Ample volume from built in loudspeaker,

Orderref: MC1 £19.90inc.P+P
MC2 £12.50inc.P+P

& 1

FANTASTIC |

$S1 SPEECHSYNTHESISER £39.00plus60pP +P I

FABULOUS SINCLAIR
ADD-ON OFFER FOR
I ZX81 OWNERS

These are the real thing. ZX81 memory
extensions made for the LISA and specifically
screened to stop radio interference.

* no soldering

* easy tofit

*  simply plug in

* no loss of memory through wobble
or white out

Fully Guaranteed for

12 months
ME1-16USA £15.99 plus 60p P + P

NEW "TAPE LOAD
ANXIETY?

Vu load takes the frustration out of loading
your ZXBI or Spectrum programmes.
*  helps to ensure programme load
every time
+ monitors tape output level
* glves positive save indication
+ detects blank tape without
disconnecting cassette wires
* ready to use — no wiring

TL £19.99 plus 50p P + P

@ MICRO TAPE

s.a\.re it = first time on American microtape
Specially designed for use with micro
computers

Low drop out occurrance

Uniform coating

High saturation level

So good, we can guarantee them for
12 months

AUDIO DIGITAL AD.C12 - 55p;

AD.C15 - 60p; AD.C20-65p; + 40pP +P

* % % %




— _'1'-
NE. Before crdering your Specrurm add-on please check |
SpECtrum which Spectrum you have in your pessession. At the back @uu LEVEL-VU PRISM
of the Z¥ Spectrum the metallic contact strips can be dearly
' 6K_4BK viewed. In the semmm; oz separating the strips is the l Allows you to see your tape counter
: g g 8 without moving from-your seat!
:m?noﬁtgnngEd-:-jaﬂn;emory SPECTRUM % attaches easily to recorder body
i FONSYOUr  pag16-48 Serles A £34.50 plus 60p P+ P or lid
SR Series B £20.50 plus 60p P + P *  fits most recorders including
Capacty by U0 Three iMeS.  \E16-80 Series B £46.00 plus 60p P + P Radlo Shack, Vic-20, Atarl
& i t:m""’ S ZX81 * greatly magnifies counter
% simple to plug in ME1-64 £44.25 plus 60p P + P | numerals
+  fully guaranteed FITTING/TESTING SERVICE. While you
*  no loss of memory through wobble wait, personal callers Monday — Friday 9.30- LVP £3.99 pll..ls 40p P+P
or white out. 5.00, £3.00. By return of post £7.00. l
e I

COMPUTER STANDS
POWER BASE

Raised stand for ZX81 and Spectrum.
Fitted LOADISAVE switch, and
power ONIOFF for screen clearing.
Saves wear and tear on connections.
Front lip holds computer in place. No
soldering, comes complete with all
necessary plugs and cables.

- Spectrum ref. PBS1 £13.50

ZX81 ref. PBZX81 £13.00

COMPUTILT STAND

plus 95p P +P plus95p P +P
I Designed to tilt the computer to a
better working position. Front lip
WOBBLE STOPPERS holds computer in place, Also useful
At last, a fool proof method of avoiding ZX81 firmly against the ZXB1. No soldering no stick-on ]ﬁfzrdmd;::g:m St uhyrnaioring
whiteouts caused by Ram-Pack wobble. Simply turn pieces, just common sensel
the plastic thumbscrew until the Ram-Pack is held Flat or tilted models. Spectrum or

ZX81 ref. C51 £4.50
plus &0p P +P
TR T e e |

Small Small

flat ZX81 tilted for Large: .

d ZX81 and g hiby
e for ZX81 and Ram-
Ram-Pack Ram-Pack Pack and Printer ref.
ref. SW ref. ST\W

Lw £5.75 ITw £6.75 plus 60p P +P

flat tilted

plus 60p P + P £5-25 I plus &0p P+ P £6.25

ved frowesan e s - el

com ADD 7-9 Thane Works, Thane Villas, London N.7. Tel: 01-609 7919
ONS Trade enquires welcome

ALL ITEMS NORMALLY DESPATCHED MNB. Add Post and Packing to the price of each item. 1
I WITHIN 24 HOURS I enclose a cheque or postal order for, _____ made Name

Please tick appropriate box to order your payableicrossed to Computer Add-ons or MicroCareor | l
I Computer Add-On, would like to pay by Access =3 or Barclay Card =9 l

Mmci[] mcz[] ME16USA[ ]  andientermynumberand signature accordingly. Address
l ME16-485SeriesA[ ] SeriesB[] Ss1[] gl T R T OBy I
[ 1L Apciz[] abcis[] apczo[] [l ebadiadpaladh ol vl | | i

: Occupation |

ME14-80Series B[] ME1-64[] A
1 v Pesi[] eezxgi[] csi[] Signature ek COMPUTER ADD-ONS .
LSWD STWD LWD LTW[:‘ Date 4 7-9 Thane \Works, Thane Villas London N7

NN BN EEN BN NN BN BN BN BN GEN BN A B G BN BN NN BN BN BN NN BNN BN BB BN NN BN Bm B e .
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PC Files

ELECTRONICS

" The inside of
the Z80

The ZX Spectrum has at his heart the amazing Z80 chip,

and that's where all the central processing is done. If

you have a mind to, you can delve into its inner secrets . . . shared here by A Chanley.

The ZX Spectrum is an individual
microprocessor package using the
Z80 CPU. Essentially, the function of
the CPU (central processing unit) in.
software terms is to obtain instruc-
tions or data from memory, perform
the desired operation and send the*
result to a peripheral.

Before looking at the Spectrum
itself, you should examine the Z80
CPU, its pin-out and how each signal
pin functions. Then show how the
CPU can be interfaced simply for
input/output using TTL chips which
are generally available.

All these intraductory principles
will be applicable to small micro-
computer systems like the Spectrum.
Some computer packages will, of
course, have their quirks.

Historically, the microprocessor
was developed for applications in
control engineering. It was natural to
develop a programmable device
which would have a multi-function
capability and be applied easily to
various control processes.

In general terms, control engineer-
ing problems can be reduced to
software instructions. A lot of the
hardware problems have been eli-
minated through microelectronic
packaging which makes configuring
systems relatively straight-forward.

If you take a closer look at the Z80
CPU andthe pin-outdiagramin figure
1 (see page 16) you can define four
areas of operation.

* DO — D7, the data bus.
Asthe name implies, these eight pins
transmit data. Each pin has either a
high state—logj¢ ,—oralow state —
logic 0. These are voltage levels: +5V
for1and 0V for0.Soifallpinsare high
— 11111111 — we have a binary
patternasshownin figure 2 (page 15).

The sum of the decimal figures in
figure 2is255. Sathe binary pattern of
eight bits has a maximum value of
255, and any intermediate value
between 0 and 255.

By itself, this may not amount to
much. But each number transmitted

12

(+Vee)

T4L5175

QUADD-TYFPE

FLIP-FLOPS

(+Veo) 16

T4L5365
HEX 3-STATE BUFFER

NOMN-INVERTING

JENT
B Pl e - v
Figure 8: the pin out of the 74LS175

along the data lines will have special
significance, either as an instruction
or as raw measured data.

* AQ — A15, the address bus.

This is similar to the data bus. The
pattern of eight bits in the data bus
can be arranged in 255 ways. If you
ask yourself how many ways you can

arrange a pattern of 16 bits, the
answer is very different: 65,535,
Figure 3 (page 15} shows the
pattern. Each bit has two possible
states, 1 or 0. The address lines are
configured to ROM or RAM chips,
which form the memory of a compu-
ter. The 65,535 ways of configuring
the memory locations to the Z80 CPU
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Figure 6: If you had'this configuration . . .
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Fr'g.urs 9 a minimum Z80 system

 ELECTRONICS

INPUT
LOCATION

ouTpPUT
LOCATION

MEMORY-MAPPED /0
you'd get this memory map

{Basic statements are
POKE and PEEK)

MEMORY MAP FOR 280 SYSTEM
Figure 4: the memory map
45535

10 ADDRESS MAP
Figure 5: memory for input/output

Nige! Wingrove

give you the 65K-memory computer.
Forexample, if you address line Ad =
0, the location being addressed is
65,535 - 16 = 65,519th location. Or if
address line Ad =0and A7 =0, but all
the rest = 1, the location being
addressed is 65,635 — 16 — 128 =
65,391st location.

Each location is capable of storing
one eight-bit of instruction or data.

The CPU places this on the data bus
and transmits it to the correct RAM
location, where it is stored. The ROM
stores a fixed set of data-bytes which
the CPU can access but not overwrite.
* The control lines. '

Pin27: Machinecycleone,orM1. The
bar above the M1 meansthatthisline
is active when the signal is low. The

absence of a bar means a logic 1, or
high signal. :

Pin 19: Memory request signal, or
MREQ. When low, this signal indi-
cates that the address bus holds the
coirect address for reading from
memery or writing into it.
Pin20:input/outputrequest, orIORQ.
This signal goes low when the lower

13



Backplane
up to + upto
3 cards 4 cards

v

v

%’m e o

A Any single
extension card

expansion...

~.Start with one card...

Backplane |

extend up to seven cards!

The price/computer power ratio of the Spectrum is tremendous
but up to now its lacked one major thing compared with other
ZB0, 48K computers costing many times more — expandability.

* U-Microcomputers have been the UK leaders in Apple
Expansion cards but with the Spectrum we've had to provide the
mea.ll'us to expansion (3 and 4 slot backplanes) as well as the
initial r: i

USP-ADAP — a back to back adaptor needed when you buy your
first card and later for the backplane.

USP-BBP3 — a buffered 3 slot back plane, meaning it won't
interfere with the Spectrums operation. It will generally require an
auxiliary power sugrly either home built or the USP-Power
supply unit (available later). A side connector allows use of the
ZX printer and microdrives.

USP-BPE4 — provides a further four slots after you have the
USP-BBP3.

USP-PROT - Prototyping card — use to design and test your own
circuits.

USP-232D — dual channel serial RS232 interface using the
sophisticated and very powerful ZBODART chip. Includes
LPRINT and LLIST patches and a terminal emulator program.

Baud rate 75-9600, full handshaking available. Manual 50 pages.

USP-I/0 — general purpose parallel interface using the versatile
ZBOPI0 chip. Use to connect to parallel printers, music
synthesisers, plotters, D-to-A, and A-to-D, converters, relays,
LED's.... It provides two 8 bit input or output ports with

4 handshake lines. Manual 30 pages.

USP-CENT - a kit for use with the USP-1/0 for Centronics
compatible printers. Includes cable from USP-1/0 and LPRINT
and LLIST drivers.

zZX ;
USPSpeclrum Expansion
nake it easy on yourself’

Future plans

We've got a further 5 boards at the design stage and plans for
more after that. But our policy is not to announce until they are
actually in production with stock on the shelves. Sorry!

U-Microcomputers Ltd., Winstanl
Long Lane, Warrington, Cheshire,

Industrial Estate,
A2 BPR.

USE-ADAP

USP-2320

USP-II0

O S S e . . —— —-——.—h—__—ﬂ

USP-BB4

Quality features —

USP-PROT .

all the boards (except the USP-PROT)
have gold plated edge connectors, and
solder resist both sides for long term
reliability. Comprehensive documenta-
tion for beginner or expert included with
each board.

Ta: U-Microcomputers Lid.,

STA R T N OW Winstanley Industrial Estate, Long lane, |
I Warrington, Cheshire, WAZ 8PR 1
1 aw HERE ! | icociose cheque/Postal Order made payableta ||
U-Microcomputers Lid., for
| Qty | tem code Price each € | Tolalf |
USP-ADAP 6.00 |
l Adaptor
| USP-BBP3 35,65 |
3 shot butfered backplane | Mame
| USP-BPE4 2530 |
4 slot backplane extension Address 1
I USP-PROT 13.80 AR ]
Prototyping board
| USP-2320 34.50 |
Dual serial nterfacs I
l USP-1/0 29.90
I General purpose parallel intertace I
USP-GENT 345 e
I I_Dentrmlm for USP-IVO I -E
pre— 1 ['1]
Please tick If phus p.&p. b Post Code I F
VAT invoice =
required [] TOTAL I %
S g
12 mmsﬁ'all&n%MaiIOrduronly. I T
Please send leafiet [] Western Europe add £2.00 E z




RYVPraraphic Uesign

byte of the address bus, A0-A7, holds
a correct input/output address for an
input/output read or write operation
to a peripheral device.

Pin 21: Memory read, or RD. When
low, this signal indicates that the CPU
wants to read data from memory.
Effectively, it would be gated with the
MREQ signal, so both pull low simul-
taneously, and enable the correct
memaory chip.

Pin 22: Memory write, or WR. When
low, this indicates that the CPUwants
to store data memory. Both the WR
and MREQ would be gated, to enable
correct memory be written into.

Pin 28: Refresh, or RFSH. This signal,
too, is active when low. It is used to
refresh the contents of dynamic
RAMs, DRAM. The latter are high-
density memory chips, which oper-
ate by storing charge on a capacitor.
This charge would leak if it were not
refreshed by the CPU. The RFSH
signalis usually gated with MREQ, RD
and WR, to produce the signals
necessary to refresh the contents of

BIT LEVEL POWER DECIMAL

| 29 |1
1] o I SY 1
A2 | 1 2t R

% T I R P

A4 | | 2* |16

A5 | 1 2 |32

A6 | | 2% | 64

A7 | | 27 | 128
A8 | | 28 | 256
A% | | 2% (512
AlO| | 2'01 1024
All| 1 | 2''|2048
Al2| | | 2'2| 409

A3l 1 | 22 |g192

Al4 | | 2'% (16384

AIS] 10 [¢2"%4 . 3976R

TOTAL = 65,535
Figure 3: address bus configuration

Figure 2:
942 b7 | D6 | DS | D4 | D3

D2 | DI | DO |BIT

| | | [BINARY LEVEL

] 0o B 0P i - 25

22| 2' | 2° | POWEROF2

255= | 128| 64 (32 |16 | 8

a2 | |DECIMAL

the DRAM memory,
Pin 18: HaLT. This signal will go low
when the CPU is executing a HaLT
instruction. It will then stop proces-
sing, except for the refresh signal
which continues to be transmitted to
the DRAMSs. The HaLT low signal can
beoverridden by resettingthe CPU or
if it receives an interrupt.
Pin 24: wair, This indicates to the
CPU from a peripheral device or
memory that these are not ready for
data transfer. The signal is useful
when slower input/output devices
need to be synchronised with the
CPU.
Pin 16: Interrupt request, or INT,
When this pin is pulled low by an
external device, the CPU responds by
interrupting its current processing to
jump to a routine which will service
theinterrupt. Thisresponsewill occur
only if the interrupt has been enabled
from software, El, and can also be
disabled from software, DI.
Pin 17: Non-maskable interrupt, or
NMI. This is also an interrupt system.
it has a higher priority than inT in that
NMI cannot be disabled from soft-
ware. When pulled low, the CPU
responds, at the end of the current
instruction, by jumping to address
0066, or Hex. This is the start address
of an interrupt service routine. At the
end ofthis routine, the CPU will return
to the program that was interrupted.
Pin 25: Bus request, Busro. An
external device — another CPU, for
instance —can request by pulling this
pin low. The address bus, data bus
and tri-state control signals go to a
high impedance state. It isolates the
original CPUsothatthe otherchipcan
take over these buses.
Pin 23: Bus acknowledge, or Busak.
This simple acknowledges to the
requesting external device/chip that
the address and data buses and
tri-state control lines have been
isolated, and that the external device
can now control all of these,
* Power requirements and clock.
The Z80 CPU requires a single 5V
supply and a single-phase TTL-
compatible clock (l), This is a +5V
square wave at 2.5 MHz to 4.0MHz.
The clock operates continuously and
is the means by which the CPU
synchronises all of its operations.

In the instruction Lp A, xx we can
omit the actual meaning, but note
that the instruction takes seven clock

cycles to execute. If our extrenal clock
is 2.6MHz, then one cycle time is:
1 seconds

2.5 x 108

= 0.4 xseconds

108

= 0.4 p seconds (& = micro =

10°®)

Seven such clock cycles for the
above instruction will take 0.4x7 =
2.8 seconds to complete. That is 2.8
millionths of a second, pretty rapid
but not the most rapid execution
time.

The main point to note is that the
ZB80 has a large number of control
lines which make it a versatile chip to
configure. Notalllines willbe used for
any one design, but coupled with the
Z80 architecture of register and
powerful instruction set, they make
the Z80 CPU a very flexible system to
use. Hence its wide application in
micra systems.

How can this CPU be configured to
give you a minimum workable sys-
tem to perform some external input/
output control functions?

Figures 1 (page 16)and 9 (page 13)
give you two examples of a minimum
Z80 system. They show in general
terms how the data and address
buses, together with some of the
control lines, can be configured.

First, the circuit of figure 7 shows
the Z80 CPU configures to a ROM, a
quad data-latch (74LS175) for out-
puts, and a hex tri-state buffer for
inputs (74LS365).

The ROM — or EPROM — has
already been programmed and the
complete program coding is ‘burned’
into the chip. In this particular case,
the ROM is capable of packing a total
of 16K bits — either a 1 or a 0 —
arranged into 2K eight-bit words, or
bytes.

The input instruction, for example,
in Z80 assembler syntax is N 4, (n)
which transfers data from an external
device into a register called the
accumulator, A. This instruction is
codeninbinaryasina, (n) = 11011011.

Each of these instructions is a
transistor. And transistors which
have to give a logic 1 have their gates
grounded. Transistors which have to
givelogicOareopencircuit. Soifeight
such transistors are pre-set during
manufacture of the memory chip in
the above coding, the ROM chip then
has the instruction v a, (n) burned

15
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Figure 1: the four main areas of operation

into it. This particular chip containing
16,376 transistors is thus capable of
storing 2,047 eight-bit instructions —
a 2K program, which is quite big.

Notice that the address lines A0 —
A10 are used to access the 2,047
eight-bit memory locations. Figure 3
{page 15) shows that, if the decimal
equivalents are summed from AQ —
A10(1+2+4+8+. . ... +512+1024=
2,047}, they total the correct number
of memory locations. A0 — A10 can
be arranged 2,047 different ways,
with each of these address lines
having either a logic 1 ar 0.

This memory also has two chip-
select lines, CS1 and C52. When the
pinsCS1and CS2 are pulledlow, their
ROM chip, and only this ROM chip, is
selected. There is only one ROM chip
in this particular case, but there may
be several in more complex systems.
Notethatthe CS pinsareconnectedto
the MREQ and RDcontrollines. Sothe
ROM is enabled only for reading.

Figure 4 (page 13) shows the
memory mapforthis system. You can
see that the first 2,047 addressable
memory locations are occupied by
ROM memary. The remaining 63,488

16

(65,535 — 2,047) locations remain
unused. In a more complex Z80
system, the remainder might be
allocated to RAM or memory-
mapped input/output.

Ifyou apply the powerandresetthe
CPU by a meser switch, the CPU
begins execution of the ROM prog-
ram at location 0.

The otherchipsinthissystem area
7415175, a quad data latch and a hex
tri-state buffer, a 74L5365, and some
gates.

The 74LS175 is gated to the IORQ
and M1 control lines. These provide
the gated enable-high signal, CP,
during the execution of an OUT
instruction.

The enable-high outputis provided
by the 75LS02, a chip containing 4
NOR gates, only one of which isused.
The output of one of these gates is
high if, and only if, both IORQ and M1
or WR are low. This occurs only
during an OUT instruction. So the
four-bit latch receives the desired
enable signal and transfers the data
from the data bus (DO — D3) to the
external device.

Pin 1 of the latch (WR) is the master

switch, kept high because a low
signal would reset the latches.

Note that WR could have been
gated with IORQto givethe same chip
enable signal: :

OUT = IORQ . WR

or OUT = I0ORQ . M1.
The equivalent command in Basic is
(OUT address, data). In this case, any
input/output address on the map can
be used.

The pin-out diagram of the
74L5175 is shown in figure 8 (see
page 12). The D inputs are connected
tothe CPU data bus and the Q outputs
to the external devicer. Q are the
inverted Q outputs. The clock (CK)
and master reset (WR) are common.
The four flip-flops will store the state
of their individual D inputs on the
low-to-high clock transition at pin 9
{CP). The individual Q outputs then
follow the D inputs and pin 9 is
connected to the output of the NOR
gate.

The 74LS365 is gated to the IORQ
and RD lines, which this time provide
alowchip-enablesignaltoenablethe
tri-state buffers. As you can see from
the pin-out diagram, each buffer has
three connections: the input line,
output line and enable line.

When the enable line is high, the
outputis’disconnected’,and inahigh
impedance state. When the enable
line is low, the output is then either
logic 1 or 0 depending on the input. If
IORQ and RD are both low, and only if
both are low, the OR gate 74L532 will
produce a low output to enable pins
15and 1 (EN,, EN;) and data from the
extrenal devices(s) will then be
placed on the data bus, to be read by
the CPU. This will only occur during
the IN Instruction IN = IORQ.RD and
before any address can be used for
this operation. The equivalent Basic
command is (IN address).

These devices are not gated to the
MREQline, buttothe IORQline. Asfar
as the CPU is concerned, there are
65,535 addressable MREQ locations
and 65,535 addressable IORQ loca-
tions. So there are two separate
address maps, one for memory read
and write and one for input/output
read and write. You can see this from
figures 4and 5 (see page 13).

The 65,535 input/output locations
are known as input/output ports, to
differentiate between input/output
memory-mapped ports. In the latter
case, the CPU treats the external
device as amemory location because
the device is gated to the MREQ
control line.

Supposethe 74LS175 and 74LS365
were configured as in figure 6 (page
13). The LS175 is gated to the MREQ,
A16 and WR line, and will produce an
enable-high signal when the three
lines are low. When A15is low and all
other address lines are high, the
locationis 65,535 — 32,768 = 32,767.If
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oursystem also had a Basic ROM and
a keyboard, roke az7e7, xx would
enable the latch transfer data to the
external device. So roke 32767, xx =
MREQ.WR.A15, the Basic equivalent of
the relevant machine instruction.

Similarly, the LS365 is gated to
MREQ, A14 and RD. When all three
are low, you will get the necessary
chip enable-low signal to this device.
If A14 is low and all other address
lines are high, you get the memory
location 65,5635 — 16,384 = 49,151. So
from Basic, data transfer from out-
side to the CPU would occur on the
PEEK (49141} command, PEek (43151 =
MREQ.RD.A4 would enable the tri-state
buffers and transfer the data onto the
last four bits of the data bus.

The memory map would now look
like figure 7 {page 13). These mem-
ory-mapped locations could have
been placed anywhere onthe unused
portion of the original map of figure 4
{page 13). : ;

There are no major advantages in
using memory-mapped input/output
over portinput/output, But micros do
provide userports, such as RML 3807,
which are essentially memory-
mapped locations.

We have used the first type of
minimum Z80 system to introduce
you to interfacing ZB0 systems for
input/output. The latch and buffer
chips are by no means standard; any
TTL latch or buffer could have been
used, and eight-bit not four-bit from
the 74/74LS family. You will need to
understand these chips and their
associated decoders when consider-
ing some of the ways in which a ZX
Spectrum can be interfaced and the
transducers, amplifiers, DACs and
ADCs which can be hooked on to the
interfaces.

The second type of minimum
system dispenses with discrete latch-
es and buffers and uses a custom-
made chip for the Z80 CPU. This is
called the Z80-PIO, a parallel input/
output. Figure 9 (page 13) shows this
type of system.

Again, the 82K ROM is there, but
prabably with a different dedicated
program, and also the PIO chip. In
essence, the chip presents two eight-
bit input/output ports to the outside
world. Both port A and port B can be
used as input or both as output, quite
a versatile combination.

ThePIO hasabidirectional databus
which connects in parallel to the CPU
data bus. [t hasachipenable-low {CE)
pin, an IORQ line, a RD and M1. All
connect with the corresponding con-
trol lines on the CPU. There is no WR
line, but this is generated by default if
the RD line is high—ie, RD, IORQ, CE
and C/D are all low.

This condition can occur only if
IORQ is low, and you are then either
reading from or writing to the P10.

It has a select pin, B/A, which
selects port B when this pin is high,

and port Awhen itis low. It has also a
C/D pin—control ordata. Whenthisis
high, you have the option of deciding
whether the PIO will be an input or
output device. When it is low — D —
you tell the PIO that its action has -
been defined, and it can start to
transfer data between the CPU and
the extrenal device(s).

There are also interrupt lines.

The PIO can operate in modes 0,1,2
and 3. This means that it can operate
as an output device (mode 0) only, as
an input device (mode 1) only, as a
bidirectional device (mode 2) input/
output, and as the control (mode 3).
Initially, we can confine our descrip-
tion of its use either eight bits out
{mode 0) or eight bits in (mode 1).

Suppose that A, = Agand A, = A,.
In other words, the B/A and C/D pins
are connected to AB and A9 address
lines of the CPU. Through these two
lines you will tell the PIO whether it is
to be an output or input device, and
which port to use, A or B.

Look at figure 3a. Using location
65279 you musttell the PIO whether it
istobeaninputoroutputport A, Then
you can starttransferring data to port
A via location 64767. Using location
65535 you tell the PIO whether port B
is to be the input or output. Finally,
you can start transferring datato port
B via location 65023.

How does the programmer tell the
PIO what it should do?

Look at figure 2, its data pins and
their decimal equivalents. You define
the PIO action by using pins D6and D7

1 2345678910l 121314150617 1819202122232425262728293031323334 3536373839 A
; T T |

of the data bus, and keeping DO, D1,
D2 and D3 all high. D4 and D5 do not
matter, 50 you can keep them at 0.

If D6 and D7 are both 0, the PIO isto
beanoutputdevice. If D7 =0butDB =
1,the PIOisto be an input device. See
figure 10 (this page).

To configure, say, port A of the PIO
as an input you use out esz279. The
bit pattern for input is placed on the
data bus to the PIO. If, on the other
hand, youwantportAtobeanoutput,
you run out es279, 15. Note that
location 65279 is used, as you are
defining the function of the PIO, port
A

Having completed this step, data
transfer can start by using v 64767, for
reading inputs from an external
device, or ouTe47s7, xx, for outputting
to an external device. The complete
program sequence is
10 OUT 65279, 79
20 IN 64767
for inputting to the CPU, via the PIO,
and
10 OUT 65279, 15
20 OUT 647767, XX
for putputting to an external device
via the CPU.

The point you should note is that,
since the ZX Spectrum has a rear-
edge connector with all the Z80 CPU
pinouts, itcanineffectberegarded as
asimpleZB80CPU chipandconfigured
accordingly for input/output. The
general principles outlined here app-
ly to any further work, even if the
interface chips used increase in com-
plexity, though not to a great extent.
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Sinclair
saver

Sinclair has done it again with the Microdrive - an alternative to -
expensive disk drives and slow cassette storage.

Mass storage has always been the
weak link in the sub-£200 micro
range. Until now there has been no
useful alternative to cassette recor-
ders except disk drives — and as
these take the cost of your system
well above the £200 mark they can
hardly betermedanalternativeinany
case.

Sinclair's ZX Microdrive has been
designed to provide an intermediate
technology between the two, provid-
ing rather better access speed andfile
handling capabilities than the pedes-
trian cassette recorder, while keeping
the price in line with the micro it
Serves.

The drives

The Microdrive itself is about the size
of an average fist. The real surprise is
the Interface 1, cleverly designed to
sit under and slightly behind the
Spectrum. As well as connecting the
Microdrive through a short length of
ribbon cable, the Interface 1 enables
you to set up a network of computers
and send information from one to the
other.

Sinclair has thoughtfully pre-
vented the Interface 1 and Micro-
drives being wobbly and unreliable
appendanges by providing screws so
that the interface can be fastened
securely to the body of the Spectrum,
preventing periodic system-crash.
You will have problems, however, if
your Spectrum is cased in a ‘real’
keyboard.

The drives, too, can be fastened
together. You can have up to eight
drives chained: each drive, however,
can only be used alone, and the drive
must be identified by a rather tor-
tuous set of commands to get it
going.

The drives and the interface are
very light — you can envisage some-
one producing a small carry case to
transport the system around. Indeed,
with the potential of the Interface 1, |
wouldn't mind betting that we are
likely to be deluged with a host of
interactive games. [tmay becomethe
vogue for game players to get
together with their Spectrum sys-
tems for an evening'’s entertainment.
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The cartridges

The Microdrives use endless loop
cartridges (see illustration) with a
tape width of five millimetres. The
cartridge is about the size of an
average ROM chip and contains
about 16feetoftapewhichis dragged
pastthe magnetic head in the drive at
about 30 inches per second. Our
timings indicated about 10 seconds
for the tape to run through.

Sinclairsaysthe accesstimeto load
a 48K file can be as little as 3.5
seconds. This assumes that it's right
at the beginning of the tape. Even if
it's at the end, 10 seconds is a vast
improvement over the ordinary cas-
sette,

The 100K cartridges come
unformatted. The formatting routine
takes about 30 seconds, because it
involves several tape circuits to first
write the block header and lay down
the check-sums, then go back to read
them over a couple of times, and
finally identify suspecttape areas and
‘rope them off’ from the system.

Sinclair says there should never be
less than 85K available — the actual
amount is displayed at the end of the
routine.

Once formatted each cartridge can
contain up to 60 files. Syntactically,
the easiest procedure is to catalogue
a cartridge. This only requires a
couple of keystrokesandasevento 10
second wait (see chart, page 38).

The operating environment for the
networking system and drives is
understood by the user as a series of
channels and streams. Put simply,
thechannelsandstreamsareconcep-
tual ways of moving data around the
system.

The channels consist of the screen,
ZX Printer, Microdrive files, another
ZX Spectrum (using the interface
network) and the RS232 interfacetoa
standard printer or modem. These
are the output channels. Input chan-
nels are then obviouslythe keyboard,
Microdrive file, another Spectrum
and the RS232 interface.

The ‘streams’ are the routes to
these channels: there are 16 of these
numbered 0 to 15. The first four are
linked to various channels, but the

remaining 12 can be specified in the
command syntax for greater prog-
ramming flexibility.

We will take a closer look at how
and howwellthisallworksinissue 25.

The network

The biggest surprise of the Microd-
rive release was the local area net-
work. Up to 64 Spectrums can be
connected up to 100 metres apart.
Unlike some othersimple networking
systems, this one does notrequire irs
components to be linked into a loop.
The computers on either end can't be
connected to each other.

A length of cable for netting is
supplied with each Interface 1 and
Sinclair claims all the Spectrums in
the net need not be turned on for
communication to take place. The
only limitation is that individual
Spectrums on the net may not be
turned on or off while communi-
cation is in progress.

Tousethe netyou haveto give your
computer an identification number -
if there are only two computers each
can call itself 1, without the need for
any identification commands.
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Sending and receiving data in-
volves a fairly simple series of com-
mands. A program is sent by loading
it into your own computer and
saving it to its destination.

To send a program or some data
requires a fairly high level of inter-
action among the participants. Un-
less you are within shouting distance,
some form of telepathy would appear
tobe necessarytogetthings working.
For instance, there is no way of
breaking into a game or application
on another computer to warn of an
impending transaction. Participants
should ideally be facing one another.

To send down a program requires
the sender entering:

SAVE *“n";2

The receiver has to prepare his
station by entering:
FORMAT “n";2
Loap **n”; 1.

The receiver then has to verify the
correct reception of the transaction
by another command.

There is also a broadcasting facility
soevery computer onthe netcan pick
up a transaction — this feature is
useful in the classroom network.

The crowning feature of the Inter-
face 1 is the D-plug RS232 connector
which gives the user access to
peripherals like quality dot-matrix
printers or modems. Using a printer,
forinstance, would seemto be afairly
straightforward procedure and we
can probably soon expect a deluge of
wordprocessing packages to take
advantage of the situation.

Verdict

The Microdrive doesn’trepresentany
technological quantum jump -
‘stringy floppy' products of this type
have been around for some time. Its
importance lies in Sinclair’s backing.

To be really useful, a storage
medium must be tied in to software -
ithas, in effect, to be perceived by the
industry as a likely ‘standard’ with a
substantial market available for soft-
ware products making use of it before
it will be supported.

Once the ball is rolling, however, it
becomsverydifficultto replaceitwith
something else - so the Microdrives
are likely (all being well) to follow-
through on Sinclair products for
SOMme years.

Spectrum with
Microdrive

The average Spectrum owner
wants to be able to run commercial
games and applications on the
chosen method of storage, not just
load and save his own listings. The
bugbear with third-party products of
thistypewasthatusersfoundthatthe
built-in protection, of the games
programs especially, prevented
them from listing and resaving on an
alternative storage system.

With Sinclair's backing, the soft-
ware producers are likely to market
several protected programs at a time
on a Microdrive cartridge. Perhaps
even more importantly, it should be
possible to write significantly more
flexible personal/business appli-
cations programs forthe system than
have hitherto been practical giventhe
limitations of the cassette recorder.
Item Sinclair ZLX Interface £29.95
(with drive), £49.95 by itself. ZX
Microdrive £49.95 per drive. Car-
tridges £4.95. Available Mail order, 2
drives and 1 Interface per customer
until further notice. (Order forms are
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ATTENTION!

all ZX81 (16K) and Spectrum (48K) users -
get this, the ...

Micro-Myte
60

Only

£48.00

- complete, inclusive of
& VAT, post and packaging

in the UK only.
It's the high speed computer phone link you have bzen waiting for: No fuss, no hidden
Transmits/receives at 1,000 Baud: Three times the speed of most other extras, no rental
acoustic modems (including professionals). costs
Economic to use: Communcates data direct between compatible users. Each kit comprises an
Typically 120,000 bits per two minutes of telephone time. (Cheaper than afirst acoustic modem, ZX81 and
class letter.) Also twelve times faster than a telex. Spectrum software on
g ] . cassette, connection cable
Simple to operate: Connects directly to your cassette input/output sockets. and operating instructions,
Use your home computer like an on line terminal. Link up with your friends by together with a twelve month
telephone or cable. guarantee
The Micro-Myte 80, in its sturdy moulded plastic housing, complements your
home computer equipment.
YOU CAN PRE-RECORD PROGRAM OR SCREEN
CONTENTS ON TAPE. YOU CAN TRANSMIT STOP PRESS!
OFF TAPE OVER THE PHONE AND YOU CAN Bt e
Micro-Myte 60 will
RECEIVE ON TAPE. operate with all makes
__________________________ of home computer
8, : _ software
| am a ZX81/Spectrum user (SPEcify ... Bhanon o Micro-Myte available soon
Please sendme ................ Micro-Myte 60 modem(s) at £48.00 | Communications Ltd
each. | enclose chque-’gostai order, payable to I"Pala Hollse
Micro-Myte Communications Lid. : 57 Prince St. YOU CAN NOW
Lo by i e i A {1 [0 ) - e L : Bristol 1 TRANSMIT AND
I RECEIVE
Telephone (0272) 299373
kst J OFF TAPE!

i Callers welcaome
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being sent to those who bought
Spectrums first as supply permits.)
caT 1
Lists all the files in a cartridge in a
given drive (1,2,3 and so on).
caT#z:1
Sends the catalogue in drive 1 (or
2,3 etc) to stream z.
CLOSE# STREAM
Unlinks any channel from the
specified stream.
ERASE “m”;1; “name”
Erases the file with the specified
name from the cartridge in drive 1.
FORMAT “m":1:“name”
Prepares a blank cartridge and
gives it a name.
FORMAT “n";x
Sets the network station to number
%
FORMAT “1":x
Sets the baud rate for the interface
{(x can be 50,110,300,600,1200,
2400,4800,9600,19200).
LoAD **m";1;"name"”
Loads up a namedfile from Microd-
rive 1.
save **M”;1;:"name”
Saves file to Microdrive 1.
Thecommandstocontrolthe Microd-

rives and the networking system are
tied to the Basic keywords. As can be
seen from the sub-set of the com-
mands above, this aspect compli-
catesthesyntax necessarytodoquite
simple operations. For instance, it
takes 11 to 21 keystrokes to accom-
plish the oft-needed loading of a file
— most of the syntax also requires
continual shift changes.

When Sinclair’ Spectrum was laun-
ched in April 1982, there was much
hoopla about the ‘soon-to-be-
available' cheap disk drive for the
machines.

As it turns out, the Microdrive was
neither available soon nor a real disk
drive. ltwas launched last month and
turned out to be a flopy tape with
limited serial access—notthe random
access disk pack everyone had put
their sights on. But it's robably not
Sinclair's fault - after producing the
ZX81andthe Spectrum, many people
expected the impossible; random
access drives for under £100.

Another expectation was that the
operating system in the Spectrum
was already setup to supportthe carT,
CLOSE, DELETE, ERASE, FORMAT, MOVE

The underside of the Microdrive
showing cartridge port

and oren commands on the Micro-
drives. Again the original impression
was wrong — the Microdrive interface
module that you have to buy to run
the drives actually contains the oper-
ating system.

Sinclair Research itself had always
been slightly more modest (read
realistic) in its claims about the
Microdrives, largely because the
drives had been undergoing slight
design changes all the way along.

Sinclair claimed that: ‘Each Micro-
driveis capable of holding up to 100K
using a single interchangeable
microflopy ... All the Basic com-
mands required for the Microdrives
are included in the Spectrum.’

The big question was: What did
they mean by microfloppy? The
answer was oft-speculated, many
people reaching the correct conclu-
sions about the impossibility of a
‘real’ disk drive and surmising that it
would have to be a floppy tape or
stringy floppy instead.
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TAPELOADER

OFF
SAVE LOAD

w\

For 2X87 & SPECTRUM
Trouble.free loadin

from unspoiled tapes -
Switch frfm SAVE to LOAD

without removing plugs
Passive filter on %l’f

.Send SAE for leaflet -
State ZX87 or SPECTRUM -

ELINCA PRODUCTS LTD.(P)
Lyon Works, Capel Street,

£14.99

ef field 6. (tel 0742 339774)

Inc. VAT - Post FREE/

SPECTRUM OWNERS
BYTEWELL presents
SOFTWARE SUPERDEAL

10% off all software — all the lastest programs in stock
from the leading sdftware houses including:— Artic,
Hewson, New Generation, Microgen, Quicksilva, Titan,
Imagine, PSS, M. C. Lothlorien, Severn, Quest, Work-
force, A&F, Elfin, Elephant, Peaksoft, Impact, A. J.
Rushton, Abbe, C. Tech, Hewson Consultants, Virgin,
Gilsoft, Ultimate, Spectrum Games, Richard Shepherd,
Romik, Anirog, Bytewell Software, Softeck, Livewire,
Sumlock, Mr. Micro, Interceptor, Terminal, Microdeal.
Send 50p (Deductible from first order) for full catalogue of
software for your Spectrum, Dragon, CBM 64, Vic 20,
ZX81, BBC, Orie.

DISCOUNTS:— Order 1 program — deduct 10%. 2
programs — deduct 15%. 3 programs — deduct 20%

VERY SPECIAL UNITS NOW AVAILABLE
FOR YOUR SPECTRUM
SPECTRUM SOUND BOOSTER

Now make your Spectrum arcade games really come to
life. Superb crysta[pclear sounds. Full volume control. No
batteries required. ON/OFF Power switch with L.K.L.
eliminates the "Pull the plug” syndrome therefore saving
wear on your power socket.

ONLY £8.95 (inc. P.P.)

Order now while stocks last for this very popular unit.
ALSO IN STOCK NOW THE PERFECT
LOADING TAPE DECK FOR YOUR SPECTRUM
The KOYO M-8150 measures only 6" x 4" x 114"
What a little beauty. Comes complete with Power Pack for
only £21.95 (inc. P.P.)

Cheques/POs to.

BYTEWELL 203 Court Road, Barry,
S. Glamorgan CF6 TEW.
Telephone (0446) 742491

@ Compatible with Spectrum, ZX81, Jupiter Ace
@ 2 Independent Fire Buttons

@ 8 Directional Microswitched action

@ Plugs into edge connector

@ Interface complete with edge connector

@ Atari joystick compatible

@ Joystick with Interface £29.90

B ESS i i soil i b ensnss s aia i SAES S A A ay iy B BERRB A amm =t R ARy

Please send me:
+reeemnjoystick, interface, and tape @ £29.90....

At last! A joystick that works!

Cambridge Computing bring you the first intelligent joystick.

Works on all existing software - regardless of which keys the program
uses. No need for specially written software. Features include:

spectrum] ZXx810] Jupiter Ace[]

.......... interface and tape @ £24.00...........ccoeeee |E
Spectrum] 2X810] Jupiter Ace[]
ernjoysticks @ £7.00......ccouiernnieia s £
spectrum] Zx810] Jupiter Ace[]

Total including VAT .......... |E

{{ CAMBRIDGE COMPUTING
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Enquiries from dealers
are welcome, ring
Anita Kirkland on

0223-322905

Please make cheques
and P.0.s payable to:
Cambridge Computing, PCF
1 Benson Street,

Cambridge CB4 3Q4J.




PC Files

MICRODRIVE

The cartridge consists of an endless
loop of magnetic tape — over 50 files
can be stored

The real surprise is not in the drive
itself but in the expansion module
developed to interface the drive with
the Spectrum. The £30 expansion
module also gives you motor drive
control over cassette-tape storage, a
plug-in for local area networking and
an RS232 interface.

The communications facility lets
you network as many as 64 other
Spectrums at baud rates as high as
9600 and as low as 50.

The inside word from a prototype
Microdrive user is that the RS5232
interface had some development
problems, but if it proves to be
reliable in the long-term it will be a
great complement to the Microdrive.
Imagine a small business using the
Spectrum with a wordprocessor or
spreadsheet in ROM (using the car-
tridge software. Sinclair plans to
release for the Spectrum) combined
with two Microdrives for storage, a
network connecting perhaps other
desksin asmall office, and dot-matrix
or even daisywheel printers running
through the RS232.

Sinclair has also said it soon plans
to release software on Microdrives, in
addition to the existing base of
cassette software and the planned
release of ROM software. Cassettes
will likely remain the cheapest stor-
age alternative for the Spectrum, but
smaller programs can reside in the
plug-in cartridges and big programs
can take advantage of the Microd-
rive's 100K.

Documentation

One of the first things that became
apparent in actually using the Micro-
drives was that the manual is rather
inadequate, to say the least,

It takes just 57 pages to cover all of
the different features offered by both
the Microdrive system and its net-
working facilities.

Some of the chapters are frankly
breathtaking in their.lack of detail.

One of the most crucial concepts
with which you must get to grips,
having added the Interface 1, is
streamsandchannels. Thisis granted
a meagre two pages, althogh the
concepts appear constantly through
the rest of the manual.

The channels are the places in the
systemtoandfrom whichyouandthe

The Microdrive itself- the
networking news means 6,400
metres of spectrum datal

23



UPGRADE KIT

A high guality kit at a new LOW,
% LOW PRICE, which simply plugs
%, into existing sockets within your
Spectrum. No soldering is
required and step by step
instructions are supplied.

PROBABLY THE BEST KIT
AVAILABLE AT DEFINITELY THE
LOWEST PRICE.

Should you require any maore
information on the kit {or any other
iterns). Please phone or write 1o us af
the address below,

From Fox the new
FDS for the
SPECTRUM, ZX81,
JUPITER ACE, and
the ORIC as
illustrated.

This elegant desk top system,
designed for the professional user
In its slimline case, the superior
keyboard contains all the graphic
characters for the above
computers, With the additional
function keys and SPACE-BAR,
speedy and accurate data entry is
made simple. The Fuller FDS is
easy to install, based on the very
popular FDM4Z system, il requires

no soldering or technical
knowledge. For the wser who is
reluctant o install his computer
circuit board inside the FDS a
buffer is available (at extra cost)
which simply plugs onto the
expansion port and connects
directly to the keyboard.,

£39.95 incl.

QUICK , SMART AND EFFICIENT

PRODUCTS FOR THE SPECTRUM, VIC-20, ZX81
: 2 .

FOX SPECTRUM 48K

(ISSUE 2 MACHINES ONLY)

ECHO Amplifier and
Tape Switching Interface

‘ECHO" enables the ZX-
Spectrum sound output o be
brought into the audible range.
The amphfier has separate Tone
and Volume controls, for the
harsh or mellow sounds, and DIN
compatibility, allowing a greater
range of tape recorders 10 be used
for saving and loading programs.

The tape switching interface
allows the user to plug “Ear” *Mic’
and ‘Power" leads to hc plugged
directly into the Echo and left
there. No more frustrating lead
swapping. Saving to, and loading
from tape is made easier by
merely switching to ‘LOAD" or
‘SAVE’

A further switch position of
‘CVE’ enables an audio cue to
precede the program on tape, a
decided advantage when

searching through a multi-
program iape.

The Echo is attractively cased
to compliment the Spectrum and
does not inhibit the use of the
COMPULET FEAT USEr Port

HARDWARE 7ZX81
PANDA

The famous Panda Expandable Ram Pack.
Massive 16K add-on memory which can easily be
expanded to 32K with an optional plug-in module.
Supplied in no-wobble design, rugged, injection
moulded case, contoured to fit the ZXB1 snuggly.
Comparable with other add-ons (prinier etc.) LED
onfoff indicator. No additional power needed just
plug in and go. British designed and made from top
quality components throughout, guaranteed 12

months. 16'{ A £19.95
32K ONLY £34.00

ALSO AVAILABLE FOR THE:
ZX8l

FD42 KEYBOARD similar to FIX5
but without space bar.

ZXR1 BUTTON SET KEYBOARD

£29.95 incl.
£ 9.95 incl.

SPECTRUM

The QUICKSHOT JOYSTICK

(INTERFACED) £19.50 incl.
The ECHO TAPE LOAD/SAVE SWITCHING

DEVICE with AMPLIFIER £19.99 incl.
FD42 KEYBOARD similar to FDS

but without spece bar. £29.95 incl.

Please send me:-

| SPECTRUM UPGRADE ol

| VIXEN CARTRIDGE gl

' ZX-PANDA 16K /32K RAM PACK 0

Fox | 'FDS KEYBOARD 0,

pieet T e e e I
ELECTRONICS [ '
................ o R S |

141 ABBEY ROAD, BASINGSTOKE, HANTS. TEL: 0256 206?1 24HR CREDIT CARD SJ\I_LFS]HTR;ZLl-’A\’rC:PllU TUI- it :

CALLERS WELCOME
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Dolores Fairman

PC Files

MICRODRIVE

computer send data - off to the
screen, printer, Microdrive, RS232 or
other Spectrum, or from the
keyboard, Microdrive, RS232 with a
modem, or other Spectrum on the
net.

The streams are the routes along
which data flows to and from the
channels. The first four stream are
linked to various components — the
upper orlower parts of the screen, the
keyboard or the ZX printer. This
leaves streams four to 15 free to the
user for sending data to Microdrive
files or other computers on the net.

When using the networking facili-
tiesyou havetodifferentiate between
data and programs. While sending a
program across the net is a fairly
straightforward task, sending data
involves a little more fiddling about.

Because the net uses a 255 byte
buffer system, there must be a close
stream statement at the end of the
data to tell the buffer to send off the
lastblock, eventhough (254 times out
of 255) it hasn't been filled.

The same concepts are involved in
manipulating data files with the
Microdrives. You have to ‘open’ a
stream and nominate the file name.
The cartridge concerned is then
searched and, depending on whether
the file named exists already, is
opened for reading (if it is) or is
created (if it isn't).

All well and good: these features
present no unsurmountable prob-
lems. But the chapter entitled ‘Data
and thé Network’, for instance, is just
one and a half pages long!

There is only one short demonstra-
tion program and the terseness of the
explaination reveals, perhaps, a mind
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MICRODRIVE

s0 used to dealing in bits and bytes
that it's forgotten the average user
can't save with the same efficiency
as the Microdrive itself.

Or can it? Much as I'd like to be
overwhelmingly effusive in welcom-
ing what appears to be a revo-
lutionary product, | have to say that
I'm a bit dubious about reliability.

Obviously at this stage it pays to
give Sinclair the benefit of the doubt.
Until large numbers of drives are out
in the hands of the public its difficult
to tell how often such and such a
feature is going to break down and
under what circumstances.

But | did experience a dis-
appointing number of faults. One of
the Microdrives | was using seemed
to develop a formatting fault.

Formatting always takes a fairly
long time, because the system has to
go right through each cartridge
several times to write checksums,
read them back and identify blocks.
One of the drives | used set off the
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formatting routine and didn’t come
back - it just kept going for several
minutes. Here lies a problem: to stop
the berserk Microdrive required pull-
ing the plug - an action specifically
prohibited by the manual.

On other occasions the same drive
would achieve the format operation
afteracouple of minutes, withacount
of the available space in kilobytes.
Unfortunately it returned a pathetic
figure of 6K and then 4K of available
space. The manual says you should
never have less than 85K free after a
format.

Butthe same cartridge onthe same
interface in a different drive came
back with 97K free.

Interfacing

Another problem was encountered
when trying to configure an R5232
printer to the interface. Put quite
simply, it didn't work (yes, | followed
the instructions in the manual). I'm
sure it can work, because | saw it

The interface 1, which fits neatly on
the underside of your Spectrum

doing so atthe Sinclair launch, butthe
point is that users are going to have
problems when trying to do it ther@-
selves. After all, if Sinclair sells
Microdrives and interfaces in kilo-
volumes the company is hardly
equipped to deal with the flood of
user-enquiries which seem bound to
follow.

This is all a bit of a shame, because
most of the problems seem to relate
back to the shortcomings of the
manual. One might almost imagine
that the documentation offered is
part of a conspiracy to sell an
additional ‘Getting to grips with the
Microdrive’ - type book at some later
stage.

All | can say is that somebody is
going to have to write one. And
there'll be a market ready and waiting




Kemp Limited

“On a large computer system a file of this nature
would cost between £150 ~ £700.”

The above quote from one of the UK's major software
wholesalers on one of our programs confirms our belief that we
offerthe bestbusiness software on the Spectrum. Our software
has been professionally designed and tested over a
considerable period of time and is now available NATION-
WIDE. No other Spectrum software offers the same range of
facilities and none has received such high praise.

: Sales Ledger Up to 1250 entries per month
THE LATEST GAME IN A GREAT RANGE OF ; Purchase Ledger =~ " L
SPECTRUM AND ORIC Sowggg IEEE%DIIENE Stock Ledger Seaa i iy T .
REVERSI - LEAPFROG - BO : L s : '
GHOST - CATERPILLAR - 3-D PAINTER Stock Control Unlimited entries. 2 sec. access.

(UK. Rec, Price £5.95 each))

Only £14.95 each (48K Spectrum only).

Available at Selfridges and at all good computer
shops.

Available from W. H. Smith, Py Y i
Boots, John Menziesand | ; A Available shortly on Micronet 800.

other leading computer stores
Nationwide wholesale distribution by

%Cﬂs MImaSystems’ : Microdealer UK and P.C.S. Distribution.

RADE ENQ! Kemp Limited,
43 Muswell Hill, London N10 3PN.
Dealer Hotline 01-444 5499.

And say goodbye to one finger data entry.

If you thought typing was for the secretary, you must be kicking yourself now the micro is here,
But don't despair — KeyMaster can help you become a keyboard expert, and save you hours of
laborious typing. After just one easy-fo-follow lesson with the KeyMaster package running on your
micro, you'll be amazed at the improvement.
KeyMaster guides you step by step through the skills of truly professional typing. Without
%% laborious, repetitive exercises. So you learn at your own speed in your own time.
% KeyMaster ig available to run on a wide range of micros from the ZX81 to the IBM
% PC. It costs just £0.95 (for a cassette) or £24.95 (for a floppy disk version) and
" can only be ordered direct from Computaline.
Just send us the coupon with your cheque or postal order made payable to
%, Computaline Ltd, and we'll send you your copy of KeyMaster by retirn. So you
W, won't have to wait around any longer to achisve real keyboard mastery.

l DMPUTHLINE

14-16 Oxford Circus Ave. 331 Oxford St. London W1R 2HA. Tel: 434 4017

. Please send me copies of KeyMaster
I 1 enclose a cheque/Postal Order for &
Micro - Disk[ ] Cassette[ ] I
Name t
|
“From Dicosoft i Tel - !
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PERIPHERALS

The Spectrum must have more peri-
pherals designed especially for it
than any other computer — micro,
mini or mainframe — on the market.
You can upgrade your machine’s
memory. You can add sound and
speech to it. You can design graphics
more easily, printin colour or change
your keyboard.

If you want to enhance your Spec-
trum, don‘tworry. Youronly problem
will be making a choice — and it will
no break your pocket. Peripherals for
the Spectrum are very reasonably
priced.

UPGRADES

N A T

Perhaps the next most exciting
peripheral for the Spectrum is Mic-
ronet's modem. With this, you can
hook your machine into the Prestel-
based information network. Soft-
ware will be in ROM, and gives you a
40-column screen with full Prestel
graphics. The modem will cost about
£62,

Thespecial adaptorconnectstothe
expansion interface on the underside
of the Spectrum, so you will not need
acoustic couplers. The adaptor will
also allow you to print the Prestel
frames, save them or compose them
off-line.

The only real alternative to the
microdrive is Basicare's Organic Mic-
ro. This is astack of upgrade modules
connected with male and female
connector pins. The modules can
perform separate or integrated func-
tions to produce a wide range of
facilities.

An Organic Micro will give you up
to four programs, immediately ac-
cessible in one 64K RAM. Up to four
64K RAMs can be installed, giving
you 256K of memory. This is ideal for
business use.

There are also sophisticated sound
generators and a Centronics printer
interface. Basicare suggests that a
beginner's system could consist of a
Persona (direct computer interface)
and a 16K RAM. Modules can be
added as needed.

Prices are as follows: Persona
£45.00, Minimap £34.45, RAM 08 (2K)
£22.95, RAM 16 £25.25, RAM 64
£74.70, DROM (2K) £37.90, Toolkit
£20.65, Pericon-a (gives 24 lines of
input/output) £26.40, Pericon-b (24
lines of heavy-duty output) £32.15,
Pericon-c (80-column printer with
Centronics-type interface) £40.20.

You can contact Basicare Micro-
system at 12 Rickett Street, London
SWe6 5EL. Tel: 01-385 2135.

Other memory upgrades for the
Spectrum are less ambitious, giving
you up to 48K additional RAM as a
general rule. You should check to see
is they are self-contained or come as
part of a kit. You should also check if
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The Sinclair Microdrive: 100K of memory at 16K per second, they say.

The Organic Micro modules. Stack ‘em high as you like.

they operate with issue 1 or 2
Spectrums.

Ifin doubtwhether your machine is
issue1or2, simplylookatthe metallic
contact strips at the back of your
machine. In issue 1, the space separ-
ating the strips and the strips them-
selves are the same width. In issue 2,
the space is only half the width of the
strips.

Pricesfluctuateenormously here. It
is worthwhile shopping around for
the best value.

Fix Electronics offers the £21.00
Upgrade Kit for issue 2 machines.
Simple insertion of 12 chips will
upgrade from 16K to 48K. More
details are available from Fox Electro-
nics, 141 Abbey Road, Basingstoke,
Hants RG21 9ED. Tel: (0256) 20671.

The Spectrum Budget Pack comes

from JRS Software. It consists of 32K
RAM in kit form, priced at £44.95 for
issue 1 and £34.95 for issue 2
machines. You cantelephone JRS an
(0903) 65691.

Computer Add-Ons supplies a
number of memory expansions from
various manufacturers. All are fully
guaranteed and need no soldering.
ME48 series A costs £34.50 and ME48
series B £24.50. The external ME16-
48K is suitable for both and costs
£39.95. It has a "piggy-back’ connec-
tor so you can add other peripherals.

You can contact Computer Add-
Ons at 7-9 Thane Villas, London N7.

Kayde Electronic Systems offers
the Plug-in RAM Pack for £44.95 plus
f£2 postage and packing. This plugs
into the back of the Spectrum. The
telephone number is (0493) 55253.

Chris Bell
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Lots and lots
of add-ons

Economic versatility is the name of add-on games, according to the Sinclair Empire which markets an
amazing array of products available for addition to their systems.

Dk’tronics promises that fitting its
32K extra RAM (above right) to your
Spectrum needs only ‘a screwdriver
and just two minutes of your time’.
Memory Expansion Mk1 is priced at
£35.00, and Mk Il at £30.00. You will
have to add £1.25 for postage and
packing. - :

Dk'tronics can be contacted at Unit
2, Shire Hill Industrial Estate, Saffron
Walden, Essex CB11 3AQ. Tel: ((799)
26350.

Cheetah’s RAM Pack (see right) will

-increase your Spectrum’s memory
from 16K to 48K simply by plugging
into the user port at the rear of the
machine. Thereis noneedtoopenthe
computer. An injection-moulded
case eliminates the "wobble’ prob-
lem. And the gold-plated edge con-
nector has been treated to prolong
life.

The price of £39.95 includes VAT
and postage. Cheetah Marketing is at
359 The Strand, London WC2R 0HS.
Tel: 01-240 7939.

JOYSTICKS

o A S AR

The reason most people buy extra
memory fortheirmachinesistoenjoy
the many games designed for the
Spectrum. So hand in glove with
memory add-ons are joystick con-
trols.

The trouble with the Spectrum is
that it was not designed for joysticks.
Butwherethere's awill there's away.

Sinclair Research promises an in-
terface for games cartridges and a
joystick controller. In the meantime,
the Kempston joystick (see right)
interface leads the market.

The Kempston Competition-Pro
joystick has a self-centering stick,
strong nylon and steel construction
and comes complete with boxed
interface. The . handle can be
swivelled in eight directions and
includes two large fire buttons.

The joystick with interface costs
£25, and Vic 20/Atari joysticks £16.50,
The interface by itself costs £15.00.
Kempston (Micro) Electronics can be
contacted at Dept 180a Bedford Road,
Kempston, Bedford MK42 8BL. Tel:
(0234) 852997.

The Spectrum has more add-ons
than any other micro you can
name. Here Deirdre Boyd gives a
run down on just what you can
screw, glue, belt, bolt and other-
wise just add on,

il G

If you do not want to dig into your
games programs, then the Pickard
joystick may be the answer foryou. It
can concert any key-controlled prog-
ram, whether joystick routines have
been written into it or not.

The Pickard is a small box measur-
ing 4.5" x 3" x 1,5". There are four
rows of 10 miniature jack sockets,
each corresponding to a key on the
Spectrum keyboard. Above these are
fivecables, witha miniaturejack plug.
These are labelled up, down, left,
right and fire. You plug in the cables
like a switchboard operator to the
relevant socket.

The Pickard is priced at £18.95 plus
£1.00 postage and packing. It is
manufactured by Success Services,
tel: (0922) 40403.

AGF offers the Interface Module Il
and a Programmable Interface. The
former plugs into the rear connector
of the Spectrum and allows you to
connect any standard Atari-type
digital joysticks. It does need com-
patible games, but you can also use it
in your own programs. Eight direc-

tions and fire are all read by Basic.

The Interface Module |l costs
£20.95 and joysticks cost £7.54 inclu-
sive.

The Programmable Interface is a
more recent offering. It offers you
joystick compatibility with all games
software through a hardware pro-
gramming design. The price is£32.95
plus £1.00 postage and packing. AGF
Hardware is located at 26 Van Gogh
Place, Bognor Regis, West Sussex
PO229BY. Tel: (0243) 823337.

Micro Power is advertising its
Multi-purpose Sound Generator and
Joystick-port Board. This gives you
three-channel sound effects with
amplification, two ports for potentio-
meter joysticks and one for switch-
type joysticks. It, too, plugs into the
back of your Spectrum. The price if
£22.50 plus VAT.

The company also has potentio-
meter-type joysticks in a kit form for
£5.35 plus VAT, or built for £6.75 plus
VAT,

Write to Micro Power, Dept SUSB,
8/Ba Regent Street, Chapel Allerton,
Leeds LS7 4PE. Tel: (0532) 683186 or
696343.




ABOUT OUR PROGRAMMABLE
INTERFACE

Surpassing the outstanding specification r:rt‘
our Interface Module IT which still offers
the best software support at its price, a
Joystick Interface that is compatible with®
ALL SOFTWARE through its unique hard-
ware programmable design.

The Interface plugs on to the rear connector
of your ZX81 or ZX Spectrum,

Quick clip-on connections, which are con-
figured from a reference card supplied, allow
vou to define which of the forty keys are
simulated by which action of the Joystick.
A pack of ten Quick Reference Programming
Cards makes setting for your favourite games
even easier, These can be filled in to show at
a glance the configuration reguired and
stored in the cassette case of the particular
game. When you change to a game using
different keys the module is re-programmed
in a few seconds.

As with our Interface Module II the Pro-
grammable Interface accepts all standard
switch Joysticks that are Atari-compatible.
Two sockets are available which are con-
nected together for two player games which
use the same keys for both players.

The Interface resides in the keyboard
address space and does not affect its opera-
tion or interfere with any other add-ons. A
rear extension edge connector will accom-
modate expansion of your system.

The unique AGF key simulation principle
makes it extremely easy to incorporate
Joystick action in your own programs. All
eight directions and fire are read by simple
With every order comes a free demonstration
program called ‘Video Graffiti’ plus a full
set of instructions.

KEY FEATURES

*

*

*

Programmable design gives TOTAL soft-
ware support.

Accepts Atari, Competition Pro, Wico,
Starfighter, Quick Shot, Le Stick etc.

Rear extension connector for all other
ons.

Free demo program and instructions.

JOYSTICK
INTERFACE

EII‘IE|EII‘ Z

Spectrum
81

PACKAGE CONTENTS SUPPLIED

Programmable Interface Module as illus-
trated, complete with clip-on program-
ming leads.

Self adhesive programming chart detailing
how to define which key is simulated by
UP, DOWN, LEFT, RIGHT, and FIRE.
Thus can be fixed on to the case of your
computer or if preferred the protective
backing can be left on. The chart is made
of a very durable reverse printed plastic
and is extremely easy to read.

One pack of ten Quick Reference Pro-
gramming Cards for -at-a-glance setting
to your games requirements. The card
allows vou to mark the configuration in
an easy to read fashion with space to
record the software title and company
name,

Video Graffiti demonstration program
which is written totally in BASIC to illus-
trate how all eight directions and fire
can be read. This is also a useful high
resolution drawing program.

12 months guarantee and full written
instructions.

JOYST |CKS

ATARI
CONTROLLERS
FOR USE WITH OUR INTERFACE
Module or VIC 20, Commodore 64,
Atari VCS, Atari 400, Atari 800
If you reguire extra Joysticks for our
original interface module mark order
‘OLD" Joysticks

ONLY £7.54 inc VAT + P&P

FROM: MR/MRS/MISS

ADDRESS

SEND C.W.0. (NO STAMP NEEDED) TO: A.G.F. HARDWARE, DEPT.PF

FREEPOST, BOGNOR REGIS, WEST SUSSEX, PO22 9BR

ary ITEM ITEM PRICE TOTAL
PROGRAMMABLE INTERFACE 33.96
JOYSTICKI(S) 7.54
PACK(S) QUICK REFERENCE CARDS 1.00
ONE VIDEO GRAFFITI FREE .
zxg1 O ZX SPECTRUM [0  Please tick FINAL TOTAL

DEALER ENQUIRIES WELCOME EXPORT PRICES ON APPLICATION
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Finally, there is the Fuller Box. This
gives notonly a joystick controller but
also a sound chip, a bleep amplifier
and a more reliable cassette inter-
face. Itwill accept joysticks from Atari
and Commodore. ltcosts £29.,95 plus
80p postage and packing. More de-
tails can be gleaned from Fuller Micro
Systems, Sweeting Street, Liverpool.
Tel: (051) 236 6109.

SOUND

A,

The Namal Supertalker is perhaps
the best known of the speech units.
Designed around the Votrax SCO1A
phoneme speech synthesiser chip,
words are pronounced by supplying
a sequence of codes for the compo-
nent sounds. Words can be spelt in
sounds. Call, for example, is repre-
sented by the phonemes K-AW-L, A
23-page instruction booklet explains
the phonetic principles.

The Namal has about 550 wards in
adictionary ROM, and can download
20010250 wordsina2KinternalRAM.
Itstores messages by sequencing the
dictionary numbers,

You can buy this handy item for
---£69.95 plus VAT from Namal Associ-
ates, tel: (0223) 355404.

Sweet Talker is another speech
synthesis module. It is based on the
Allophone individual speech sound,
so its vocabulary is unlimited.

Sweet Talker is built into a robust
case which plugs into the user port of
yourSpectrum. Itis powered from the
existing supply and has a built-in
speaker set at optimum. It works on
both 16K and 48K machines.

With every module comes a demo
tape, explaining how you use it, and
an easy reference chart. The set is
guaranteed and fully compatible with
other accessories. ‘No more lonely
nights’ Cheetah promises.

Sweet Talkercosts £34.95inclusive
of VAT and postage and packing.

The DCP Speech Packconcentrates
on ease of use rather than versatility.
Every word is coded with a number.
You just enter the appropriate num-
ber after the command OUT. The
words will be generated where you
want them when the program is run.

Each word is resident in ROM, so
you are limited to the list supplied.
But you can expand this with three
additional chips, which cost £14.95
each.

The DCP Speech Packis covered by
a 12-month warranty on parts and

labour. It costs £49.95 from DCP
Microdevelopments, Tel: (0603)
712482,

The Trichord is a plug-in music and
sounds peripheral from Petron Elec-
tronics. It promises you 6,134 three-
note chords on the 48K Spectrum. It
has a range of more than eight
octaves with ‘infinitely wvariable
tempo’.

Sound effects include cannon fire,
gunshots, explosions, missiles, so-
nar, helicopter and airplane engines,
steam engines with optional whistle,
train horns, bongs, blips, com-
pressor, hammer and a selection of
UFOs. :

The Trichord plugs into your mic-
ro's edge connector, and is compati-
ble with other Sinclair add-ons. A
demonstration audio cassette costs
£1.25. Manuals can be purchased
separately for £1.25, refundable on
purchase of a Trichord. The Trichord
itself costs £26.95 inclusive.

For more details, contact Petron
Electronics, 1 Courtlands Road, New-
ton Abbot, South Devaon TQ12 1JA.
Tel: (0626) 62836.

The TS 2000 SS| speech syn-
thesiser comes from Computer Add-
Ons. It plugs into the back of your
micro and needs no power pack,
leads or batteries. It produces speech
effectsand comeswith adictionary of
sounds. It can be connected to your
external hi-fi.

The TS 2000 S5SI comes at the
reasonable price of £39.00 plus 40p
postage and packing.

The aptly named Chatterbox com-
es from William Stuart Systems. it is
based on phonetic synthesis and has
an unlimited vocabulary. The speak-
erfamplifier is self-contained. Ring
01-221 1131.

Prolific Fox Electronics’ offering in
this area is the Echo. It amplifies
existing sound from the BEEP com-
mand, and has separate tone and
volume controls for harsh or mellow
sounds.

The Echo also has DIN compat-
ibility, so you can use a greater range
of tape recorders for saving and
loading programs. There is no need
to swap leads, as the tape-switching
interface allows you to plug the ear,
mic and power leads straight into the
Echo. And you can precede each
program with an audio cue, a decided
advantage when searching through a
multi-program tape. The price is

£19.00 including VAT.

Fox Electronics also offers a prog-
rammablesound generatorat£29.00.
And atthe lowestend oftherangeisa
Sound Box, complete with leads,
volume control and speaker. This
plugs into the MIC socket and costs
£7.50.

Basildon-based Timedata offers
the ZXM Sound Box (see above). It
has a range of simple sound effects
and a built-in amplifier and louds-
peaker. It includes a nine-pin
input/output socket, so can be used
with Atari or Commodore joysticks.
The cost is £29.95 from Timedata.
Telephone the company on (0268)
418121.

Bi-Pak Semiconductors has pro-
duced the ZON X input-output map-
ped sound generator (see right). Itis a
self-contained unit which plugs into
the back of your Spectrum. The unit
uses the three-channel-plus-noise
soundchip. Its effects can be added to
your own programs with a few lines
of Basic or machine code. The price is
£32.75.

Bi-Pak Semiconductors can be con-
tacted at PO Box 00, 63a High Street,
Ware, Herts SG12 9AD. Tel: (0920)
3182.

GRAPHICS
| T TR
Graphics data is usually input to the
Spectrum through the keyboard. You
can simplify this task with widely




PRINTERS

OLIVETTI PRAXIS 35 £410

Word Processing with Spectrum & ZX81
Supplied complete with interface and
software, keyboard input, daisywheel
print quality

TANDY 4 COLOUR £194

For Spectrum & ZX81 supplied complefe
with driving software & inferface
Without printer £35

TELETYPE INTERFACE £15

For Spectrum & ZXB1 please specify
memory size and computer

Prices include all cables, YAT, pestage and instructions for
use. Driving software is included.

Additional Software
Screen copy (for Tandy colour] £7.00
Typing tutor (for Praxis) £15.00

SOFTEST 10 Richmond Lane, Romsey,

Hants SOS5 BLA

Speed up the action with

PICKARD
JOYSTICK
CONTROLLER

The LYNXcomputer48Kand96K......... POA

SPECIUMGI.. i ... ... £99.95

£129.95
ZX81and 16K RAM + Game.............. £45.00
DX Tronicskeyboardsfrom............... £36.00
T6KRAM ..o i A LSRR 0 ... £19.00

Full range of books/programmes.

After sales service.
Cheques, PO’s to Dept. PCF

SUCCESS SERVICES

154 HIGH STREET, BLOXWICH, WALSALL
Telephone: 0922 402403

ETI magazine,
ZX81 £24.95 y 41
SPECTRUM £26.95 inc.

Manual &Software cassette inc.
Compatible with other Sinclair
Add-ons,

AUDIO DEMO. CASSETTE £1.25

PETRON ELECTRONICS
COURTLANDS ROAD, NEWTON ABBOT, DEVON.

/~ SOUNDS AND MUSIC
[ mMPROVE YOURSCORES!
ZX 81 AND SPECTRUM 14SUPERBGRMIESNOWWORKCK
WITH YOUR KEMPSTON JOYSTI
THE PETRON TRICHORD : Sp]
% COMPREHENSIVE MUSIC PROGRAM MR T Penetrator
:6,134 x 3 NOTE CHORDS (48K spl{acTRUM) J o bt  Horace Goes Skiing
ORDINARY MUSIC NOTATION USED (A to G) . E Hralkd Invaders
* RANGE OF MORE THAN 8 OCTAVES k%ﬂ[@rﬁ Gulpman
*KEY SIGNATURE APPLIED THROUGHOUT |y et Arcadia
*FULL EDIT FACILITIES PROVIDED .8 Molar Maul
% PRINT OUT MUSIC ON A ZX PRINTER 3D Tanx
% NO PROGRAMMING SKILLS REQUIRED Frenzy
% PRE-PROGRAMMED PROM HAS WIDE RANGE OF Escape
SOUND EFFECTS ACCESSED WITH ONLY 2 Hungry Horace
BASIC INSTRUCTIONS Pamter =
* DEVELOP AND USE YOUR OWN SOUND EFFECTS Spawn of Evil
Featured in April /May 1983 Flight Simulator

Available from your nearest computer dealer
or direct from

PFrrOGRAM FACTORY

39 Railway Rd, Darwen Tel (0254) 776617

\ Tel. (0626) 62836 _/

Trade distribution by:

PLS oistrieuTion
Unit 6, Scotshaw Brook, Branch Road,
Lower Darwen, Darwen BE3 OPR
Tel, (0254)691211
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differing accessories, ranging from
joysticks, light pens and tracrs to
graph sheets and plot windows.

The digital plotter or tracer is
probably the easiest way to transfer
data from paperto the videon screen,
Just move the tracer around the
drawing you want to copy — an
analog-to-digital converter will do
the rest for you.

RD Laboratories’ digital tracer
hooks up to the Spectrum through an
--interface plugged into the edge con-
nector expansion port. It must be
hooked up after all your other
peripherals as it has only a 23-way
edge connector and would otherwise
plug up your interface.

The tracer is input/output mapped
on the 48K Spectrum. It can be
memory mapped on the 16K mach-
ine with adaptor, and costs £55.

Contact RD Laboratories, 5 Ken-
nedy Road, Dane End, Ware, Herts
S5G12 0LU. Tel: {06333) 74333.

Light pens are also growing in
popularity. You can produce high-
resolution drawings on your monitor
simply by moving the light pen
around the TV/monitor. The hard-
ware/software picksupits positionon
the screen. The software program
accompanying the pen will allow you
to erase, modify and save your
designs.

Dk’tronics can supply you with a
light pen for £19.95, plus £1.25
postage and packing.

A much cheaper alternative to
buying software is the ZX Spectrum
Graphics Sheet from Keyboard. The
set consists of 50 sheets of graphic
paper gummed together, a ruler and
seven coloured felt-tip pens.

The margins and top of the sheets
are marked with line and column
numbers that correspond to the
Spectrum’s (0-21, 0-31).

You can use the set to design
screen layouts for graphics, and to
design them in input/output. It costs
only £5.00.

Victa Ceramics has eased the
graphics problem with its Victagraph
plot window. This consists of a white
PVC base sheet, a clear PVC offset

coordinate window and a clear PVC
window mask with a plotsightin each
corner,

The price is £7.50 including VAT
and postage and packing. For more
details, write to Victa Ceramics, 6A

PERIPHERALS ETTSSTONN

Fuller Micro Systems has the FD24,
a 42-key full travel keyboard. You
unscrew the ZX printed circuit board
and screw it into the keyboard case. It
is priced at £29.95 including VAT.

August sees the introduction of
Fuller's FDS keyboard. This will have
50 keys, a space bar and four double-
sized entry keys for shift and entry. It
is aimed at the business user and is
priced at £49.95,

Games enthusiasts and those who
want their keyboards simplified can
buy a Custom Keypanel Kit for £2.95
plus 25p postage and packing. Each
kitcomes in a clear plasticwallet of 10
mattkeypanelsand 140self-adhesive
command labels, some preprinted
with words and symbols such as
arrows, left, right, delete and fire! The
keypanelsare precisiondie-cutand fit
over your Spectrum keyboard.

The kits are available from Sof-
teach, 25 College Road, Reading,

R
0 o

Bow Street, Rugeley, Staffs, WS15
2BT. Tel: (08894) 2428,

KEYBOARDS AND CONSOLES

i e T R o T A I AT P
The lack of tactile feedback from the
Spectrum’s ‘deadflesh’ keyboard has
irked manyusers. Thisisevidencedin
the numerous alternatives from inde-
pendent suppliers to the original
keyboard.

Some keyboards incorporate other
add-ons, such as sound. So you will
find the prices again vary widely.

Dk'tronics is represented in this
market by a model that will set you
back £45.00. Itconsists of a black case
that measures 15" x 9" x 2.5" |t is
large enough for your micro and
other add-ons, such as power supply,
tofitneatlyinside. Butyouwillhaveto
remove the micro from its original
case to screw it inside Dk'tronics
version. All connections are at the
rear of the case.

The keyboard has 52 keys, 12 of
which are for the numeric pad.
Normal keys are grey and numeric
ones red.

Dk'tronics can also supply Spec-
trum legends and details for updating
your ZX81 case,

Berkshire RG6 1QE.

Peter Furlong supplies the ZX
Workstation, an ABS plinth that
raises and tilts your TV for better
viewing, and angles your computer
foreasier typing. The power supply is
fixed underneath. Printer and casset-
te player can be used with it.

The workstation costs £16.00. Ex-
tras include a power switch for £3.00,
an alloy base for £3.50 and a speaker
for £3.50. You should allow another
£2.00 for postage and packing.
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Peter Furlong Products can be
contacted at Unit 5c, South Coast
Road Industrial Estate, Peacehaven,
Sussex BN98NA. Tel: (07914) 81637.

Traffic Technology has updated its
desk Console range to include the
Spectrum. The Console will take your
micro, tape recorder, two cassettes,
printer, power pack and microdrive.

It also has a switch panel on the
front so that you can change the
cassette leads from Loap to save,
plus an on/off switch for the power
supply. Optional extras are stacking
pillars should you need maore than
one unit, and dust covers.

The Console is priced at £42.18
including postage and packing. You
can telephone the company on
(037388) 316 or write to PO Box 2,
Warminster, Wiltshire BA12 7QX.

The Spectrum Microcase claims to
be both case and console. It looks like
an ordinary, black travel case. Butthe
base can hold your computer, power
supply, printer, RAM pack, and cas-
sette recorder. The top of the case is
detachable and can actas a TV stand.

The manufacturer is Micro Aids,
Freepost, 2 Boston Close, Culcheth,
Warrington WA3 1BR. Tel: (092) 576
2613. :

Treetop Designs supply a similar
case-cum-console priced at £47.45
inclusive of postage and packing. If

>

you are not satisfied, the company
promises to refund your money, if
you return the case undamagedin 14
days of receipt.

Treetop Designs are at 61 Widmore
Road, Bromley, Kent BR1 3AA.

Rounding off the trio, Computex
Cases supplies an executive-type
briefcase to hold the Spectrum, PSU,
printer, tape recorder and cassettes.
Thecaseispriced at £34.95 plus£2.00
postage and packing.

You can write to Computex Cases

at Stanhope Road, Camberley, Sur-
rey GU15 3PS,

PRINTERS

T PR

The ZX Printer is the most widely
used one for the Spectrum. Its draw-
back is that it requires special silver
paperwhichcomesinonly onewidth.
The printer is supplied by Sinclair
Research and costs £40.00.

If you want an 80-column printout,
there is a choice of printers and
interfaces open to you. Again, Kemp-
ston Micro Electronics leads the field.

Kempston’s Centronics interface
can connect your micro to a wide
range of printers, including all
Epsons, all Seikoshas, Oki microline
80and Tandy CGP-115. It makesword
processing feasible, and Kempston
stockarange of business softwarefor
this purpose.

The interface recognises LuisT and
LrriNT, and the control codes to be
passed to the printer. Line width can
vary from 32 to 128 characters per
line, and TASWORD Il compatibility
allows 64 characters onscreen. There
is a provision for incorporating a
high-resolution screen dump.

The interface fits on to the edge
connector. The one metre-long rib-
bon cable that accompanies it con-
nects directly with the printer. Both
are fully tested and come with a
12-month guarantee.

The interface costs £45.00 includ-
ing VAT and postage and packing.

Morex Peripherals hasdevelopeda
Centronics parallel and a bidirection-
al RS232 interface in the same box. It,
too, has a line length limited only by
printer, uses LusT and LRPINT state-
ments and gives high-resolution
graphics with Epson and NEC prin-
ters.

Demo software is supplied with the
interface. The package is priced at
£35.95 inclusive of postage and pack-
ing. The printer cable is extra.

Morex Peripherals supply by mail
order only. You can write to 2 Balliol
Road, Caversham, Reading, Berk-
shire. Tel: (0734} 478854,

Euro Electronics also supply a
Centronics Interface. This costs
£39.95 including VAT. The ribbon
cable is extra and costs £11.95. If you

(Top of page): Computex case. (Bot-
tom left): Spectrum console systems.
Just two add-ons for the popular
Spectrum computer.

want high-resolution graphics, copy
software is priced at £5.00.

You can telephone Euro Electro-
nics on (0242) 582009.

If you want to use the Tandy
CGP-115 colour printer, Softest has
developed a hardware interface. It
costs £35.00 from Softest, 10 Rich-
mond Lane, Romsey, Hampshire.

OTHER
T
Power International supplies a mains
plug that contains an interference
filter. The plug costs £15.50inclusive.

You can contact Power Internation-
al at 2A Isambard Brunel Road,
Portsmouth PO1 2Du. Tel: (0705)
756715.

The most comprehensive memory
test program is the Chipchek from
Delta Research. The Spectrum does
carry outamemory test on power-up,
but it is limited and will not identify
where the fault lies. The Chipchek
will.

The Chipchek costs £3.50. You can
get more details from Delta Research,
15 Church Street, Basingstoke, Hants
RG21 1QG. Tel: (0635) 45373.

Computer Add-Ons stocks the
Level-VU Prism which allows you to
see your tape counter without mov-
ing from your seat. It costs £3.99.

The company also stocks the Vu-
Load which ensures program load
and monitors tape output level. This
costs £19.99.

Stephen Adams has the Straight
adaptor which coverts the Spectrum
to the same expansion port as the
ZX81. So you can use the many ZX81
peripherals with your machine.

The Eve adaptor allows owners of
48K Spectrums to use ZX81 add-ons.
The Adam adaptor allows owners of
16K Spectrums to add on a 16K RAM
pack. And the Adam |l adaptor allows
use of both simultaneously.

All adaptors cost £9.00 inclusive of
postage and packing.

Adams also supplies a program-
mable tape controller. This selects
theappropriate tape recorder lead for
saving and Loaping. It costs £20.00
inclusive.

You can contact Stephen Adams at
1 Leswin Road, London N16 7NL. Tel:
01-254 1869. (©) 1983 D Boyd

Chris Bell




ROSE SOFTWARE AT LAST A '‘SPECTRUM’

EDUCATIONAL SOFTWARE FOR COMPUTER DESK
THE ZX81 AND SPECTRUM THAT HAS EVERYTHING!

“0" LEVEL MATHS REVISION — “GEOMETRY" (16K or 48K High T.V. backstop In Tough Black ABS
Spectrum). & programs of multiple choice guestions covering properties inanlfer s on 4

of parallel lines, triangles, various polygons and circles. E’“‘::’:u'::lnl.:]“"“
“0" LEVEL MATHS REVISION — “"EQUATIONS & INEQUALITIES™

(16K or 48K Spectrum). 6 teach and test programs covering linear Easy accass
equations, simultanecus equations, quadratic equations and inequalities. COMpULEr recess
“0" LEVEL FRENCH REVISION (16K or 48K Spectrum and 16K ZX81).
6 vocabulary programs for the Spectrum. 3 Grammar programs and 3
vocabulary programs for the ZX81. Both contain common words and
phrases, and irregular verbs, ete.

PRIMARY ARITHMETIC (16K or 48K Spectrum and 16K ZX8&1).

‘ "add", "subtract”, "multiply” and “divide”, Mumbers are in large size type,
with entry of answer, units first. A balloon lifts-off as an incentive.
INTERMEDIATE MATHS 1 (48K Spectrum and 16K ZX81).

Long multiplication, Long division. Highest common tactor, Lowest
common multiple, Fractions 1 (+ & —), Fractions 2 (= & +).

1 INTERMEDIATE MATHS 2 (48K Spectrum and 16K ZX81).

Areas, Perimeters, Simple equations, Percenmtages, Sets, Venn dia-
grams.

INTERMEDIATE ENGLISH 1 (16K or 48K Spectrum and 16K ZX81).
Meanings 1, Meanings 2, Parts of speech, Proverbs, Similes, Anagrams.
INTERMEDIATE ENGLISH 2 (16K or 48K Spectrum).

Idioms, Opposites 1, Opposites 2,Group‘terms, Odd word out, Spellings.
QUIZ (16K ZX81) and QUAZER (16K or 48K Spectrum).

4 quiz programs designed to test intelligence as well as General
Knowledge. All guestions have the RND*tunction built in.

“0" LEVEL MATHS REVISION (16K ZX81).

1 teach and test program followed by 2 programs using typical “0" Level
quastions, with generated numbers.

--YOUNG LEARNERS (16K or 48K Spectrum).

abacus, telling the lime, shopping, and snakes and ladders.

Transformer hollow

Printar well
or tape storage

Twin cabla retaining
clips supplied

Just

£16.00

+£2.00 p & p(inc VAT)

ZX81 Desk
£1 5.00 +E2.00 p B p[inc VAT)

PH. Scientific Products
9, Southfield,

Welwyn Garden City,
Herts. Tel: (07073) 20241

£4.95 per cassette (includes p&p), or send sae for catalogue to:

ROSE SOFTWARE, 148 Widney Lane, Solihull, West
\ Midlands B91 3LH. )

TASWORD mo THE WORD PROCESSOR

64 CHARACTERS PER LINE ON THE SCREEN AND TO PRINTERS!

TASWORD TWO The Word Processor

Your Spectrum becomes a professional word processor TASWIDE - 64 characters per line!
ith TASW ™O. TWO gi i : s
:4' charasctngnp?;r IinSo;AEGﬁosz‘rzen %9“."95‘ dvoffan ama;mg A machine code utility program, TASWIDE doubles the
A4 paper and TASWOFIYD TWO r-intslslsl e: ;'.511” ar_t information that your own programs can display. Make a
P PRIt JUSt pE simple change to your print statements and your output

appears on your screen. At
PP LS appears on the screen at 64 characters per line instead of the

T: ] fallowing interf: 9
a%ﬁﬁ:g ;gg&g!;.g;”:f 4 owrﬂgKrHrE' ».:J'GG&; bt normal 32. Both print sizes can be mixed on the screen. 16K
o empsion \Nlenans, and 48K versions supplied on the same cassette,

Eurpelectronics Interface Morex Interface
Hilderbay Interface Tasman Interface £5-50 fully inclusive mail order price
The same program drives these interfaces. A short easy to fol-
low set of instructions takes you through setting up your Tas-
word Two to drive the interface you have or choose to buy. TASMAN PRINTER INTERFACE
Tasword Two also drives the ZX printer. Plug into your Spectrum and drive any printer fitted with the
£1 3-90 fully inclusive mail order price. Centronics standard parallel interface. Supplied complete

with ribbon cable, connectors, and driving software.

TASWORD TWO TUTOR
TASWORD TWO comes complete with a manual and a
cassette. The cassette contains your TASWORD TWO and
TASWORD TWO TUTOR. This teaches you word processing All prices include VAT and post and packaging.
using TASWORD TWO. Whether you have serious applications
or simply want to learn about word processing, TASWORD
TWO and TASWORD TWO TUTOR make it easy and enjoyable,

Bell

£45 tully inclusive mail order price

TASMAN SOFTWARE

TASWORD TWO £2 Demonstration Cassette DeptPCF
See for yourself the powerful features of TASWORD TWOQ.
' Send just £2 for the Tasword Two demonstration cassette. A 17 HARTLEY CRESCENT LEEDS LS62LL

voucher is included which gives you £1 off the price of
TASWORD TWO.
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LANGUAGES

Ifyou have a problem, youtrytosolve
it. You try to solve a problem using
different methods—thisisuniversally
accepted. Of all the problems in the
world, one of the biggest must be us
communicating with each other.

To get by this problem, we can
either learn the language of those we
wish to talk to, or we can use an
interpreter.

Mot, that once the problem of
understanding the other’'s language
has been solved, it doesn’t automati-
cally follow that we can solve the
problem. To do that, we must discov-
er exactly what the problem is, and
how we might go about solving it.

The above applies as much to
computers as to human communica-
tion. Here we have a machine with
which we wish to communicate, with
the hopeful result of solving a given
problem (yes, playing Space Invad-
ersis a problem).

Now, the language of computers is
quite different from our own, and the
computer is not going to try to
undérstand us (not yet anyway). So,
we must- communicate with the
computer in a language that the
machine can understand.

This same language must also
easily comprehensible to the person
who wishes to solve the problem.
And that is what programming lan-
guages are about. They are a means
to eommunicate with the computer at
a level the human can also under-
stand.

There is a further problem. People
use computers for a wide variety of
reasons — some to do scientific
programming and problem solving,
someto usein business applications,
and some use them for learning. The
reasons are many.

Good old Basic (Beginners All-
purpose Symbolic Instruction Lan-
guage)isageneral purpose program-
ming language and it was not de-
signed to solve all the problemsinthe
world. To handle particular problem
more easily, it is better to use a
computer language that was de-
signed for that particular problem.

Some examples of the languages
and there applications are listed
below.

Cobol

COmmon Business Orientated Lan-
guage: used in data processing more
than any other language. If you have
to manipulate files and records, do
basic calculations and such like then
this is the language for you.

Fortran

FORmula TRANslation: used widely
in the scientific field, this, the first
high-level programming languags, is
used for number-crunching problem
solving.

36

Speaking
In tongues

To use a computer system to its full capacity, it is essential to
understand its language, and know the right one to apply to a particular
application,

Pascal

Mamed after the French mathemati-
cian: designed to be a structured
modular language, Pascal is used in
many educational establishments to
teach students programming.

Forth

So named becauseits author thought
it brought programming into the
fourth dimensions: originally de-
signed by one man to enable him to
program for control applications.
This language is very fast and is now
being used in areas such as games.

Pascal

It is hard to accept this, but Pascal is
generally a lot easier to learn than
Basic. It was designed to enable
people to learn how to program in a
structured manner, although it
doesn’t always turn out that way!

The designer of Pascal, Nikolas
Wirth, used many ideas from his
Algol 60 programming language,
which is similar in structure.

There are numerous versions of
Pascal available now, each with its
slightdifferences. Foralanguagethat
was designed to be ‘portable’, it has
been messed aboutwithalotand asa
result a Pascal program written on
one machine may notrun on another.
Butthisistrue of mostlanguagesthat
have been tailored to work on a
particular system.

The language is not a line orien-
tated language the way Basic is.
Instead Pascal is a ‘procedure based’
language, that is, it passes control to
parts of the program by means of
procedure and functioncalls. ltis also
a‘typed’ language—which meansitis
possible to create different data

Jane Eccles
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structures from the four main ones:
integer, real, Boolean and char.

The Pascal program is normally
indented, and this gives anideatothe
user of the main blocks that make up
the language.

Pascal has been used in education
forsometime, butitis now makingan
appearance in business as well. The
two main complaints about the lan-
guage are that its file handling is very
limited, and that it is not strongly
typed.

For example, if | created a date
structure called ‘'months’ which had
the elements January, February, and
so on, then | couldn’t have another
data type which incorporated ele-
ments which were months.

Forth
Of all the languages that have been
used in the years, Forth must be the
most flexible. | say this not only
because | am a fan of the language,
but also because it is absolutely true.
Forth was developed in the early
1960s by CharlesH. Moare as his own
personalman/machineinterface. The
true power within the languageis the

“abilityto addtoitas you needto. That

is, if my Forth system didn’t have a
function (called ‘words’ in Forth),
then all that | would have to do is
define that new word or function, and
when | was sure it was working, add it
to the main dictionary of existing
Forth words. My word would then
become part of the language itself,
and this adds great flexibility to
programming, unlike other lan-
guages where you are stuck with
what ever commands, functions, and
procedures are in it to start with.

Forth was used by Moore for
control applications at the Kitt Peak
MNational Observatory in Arizona. Itis
an interger-based language, which is
very fast in operation and excellent
for I/O processing.

Togive an idea of how Forth works,
imagine wewish to printthe numbers
from 1 to 100. This is how we'd do it:
{COUNT 0 99 DO CT I. LOOP;

Here we have a definition called
counT, which will print a carriage
return ‘crR” then a number °." by
fetching a value from the stack ".

Oncethis has been compiled, other
words can be defined by using
existing ones, so if | wanted to count
to 100 twice, then | could define the
following:

:2COUNT COUNT COUNT;

This defines a word called zcount
which is defined as being count
twice, and the list of numbers would
be printed twice.

Forth is being used in many ap-
plications, from control purposes to
utility writing. It is popular on micros
because of its great speed, and many
games programmers prefer using
this language.

Logo

Therearemany peoplewhothinkthat
Logo is much more than a program-
ming language. Many think its a
philosophy of what a computer lan-

guage should be like. Designed by

one Seymour Papertitis used mainly
to introduce child to computing. The
idea is that the child {or whoever)
‘explores’ the powers of Logo with
the aid of a mechanical turtle which
can draw on a large piece of paper or
by using a high-resolution graphics
turtle. It is a procedural based lan-
guage which can be used at different
levels rather than follow a strict
approach.

EachLogoprogramisbrokendown
into procedures, and more can be
added to the main program at a later
stage. This allows a child to 'build"
apon an idea and some of the results
children have produced with Logo
are quite astounding.

Its very easy to draw shapes using
Logo. If for example | wanted to draw
a box then the Logo to do this would
be:

TO SQUARE

REPEAT 4 (FORWARD 50 RIGHT 90}

END

This procedure denoted by ‘To’ re-
peats what happens in the brackets 4
times, thatisgoforward 50steps, turn
right by 90 degrees.

Even though it is designed for
children, it is a very powerful lan-
guage which is now being used in
computer aided design frequently.

Abersoft Forth

It has been said by many that the
Abersoft Forth package is by far the
best implimentation of Forth for the
ZXSpectrum. Thereasonsforthisare
clear when you look at the features
that it offers: full control over the
Spectrum’s colour, sound, and
graphical commands, a screen editor
as part of the main volcabulary, and
S0 on.

It is also liked because it is quite
easy to use — the saving and loading
of programs (or screens) is one
example.

For your money, you get a cassette
which contains the Forth compiler
and editor, and also a 29-page in-
struction manual which explains how
to get the Forth running on the
Spectrum. The manual also gives
details of the non-standard words
that Abersoft have added.

The Forth is based onthe FIG-Forth
implementation, and it was good to
seethatAbersofthave giventhe Forth
Interest Group (FIG) credit in their
instruction manual — many software
houses that impliment FIG-Forth on
micros do not. Abersoft have also
tailored the FIG-Forth compilertothe
Spectrum by including additional
non-standard words. This will no
doubt save the Forth enthusiast a lot

of effort as he or she will not have to
bother defining words to do the
same.

The manual that is supplied with
the cassette points out the differ-
ences from the FIG-Forth standard
quite well, but alas, not enough detail
is made with reference to how
Abersoft Forth works on the Spec-
trum. Detail was also lacking on the
descriptions of the additional words,
and it was left to me to find out how
they worked.

It is however, pointed out in the
introduction to the manual that it is
not intended to be a tutorial on Forth
and Abersoft recomend the the user
obtains Brodie's Starting Forth, a
recommendation which support.

Getting the Forth to run on the
Spectrumwassimpleenough, allthat
was needed was to enter Loap "",
start the tape, and one and a half
minutes later the compiler was
loaded and auto-run.

All commands can be entered in
upper or lower case, but the Forth
compiler doesn’'t work like the Sinc-
lair interpreter, where commands
and functions can be entered by one
keystroke. Instead all Forth words
have to be entered in full.

The compiler proved to be very fast
in operation, and this will no doubt
attract many who wishto do graphic-
al work. Abersoft realise this, and the
demonstration program shows this.
Here, the two programs do the same
job, which is to fill the screen by
plotting.

In Basic
FORJ=0TO285.FORI=0OTO175. PLOTJ,l
: NEXT I : NEXT J
In Forth
: TEST 260 O DO

176 O DO

J I PLOT

LOOP LOOP;

In Basic, the program took 6 mi-
nutes 30 seconds to run, but in Forth,
it took only 21 seconds.

As the Forth compiler run integer
calculations only, it's bound to be
fast,and asimplepo. . . Loorof 32767
to 0 took three seconds to run.

One ‘non-standard’ addition that |
was pleased to see was the addition
of a screen editor as part of the main
dictionary of Forth words.

This savesthe hasslethatwould be
involved when loading an editor
which is external to the main compil-
er. Another fine feature of the pack-
age is the ability to 11 screens in
memory at one time. Many Forth
packagesforthe Spectrumonly allow
for a few. This can cause problems
when compiling large Forth prog-
rams.

For the Spectrum owner who is
looking for a Forth package to up-
grade to, | have no hesitation in
recommending Abersoft's Forth. You
have the best of both worlds when
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“What did you learn

at school today?”

"I had 10 minutes on
the computer.”

“Why don't you do it on
your own computer?”

ARNOLD-WHEATON software is used by teachers
throughout the country with infant, junicr, C.5.E.,
O-Level and A-Level pupils. Whatever the age of your
child, our software is probably being used at your school.

And it doesn't matter what make of computer!

ARNOLD-WHEATON is the only publisher producing
programs for all school micres, so even if your school has
a BBC computer, our software will run on your Spectrum
at home — just the same way as it does at school!

Want to learn more? Here's Six of the Best!

ANGLE TURNER

-~ Estimate angles,

Degrees of turn,
Segmentsof a circle.
3 progams to
demonstrate clearly
and easily this difficult
topic.

ANIMAL. MINERAL,
VEGETABLE

You can set questions
on any topic with this
program, from the
History of England to
the Periodic Table,

ALPHAGRAPH

A real maths program
to analyse text. Draws a
bar chart of individual
letter frequency.
Compare prose with
poetry, French with
German, the Sun with
the Times!

BEAT THE CLOCK

5 programs to practice
time-telling, including
comparing digital and
analogue clockfaces
and setting the time in
words.

* Star Seller *

MICROBUG

To help identify insects
around the school.
Encourages scientific
observation and
rational thought. A real
challenge for all ages.

WEATHER STATION
Recording the weather
has always been
important. Now you
can make your own
database using
information from last
week or last year,

A superb, professional
package.

*Program of the future.”

All ARNOLD-WHEATON software costs £17.25
(incl. VAT) per program.
Order direct (cash with order please) from

Peter Moran,
Arnold-Wheaton Software,

=]

c/o EJ Arnold,
Parkside Lane,
Dewsbury Road,
Leeds LS11 5TD.

SPECTRUM & ZX81
EDUCATIONAL SOFTWARE

CALPAC LEARNING SERIES

Use our Computer Assisted Learning PACKs to help your children with their school
work. The programs in the seriea use moving colour graphics and sound to make
Iearning more enjoyable. Each pack contains four programs and is suitable for use
with the 18K or 48K Spectrum. Program notes are supplied.

WVOLUME | (fram 6years) £3.50
Tens and units addition and subtraction with detailed help facilities; powerful, easy
to use drawing program; English comprehension applied to American Indians.

VOLUME 2 {from 7 years) £9.50
Roman history; spelling iester with easy entry of your own lists; flexible
table-tester; homophones.

VOLUME 3{from 9years) £9.50
Mouna, verbs, adjectives and adverbs; tenses of verbs; biology of the flower; long
division tutor.

The programs are ideal for the ages stated, but could be used by anyone requiring
revigion of thase araas of study.

CALPACC10-LEVELCHEMISTRY £6.50

Four clearly presented revision-tutorial programs. The subject matter has baan
carefully strugtured 1o 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 cassatte are avallable. Flease specify
which you reguire.

Professional Computer Assisted Learning materials from:
CALPAC COMPUTER SOFTWARE
108 Hermitage Woods Crescent, St Johns,
Woking, Surrey GU21 1UF.

The cassetios ara available by post from this address, or from retail outlets. For
averseas orders please add £1.00 to cover the cost of airmail postage.

‘Games for your ZX Spectrum’ — (Virgin Books)
Include your first name with your order, and Peter Shaw, the
author, will personally sign a copy for you, saving 25p on this
bestselling Spectrum Game book.

was now

£2.95 o

‘Galactic Jailbreak/Snakes’ — (Apocalﬁpse)
Simply the best arcade-quality games for the ZX Spectrum —
and there's two of them on one tape. Good value at their
M.R.P., but with their Staines & Stanwell Computer Club
discount it makes them a must in your collection.
was now
£5.95 — £5

£2.70

‘Cesil-C' — (S&SCC)
Our very own Cesil interpreter, including full editing and error
checking facilities. Suitable for use with ICL's secondary
education course.
was now
£6.95 — £5

SEND SAE FOR DETAILS OF OTHER PRODUCTS
SOLD BY THE S&S COMPUTER CLUB

Please make cheques/P.O.'s payable to The Staines &
Stanwell Computer Club, and send your orders to:

The Staines and Stanwell Computer Club
24 Short Lane, StanweH, Middlesex TW19 7BQ

PS. We also have a printing service for those of you who have
Tasword Two, but don't have a daisywheel printer. Just send us your
file and we'll print it out for you at 10p per sheet (A4) + 20p pé&p.
Please ask for details.
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you use this package: a good impli-
mentation of FIG-Forth and the facili-
ties of the ZX Spectrum.

Abersoft intend to produce an
upgraded version of their Forth to
work on the Microdrives, and a Z80
assembler, a Forth cross-compiler,
and floating point Forth are also on
their way later this year.

MName: Abersoft Forth (FIG-Forth)
Produced by: Abersoft, 0970-828851
System required: 48K ZX Spectrum
(printer optional) Format: Cassette
Price: £.00¢

Hisoft Pascal 4T

When using this package, it is im-
mediately noticeable to the user that
you are using a professional software
package. Hisoft's Pascal 4T compiler
andscreen editorhave been available
for the Spectrum user for about four
months, and in that time | haven't
seen any other compiler that could
match Hisoft's Pascal. j

Maybe this is because software
authorsrealisethattheywouldhavea
tough job to match this product.

At £25, including postage and
packing and VAT, you receive a
cassette containing the Pascal com-
pilerwith integral screen editor, and a
small run-time package which is
situated just before the compiler on
the tape. Also supplied is a 60-page
user manual which gives details of
Hisoft's implementation of Pascal,
which is based upon the standard as
defined in the Pascal User Manual, by
Jensen and Wirth.

As Hisoft Pascal was upgraded
from the Nascom 1, you will also
recieve a few notes on implementing
thecompiler forthe ZX Spectrum. For
example, which keys are used as
control keys, and so on. It is interest-
ing to note that Hisoft Pascal has
become so popular that it is now
available for the Sharp, the New-
brain, and some disk-based systems.

The compileritselfis only 12Kbytes
in length, with the run-time system
occupying a further 4K, yet the
compiler supports floating point and
has many scientificfunctionsthatyou
expect in a Pascal compiler.

Files are notsupported, butthiscan
be forgiven as it is difficult to support
this feature on cassette based sys-
tems. Records (non-variant) are sup-
ported and variables may be dumped
to cassette using the non-standard
TIN and TouT procedures.

Hisoft have also taken into account
the fact that their compileris going to
be used on a popular micro, and
several additions to the standard
have been made. These include
procedures and functions to access
and alter areas of memory, plus
several options to modfy the compil-
er, editor, and table size.

There are no extra graphical or
sound commands, but with a bit of

patience it is possible to call the
relevant routines within the Spec-
trum’'s ROM. Colour - Nk, PAPER,
BORDER — can be changed by writing
control codes directly to the screen,
and Hisoft give details on how this is
done in manual. It is also possible to
toggle the ZX Printer on and off to
provide hard copy.

The programmer's manual that is
supplied with the package is the only
let down as far as | am concerned. All
the details are within the covers, yet
the reader has to do a lot of cross-
referencing. Details of the compiler
and screen editor are included, and |
would recommend a few readings
before starting any work. However,
the manual does have an excellent
index in the front and this will no
doubt facilitate quick referencing.

Getting started can be a little
confusing. The compiler is loaded
easily enough, but when loading is
done and the Pascal auto-runs, you
are faced with a couple of confusing
questions about RAM space and
Table size. These are here for those
wo wish to alter table size and/or
include machine code within their
programs. Pressing the enTer key will
result in default wvalues being
assigned.

As mentioned before, there is an
internal screen editor within the
compiler. This is used to enter and
amend source code as well as save
and load the source code or object
code files. There are many com-

mands within the editor and it takes
some time to get used to.

The source code is entered line by
line, and line numbers can be gener-

ated by the editor if wished. At this

stage, you may wish to use the ZX
Printer to obtain a listing of your work
so far.

Once the source code has been
entered, you exist from the enTER
mode where you can either save your
work for a later session, or compileiit.
If the option to compile is chosen,
then the source code is listed as it is
compiled (one pass only), and the
memory address of the relevant line
of code is displayed in hexadecimal,
to the left of the screen.

If at this stage there are any
mistakes, you can opt to re-enter the
editor to amend them, or continue
compiling. The compilation process
is very fastindeed, as is the test of the
compiler. After compilation, you can
make the program run faster by
switching off array bound checking
and so on by means of compiler
switches which are prefixed by the
dollar sign.

Hisoft's Pascol 4T compilerisatrue
Pascalcompilerinsofarasitproduces
Z80 object code which can be run
independently of the main compiler.
A small run-time package is attacted
to the object code when saved and
this is only 4K in length.

Pascal, as | have mentioned in the
main text, is a structured language,
and it is being taught in many
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polytechnics and universityies as the
first computer language. If you wish
to teach yourself Pascal without
having to fork out for an expensive
disk-based system, you won't go far
wrong to buy Hisoft's Pascal 4T.

Name: Pascal 4T Produced by:
Hisoft System required: 48K ZX
Spectrum Format: Cassette Price:
£25.00

CP Software - Snail-Logo

for the 48K ZX Spectrum

Much has been said about the Spec-
trum'’s graphical capabilities. For the
price, you get colour and high resolu-
tion graphics, someting a few years
ago that was unheard of. However,
the problems of using these graphics
can be daunting, the Basicisslowand
the language itself was not designed
to incorporate any graphical com-
mands.

The answer to some of these
problems is to use a language that is
specifically designed to facilitate the
use of graphics, Logo is a good
example.

CP Software have released a ver-
sion of Logo which they call Snail-
Logo. This version differs from the
original language, and this is not
pointed out in the documentation. |
believe that if Seymour Papert had a
look at this implementation of his
language he wouldn't recognise it.

Snail-Logo is written in Basic, and it
lives up to its name as it operates
quite slowly. An instruction manual,
entitled ‘Forward' is included with the
cassette that makes up the package.
The 27-page manual gives a descrip-
tion of Logo, and the slowly intro-
duces the user to Snail Logo itself, |
have the two main comments about
the documentation.

First, the manual is dead boring to
read, with a lifeless tone. Second,
{and this also applies to newcomers
to Logo), you will need to read the
manual a few times to get an idea of
how to operate the package. The text
is not clear enough.

| would recommend that you
obtain a good book on Logo before
you atart reading the instruction
manual, as this might make things a
little clearer.

The facilities of the package are the
ability to control a snail which can
draw lines on the Spectrum screen. If
you alsohavethe Zeaker Micro-Turtle
itis also possibleto controlitthrough
Snail-Logo. An operating system (of
sorts) is part of the Snail-Logo lan-
guage, and it is of the menu-driven
variety.

Loading Snail-Logo is easy
enough. Load time is two minutes,
and while the program is being
loaded a large ‘snaiL Loco’ is dis-
played.

After the program has auto-run,

40

you are presented with a menu
display which gives several options
to the user. At this stage it is possible
to enter Snail-Logo procedures or
programs, editthem, runthemandso
on. Each selection is entered as a
single letter followed by the return
key being pressed.

The 28different Snail-Logoinstruc-
tions may be aberivated to the first
threeletters of each command. Thisis
a good thing to do as it will no doubt
save memory. After a command or
instruction has been entered, there is
some delay before any response
since the whole program is written in
Basic.

After you have entered your prog-
ram, you can then run it by entering
‘R’ from the main menu.

Snail-Logo uses the Spectrum's
screen or the Zeaker turtle to produce
its displays. | was very disappointed
to find outthatthe screen can only be
divided into an area of 62 x 42 Snail
steps. This effectively meansthatyou
can forget about producing high-
resolution displays.

Thetrack ofthe snailisdisplayed as
dashes,andthecolourofthetrackcan
be changed. The colour of the screen
cannot, nor can the border, whichis a
great pity.

| have three main criticisms about
the package - faults which should
have not occurred in the first place:

First, the syntax and commands
themselves are radically different
from any | have seen before. There

was notone Logo programin my files
that | could run under Snail-Logo
without having to make changes.
Second, the package was quite
difficult and time consuming to use,

* This is the worst gripe of the three

because kids — the people who will
use Logo a lot — will no doubt find it
difficult to use as well.

Third, after creating a picture, it is
not possible to save it to tape.

If you wish to get an idea of how
Logo works, then Snail-Logo is fine. |
stressthe word idea, asthere are alot
of differences from the MIT standard.
Snail-Logo does haveits good points,
however. It has excellent error trap-
ping, with useful messages and a
help file, which holds all the instruc-
tions. This, Ithink, youmightusealot.

Name: Snail-Logo Produced by: CP
Software System required: 48K ZX
Spectrum Format: cassette Tel;
02406-3783




SPECTRUM
SAFARI

CAN YOU FACE IT?

It is up to you to lead your party of three

from the island of death. Or will you be

beaten by the nasty creatures which pop
up with alarming regularity?

8K

“An excellent game, well thought out and
beautifully executed. Safari has great
sound effects and graphics that are neither

gimmicky nor confusing”
Personal Computer News, 7th July.

“I applaud the concept and a nice touch
of humour runs throughout”
Home Computing Weekly, 21st June.

-~ Only £5.95 from your local dealer, or from

A.]J. RUSHTON (DEPT PCF)

194 Shay Lane, Walton, Wakefield, W. Yorkshire, WF2 6NW
Cheqgues payabla to A J. Rushton

ZX81/SPECTRUM

MUSIC SYNTHESISER (STEREOQ)
+16 LINE CONTROL PORT

Play 3-part music. sound eflects, drums etc. Full control of attack decay and
requency. Input/Qutput lines provide cantral and monitor facility for Home
Security, Robat Contral, Madel Railway etc, ste. Works with or without 16K RAM

A keybeard fo make a live performance polyphonic synthesser!

Full mstructions/sofiware included
£19.5

5

AMAZING VALUE AT ONLY
Extra 23 way connectors at £2.60

(KIT)
E25.50 (BUILT)

Evary comguiar needs 3
&g sean an BAC TV “Compuier Progamme”

*BIG EARS * .o,

SPEECH
INPUT

FOR ANY
COMPUTER ||

SAVE Cffs

[Pleags state)

Al la=% Ganuine phonsts sy Hugely successiul Speech Recograton System complele
Wih microphone. software and full insinuct ions

BUILT, TESTED & GUARANTEED s
onLy £4
PLEASE STATE COMPLUTER U101, SPECTAUM, ATDM
MASCOME, Vic 200 Micron, ZX080/8 1, PET, TRSAD
MZHOK, APFLE ||, BRC MICRD

£:3'9 | #Ew: FAST MACHINE CODE FOR 281 SPECTRUMET 40

OR COMPLETE D.LY. KIT
OEALER ENOUIRIES WELGOME

THE COMPOSER
f_-'l-m: Programme for above symihesise
Enter and play 3 parl hammiomy.

Includes demonsiration funes
Recommended £7.40

COLOUR MODULATOR
KIT £15

FiGE n. PALIUHF cut {net for 2X BUILT £20

Al
andguines
SAE

please

SPECIAL OFFER
SPEECH QUTPUT CHIP SX-01
Phoneme Speech Processor

LC.E18 |Please add VAT at 15% 1o all
prices. Barclay/Access orders

DATA £0.60 | accepted by telephone

Quarieydown House,
Chaolderton
Salisbury, Wilts SP40D2
Tel: 098-064- 235

01-221 1131

mlﬂ!ﬂl

VWILLIAM]

STUART
SYSTEMS Ltd

ouT-orTHIS-WorLD OFFER..

CASSETTE 50
for your MICRO

SPECTRUM

MAZE EATER
ORBITTER
MOTORWAY

GALACTIC ATTACK
SPACE MISSION
LUMAR LANDER

SUBMARINES
ROCKET LAUNCH

PLASMA BOLT FORCE FIELD PLANETS
STARTHREK NI BLACK HOLE
AADAR LANDING TUNNE L ESCAPE DY MNAMITE

| ATTACKER BARREL JUME DO Y OUR SUIMS

GALACTIC DOGFIGHT
ZION ATTACK

CANMOMNBALL BATTLE
OVERTAKE

DERBY DASH
SPACE SEARCH

WE BUY GAMES CONTACT US NOW l

ﬁ ﬁ ia | Al s HDUSE'
A ar a0 LLANDOGD
I - - MONMOUTH l

GWENT
SWALES NPS 4PA

IVASIVE ACTION SITTING TARGET UNIVERSE
0xo SMASH THE WINDOWS RATS | ENCLOSE CHEQUE RO FOR £9.95 (WHICH IMCLUDES VAT AND DELIVERY),
GG LES CPACE GH MEER
ELL;TLI'JLI;;: JEI T\EF: |b|:| |I|P[ FET{,:M-:_'“ TE PLEASE SEND ME 50 GAMES OM A CASSETTE FOR MY, COMPUTER
q J ] -
SK1JUmMP PHASER JETMORILE l
HANGMAN INTRUDER HIGH RIS NAME
QLD BOMES INFERNO THE FORCE
THIN ICE GHOSTS EXCHAMNGE ADDRESS

PCF 9.83 '
g

Ry BEET TG M [SGE NNGET R SN e
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PUT SOME REAL ZAP

VOLUME TONE SAVE I.l.ll BEEP

i ECHO Amplifier

hy a5 A e TR by et

INTO YOUR GAMES

Amplify the sound output of your Spectrum for even more fun from the wealth of super software
now available.

The Stonechip Electronics amplifier and tape switching interface not only gives you control of
the volume and tone but also obviates frustrating lead swapping when saving or loading from
cassette. The unitsimply plugsintothe ‘mic’, ‘ear’ and ‘power’ sockets of your Spectrumleaving
your user port free for your micro drives when you decide to add them. The audio cue facility is
a big advantage when searching through a multi program tape. Extra power supplies are
not required on this all British unit which is fully guaranteed for one year.

£19.95

:_ Please supply
STONECHIP ELECTRONICSLTD |

!

|

|

|

Unit 9

Brook Trading Estate
Deadbrook Lane
Aldershot

Haﬂts | ........................................................................ |
GU124XB Tel. 0252 318260 RS e S . }
ACCESS WELCOME | -

|
|
amplifiers for the Spectrum. Jﬁ
|
|
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When a new micro is launched, most
people are taken back at the facilities
it has to offer. But, neverthelessthese
systems still come under heavy fire
from potential buyers, for one
reason, or another. In other words,
there isn't a single micro on the
market that can satisfy everyone.

This is true of the ZX Spectrum,
When it was first announced, every-
body was impressed with the fea-
tures it had to offer— high resolution
graphics, sound and so on. But after
the excitement died down, the com-
plaints started.

As far as the graphical capabilities
are concerned, there are some prob-
lems with drawing lines and trying to
cross them. Changing the colour of
the parer without havingtocisisalso
aproblem. Butthebiggestproblem
of them all is that the Basic is slow,
and movinggraphicsinBasicarevery
hard to do, even for the experienced
programmer.

Thereis a solution of sorts. You can
always revert to machine code, and
there are many good assemblers and
disassemblers on the market which
will facilitate the running of machine
code. But there are also problems
associated with this method.

For one thing, the Spectrum'’s
memaory map is very strange, not to
say unique one. Trying to poke a
character on to the screen can be
quitea job, sinceitisdivided upintoa
number of areas. But if you can get
round these problems then you are
on your way,

Looking at some of the commer-
cially available software will prove
that some programmers have got
their act together.

But the ZX Spectrum wasn't de-
signed to have games played on it
(well, not always), it was designed to
allow the Basic programmer to muck
about with it. But again | mention the
problems associated with the slow
Basic.

To aid the Basic programmer.
Computer Rentals Limited (CRL), are
to release a new package in late
September, which will allow the
Basic programmer to write games in
Basic, but with high resolution and
fast graphics. The way this is done is
to include an extra set of commands
and functions which are written in
REM statements.

FEATURES

[ e o, iy i)

The biggest feature of the package, is
that it allows you to write fast,
smooth, colour graphic games with-
outtoo muchfuss. Thisisachieved by
using the 25 Fifth commands, which
allow you to do a variety of things
from moving an object, or objects
smoothly, to creating new and in-
teresting sounds with the Spectrum’s

Product
Line?

A computer system cannot be all things to all users — so where do you

draw the line on graphics. Sinclair tried to find the answer. Have they

succeeded?
DIAGRAM 1
FIFTH COMMANDS

TEMPS Sets up colours for succeeding Fifth commands. Used with
LARGE, FILL, REPLACE, COLOUR, PUT.

FILL Allows you to change the screen colours parer and ink
without affecting the screen display.

REPLACE  Similar to FiLL but changes a specified colour for another ie
‘change all blue squares with red ones.’

LARGE Allows you to print large characters or strings of characters
on the screen. The item to be printed is held in a string, and
the size is placed in a number of numeric variables,

SOUND Enhances the Spectrum's sound capabilities greatly. Uses
four parameters to pass the required info to the command;
a,b,c.f for repeat value, sound length, sound-tone and the
step value.

GET A powerful command which allows you to assignto a
character string the contents of part of the display. Uses
five parameters a,b,c,d,a$.

PUT Used in conjunction with ceT, this command allows you to
put the contents of a specified character string back on to
the display. Uses three parameters — the first two to tell it
where to put the string, and the third to specify what string.

LET Similar to the Basic LeT statement, except that the variable
must be a single letter, non-subscripted numeric variable.
Used to access Fifth functions.

OBJECT One of the most powerful commands in Fifth. oeuecT allows
you to define objects and then move thermn about the screen
independently of Basic (a sort of parallel processing).

USE Used to determine whether a particular object type is to
have its subscripts accessed individually, or as part of a
whole group.

ALL Allows you to access all subscripts of a particular object
type at the same time.

PRINT Describes what character an object will print as.

coLours This command determines what colour an object is to be
printed in.

vecToR A command to determine what direction an object will
move in. Gives a choice of 16 directions.

SPEED Allows you to determine what speed an object is to move
at, and at how many pixels each step.

MOVE Used to move a particular object to a given position.

RmMoOVE  Similar to move but moves the object relative.

FIND Used to determine whether there is an object at a particular
position. Returns the name of the object type.

pisaBLe  Allows you to stop an object moved by interrupts.

ENABLE Works in the opposite way to DISABLE,

LiMIT Determines what line number the program will jump to if
an object goes off the screen. Very good as a form of error
trapping.

iNTERACT  Similar to limit, but determines what line number will be
jumped to when two objects collide.

LmTParAaM Returns the name of the object that went off the screen.

INTPARAM Similar to LmTrParam but used for two objects colliding.

ERASE Used to erase an object and then print it at a new position.
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tiny bleeper. The commands and
functions are listed in Figure 1.

Using the commands listed, it is
possible to move a whole set of
objects about the screen in a number
of directions and speeds. Thisisdone
with a type of parallel processing.

The objects to be moved, (or
displayed) can be created with the
oeJecT command. The objects can
then be moved by using aLL or use.
CoLour determines what colour they
will be printed in.

The two most powerful commands
as far as moving graphics are con-
cerned are vector and sreep, which
allow you to determine what direc-
tion and speed they will move in. |
should say here, that many ofthe Fifth
commands apply to objects that
move pixel by pixel, unlike the
Spectrums prINT AT command which
allow you to print only at a whole
character position.

As mentioned, it is possible to
move a number of objects about the
screen quite smoothly, but it should
be noted that Fifth will use up mare
memory if more objects are being
moved or displayed.

Another exciting feature, is the
ability to detect whether the objects
you are moving have ‘fallen’ off the
screen, or whether they have col-
lided. Fifth provides a number of
commandsto allowyouto detectthis.

The commands INTERACT and LiMiT
perform this function, but the differ-
ence from any other routine is that
you don't have to keep on checking
within a loop whether the objects
have collided, or gone off the screen.

If they have, then the program will
jump to a predefined line number
where the appropriate action can be
taken, [such as sounding the beeper).

What caught my eye when | first
looked at the package, was a com-
mand called Temps which allows you
to change the colour of the pareR Or
ink without affecting the object onthe
screen. The example depicted in the
manual displays this quite well:

10 ranpomize 1000
20 ranpomize usr 61030
30 For a=0To 255

40 pLoT 8,0

50 oraw over 1;255-2%a,175
60 NExT A

70rora=010 175

80p,LoT 0,8

90 oRraw OveR 1; 255, 175-2%a
100 NEXT A
110 pause 50
120 PRINT PAPER ARND™ 7 INK 9;
130 REM FILL
140 co T 110
Thiswill printa ‘moire’ type pattern
andthenprocedetochangethe paper
andinkcolours aftera second without
the need to redraw the pattern. The
way it works will be explained later.
Fifth is not only a graphics exten-
sion to the Spectrum. It is best
described as a graphics interface.

Many command extensions that you
find on other machines, will only
allow you to do one-way processing,
but not Fifth. It is possible to interface
existing Sinclair Basic with Fifth
commands.

This is achieved by using the 13
Fifth functions and the Fifth com-
mand LeT. TheFifth LeTissimilartothe
Basic one, and it allows the program-
mer to do calculations on variables
that Fifth uses. So:

100 reM LET X =coLum invader

110 LET X=%x+12

120 rem move invader, x, line invader
Here, lines 100 and 120 are REM
statement containing Fifth com-
mands, which use the variable x. Line
110 however is an ordinary Basic LeT,
and this means that external (to Fifth)
calculations can be performed on
variables, and the modified values
returned to Fifth.

To actually ‘get’ the information,
the Fifth functions can be used. This
enables the programmer to find out
whatis going onwhen the program is
running. So if | wanted to find out the
speed of a given object, | could then
use the veLocimy function.

PRESENTATION
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Computer Rentals Limited supplied
me with a copy of their Fifth which
was recorded three times on an
ordinary cassette. The completed
manual was also supplied. When the
package is released in late Septem-
ber, it will have a box containing a
professional cassette with the docu-
mentation.

The documentation consisted of a
43-page Fifth user manual which was
written by 15-year-old Richard
Taylor, the author of Fifth. This
contains an introduction to Fifth with
a description of the 25 Fifth com-
mands and the 13 functions.

Unfortunately, the manual is badly
written and the quality of printing
lacks something to be desired. There
is a lengthy description of each
command, with example programs,
butthedescriptions are just notclear.

As far as the printing goes, the
manual was riddled with dirty type
which appeared in the text, and
unfortunately in mthe program ex-
amplesalso. Thisisthebad partofthe
package, and | would suggest that
CRL gets the thing rewritten.

There are some good points to
the manual, it has an index and the
functions are explained well.

IN USE

PR TR

Setting up the package was a bitof a
problem because CRL ommited the
cope within their instructions to load
Fifth. The package is completely
written in machine code and when
loaded, resides below the user defin-
able graphics area, and it occupies

4338 bytes (just over 4K).

When loading, you have to reset
RAMTOP below the area of Fifth by
using cooe. | would have prefered
CRLtohaveincluded a Basicloaderto
do this because lazy people like me
‘will tend to forget.

The Fifth commands are placed in
REM statements, and when the prog-
ram is run, Fifth finds the REM
statements and then acts according-
ly. It is still possible to have genuine
REM statements by including an “*'
before any comment. The difficulty in
using Fifth is in getting used to it.

The Fifth commands that use para-
meters are normally seperated by a
comma,orspace. Thereseemedto be
some irregularities in this area, and |
hadto checkto see if| had included all
my commas and spaces.

As forthe results? Well, impressive
is the best way to put it. As | have
mentioned earlier, it is possible to
move objects (objects being single
characters or UDGs) around the
screen, pixel by pixel. The result is
that the object appears to ‘glide’ and
this is quite amazing to watch.

Manipulating objects is not too
difficult, and after a while | wrote a
program which moved several ‘O's
about the screen, colliding with each
other and then going in a different
direction. | couldn’t have done this in
Basic, and | wouldn't have bothered
to try it in machine code,

This is the idea behind using Fifth.
You now have the chance to try out
new ideas, and have a chance of
seeing them working within the hour,
and notawholeday asisthe casewith
machine-code programming.

Saving your masterpiece is possi-
ble by saveing the area that Fifth
occupied in memory. It is also advis-
able to save the user definable
graphics areas as well because you
will no doubt be using them a lot with
this package.

VERDICT

1T PSP

For anyone who is interested in
graphical work of any kind on the
Spectrum, Fifth must seriously be
considered. It provides you with a
labour saving means to produce
some good graphical results, and
with the ability to move objects pixel
by pixel, will give a new meaning to
the words ‘flicker-free’

Above all, Fifth is excellent value
for money, at £9.95 you get a
sophisticated package which will
keep you at the Spectrum.

Name: Fifth.

Application: Graphical extension.
System: 48K ZX Spectrum.
Language: Z8 machine code,
Format: Cassete.

Publisher: Computer Rentals Ltd.
Price: £9.95.

Awvailable: Popular computer outlets
{(WH Smiths etc) Late September.



INSTANT IMAGE TRANSFER

TO ZX SPECTRUM

RD DIGITAL TRACER £55.50

F

Please send me ... RD DIGITAL TRACERS at £55.50 =ach

(including P&P and VAT). [ enclose cheque for £ .. ... ..
to RD Laboratories Ltd
L frve e S T SR SR A SR S

L T S SRR I L b ST s S

pa Yl‘[hlﬂ

Send to: Dept. YCF, RD Loboratories Lid, 20 Court Road Estate,
Cwmbran, Gwent NP44 3AS

RD Laboratories also supply the RD 8100 SYSTEM for economic automatic
medsurement, test and contral The modular-bosed RD 8100 SYSTEM s
already used widely in many applications — from scientific experimentation
to small-scale enérgy management systems. Please send stomp and address
for brochure.

The high resolution colour graphics of the ZX
Spectrum permit accurate presentation of complex
or irregular images — maps, technical drawings,
even personalities. But entering individual co-
ordinates for unusual shapes can be tedious and
time-consuming.

The RD DIGITAL TRACER cuts out tedious
plotting. It provides instant transfer from original to
diplay file — for screen display, ZX printer printout,
or retention on cassette.

The RD DIGITAL TRACER is supplied with
tracing sheet, software cassette and full instructions
on use. Latest software includes fast colour fill
audible keystroke acknowledgement, fast PAPER
colour change and fast LOAD from saved display
file.

This is an invaluable tocl for engineers, architects
and other technicians, and for educational use in
the presentation of lectures, and in computer
training and application. Designed for the ZX
Spectrum, the RD DIGITAL TRACER as supplied
is compatible with ZX 81, although high resolution
colour graphics are not available on this machine.

The RD DIGITAL TRACER is available from
computer shops or direct from RD Laboratories.
The direct, UK only, price of £55.50 includes VAT
(Postage and Packing free). Send a cheque (payable
to RD Laboratories Lid.) with order for delivery
within 28 days, or ask your local dealer for details.

R D Laboratories Led

20 Court Road Estate Cwmbran Gwent NPG4g 3AS
(063331 74333

DJL

Tel: (0793) 724317 Trade enquiries welcome

Export Orders: Please add £1.00 per tape airmail
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DEPT SP, 9 TWEED CLOSE, SWINDON, WILTS SN2 3PU

NEW SPECTRUM

16/48K VERSION OF
Z-MAN £5.95

FROGGY

ZUCKMAN
ZX81 (16K) ZX81 (16K)
*ALL MACHINE CODE *MOVING CARS,
(10K) LOGS, TURTLES
*FOUR INDEPENDENT *ALLIGATORS,
GHOSTS DIVING TURTLES
* HIGH-SCORE "HALL *FOUR ‘SCREENS’ OF
OF FAME’ ACTION
*AUTHENTIC ARCADE *ALL ARCADE
ACTION FEATURES
*TITLE/DISPLAY *ENTIRELY MACHINE
MODE CODE
ONLY £5.95 INC. P&P ONLY £4.95 INC. P&P

%o

" rROGEY

SPECTRUM VERSION DF
ARCADE GAME WITH FULL ARCADE
FEATURES:

ZX Spectrum #¥

16K or 48K

* Fabulous Hi-Res Colour Graphics
Authentic Sound Effecis + 3 Tunes
3-D Logs, Swimming & Diving
Turtles

3 Lanes of Multi-coloured vehicles
On-screen Score, Hi-Score, Time-bar
Snake, Alligators and Baby Frog
‘Top 5' High-Score initials table
Demonstration Game routine

* ¥

® % % ¥ W

Your home-sick frog must leap across a
busy main road, then onto logs and
wurtles in the river to reach safety of
the river-bank frog-homes, THIS
MACHINE-CODE GAME MUST BE
SEEN TO BE BELEIVEDN

ONLY £5.95 INC.P & P
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UPGRADE YOUR
SPECTRUMR §,

with an EASY TO FIT
DELTA-RAM KIT

SPECTRUM

ZX81 16K

BIO-RHYTHMS:

Plot your rhythms on a month by month basis, if you have a printer
you can have a hard copy. Complete with explanations ............ £5.05
SPELLING TUTOR:

An educational game for those that need help with their spelling.
Over ninety per cent successful. Fully programmable dictionary £5.95
TREASURE ISLAND:

Find the hidden treasure before the monkeys steal it. On the way
mind the giant birds, man-eating reptiles and dangerous swamps. All

ISPE{:TRUM_ :

|0£26 ¥

Each kit conl:'ains

ions for easy, trouble-free installation within
your Spectrum case. Prices include p, & p, and VAT,

FREE with every order the UNIQUE

on graphics with just enough text to keep yousane.................. £5.95 : z

3 5 DELTA CHIPCHEK Memory Diagnostic

For the Spectrum 48 Cassette worth £3.50 i =

MYSTERY MANOR £6.50 -

Find the murderer before he (or she) finds you and your career as All you need to do is cut out this coupon,

Db e 1||::k the &Dilﬁ;:lrla}:jﬂ box,dﬁncltljlsT yl:ln_lur
cheque or Access No. and we'll do the rest

MASTER CODE : £6.50 N &

Based on the famous game. Try your skill against the computer. You Agmiss

T By e e e R N S S R o - AN S A S g

All available immediately from Bamby Software, Leverburgh, Isle of [TTITT] J [ [ | | | I | |

Harris PAS3 3TX. Includes our no quibble guarantee. Access orders
welcome by mail or telephone: 085982 313. Dealer Enquires Welcome
and 48 hour delivery.

Make cheques payable to Servedata Ltd

\ 15 Church Street, Basingstoke, Hants RG21 10G
Tel: 0635 45373
N EEEET Y e T T R (SR

I DELTA RESEARCH LIT\/IITEDI

OMNICALC (48K Spectrum)
The best Spectrum spreadsheet
you can buy, Written in machine
code to be faster, to give you
more space for data, and to i
allow more features to be [
includad, it is guaranteed
uncrashable.
% 99 columns or 250 rows.
* Fully prompted input.
* Extensive repeat facilities.
* Supports ALL Spectrum
functions.
* Unique iterative facility.
* Totals/Sub-totals.
+ many more.

“If more programs shared the
quality of OMNICALC then we
might see more Spectrums in
offices"

Home Computing Weekly
3/6/83

“It is ideal for someone who
has just found the spreadshest
concept, but it is also a very
| powerful tool for anyone who
has used one previously”
Sinclair User June 1983

Complete with comprehensive
manual. £9.95.

ﬁ; M EVOLUTION (48K Spectrum) Smilodon,
""f Jﬁﬂ«* Tyrannosaurus Rex, Diatryma, Stegosaurus,
#+" Podopteryx, Brontosaurus are just some of the
# " creatures you'll meet on the fascinating journey
* from the start of life on this planet to man. Educational
-~ and fun, this adventure took 3500 million years the first
‘time it was played. .. Can you do it quicker? ... .- just £6.95

CREVASSE /HOTFOOT (Any Spectrum) Can you make it
across the ice-cap whilst chasms open and close all around you. ..
or help a hungry rabbit in a hostile world . . . “Simply Wonderful”
SinclairUser June 1983. .. 2 original games on one cassette—only £4.95
THE TRAIN GAME (Any Spectrum) The game that starts where model
~. " railways left off. Full graphics featuring passenger, goods & express trains;
¥ . Ttunnels; stations; turntable bonus games; irate passengers; collisions: derailments:
and everything else you expact from a major railway! - Superb valug£5.95
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auialll Spectrum |

The playing of computer games has
been sweeping the country like a
particularly virulent virus. Arcades
and pubs are full of the worst victims
— addicts who spend more than £1 a
day on their fix of space invaders and
asteroids.

They are foolish people. Four
months' machine-money, about
£100, could have brought them
perhaps the best games machine of
them all: the Sinclair Spectrum
microcomputer. It offers the widest
and most original range of games
available, and it doesn’t need 20p to
start the play.

Spectrum owners are lucky, UK
sales of the machine passed 500,000
inAugust 1983. Thatis more than any
other machine except its predeces-
sor, the ZX81 — and the Spectrum is
catching up fast. This huge volume of
potential games-players hasresulted
in an explosion of software, which
has been unabated since early 1982.

Just as the Beatles were the
catalyst to the tidal wave of music
business 20 years ago, the Spectrum

has turned the software houses from
a cottage industry into a major
creative enterprise. Companies com-
pete to spend tens of thousands of

pounds on advertising, and program- .

mers become rich overnight from a
single game. Micros such as the Vic
20 and the BBC have done the same.
But none beat the Spectrum for
games sales.

The first popular Spectrum games
were invariably variations on themes
established in the arcades. Vertical
shoot-up games, like Galaxions, and
maze games such as Hungry Horace
require no explanation. New games
are often merely more of the same in
thin disguise.

In the early Spectrum days, the
adventure game flourished. A series
of questions on an otherwise blank
screen asked you which way—north,
south, east or west — you wished to
proceed in search of a dragon or the
control room of a spaceship. They
were aboutasthrilling asastreetmap
of Rugby.

Since then, games have diversified
and become sophisticated. Adven-
ture games come with graphics, and
graphics generally have improved in

quantum leaps. The Spectrum can
make anobjectthree-dimensional, so
that it will jump out of the screen to
get nearer your throat,

Ideas have bloomed. Your Spec-
trum enables youto climb Himalayan
mountains, resistoral bacteria, round
up sheep, avoid London tube trains,
or glide through coloured blocks in a
cerebral space. Even the old battle
against the aliens takes diverse
forms: some aliens spawn sinisterly
in tracts of empty space while others
haggle with you over foodstuffs.

Most games lose their appeal
within weelks. It doesn't matter.
There is always something different
to buy. Besides, they may serve us
well. Firstly, they encourage people
to program theirown games and thus
become computer-literate. Second-
ly, they create a reservoir of astound-
ing split-second reaction and tactical
thinking that may come in handy
when the hostile flying saucers float
down over Westminster.

Spectrum owners will know what
to do. Just hand them a joystick.

The following is a representative
sample of Spectrum games:

to bloom,

you get the second flower
wasp-like

the micro market. It has
‘state of the art’ games like

¥ ii | uﬁ‘p =
:-. Wthe,
PLAY THE EHMI’

Name: PSST
Machine: 16K/48K
Spectrum

Title: Ultimate Play
the Game

Price: £

Ultimate Play the Game s a
great name for a company,
and PSST quite a different
idea for a game. The pack-
aging illustrates Robbie the
Robot, sitting on a flower,
and defending it from what
look like tiny Weetabix with
wings and eyes.

Robbie is moved about
the screen by means of
cursors,andisabletocolect
fly-swats, grow-bags, and

most importantly various
spray-guns, which he uses
to defend himself against
an assortment of hungry
parasites. The parasites
wander about until they
find a flower and then eat it,
with negative effects on its
growth.

Different sprays kill diffe-
rent sorts of bug. Until the
first flower blooms, the
attack is mounted by Inter-
stellar Space Slugs, which
look like ordinary slugs and
whose connection with
space is dubious.

The second wave in-
cludes Scuttling Leaches,
whicharefuzzythings, balls
of static with roving eyes. If

Menaching Midges apear.
When a creature is
sprayed (or shot with a
laser, an ever-useful tool in
thegarden),itdisappearsin
a satisfying cloud of col-
oured smoke. Without a
joystick, spraying a crea-
tureis an especially difficult
task, but the difficulty
generally is such that play-
ers will enjoy improving
their skills, if only for the
reward of hearing the
cheerful melody played
when the flower blooms.

In this garden, Percy
Thrower's expertise is of
little use, but to those har-
dened by the trials of inter-
stellar war, PSST is a
pleasant and challenging
respite.

More than any other micro
manufacturer, Clive Sinc-
lair has produced the peo-
ple’s computer. He did it
first with the ZX80 and the
ZX81, then again with the
Spectrum.

Low prices have bred
volume soles, which have
inbred excellent software
support — and a new gen-
eration of computer users
and programmers.

Itiseasy to seetheimpact
the Spectrum has had on

Timegate and Psion Flight
Simulator to its credit. And
software production gener-
ally is moving away from
the Space Invaders/Pac-
man clones to genuine ori-
ginality.

The Spectrum'’s popular-
ity with games manufactur-
ers is only partly attribut-
able to its wide availability.
The machine offers good
high-resolution and user-
defined colour graphics. It
is relatively simple to use
those facilities to transform
Spectrums alphabet into
almost any arcane script
you care to mention,

When the machine first
came out, in May 1982, the
pundits hailed it with cries
of ‘Uncle Clive's done it
again’. It was seen as the
best you could get for the
price — and it is still a lot
better than many machines
at twice the price.

Some reviewers even
topyed with the possibility
ofthe Spectrum being used
as a machine for small-
business users.

But such use hinged on
the microdrives. Promised
when the Spectrum was
launched, they are now just
about to be released.

Business software manu-
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LOW COST
BUSINESS SOFTWARE

ZX81 16K

ACCOUNTS PREPARATION
Produces printouts of all prime entries, nominal ledger, profit
and loss account and balance sheet. Has 31 nominal ledger
accounts.
Sole Trader — £17.50 Limited Company — £17:50
(Combinad Price — £25.00)

SALES AND PURCHASE LEDGERS
Produces day books, sales/purchases and VAT analyses,
debtors/creditors listings and statement. 50 accounts and 200
monthly transactions.
Sales — £20.00 Purchases — £20.00
(Combined Price — £25.00)

SPECTRUM 48K
ACCOUNTS PREPARATION
Produces printouts of all prime entries, nominal ledger, trial
balance, profit and loss account and balance sheet with
supporting schedules. Has 73 nominal ledger accounts and
automatically calculates VAT.
Sole Trader/Partnership {up to 4) — £25.00
Limited Company — £25.00
{Combined Price — £35.00)

SALES AND PURCHASE LEDGERS
Produces day book, sales/purehases and VAT analyses,
debtors/creditors listings and statements. 250 accounts and
1000 monthly transactions. Automatically calculates VAT,
£25.00

All programs have been professionally developed and are
being used by practising accountants and small businesses
Supplied on cassette with operating instructions

Full aetails from

HESTACREST LIMITED

P.O. Box 19, Leighton Buzzard, Beds. LU7 0DG
el 052-523 785

SPECTRUM AND ZX81
HARDWARE

PANDA

The famous Panda Expandable Ram Pack Massive 16K
i add-on memory .-.hu:h can r"-;-sﬂ'_,.r be expanded 1o 32K
with an optional plug-in module. Bupplied in rigged
no-wobble desicm, rnugged, injection moulded case,
contoured to fit the ZX8] snuggly. Compatible with other
add-ons (printer etc). LED on/off indicator. No additional
power needed just plug in an go. British designed and

made from top quality components

throughout, quaranteed 12 months,. ONLY £19-95
EXPANSION MODULE ONLY £14-50
The 16K Panda' iz easily expanded from 16K to 32K

by adding this expansion module as and when you need it.

GIANT PANDA

Giant Panda the two together, Buy the Panda and the Expansion Module at
the same time for a gigantic 32K bytes and save.

)

Complete at a special price of ONLY £34-00
PROFESSIONAL CASED KEYBOARD

TYPE FD42

FOR ZX81 OR SPECTRUM

This famaous, best selling
product immediately converts
your ZX Computer into a
sturdy, attractive and
professional unit, with full size
typewriter kevboard. A tough
plastic case encloses the keyboard, PCB
and power supply. It has 42 keys including all
ZKXB1/Spectrum graphic chars r:'k-*rr printed on them. The full lld'.'-e] kx_\
"'Mil“hr‘*? have gold plated contacts and guaranteed life of 10° ope
It's 30 easy to installl You s simply unscrew the: ZX PCB from it case, s

to the FD case, and plug in the kevboard. Mo
ONLY £29‘ﬂﬂ

soldering ar technical knowledge required

the
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PROM SERVICES

ZX hardware specialists

Industrial microsystem design and manufacture
Errous for SPECTRUMS
The 8K SPECTRUM Ermom Board allows direct access 1o 4 x 2K Errom or RAM Ic's
(27162516 0r 6116 s5). Alternatively 4K Erraoms (2732 types) may be used by paging
in 2 x 8K banks. The Errom Board fits the 56-64K area of mamory so when used on the
48K SPECTRUM selaction of normal RAM or Errom Is made by switching, ie paged
RAM/Ereom. RAMTOP is automatically set an puwar-c-n
PRICES: Erncw Board . 5
Ernca Board with toolkit ERACM .
Cithar preprogrammed EPROMS ..
The toalkit Erpon contains routines suchas SvCHCILL L.IFII DOWN LEFT, HEGHT h Pixel
or character SCROLL ATTRIBUTES U.D.LAR, CLS UDLR REMOVE, DELETE,
MEMOH‘\" FEM, SEARCH, ADDRESS. All routines are executed using a single BASIC
command or programme line,
AVAILABLE SOOMN:
SPECTRUM Disassembler and Monitor Erroms
Errom F'ml-?ramrnar
BIPOLAR Errom Programmer
2amp power Supply

for Z¥ SPECTRAUM
ar ZX81

ZX81 ErRcw BOARD with 40 routine toolkit EPROM. ........
Prs rammed ZX81 EFRCMS.........

D LOADSAVE DISASSEM
GFIAFHN:S BOARD with 4k of Errom ..
AUTOSTART — automatically run a programme stared in EPfoM on Switchan ... £9.95
SPECTRUM RAMPACK ADAPTOR adds a 16K ZX81 RAM to the 16K SPECTHUEI\;! o

-,

DAT# ACQUISITION and CONTROL
&B of hardware for control and mtlndoﬂnsg purposes, a.9.: 8 Analogue Input cards
85; 3 Analogue output cards £26.95; |N/OUT cards from £14.50 with LED
mdnt‘;ﬂ.InI' AD and D/A aptions; OPTO-ISOLATOR accepts 12 high voltage inputs £23.85.
MULTIFLEXER adds up to 48 /0 inputs £0.95; COUNTERTIMER £13.95; REAL TIME
Ezl_sﬂgslﬁ £20.95 (optional battery back up): SERIAL (R5232) communications imterface

OTHERS e.g.
connecions

3 slot extender board £16.895; Audio board £21; Edge cards 75p;
.50; nbbon cable T5p/f.

Errom SERVICES
3 Wedgewood Drive, Leeds LS8 1EF (0532) 667183

TYPE FDS FOR ZX81 OR SPECTRUM

Cur new advanced keyboard has the same, fine specifications as the FD42
system, but with a new re-designed casze, space bar and double-sized shift
and enter keys. A must for the disceming ZXB1 or

Spectrum user, ONLY £39-95
e B e S S e e 0

ZX KLIK-KEYBOARD

If, like many ZX81 users, youare fed upwiththe
dead feel of the touch sensitive keypad
then consider the well tried Klik-
Keyboard'. Thisisasimply fitted
genuine push button keyboard

which has been desicmed asan

exact replacement for, and is no larger
than, the existing keypad. ® Fitson to the ZXE] :
B Full 40 keys plus one spare for any purpose. @ No soldering — just plugin
® MNotrailingwires ® Clear permanent two ca lour legends, ™ Positive fes]
and sound as dataisentered. B Speeds up programming enormaously and
reduceserrors. M Fitting service offered £2-00 exira

(remember tosend your ZX81), ONLY £24-50
Kempshott Lane, Basingstoke
Hants RG22 51T

ELECTRONICS LTD

r______...._____...._
I wish o order the ollowing
I Quantity

[tem
Panda (@ £19-95 inc.
Expansion Module @ £24-50 inc
Ciant Panda @ £34-00 inc. .
FD 42 Keyboard Z¥/Spectrum® £29

_Amount

_ DS Keyboard ZX/Spectrum* @ £3 3595 inc
ZX Klik-Keyboard (@ £234-50 inc
TOTAL *Please Indicate,

All prices include VAT and post and packaging. All items incbude a full year gua.ram.ae
Products are stocked and usually despaiched within 10 days rseas Customers add £4 post
and packing. ChequesPosal Dtriers ete. should be made payable 1o AFDEC Blectranics Lid ]
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PC Files

GAMES

Spectrum

facturers held fire, waiting
for the storage revolution.
And the Spectrum spiralled
off as a highly lucrative
games/hobbyist machine.

The Spectrum is cheap,
available and well sup-
ported by software. Its
Basic is workman-like and
thoroughly debuged. Its
single-key entry system,
although irritating to the
veteran keyboard artist, is a
joy to the novice.

The Spectrum’s grim de-
termination to not let you
enter a line that is not
syntactically correct is a
giant step for user friendli-
ness. So is the way the
Spectrum  automatically
spaces keywords in the
program listing.

The basic machine, plus
the ‘cheap and cheerful’ ZX
printer is all the novice
needs to learn how to prog-
ram in glorious Specnico-
lour.

Sinclair also promises a
‘low-cost cartridge system.
Depending on the software
offered, this will make a
considerable difference to
the machine's capabilities.

Sinclair machines are
different, and the Spectrum
is no exception. There are
now enough of them about
for users to be confident
that they will not be
stranded with an outmoded
white elephant.

Name: Spawn Of Evil.
Application: game.
Price: £4.95.
Publisher: DK' Tronics.

Contact:

The respected astronomer
Sir Fred Hoyle believes that
life originates in deep
space. If it does, it may

evolve strange breeding
habits.

Inthis game, not only the
breeding habits but the
names as well are strange.
Active Ectogenetic Galactic
Gametes (EGGs) produce
Pulsoids, which fuse to
make Cycloids. Full Aliens,
which look like mutant four-
leaf clovers, also fuse to
produce EGGS, ready to
begin another cycle. When
three EGGS are about,
Aliens go on a seek-and-
destroy rampage, hurling
huge red globular plasma
balls at you. This is only half
of it. The game is so com-
plex, one side of the casset-
te is taken up with instruc-
tions alone.

Another thing about
space is that it is largely
empty. The game accurate-
ly reflects this— yourtarget-
ing screen is almost always
empty. Occasionally,
Aliens will flit by. To track
them down, you must
switch to the long-range
scanner. The Aliens will be
shown as black squares on
a yellow background, and
otherthings aslooseclouds
of dots.

Clouds of squares drift
like dust, buffeted perhaps
by interstellar winds.
Catching spores and Aliens
in your target area is like
catching midges and
dandelions in a shifting
breeze. Itis barely possible.
Even in your hand they will
slip your grasp. An Alien
just won't keep still for a
good, square shot at it.

This is one of the most
difficult games | have ever
played. Several attempts
have scored minimal
points, while the Aliens
have inexorably pursued

. Spectrum W

their malignant breeding
cycle. Butfor a space game,
| must concede that the
imagination in Spawn of
Evil is excellent. With a
programmable  joystick,
and the instincts and reac-
tions of a keener player, |

wouldfind this game totally
absorbing. Forme, thechal-
lenge is too great.

| leave the Spawn largely
intact to sweep the galaxy.
Any day now, we will see it
in the skies. And it is my
fault.

Name: The Train Game,
Application: game.
Price: £

Publisher: Microsphere
Computer Services Ltd.
Contact:

Who would have believed
thatthe Spectrum’s modest
loudspeaker could be made
to reproduce the sound of a
chugging locomotive? This
addictive noise is only one
of many marvellous
aspects of the Train Game.

With the power merely to
change railway points and
stop trains at stations, you
will soon find yourself
embroiled in the desperate
task of keeping impatient
passengers happy and
moving, preventing derail-
ments and loss of entire
trains in tunnels.

You may load one of two
track layouts, each with
three stations and a net-
work of alphabetically
labelled points. Starting at
level one, a blue train
appears and blue passen-
gers start to wait on the
platforms. By pressing the
key corresponding to the
point for which the train is
heading, you can divert its
course. Or you can prevent

it crashing, with the loss of |

one of your four lives.
Switch the point under the
train, and another life is
gone.

Hopefully, you will reach

astation, pick up passngers
and a score, and move on.
Leave the passengers too
long and they will turn
white with rage, hijack the
train, refuse to pay the fare,
let other passengers on, or
helpyourscore. Worse still,
if the stations fill up, pas-
sengers will be pushed
onto the rails, with subse-
quent loss of yet another
life.

Pick up 25 blue passen-
gers, and a red train will
appear for red passengers.
Next is a magenta train. By
level four, you will have
combinations of trains,
each collecting different
passengers. Soon, rogue
express and goods trains
will appear. These are in-
credible nuisances, and
bestshunted off where they
came from.

Keeping the trains on the
tracks and the travellers
travelling is a nerve-racking
business. Keys, the location
of which you've known all
your life, will suddenly dis-
appear from your keyboard
while the train puffs inexor-
ably on to disaster. It is
possibleto freezethe action
by pressing the ‘space’ key,
but even this did not help
me much.

The Train Game presents
an intellectual puzzle as
complex as any maze. It
requires constant thinking
ahead, split-second deci-
sionmaking.
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WE'VE PICKED THE BEST,
FORGET THE REST! SPECTRUM/ZX81

SOFTWARE SUPERMARKET

Allwe do at Software Supermarket is play every Spectrum/ZX81
program we can find, pick out the very best and offer only those to
our customers - in our ads and our catalogues,

From over 30 countries you write, praising our free selection service
(it's impartial, too: we produce no programs ourselves). You say we
save you plenty - in postage and mistakes

And we e quick. We usually send your order out on the same day
we get it. Faulty tapes, if any, replaced at once

OUR NEW CATALOGUE IS QUT NOW. Here's a few - the best of
the new, the all-time greats. Free catalogue with every order,

You've got a great computer: we've got the great programs.

Mail order only, ;Jnagn If we had to run 4 shop, we wouldn't

have time to run all the programs.

48K SPECTRUM ONLY

TRANSYLVANIAN TOWER nthrallimg and

addictive -P"”l‘l
An excellant game at a reasonable price” (PCN) ':n nning 30 graphic ads 'ent'; I
[and shaot} your way through the 500 3D rooms in Count Creepie's ca:
advent ure and arcade games with great skill. We can't give it up! (R .une,.«h:-*rdj £6.50
E T Amazing 3D "1‘11TI'|"|[E*JrJ I Watch'en
T ST MA CH hear and se= them bat muh |u fielders run!
Choose your own teams o1 use the England/Australian teams in the computer, Clear on
screen instructions, And ONE DAY CRICKET on the ‘B
K T An excel
BIIAC CRYS AL The mass
£ cassettes in 6 chapters. You must solve sach of the 6 stages to d
Real-time monster battles, 16 rc-mm:t”q ke

ality and va,

i Gftdd:
gal

2 . Shou
o, 30 beau I
took 4 people 18 months to

rl"tll'ES 500 word v ,n“.atqw 16 page instruction manual: it
write! (Melbourne House) £14.95
“Excellent.. the
RESCUE 20 page clear
ingenious 3 stage adventure. Four skill k
you need it! Great fun. {CRL) £5.95
“Great fun...much more entertaining th

TRADE (Your Computer). Great spacesh

graphics - a big adventure that Jadmwnq;L_ Durs'“

best adventure game [ have ever played” (BCN)
Itten on-screen manual leads you o very
Full information on screen plu:;d map when

he usual adventure’

2 EXTE

PIMANIA ' s '
A \'C'I]df[ CUre, great graphics and music and

you could win the £6,000 Galden Sundial of Pi. (Automata) £10.00

LET ‘E.T.X.' TALK TO YOU ;==

ever heard in this “adventure/graphic arcade game ut i every byte of computing
pawer i the S‘pe-:u'"r mbbrv Enchanting graphic adventure: 16 landscapes: 1400
power 2ones: 4-levels: 16-page on-screen manual up to 8 players: 1t's amazing what a
Spectrum can do. ET X will run in 16K, but without speech. Use keyhaard or Kempston/
AGF joystick. (Abbex) £5.95

FROGGY .

As you get better, the game gets harder. |

The clearest

The bsul frnt, there is, we reckon. This game use
'en have to unplug
Just great. (DJL) £

JUNGLE FEVER .o
Smashi "xg [uII -SCTBEN "II'III'I]u[.dd grupln"
you leap raging waterfalls, swing on a rope across deep pits, dodge spiders and poisoned

blow darts. Good sound, too. On-screen lives, score, hi-score with name, time left. Some of
the best graphics we've seen. (A&F) £6.90.
Can you dig fas

MONSTERS [N HEL escape from t ad Mank's

mensters? Vampires, followed by ghouls, clenes, demans and more chase you
successively up and down above the very realistic flames of Hell, Very exciting game
[Softek) £5.95

50 much
rinter. Loads in 2 parts

nough to

50

oman

N COMpany Lm 110l

[E‘:.]:I at
'dKf" aff 1u| -| new plan

,m:'r -PAC

eship fIJ"|'L']“ '.“

|.l|d|.Lf ;"L n I\,|'|:1 ge at Hea
ck displays Watch qut for rogues. 7 skill

mcludin Lderru [-c'.f. r"'nt 'l‘:

WINGED AVENGE__R

Very fast PHOENIX', 7 play levels
bombs. A best-seller. (Work F

3D TANX Shoot th hie enerny tar
Ulur |
training program: even plays

FAUST'S FOLLY.

$: clear instructions: then a Hmmhmq adventure wi

it's i¢! Loads
th directions, inventary, look

~ 2X81 OWNERS

Special 16K ZX81 versions of 5 of these programs are available, Use the
coupon to order. Free 12-page ZX81 only catalogue with order or phone for
catalogue only.

BLACK CRYSTAL £1.50 WINGED AVENGER £4.50
TRADER £9.95 FROGGY £5.95
PIMANIA £8.00

CHARGE PROGRAMS TO ANY VISA CARD
CALL 01-789 8546 (24 hours)

To: Software Supermarket, 87 Howard's Lane, London, SW15 6NU,

magazine, write youg
(5.F.)

order out carefull
m D 48K Spectrurm D 16K ZX

Iy on plain
PO for £ pay. J;Jlt'

apitals. Ii read it, you won't get it
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* Are you making the most #

of your ZX micro?

A new and different approach tostretching your micro...an d

EXPLORER’S GUIDE TO THE ZX SPECTRUM SENSATIONAL GAMES FOR

AND ZX8I Y%URZXB|
K . an

e e ol SPECTACULAR GAMES FOR
Whether you're a new owner or a YOUR ZX SPECTRUM

confirmed Sinclair addict, this
book gives you a complete
and practical guide to the
world's most popular
micro—the ZX81 —and its
stablemate the ZX
Spectrum,

Hal Renko and Sam Edwards

Does your brain get enough exercise?
Are your wits as sharp, or your
reactions as quick, as they should be?
No?
Then tone up the muscles of your mind
3 with this enthralling collection of arcade
" and action games, puzzles, brain-teasers, and
competitions for your ZX micro,

It shows you the way to
take full advantage of
the power and
capabilities of your
micro. The authar
begins with an
easy and gentle
introduction to

/ Now you can:

/ ® Battle with GALACTIC MONSTERS and ZOMBIES IN
/ THE SWAMP

/' ® Compete ina thrilling ROAD RACE

® Defend yourself against a SHIP'S ATTACK

programming

in Sinclair If you survive all that, you can go on to:

BASIC before ® Gamble at LAS VEGAS A GOGO and the KENTUCKY
changing gear DERBY

to delve into ® Plumb the mysteries of the BLACK BOX

more ® Stretch your mind with intriguing board games like
advanced ONE TO FIVE, SHAKESPEARIAN SHUFFLE, and MINI

techniques and %
practical projects.

The style is informal
and easy to follow with plenty
of illustrations, so that even machine

MANCALA
® Test your intellect with VOWELS AND CONSONANTS,
KEYBOARD MEMORY, and AT THE MARKET

Will you turn out te be a GENIUS AT WORK.?

code and analog simulation become tools you can Use What are you waiting for? ... On your marks, get set, GO!

with ease. The practical projects interfacing your micro to the

outside world are described in detail, and include an elementary 128 pages 0201 14672 X (ZX 81) £3.95 each
introduction to digital electronics. 0201 14667 3 (Spectrum)

There are over forty original and exciting projects and programs  Available from bookshops and computer stores everywhere,
in the book, including: or direct from Addison-Wesley. There's no charge for postage
® Colour graphlcs, plotting and drawing and packing.

® Animation program ‘YWalkman' e pe e e R R T e R S
® Special simulation programs | e
: Pseudo and real 3D programs | opies of Explorer's Guide to the ZX Spectrum and ZX81 i
The one-switch typewriter for handicapped people | 0 201 14638 X £7.95 I
® A model railway controller copies of Sensational Games for your ZX8| I
® Games and puzzles | 0201 14672 X £3.95
® Mathematical teasers | D copies of Spectacular Games for your ZX Spectrum |
And for those of you who are not so nimble-fingered, we will 0201 14667 | . £3.95 i I
soon be producing cassette tapes of all the programs included in I D copies of your new Micracomputing Caralogue
the book in both Spectrum and ZX81 versions. These tapes will | ; . X |
be available either separately or packed with the book. Phone us | enclose my cheque/postal order for £ L=l
o ekl | Please charge my Access/Visa/American I-_xpressa'Dmers Club : |
257 pages 0201 14638 X £7.95 | Account No. R _l | Pt | | ﬁ I
| Signed o Date _ |
I MName E
Add it
A  ADDISON-WESLEY PUBLISHERS ik b |
vv 53 Bedford Square London WCIB 3DZ ' . |
Tel:01-631 1636 | ¥ Addison-Wesiey Publihers i ]




MINGULEN

COSMIC RAIDERS (16K) £5.95
You = the only ramaining pikot of the “Earth Defence Fleet”
— have the daunting task of defending the Earith from
attack by alien beings that have already set up a base of 88
thezir own on earth,
# Radar Scanner display in hi-res %
s Full colour and sound effects &

% From the author of Spectrum '‘Scramble’ &

#1007 machine code &

SPACE ZOMBIES

MINES OF SATURN and
RETURN TO EARTH £5.95
Mines of Saturn While piloting a routing orbat of Saturn
you are caught up in a radiation storm which forces you
into the giant planet’'s rings. Your enargy drained, you
make a forced lending on the planet's surdace. Luckily you
crashed near an abandoned miming base and you set off
in search ol some di-Mhium crestals 1o refual your
siranded space ship. Can you do it?

Return to Earth Having escaped from your previous
dilgmmas, you reach Earh Station 1. bul fad to make
radio contact. You effect a sale if harrowing manual
dacking. On entry you find it desered, and the control
room destroved. You must explore the station and find
some way io aleri Earth of your predicament, bui beware
many of the rooms are identical, there is extensive
damage, and signs ol alien intruders

Access or Visa Card holders
please telephone (0344) 27317 (Fam-&pm)

Mame Address

Space Zombies
Mad Martha

Ceosmic Raiders

Mines of Saturn/Return te Earth| |

MIKROGEN, Dept PCF, 24 Agar Crescent, Bracknell, Barkshire, RG12 2BK

b2

MAKE YOUR
SPECTRUM

Connect to professional printers with this
IMPROVED AND CHEA IFER Centronics
interface

#x Lprinl

ZX Lprint interface will enable your Spectrum computer
(16 or 48K) to print on any dot matrix or daisywheel
printer with ‘Centronics’ input. Just plug ZX Lprintin and
LPRINT and LLIST commands will work. COPY
command will work without any additional software on
all graphic Epsons, Seikosha 100 and 250, Star, Shinwa
and Microline 80.

And because NO additional software is needed all of
your RAM is free to take professional word processing
programmes such as Tasword 2,

@ WORD PROCESSING
@ HIGH RESOLUTION GRAPHICS PRINTING
@ PRINTS SPECTRUM AND USER DEFINED GRAPHICS
@ JUST PLUG IN FOR LPRINT, LLIST AND COPY!
@ COMPATIBLE WITH MICRODRIVES

CUHUFLEGTRONIGS

= =

26 Clarence Square, Cheltenham, Glos.

F-------——__ﬁ
ORDER: To EUROELECTRONICS, 26 Clarence Square,
| Cheltenham, Glos. GL50 2JP |

I From: Name:___ I
l Address: I
I This order is for: [Quantity)
ZX LPRINT interface ot £34.50
l Interconnecting Cable at £10.45 I
I Tasword 2 at £13.90 —_ I
Please specify make of your printer_
l Cheques/PO payable to Please add £1.45 pé&p I

EUROELECTROMICS please. Amount £ E
I Ask for our prices on printers or on a complete word processing I
package for Spectrum.
L-—————-----
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Prices: HISOFT PASCAL 41a
version SHARP MZB0A/B/K, SLUIPERBRAIN, RML380Z, & lormals etc.) £46.00 DEVPA
£14.00 DEVPAC tape varsion — Newbeain £25.00

All the above prices are fully inclusive of 15% VAT and P&P within the UK. Add £2 for orders 1o the mainiand of Eu rope and £4 to other countries.

HISOFT

In addition to our Pascal we also have available DEVPAG — 4 ZB0development package which includesa fast and
with single-step facility (even in ROM) and (on diskatte) an extended screen
developmen.

HISOFPT PASCAL
DEVPAC

Quality ZX SPECTRUM  Software

Hisol Pascal 4 is avery fastand powerlul microcomputer Pascal compiler that iz the
described in the Pascal User Manuel and Report (JensenMWirth) and produces Z80

of systems development. Tothisend Hisolt Pascal
ersions arevirtually identical except that the cassatie version does not suppo
on (HP4T) is organisedin a mannerthat makes it very easy to adapt to mast 2.

resultof three years developmeant work. The compiber conforms very closely 1o Standard Pascal as
2 2 object code directly in one pass; no P-codes o be subseguently interprated. HP4 is also small (ot
maore than 19K including runtime routines and tables) but this does not imply any lack of power — the compiler and runtimes were writtan in Z80 assembler language and agreat deal of
time was spent on increasing the speed and decreasing the size of the ertical routines.

We have designed HP4 o be simple 10 use, very fast, close to Standard Pascal [with extensions) and inexpensive, Thus we see it as being an atiractive package in the educational fiskd
(from teaching yoursedf al home o teaching students al university level) and inthe area 5

wversions for awide range of Z80 machines. The tape and disk v
slore and retrieve any variable to and from tape. The tape varsi
this in our HPAT Alteration Guide avallable separately.

#+++STOP PRESS++++

Hisoft Pascal now available for the SHARP MZ700!
Pascal for the ZX SPECTRUM now includes FREE Lc?a-slyle Turtle Graphics!
DEVPAL 3 is now available with allthe features you will

var nead from an assembler/disassembler

5688 review in Which Micro (September)

*xxwSTOP PRESS*+++

varsion(SHARP MZB0AKE, MZ700, NEWBRAIN eiz.) £40.25 HISOFT PASCAL 4 tapeversion (48K 2 SPECTRUM) E25.00 HISOFT PASCAL 4 disk
C disk varsion (Gamini GBOS or GB15 formats) £46.00 DEVPAC tape version — ZX SPECTRUM

is.available in bath cassette tape and diskette
r FILEs, insteadthe user is given tha ability to
B0 systems andwea supply detassan howta do

| powerful conditional assembler, alabeling disassembler, a debugger
editor. DEVPAC is a highly professional suite or programs which will greatly facilitate your software

13Gooseacre Cheddington
Leighton Buzzard Beds.
LU7 0SR -
,.‘.r and others Tel: (0296) 668995 —
d LY (=] I-|.b
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NEW: Speech & Music for ZX81 & Spectrum!
ZXM SOUND BOX

7,

NN\ 1Y,

o

& Comprehensive manual

THE EXPLORERS GUIDE TO THE ZX81:
utility programs plus much useful information on machine code and hardware.

@ 3 channel sound chip gives a huge range of possible -

sound effects. Programmable pitch, level, envelope
and noise source.

® For the ZXB1 or Spectrum - no adaptor needed.
@ Just plug it in. Other peripherals or Ram Pack can be

plugged into the ZXM.

@ Built in amplifier and loudspeaker.
® Audio in/out socket, can be used to amplify the

Spectrum ‘beep’.

® 9-pin I/O socket can be used with cheap Atari/

Commodore type joysticks.
includes many example
routines.

And Don't Forget Qur Books;

EXPLORING SPECTRUM BASIC: £495
£4.95
[PCW).

TIMEDATA Ltd.

S

® For the ZX81 or Spectrum - no adaptor needed,

® Let your computer talk back!

® ‘Allophone’ synthesis gives an unlimited vocabulary.

@ Active filtering for improved speech quality.

® Other peripherals or RAM Pack can be plugged into
the ZXS.

@ Output to normal audio amplifier or to our ZXM
Sound Box.

® Manual gives full details on how to use the ZXS, with
many examples,

The book of answers. Explains Spectrum BASIC programming
techniques in more depth than was possible in the Sinclair manual, illustrated by over 50 full programs. 192 pages.
The book for the ZX81 enthusiast. Games, application and

“Immediate and lasting value"

All prices include U K. carriage and VAT where applicable. Overseas customers add £1.50 per item for surface mail.
16 Hemmells, Laindon, Basildon, Essex. $515 6ED

777 //4/ cillepAcA

Tel.: (0268) 418121
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Qur product range and knowledge of
the system are unequalled—you'd
expect that in Cambridge,
wouldn't you!

ENEEEEER
Cambridge Computer Store

1 Emmanuel Street
Cambridge CB1 1NE
Telephone (0223) 358264

(closed 12 .30 — 1.15 except Saturday)

OVER 170 GREAT SPECTRUM .

GAMES BY MAIL
FROM BRITAIN'S TOP SOFTWARE HOUSES

* ZAPPY ILLUSTRATED CATALOGUE
FREE WITH FIRST ORDER
* ‘FREEPOST’ SERVICE

*TOTAL ENCLOSED

fRemember 1o
subtract offer
amount)}

nostal orders payable to CRASH MICRO

Postoode

CRASH MICRO, FREEPOST (No stamps), LUDLOW, SHROPSHIRE SY8 IBR ‘& 0584 5620




PC Files

PROGRAM LISTINGS

BIORHYTHMS

Here are three programs from 60 Programs for the Sinclair ZX Specrrum, anew

Pan/FCN book available for £4.95.

1@ BORDER 1: PAPER 1: CLS

28 G0 SUB 99

198 LET total=9: LET totalz2=4g;
PRINT INK SiAT @,1@; "BIORHYTHMS
": PRINT : PRINT i FPRINT

11@ PAFPER @: INK 5: PRINT TAB (
Z}i"BIRTH YEAR: " PRINT : PR
INT TAB (3) i "BIRTH MONTH: g -
RINT : FRINT TAB (3)i"BIRTH DAY;

115 PRINT : PRINT

128 PAFPER @: INK S: PRINT TAB {
3)I"YEAR RERUIRED: ™" PRINT : PR
INT TAB (3)§"MONTH REGUIRED:": F
RINT : PRINT TAEB (3)i"DAY REGUIR
ED o

1389 PRINT INK 53 FLASH 15AT 21
« 33 "Enter details now (nhumeric)"”

149 FRINT PAPER @5 INK 73 FLAS
H LiAT 4,3 "BIRTH YEARI": INPUT

‘v: PRINT AT 4,28y

15¢ PRINT PAPER @3 INK 73 FLAS
H 95AT 4,3 "BIRTH YEAR:"

16¢ PRINT PAPER @5 INK 73 FLAS
H L;AT &,3; "BIRTH MONTH:": INMPUT

m: PRINT AT 6,Z29im

179 PRINT PAPER @35 INK 73 FLAS
H g5AT 6,31 "BIRTH MONTH: "

186 PRINT PAPER @3 INK 7; FLAS
H L;AT 2,35 "BIRTH DAY:": INPUT d
: PRINT AT 8,28;5d

192 PRINT FPAPER @3 INK 7§ FLAS
H ;AT 8,35 "BIRTH DAY:®"

288 PRINT PAPER @35 INK 735 FLAS
H L5AT 11,33 "YEAR REQUIRED:": IN
PUT wl: PRINT AT 11,2d;vyl

218 PRINT PAPER @35 INK 73 FLAS
H @35AT 11,35 "YEAR RERUIRED:"

229 PRINT PAPER @i INK 735 FLAS
H 15AT 13,3 "MONTH REBUIRED:": I
MPUT mi: PRINT AT 13,263ml

232 PRINT PAPER @; INK 73 FLAS
H ;4T 13,3 "MONTH REGUIRED:"

298 PRIMNT PAPER @3 INK 7§ FLAS
H L§AT 15,3i"DAY REBUIRED:": INP
UT.d1: PRINT AT 15,2@35d1

258 FPRINT PAPER &3 INK 75 FLAS
H ;AT 15,35 "DAY REGUIRED:"

278 LET total=(y-1)#3&63.25

280 LET totalzZ=(yl-1)%¥365.25

388 IF m>1 THEN LET total=tota
l+m(m-1)

325 IF mi>1 THEN LET totalZ=top
talZ24+miml-1)

318 IF m-1>1 AND vw/4=INT (¥/4)
THEM LET total=total+l

315 IF mi-12>1 AND v1/4=INT (%l /
4) THEN LET total2=total2+l

328 LET total=total+d: LET tota
12=totalZ+dl

338 LET day=totalZ-total

335 IF ml=m AND dli=d THEN GO S
UE Sg9g

358 PAPER 7: INK 2: CLS

Je@ GO SUB 1469

278 LET p=day-{INT (davy/231%23)
388 LET e=day-(INT (day/28)%28)
I98 LET i=day-{INT (day/33)}%33)
49@ PRINT FLASH 13;AT ©,0; "Fhys
ical cycle"

5¢¢ FOR n=p¥c TO (p#c)+2855

518 FLOT n-{(p¥c),B83.5+83.5¥EIN
fnsi1l.5%¥FI))

528 NEXT n

525 PRINT FLASH 1;AT @385 "Emot
ional cycle"

S38 FOR n=e¥c TO (e#c)}+25S5

S4¢ PLOT n-(e¥c),83.5+83.5%5IN
(n/{14%PI))

558 NEXT n

559 PRINT FLASH 15AT #y@i"Inte
llectual cycle”®

568 FOR n=i¥c TO ({i¥%c)lt255

579 PLOT n-{i¥c),B83.5+83.5¥51IN
thitle.SERTE]

S8 NEXT n

S9g FPRINMT PAPER 9; INK S5;AT @,
di"Biorhythm +for v

595 PAUSE 189

S5E@ PRINT FAPER 73 INK 2iAT 20
y =1 "Press a key to restart®

6l1d IF INKEY$="" THEN GG TO &l
a

628 GO TO 1@

lggd PRIMT PAPER 93"

1919 LET c=9.2869565217

1815 PRINT PAPER B3 INK S3AT &,
g; "DIVISIONS=DAYS": PAUSE 184
1828 FOR x=1 TO 2S5

194@ PLOT c¥x,9: DRAW 8,167

1868 NEXT x :
198¢@ PRINT FPAPER @i INK.SiAT @,
lgidiitinimigt/ Nyl +n

118 RETURN
5@3@ LET a=.2: LET b=.4

591¢ BEEFP a,@: BEEP a,di BEEP:iB,
2: BEEP bL,@! BEEP bL,S5: BEFP b;4a:
PAUSE 1@: BEEP a,®: BEEP a,9: E
EEF b,2: BEEP b,9: BEEP b.7: BEE
F b,5: PAUSE 1@: BEEP a,®d: BEEF
a,@: BEEP b,12: BEEF b,?: BEEF b

55



MOREX
PERIPHERALS LTD

ZX SPECTRUM

» » WORD PROCESSING PACKAGE »

» MOREX PERIPHERALS Interface + Manual
Printer cable (Parallel or Serial)

* TASWORD 2 Word Processor + Manual
Interface Driver Software cassette

Modified Print Driver for TASWORD 2

FULLY INCLUSIVE PRICE
£68

+» THE INTERFACE: lts features speak for them-
selves! A parallel (Centronics type) and a serial
(RS-232) interface in the same neat box. Driver
software supplied on cassette enables LPRINT
and LLIST keywords to be used as well as a
high-resolution screen copy (Single or Double
size) on most popular printers: (EPSON MX-70,
MX-80 FTIII, RX-80, FX-80, MX-100, SEIKOSHA
GP-100, GP-250, NEC 8023 etc).

In addition, an RS-232 input is provided which
opens the way to a full Communications System
with applications too numerous to list fully. Many
interfaces are now in use with VDUs, electronic
typewriters, plotters, development systems and
main-frame computers or simply exchanging
information with other SPECTRUMs. Other
applications include sharing a parallel printer
between several SPECTRUMSs using the serial
link to transmit the data.

* THE WORD PROCESSOR: TASWORD TWO,
the incredible piece of software that gives an
amazing 64 characters per line on your screen.
This is ideal for standard A4 paper and prints your
text as it appears on the screen.

Text justification, programmable left and right
margins, global search and replace, Block move
and Block copy, programmable printer control
codes etc are only some of the features of this
‘true value for money’ program.

*» » PRICE LIST » »

»*

* ¥

1, SPECTRUM Word Processing Package ............£68
2. SPECTRUM Interface +cable +software+manual
£49
3. Extra cables (parallel) or serial) .....................£12.95
4. Additional software (EPSON/NEC/SEIKOSHA)....£4
5. Tasword Two word processor........................£13.90
6. Modified Driver for Tasword Two.....................£56.50

For items 3-6 please enclose 80p for postage and packing if
not ordered with an interface.
Prices include VAT and p&p unless otherwise specified.

Please specify:
Parallel or serial cable.
EPSON/NEC/SEIKOSHA/other software driver.

* + ACCESS and BARCLAYCARD welcome » *

Orders to:

MOREX PERIPHERALS LTD
Dept PCF, 172B King's Road
Reading, Berks
Tel: (0734) 478854
Telex: 849911 MOREX G

SPECTRUM SOFTWARE

FROM

VIDEO SOFTWARE LTD.

SOLO-WHIST (16K). Your three opponents have the Spectrum to help
them. You are on your own. Good graphics and an interesting diversion
fromzapping aliens. £5
SUPERPLAY-1 (16K). Five games on one cassette (Kongo, Robot
Rescue, Highway Runner, Big Game Hunter, UFQ}, £5
SUPERDRAW (16K). Highly praised by reviewers. High-res.
graphics utility program. Comprehensive instruction manual
included. £5
SUPERVIEW (48K). Create and save up to 21 full colour pages or42
pagesintwo colours with this personal viewdata systern. Retrieve
pages on demand or use the “slide-show” option for a rolling
informationdisplay. Fullinstruction manual. £5
SUPERPLAN GENERATOR. Spreadsheet type program. Up to 52
variable width columns (12 digit maximum). Full instruction
manual. £12
SUPERPLAN PACK 1. (4 Business systems). Sales daybook,
Purchase daybook, Cash book, Petty cash book. £7
SUPERPLAN PACK 2. (4 Home computing systems). Home
budget, Bank statement, Car running costs, Nutritiontable, £7
NEW — BALL BY BALL. Test-match simulation program (with
oneday match option). Developed from our successful ZX81
TEST-MATCH program (still available at £4).

All the above available direct from ourselves with off the shelf
despatch or from selected retailers.

STONE LANE,

D= VIDED

el SOFTWARE LIMITED

TEL: KINVER 872462 STD. D3B4 B72462

BALL BY BALL

Test Match Simulation for 48K Spectrum

Features:
“Ball by Ball” is based upon our @ Real time electronic
ariginal “TEST-MATCH'" program scoreboard,
still available for the ZX81. ® Ball by ball comments.
“Ball by Ball” will simulate either @ Fyll scoreboard of current
an entire test series or a one day match.

limited over series. The simulation -

. S Bowlingbowling avera
is very realistic as users of our g g ags

ZXB1 version will already know. for 5_er|35. ;
; | 7 ® Battingbowling averages for
This program is for serious series.

students of the game of cricket. 3
There are no little men running . Oha day rnatt:h Jpuan,
around the screen. You pick the ® Changes in weather allowed

teams and grade the strengths for.

and weaknesses of each player. ® Action controlled by you as
Progress of the game is seen captain.

thmugh the comprehensive ® Save game in progress.

scoreboard plus an accompanying °

ball by ball narrative. Hard copy option for record

purposes.

Acting as captain of both sides

you can intervene with new Cassette includes two copies of

instructions to your teams at any  program plus audio commentary

time. plus demonstration match in
progress.

Our promise: If you like cricket

you will never get bored with this

program. ‘Ball by Ball” for 48K

Spactrum 5
"TEST-MATCH" for 16K
ZX81 £4

Incl. VAT, Packing & Postage.

Stone Lane, Kinver,
Stourbridge,

West Midlands

Tel: 038-483 2462

€D VIDED

} SOFTWARE LIMITED
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PC Files

PROGRAM LISTINGS

BIORHYTHMS

,5: BEEP b,4: BEEP b,2: PAUSE 1@
: BEEP a,1@: BEEP a,19: BEEP b,?9
EEEF b,S5: BEEP b,7”: BEEP b,5

5@2¢ RETURN
?@G@ RESTORE : DIM m(11)
961@ FOR x=1 TO 11

7328 READ n: LET m(x)=n
9936 NEXT % -

9049 DATA 31,59,98,124,151,181,2
12,243, 273,394, 334

9999 RETURN

CHRISTMAS EVE

This program, Christmas Eve, is another good example of the exciting programs
in the 280 page book. It takes the form of a race for Santa to deliver his presents.

1 PAPER 1: INK 7: BORDER 1: C
LS

2 REM HHHHFHHHHHEREFRHEHAX

3 REM #% 2 PAUL STANLEY *¥

4 REM ¥EXKHEXAAEEAXERXEXAR

S GO SUE sgag

72 LET hs=g

g GO SUE 9999

15 LET sk=.98: LET s=¢
28 LET a$="a": LET b%=*b": LET
ck="Cc"i LET x=27

21 DIM ds(28)

25 LET g=1: LET h=INT (RND¥28)
s

26 PRINT AT @,18; "HIGH-S5CORE: *
ihs

2?7 LET p=g

28 PRINT AT #,8@; "PRESENTS: "5s

38 IF INKEY®="x" THEM LET x=x
+(2 AND x<27): LET a#="d": LET b
F="e": LET cs="+"

33 IF INKEY®$="z" THEN LET x=x
-{2 AND =x2>1): LET a%$="a": LET b%
=th". LET c®=yg®

42 PRINT AT 1@8,x-2;" ";A
T 18,x5 INK 2ja%i INK @ib%; INK
25c%;

S@ IF NOT p THEN LET g=g+l1: P
RINT AT g-1,hs" "3AT g,hs INK &;
"g": IF g=18 THEN 1IF h=x+2 OR h
=x+l OR h=x THEM LET p=1

69 IF g=12 THEN IF SCREENE (g9
+1l,h)=%" THEN GO TO 128g

65 IF g=12 THEN FRINT AT 12,h
i" "I LET g=1: LET h=INT (RND¥Z8
1 +2

78 IF p THEN IF INKEY$="m" TH
EMN LET g9=18: LET h=x-1+(as="d")
+(3 AND cs%="c"): LET p=¢

88 IF RND>)sk THEMN LET q=INT (
RMD#7)+1: LET e=INT (RND¥4): PRI
NT PAPER 33AT l&,g¥4-e+1;" ": L
ET ds(g¥4-e)="p": IF d®{(q¥4-3 TO

g¥4)="pppp" THEN GO TO 209¢

?8 GO TO 3¢
1e2@ PRINT AT 12,hj;" "

1glg IF SCREENS$ (18,h}="_" THEM
GO TO 25

1815 LET s=s+1: PRINT AT #,8;"PR

ESENTS: "5 s

1628 PRINT AT 18,hi IMNK @3 PAPER
- e e ke

1622 FOR f=1 TO 3: BEEP .@81,30:
NEXT +

1925 FOR =4 TO 28 STEP 4: IF SC

REEN% (1B,f)="_" THEN NEXT f: L

ET sk=sk-.82: CLS : GO SUB 9g3%:
GO TO 2@

193¢ GO TO 2S5

2008 IF SCREEN$ (18,q%4)<>"_* TH
EM GO TO &989

2814 GO TG 39

S99 RESTORE S1@@: LET z=.3: LET
c=.48: FOR f=1 TO 2&6: READ a.b:
BEEP a,bi NEXT f

5199 DATA Z,6,Z,6,C,6,Z585238,C,
G Z 8323232324931, 6,238,237y
PN ST PR A A S ey o e
P2, 7,2,4,C,2,E,2

S209 RETURN

s9de FOR f=18 TO L STEP -.5: PRI
NT AT f,x; INK 2j5a%; INK Ojb%; I
NE 25c%;AT f+1,x35" ": BEEF' .@¢
Sy 2%Ff: NEXT f

6982 IF s>hs THEN LET hs=s

4985 PRINT AT 1,x3" n

&g96 PRINT AT g,hi"

6d1d PRINT FLASH 1;AT 18,q%4-1;
INK @i PAPER &;5"__"3;AT 19,q%4-1
o 1

&836 PRINT AT 8,8; FLASH 1;"G A
ME OWVER"

6643 GO SUB Sggg

6959 PRINT AT 11,25 FLASH 1:"PRE

S5 ANY KEY TO PLAY AGAIN”"

agsd IF IMKEY®<>"" THEN

I T e o

&@78 GO TO &8&8

8@#4@ PRINT INVERSE 1;AT S5,9;"
CHRISTMAS EVE =
INVERSE @° " @ PAUL STAN

LEY": PAUSE 25@: CLS

Bg1g PRINT "It is approaching m

ELs ¢ G

57



e Interfaced to plug straight i
intoyour Spectrum

e Full instructions

¢ 8-way movement

e Compatible with more software
than ever!! including:

Please supply (tick items) Amount

@ £19.99
@£12.99
@ £12.99

]
[ Spectrum.Joystick |
[ 1 Wic20 Joystick
[ Atari400/800 Joystick I
Software
[ 3D Tunnel @ £5.99 |
| Galaxians (Artic)
[ ] Spookyman (Abbex) I
L1 Slippery Sid (Silversoft)
[ Cyber Rats [Silversoft) '
_| SS Enterprise | Silversaft)
Mite Flite (Hewson) '
Time Gate (Quicksilval
I | Meteroids [Softek)
! Gulpman {Campbell) I
Cosmic Guerilla { Crystal) 3
| Jetpack (Ultimate) ! 1
PSSST (Ultimate) i
| Blind Alley (Sunshine) |
| Mazeman (Abber)
| Cosmos (Abbex) l
] Galaxians | Abbex)
| ETX | Abbex) |
Frenzy (Quicksilva)
| Ast o Blaster (Quicksilva) I
| Knotin 3D {Newgen) @ £5.95
Jot st(Softek) @ £5.95 |
] Fro.ger(DJL) @ £5.95
(Software Post Free) PlusPostage | £1.50 I

ALLOW /DAYS TOTAL
TRADE ENQUIRIES ENCLOSED- L . - |

WELCOME :‘.'a:-w;m
24hr CREDIT CARD LINE [N

DATEL 27moPESTREET, HANLEY, |
e b
| ==ELECTROMNICS 7. 02505 |

l--——-———u-—-—_-——-'ﬂ

| YN T
FOR G.5 ARMY

A Total Contrast in Games Software from
FASHION The House of Graphic Design . . .

MENACE: Harass and Offend your Teacher for only £4.95 inc
P&P

ARMAGEDDON: Defend the Earth & Moon for only £4.95inc
P&P

Both Games Machine Code Action, Superb Graphics and Kempson
Kompatable.

Please send cheque/PO payable to FASHIONSOFT.

OR send for ful? descriptive list of these and all our other games now
available for the ZX SPECTRUM.

FASHIONSOFT, 13 NYMPSFIELD RD,

GLOUCESTER.
24 hour ANSAPHONE service (0242) 674960

FASHIONSOFT Also require GOOD Programers. Please write for
Full Details.

SPECTRUM
RAM UPGRADE
16K~+48K

EASY TO FIT.
CHIPS JUST
PLUG IN.

NO SOLDERING. :
SENT WITHIN 10 S.A.E. for details,
DAYS please,

ISSUE TWO
MACHINES ONLY
(BLUE KEYS)

* * #* * * * * * * * #* #*

DISPLAY INSTRUCTION SHEET

Get the best possible results from your Spectrum.
Deals with yellowish white, wobbling colours etc.
Send £1 plus Stamped Addressed Envelope

MAIL ORDERS ONLY. Cheques/P.Os to:
FOUNTAIN COMPUTERS LIMITED
Bishops Court, -
Bishopstoke,
EASTLEIGH

Hants, SO5 6PE

(0703) 616505

SORRY, NO OVERSEAS
ORDERS ACCEPTED
{including BFPO, Channel
Islands and Eire).




PC Files : T

~ PROGRAM LISTINGS

idnight on Christmas eve and S
anta is late.You play the part o
f Santa and you must deliver pr
esents which are thrown down to
you by your elves. Having caugh
t a present {by flying directly
belaw it) ¥You must move over
& chimney and drop a present
down it."
8828 PRINT *"When a present has
been dropped down a chimney the
family in that house immediat
ely start . work on oppening up
the present and they will turn
the light on.Dropping another pr
esent down a chimney of a lit
house will not count."
3@32 PRINT * INVERSE 1;"PRESS AN
¥ KEY TO SEE MORE.": PAUSE &
8048 CLS ! PRINT "Berieath each r
oof you will see a patch of sno
W which melts as time elapses.
This melts at a rate which is
proportional tao the activity i
n the house."
885 PRINT ""As the presents mus

t be placed down the chimneys b
efore anvone sees you, if all th

e snow has melted under a part
icular roof without a present b
eing dropped before this occurs
it will indicate that the i
nhabitants are awake and vyou w
ill have to return immediately.

a80&e@ PRINT " g SRR N
----LEFT Kommmmmmmmmmme oo
--=-RIGHT [ e DROP

PRESENT"
8e7@ PRIMT * INVERSE 1;" PRE
SS ANY KEY TO START ": PAUSE

@: CLS : RETURN

9990 RESTORE 9¢1@: FOR y=USR "a"
TO USR "k*+7: READ x: POKE ¥, x:
NEXT y

@18 DATA 9,9,1,0,0,0,0,0

9029 DATA 192,44, 160,224, 127,126
y 99,82

9930 DATA 8,28,8,124, 158637263, 1
28 -
9940 DATA 16,56,16,62,54,18,252,
1 TR
12,5,7,254,126,198,74

@50 DATA 3,2,5

9969 DATA 9,9,128,0,0,0,9,0
9078 DATA @,%,0,54,54,9,54,54
9989 DATA ©,1,3,7,15,31,43, 127
9@69¢ DATA @,128,192,224, 240,248,
252, 254

9180 DATA 255,220,73,65,64,0,0,0
9116 DATA 24,60,BIN 91018118, 64,
24,126,255, 255

9390 FOR x=2 TO 24 STEP 4

9318 PRINT INK 33AT 13,x+15%:";
PAPER 3; INK S;AT 14,x+1;"h"; P
APER 1;"i"jAT 15,x3" i"; INK 7
i PAPER 335AT 16,x35"jjjji"iAT 17, x

i PAPER 15 INK 3;* "5AT 184x3
n MSAT 19, x1" "SAT 28, %;"
1Al 21, . x5" 2

9328 NEXT x
2468 FOR x=48 TO 288 STEP 32: OV
ER 1: INK 3: PLOT x,0: DRAW &,39
: NEXT x: INK 7: OVER @

945@ FOR x=24 TO 214 STEP 32: PL
OT x,23: DRAW 15,@: NEXT x

9508 RETURN

HORSERACE

The last program from the book - Horserace - illustrates the quality of the
programs written by Walwyn, Erskine, Stanley and Bews for the new book.

BEEF 2:12:" BRINT AT ~f
4,45 "GO "I BEEP .5,18: PRINT
AT L g .
1991 LET ge=@: DIM x{(&): FOR c=1
TQ &:i LET xi{c)=2: MNEXT c
1982 FOR c=1 TO &
1994 BEEP .#3,-28: BEEP .93,-38
1883 LET x(c)=x(c)+{f(c)i=1 AND R
ND{.8!+(Ff(c)=2 AND RND<L.Z77)+(f(c
)=4 AND RND<.74)+(f(c)=8 AND RND
.71+ ({f{c)t=16 AND RND<{.&8)+(+F{C
}=32 AND RND<{.&5)
1936 PRINT INK c3AT c*%¥2,xic)-13%

" 0

a
1gge IF x{c)=31 THEM LET ge=1
1997 BEEF .93,-29:. BEEP .93, -38@
1815 NEXT c

1628 IF ge=1 THEN GO TO 1@85&
1648 GO TO 1982

185 DIM ht&): LET many=@3 FOR c
=1 TO &

1852 IF x{c)l=31 THEN LET many=m
any+li LET h(many}éc

1853 NEXT c

1834 IF many=1 THEN LET winner=
hiitl: GO TO 199¢

59



f so,'igi is quite probable that you are pm '
rome. — :
IS manifests itself in a number of ways, unm‘ﬁ‘thﬂ mor!it dﬂ‘ﬁlatlc symptoms hal

ease in the world of reality. '?}IBI‘ symptoms include insom an, ad
helmmg sense of acu ent. ]

3 believe that TIS is usually contracted as a result of
caused by owning any of the following Home Computgrsa—

3d about this enlﬂnmlc, a representative of DI
: ent work;on Mysterious Adventures said,
_ﬂs etc. which can be at best only a Tempora
‘TIS sufferers to submit to the Syndrome an
fIStills highly contagious and jn view of the currem
s futile'. :

Computer of
the following doaag&a‘ﬁ.

ARROW OF

‘ARROW.8

need

Mysterious Adventures fmm :
dwide Epidemic, | would say aniﬁy it while

ysterious Admntur& direct iron‘p_'s‘:pIGITﬁL

8) {THE WIZARD AK\’
'PERSEUS AND £
0) TTEN LITTLE!




PC Files

PROGRAM LISTINGS

HORSERACE

12535 FRINT AT 2€,8;i"There is a p
hoto-finish between these horses

1356 FPRINT AT Z1,135jh{1);" “3 hg
2 Xy )
1957 IF many=3 THEN FRINT ;hi3)

¥

1852 IF manwy=4 THEN PRINT ;" A
ihid)

1g&6@ FOR c=1 TO 398

1765 MEXT c

183467 LET er=INT (RND¥4)+1

187g LET winner=h{er)

1871 IF winner=g THEN GO TO 18&

==

7
175 IF RND<.33 THEM LET g%="a
short head”: GO TO , 1879

176 IF RND<{.4 THEN LET g%$="a n
eck” s 60 TO 1872

177 LET g%="1 length"”

1479 PRINT AT 28,83"

1928 FRINT AT Z@,1;"The winner i

s "jwinneri" who won by": PRINT

AT 21,159%

l1g21 PAUSE 13@

1982 CLS

1885 GO TO 1189

1399 PRINT AT 20,1 "The winner i

s "jwinner;" who won by ": PRINT
" Y3INT (RND¥3)+23" lengths."

18695 PAUSE 139: CLS

l1igg FOR r=1 TO a

1191 IF pirl=¢ THEN LET r=r+i:

GO TO (1121 AND r<a+l}+(1132 AND
r=a+l)

1185 IF e(r)=winner THEN LET p{

ri=pirl+b(r)¥f (winner): GO TO 11
15

1116 LET piri=p(r)-bir)

1115 IF pir)<=g THEN GO TO 3888
1117 IF elr)<{’winner THEN GO TO
i 5

1128 CLS [ PRINT AT 14,4;"Well d

one punter "irji" !'"'"Your horse

won and you now have ""jp(r): PA

USE @: GO TO 1139

1125 CLS : FRINT AT 18,43"Bad 1lu

ck punter "jri" !"'*Your horse d
id not win, and so you now have
""jpirl}: PAUSE @

1138 MEXT r

1158 GO TO 2@

1272 LET races=races-1! IF races

=-1 THEN GO TO &gg9g

2099 DIM f(&): FOR c=1 TO &6: LET
fic}=2"(INT (RND¥&)): NEXT c

2828 PRINT "The tipsters reckon
the betting:” o

2925 FOR c=1 TO &: PRINT INK c;
FAFER (7 ANMD c<4)+(@ AND c>3);iA

T 2%c,25"HORSE "fci " “if(:!i'_"
- b

2826 IF fic)=1 THEN PRINT INK

ci FAFER (@ AMD c>3)+(7 AND c<4)
iAT 2%c,13; "EVENS"

2827 NEXT c©

2938 DIM e(al): DIM bia)i FOR =1
TO a

2031 IF p(f)=8 THEN LET f=+%+1:

GO TO (2831 AND f<a+l)+ (2059 AND
f=a+1)

2832 PRINT AT 14,1; "Punter "j+f3"
:": PRINT ""You have "“3;p(f);".

" PRINT "How much would

you like to bet?"

2033 INFUT bi{f): IF b(f)>p{+) TH

EM GO TO Z@8323

2834 IF b{f)<>INT (b(f)) THEN G

0O TO 2833

2835 PRINT ’"On which herse is t
his to be placed?"

28346 INPUT e(f)

2837 IF eif})<l DR e(f)»6 THEN G

0 TO 2036 :

263? PRINT AT 17,05 "

2832 PRINT AT 19,8;:"

2848 NEXT +

2058 CLS ! RETURN

&6g@d PRINT "THE MEETING IS NOW F
INISHED"

egld FOR £=1 TO a

6813 IF pi{+)1=g THEN LET +f=%+1:

GO TO (4915 AND f<{a+l)+ (50498 AND
f=a+l)

&E928 PRINT *"Punter ";¥35" finish

es with “*;pi#)

&8930 NEXT +

&g48 FRINT INVERSE 1;'"Press an
¥ key to play again.": PAUSE @I
RUM

78088 PRINT ***

]

7819 PRINT **"
7EZ20 PRINT *’"A gambling game +o
r the whole family"
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PC Files

PROGRAM LISTINGS

HORSERACE

T 8 Paul Stanley": PAUS
E 389: RETURN

8998 CLS ! PRINT AT 5,85 "Tut Tut
! Punter "jri", you have": PRINT
"run out of money."

8285 PRINT [ PRINT "I must there
fore not let you betany more."
8019 PRIMNT *"However, if your ru
les are to allow cheating, i+
you press "3 INVERSE 13"C";: PRI
NT §" Iwill give you '59 more."
8928 PRINT "Otherwise press "j; I
NVERSE 13"X"§ INVERSE ©:" and I
will cancel you from the game
(1]

8039 IF INKEY$="x" OR INKEY®="X"
THEN LET pi{r}=8: G0 TO 885¢
82489 IF INKEY#="c" OR INKEY$="C"
THEN LET p{(r!=58: GO TO 88Sg
8045 GO TO 8839

8058 CLS : GO TO 1139

F@60 FOR c=USR "a" TO USR "a"+7:
‘READ v: POKE c,v: MNEXT c

7281 DATA 1&6,BIN 29011611,18,254
162,BIN 211909119, EBIN 1919191&, 34
FPP2 RETURN

Personal Computer News and Pan books have
launched their new computer library with four
titles for the BBC, Dragon, Spectrum and Ofig;
Each gives 60 exciting programs in a massive
280 pages for only £4.95, which must make
them the best value around.




MICRO- MART
SOFTWARE
\ : GUARANTEED DISPATCH
Ry RECEIVING YOUR ORDERS.
DEALER ENQUIRIES

WELCOME. Tel: 742142.

THE GAMBLER
FUN far all the

Spectrum 16K £3.95

Tr;; first and cnl-.].:tsi mulation of Family. 3 Fan- COMPOSER Draws the '_ -- mm o mw m= -|
a Phantom aircraft on a tastic Games — Keyboard on screen - 7 K
STRIKE_ATTACI( MISSION — PONTOQOMN/ envelopes for replay. gfr\?;ﬁg%rﬁ STHEEEW?S-SFE‘QSDD i
comes with 12 page manual. Hi- LO/ POOL. - Save and edit. mATHs PACK [ '
THIS PROGRAMME IS Hi- Res action, RALLYDRIVER.[J !
;(JSITIVE LY THE BEST. s Unbeatable Total cheque/P.O. enclosed . '
pectrum 42K £6.95 Value £5.50 payable to Micro Mart Software. i
MATHS PACK _ RALLY DRIVER/PILBOX Klams :
Addition & Subtraction M/C —arcade action = W™ B aCN S gt Tttt :
Here's Fun for 5—8 yrs. ZX81 16K £3.95 OEIOTES. < SE e e e ;
i
i
L i)

YEP EOl R G HERE ~— vasmevow

Diwapon
Com. &4

LOTHLORIEN A
WARMASTERS CALIFORNIA
NEW FOR SPECTRUM 48K @ @ L m E W &ﬁ'

JOHNNY REB HOWDE DO PARDNERS

Thes full-graphics wargamie, for 1 or 2 playars @ sl dusing J :

L e e e s s N e ke Sure am havin’ one

B!'!:l E,u\il';'wd; :;elﬂ:gces its force o |nra'|(w. ca:-:l‘l‘r-r and helluva time "ylnl to peg ma claim with those damned

r gl wwith wibich o or L y 0 i 14 % i i 1

g gt e oo il M Injuns a hootin® an a hollerin’ all over this territory. Ma job

controls. A “Save Gama'” Facilty sllown 8 partly played gets harder as | move from one Gold Field to another. |

BLiY THE COMPUTER DR CHALLENGE A FRIEND know, that is me an’ ma stubborn hornery ol’ Mule here

et £5.50 know of 24 rich an' | mean rich seams of pure Gold. All it needs to make
REDWEED this here ol critter happy is that you help me peg every doggone last
Can you save London from the MARTIANST 3 powsrful Martisn war machines are advancing on one of them claims.
Lordon whilst semi-sentent AEDAVWEED theeatens to immabalse sl powr lighting units as it grows
Berogs the map, The game i o o @ gr baniatiald on wiich you hive Wl cumsor i : i i :
--:'uz: uu:l |:lfl~s. ‘ruzrullt;np\:l,:iwm1"5?&5':?:;[ :|19T will 1eg1 yaur Ii{;ll::nl:hu'hl“‘: g Can YOU h9|p Jake become rich, hE|p him Deg his '?lm_m-. dﬂdge the
AVAILABLE FOR 48K SPECTRUM £5.50 arrows, avoid the tomahawks, and plant the Dynamite in just the right

lace? . .. YOU CANII
WARLORD B
Our besi Pranon 32 title is now available for the 4HKE SPFECTAUM. The game is a mixture of text ard * _ : =
il ol o et e g I L et Eema o YIPPEE . . . Git yer Picks an’ Shovels and join the CALIFORNIA
mercenaries. Just to keep life interesting you will alsa have 1o contend with PIRATES who may raid GOLD RUSH . . . NOW
yaw shippng. At the least sgn af any wrakness or disasies your own Samura are liable 1o challerge
¥ou ta persanal combat for leadership of the village. Wil you survive lang enough 12 conquer 3 yaur :
El'll—:"l_;:l?w features a Full calowr graphics map plus full suppartng graphics for all battle, combat and Amazmg‘ Arcade Action . . . Sll“"”ing Sound and Gfa[—'lh“35
W alE ATKIAGRITATS -
:‘H.III.RQBI?E FOR 48K SPECTRUM £5.50 & 16K ZX-B1 ino graphics] £4.50 Available NOW for Commadore 64, Spcctrum 48, and D[ag on
OTHER TITLES . including P&P
ROMAN EMPIRE our best salling wasgame EPE:'I’I'I;JH;S;'[E.H & ?‘ @@
ZN-81 16K £4.
TYRANT of ATHENS cur ongnal adveriune wargams, .IFIEEI‘qu:‘t"s:ﬂ:E-!D SPECI'AL OFFEH w w
SAMURAI WARRIOR adverture game i feudal Japsn, SPECTAUM 16K £5.80 Order CALIFORNIA GOLD RUSH before September 22
ZX-81 18K L4.50 and get a 10-game Cassette of terrific games.. . .

PELOPONMNESIAN WAR wargame of diplomacy and tactics EX-81 18K only, £4.80
PRIVATEER graphic game 1o intercept and sink French ships at the time of Melson.  issame COMING SOON

cam@ns bath 3 16K ZX-81 & 48K SPECTRUM varsion for anly £4.50

AVARLABLE F et oo A LEAPIN' LANCELOT: Medieval Machine Magic to enthral you
ACCESS NUMBER, CHEGUES O POSTAL OADERS PLEASE. PAVABLE TO. GALACTIC SURVIVAL PAK: Every Astro-Traveller must have this!

M. C. LOTHLORIEN ANK

DEPT PCF, 56A PARK LANE, POYNTON,
STOCKPORT, CHESHIRE, SK12 1AE E

a CGA for (mic)
Kama
Addiass

Wi always need Dynamic Dealers
and Imaginative Writars
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THE WIZARD'S WARRIORS: A fast moving
game that matches developments in your
skill as a player by becoming increasingly
more devious. By offering to vou the ful
range of options you can choose how to control
your warrior throught the maze. A full
implementation of this program enables such
features as a continuous series of sound
effects, arcade quality graphics, double-point
scoring, and-for the very artful-bonus lives

FORTH: A full implementation. Ideal for Spectrum
writing fast moving arcade type games. £14.95
Allows the full colour and sound facilities of

the Spectrum to be used. Future Microdrive

enhancements will be made available.

ADVENTURE ONE: Features a save game ZX81 £5.95

routine as the game can take months to
complete.
‘A remarkably good version . . .

well
worth the money.’

...oinclair User...

MAZEMAN: A fast action m/c game that Spectrum
reproduces the spirit of the original £4.95
.18 very accurate and fast.” ...Which Micro?...  ZX81£4.45
CHESS 1.4: Ten levels of play with this m/c ZX81 £5.95

program.
Good graphic screen display.
‘Inaclassofit'sown." ..Your Compufer...

INVADERS: Very fast m/c action. Includes
mystery ship and increasingly difficult screens.

7 MAES AFALLEN, BOW ST., DYFED,
SY24 5BA

24hr Ansaphone 0970 828851

ZX81£4.45

PECTROGRAPHIC
(for Sinclair Spectrum 48k)
“A complete graphics toolkit...very easy touse..:
documentation clear and concise”
(Personal Computer World)

For Teachers For Games Enthusiasts For Artists For Everyone!
Exploits the Spectrum’s superb graphics potential to the full:

@ 11 graphics procedures

@® Hi- and lo-res sketch pads

@ 8 sizes of text

@ a mini-text editor

@ colour WASH and PAINT

@ create your own UDG characters

@ SAVE displays on tape or PRINT on ZX Printer
@ RELOAD displays into your own programs

send £6.90 for cassette and manual

*graphics software for ZX81 also available*

send s.a.e. for our full list of games, statistics, graphics and scientific software!
Full money-back guarantee . Trade enquiries welcome

Dept PCF, 36 Fernwood, Marple Bridge,
AfE Stockport, Cheshire SK65BE, England.

Do you find that working out your
finances makes vour head buzz?
Do you see red?

Don’t worry, now you can have
Hilton's Personal Banking
Service on your side. giving you

a ¢lear head start and
[hopefully) putting you hack

inta the black!

Maintain permanent records
and fully detailed statements of
your linances + Search facility.
Bank Reconciliation module

is included to automatically
match your Bank Statement

o vour PBS account. |
* ZXB81 £9.95 [16K) ]
* ZX SPECTRUM £12.00 (48K)
* DRAGON £12.00 (32K)

* BBC £9.95 (32K) PBS only
guaranteed after sales
maintenance provided.

(( HILTON

NE“IE_E,],E:\SES

SPECTRUM [48K] chiad

GARDENBIRDS - . ooy,

A captivating introduction 11
Orrnithology and cnturmu}m}ég 18
PLA‘I’T‘:’PE&TRANSPO&E;. iy
Compose, (TANSPUEE key, Playi
Save il, Print i!
DRAGON (32K)
UTILITIESY. . .- - SIS LI
Including Compress. Catalogue

and Copy . Es00 \

sASSEMBLER . . -  £54
E}'?ntﬁ gither 1o sCTEEN ul;-_punu.r
in HEX and WMNEMONICS
MEMORYMAP. ....co00
Over 9 A4 pages of IJL:;;IpnnU it |
Memory locations. WY AL e

ne)

DER by POST [spec
?:-:IT Lh.-\s-: y5T QFFI
T H_ﬂ'\'hl’.hh\l ALL i

Wl a2 9557

Hilton Computer Services Ltd
(Dept CW) 14 Avalon Road,
Orpington. Kent BRG 9AX

Ask for the FES al your local computersiore

COMPUTER
SERVICES
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BOOKS

A must manual for Spectrum speculators - really user friendly. Robin has achieved a rare objective - writing a
e e E P e e T P T W P o Ty L T T T T S B T S Y
good micro guide. Further support to the spectacular Spectrum is “Spectrum Spectacular”.

T

The Complete Spectrum
ROM Disassembly.

By Dr lan Logan and Dr .
Frank O'Hara.
Published by
House.

Price £9.95.

Melbourne

Messrs Logan and O‘Hara
have carefully taken all 16K
of the Spectrum’s ROM to
pieces, discovering what
everything does, and how it
does it. Rather them than
me.

The book is a long, com-
mented source program
starting at 0000 and con-
tinuing through to 386CH.
There are a few helpful bits,
such asanindexto routines
and some samples of basic,
to explain some of the
algorithms used in ROM.

It could do with some
overview material, giving
you a chance to see how
basic works in general and
explaining some of the
maore mathematical
aspects in detail. Asitis, itis
something of a monster,

What do you get from the
book?

It is an obvious aid for
writing your own prog-
rams, as you can use the
ROM routines. You could
persuade the ROMS to do
the fiddly bits for you, such
as floating-point calcula-
tions and circle drawing.

Spectrum Spectacular.

By Roger Valentine.
Published by V&H Compu-
ter Services.

Price £4.95,

This book should make a
valuable addition to the
library of the enthusiastic
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Sinclair user.

With 50 program listings
and subroutines, it should
provide many happy hours
of keying. The full range of
applications - from games
to business programs - is
covered. ltisalso niceto see
a British flavour: there is a
program for keeping track
of the football league table.

The opening chapter ac-
guaints you with the
machine's capabilities and
includes short listings for
producing large characters,
and a clock.

‘Mot just your plaything'
is a chapter that introduces
‘serious’ applications such
as word processing and
accounting listings.

Another nice touch is a
practice game for arcade
buffs before they get down
to Firepower, Flying Sauc-
ers, and other games. Ma-
chine-dedicated books are
improving as the competi-
tion hots up. They are still
dogged by cheap produc-
tion but, minor quibbles
aside, thisbookofferssome
useful listings. Andthe light

'~ you might also say acid -

narrative is refreshing.

Learning Timex Sinclair
Basic.
By David A Lien.

Published by Compusoft.
Price $14.95.

It would be nice if Sinclair's
ZX81 manual was as lucid
as Learning Timex Sinclair
Basic. The book is aimed at
the beginner with no com-
puter knowledge or train-
ing in Basic.

There are eight chapters,
starting with one on how to
plug the various bits into
each other, and the TV.
Then the reader is intro-
duced gently to maths
operators, relationship
operators, FOR NEXT
loops, and how to use the
cassette tape recorder.

In chapter three strings
are covered, leading up to
maths functions in chapter
five. All the basic topics
such as graphics, arrays,
PEEK and POKE, are co-
vered,

The chapters are well laid
out with big, clear print.
Listings are printed un-
usually large, and each

point is clearly explained
and used in a program on
the computer.

Most chapters have exer-
cises to test your newly
acquired knowledge and
conclude with a list of the
new commands.

The book has a light,
conversational style which
should make learning fun.
Learning Times Sinclair
Basic is ideal as a self-
teaching aid. It would be
equally at home in the
classroom or on a training
programme. TJ

Dynamic Games for the ZX
Spectrum,

By Tim Hartnell.

Published by John Wiley &
Sons Ltd.

Price £5.95,

The author has selected 20
games ranging from board
play to arcade action, from
Chess and Pirandello to

Jogger and Deathrace
2000.
He also includes an

adventure game, Revenge
of Castle Dread.

Each game has a detailed
introduction. In most cases,
the program is explained
line by line, highlighting
tricks the programmers
have used, and suggesting
howthese can be appliedin
other programs.

Atthe end ofthe bookisa
chapter devoted to sugges-
tions on how to improve
your own programs.

Learning to use the ZX
Spectrum Computer.

By Robin Bradbeer.
Published by Gower.

Price £5.95.

Manuals are usually a neg-
lected component in the
typical micro package. But
in this case, the publication
of an alternative guide can-
not be interpreted as an
indictment of the manufac-
turer's offering.

Author Robin Bradbeer
co-wrote the introductory
booklet and edited the
programming manual for
Sinclair.

If you have a Spectrum,
find the documentation
reasonably useful and want
to move on to bigger and
better things, this is not the

book for you. Butif you find
the manual difficult to
understand, the same in-
formation couched in dife-
rent terms may shed a little
light.

The book is a good pre-

investment reading for
prospective Spectrum
OWners. IS

The ZX Spectrum - Your
Personal Computer.,

By lan MclLean, Simon
Rushbrook Williams, and
Peter Williams.

Published by Prentice Hall
International.

Price £5.95.

There must be a market for
microcomputing books
that start at the beginning,
as this one does. But in this
case, the beginning turns
out to be a lot further back
than you would have
dreamed.

It's a pity, because the
further you get into the
book, the more useful it
gets.

The introductions to the
music section, forexample,
is over-elementary: ‘You
will probably have heard of
the musical scale: daoh, re,
me...,

Once past this, however,
you can learn quite a lot
about music and the Spec-
trum. You will not learn that
you need a fairly complex
add-on set-up to get any-
thing more useful than a
half dozen kinds of beep.

The parts that are useful
to anyone other than the
absolute beginner are over-
shadowed by the rest. The
authors should have aimed
their sights a bit higher.




- Extend your 16k
Spectrum to48k for
just£23-00.

And get a Free

program worth£450

into the
bargain.

SP48, 32K Memory Extension with Program — £23.00

E;va. our SP48 offers wenlbet;fermlue. o B

use now, we re not only offeri u the facility to up- e r
16K Spectrum to 48K, we're a.lsuo#eﬁng:tg:u!,ﬁﬂe uppoﬁﬁi‘tytc[?bg;ablemﬁlise
this vastly extended memarny quickly and easily

For £23 all you need to do is plug the chip-set into the sockets provided
by Sinclair on your issue 2 (or £35 for issue 1) and you have a standard 481
Spectrumn fully compatible with all Sinclair add-ons and wery low in power
consumption,

There is no soldering required.

Fitting and remowal are easy

And the SP48 earries our full warranty and is upgradable, on a part
exchange basis, to SPE0.

Then all you need to de is LOAD our speciallywritten 48K guide
program, ‘Beyond Horizons', and your 48K computer will guide you through its
MEmon,.

With no need to labour through manuals.

Thiswill save you time, because we all know how easy it is to get lost with
MEmOory maps.

SP80 Paged 64K memory extension — £46

The fitting, power consurmption and add-on compatibility are identical to
the SP48 (Issue 1 Version £50),

It can be used as a standard 48K, but software instructions can switch to a
second page of 32K

But this is not recommended for the complete beginner.

Yet it is of tremendous benefit to the serious user. And an SPEBOFORTH
campller will be available in late Septermber.

For a fit and test service at our premises £3, and by registered post £7.

MAXIMEM ZXB1. 32K — £39 (PLUS ONE USED 1K
ZX81) 64K — £59 (PLUS ONE USED 1K ZX81)

The MAXIMEM 32 and 64K is a modified ZX81 and not just a RAM
pack. It fits inside the case.

We also give a six-month guarantee on the computer, regardless of the
age of your trade-in ZX81.

The extra memon, uses only a quarter of the power consumption of a

st chapter 24 a mystery to
rs howto PEEK a
» anipulate the display fil
iburtes, how tofind out how much spare me _
more, With the SP48 this program is free. On jts ow
\ » L

i »howr e

16K plug-in memaony, and does not interfere with any standard add-ons, such as
printers RS232 or other interfaces.

ZX Slowloader — £10

The ZX Slowdoader is a sofiware masterpiece that will help vou to LOAD
Zx8] programs onto a Spectrum, saving hours of typing time.

The Next Robotics Exclusive. The Trickstick

This new joystick is a revolution in computer games control, With our
Trickstick from one to eight players will be able to play simultanecushy.
Itwill be on sale soon — see our next advertisement.

i —
All products on this order form are In stock at the time of going to press. Same daydrspam
for phoned Access and Visa orders.

To East London Robotics Lid: Please send by return (tick items required )

MAXKIMEM 32K (£39) 64K (£59) + 1IiZXE] - I
[ spas iissue 1 £35) (lssue2£23) |
[ P80 (1ssue 1 £50) (1ssue 2546) :

SLOWLOADEREI0

D "BEYOND HORLZOMNS " program £4.50
| |:| Free catalogque (SAE onhy) aadesd
Postage (1.65p. 1encloseacheque, PO for

MyAccess/VisaNo.is

4 BT 5 50 0 N 0 ==
Mame
|f‘-\.ddress. _!

| East London Robotics Lid., Gate 11, Roval Albert Dock, London E16. |

24 Hour Information Service
Tek 01471 3308 EAST LONDON

24 Hour Access and Visa ordering
Tek 014744715
Special Enquiries: Tel: 01-474 4430
l Telex: 8813271 |
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I'm thq firs

all computer

connect me to ZX81, SPECTRUM, ORIC, ATAR

TEXAS T 99/4, and shortly IBM PC

Whatever the make of your
computer, the CYBORG disk
drive is for you!

The CYBORG disk drive is designed
around ifs own on-board controller,
allowing it to operate whatever might
be the CPU of your micro.

Before, disk drives had o compatibility
restricted to host computers of the
same brand. Change the computer and
you had fo change the disk drive unit.
Now you can change the micro and
keep your CYBORG, thanks fo the
ingenious PERSONALITY MODULE. This
is @ minuscule unit, contained in the
connecting cable, allowing franslation
of control and data signals in the
CYBORG STANDARD INTERFACE. To
change your micro simply change this
connecting lead. Insert the SYSTEM
NUCLEUS floppy, and it runs.

Three good reasons for
choosing the CYBORG disk
drive.

1) the price: 199.99 pounds excl. VAT
This price includes: the disk drive, one
personality module, and one system
nucleus.

68

2) the capacity: drives currently
available store around 150 K on @

5 inches floppy. The CYBORG gives
you a capacity of 720 K on a single
floppy (320 K per side).

3) Transportability: that incredible disk
drive will hook up to any machine. Your
text files can be read by any micro-
computer. Just buy the personality

disk drive

5 inches/720 k*

3 inches/1mega’

“lormated

I, VIC 20, VIC 64, BBC, DRAGON, APPLE I, THOMSON TO?7,

module plus the system nucleus of the
new brand, and there it goes!
(personality modules available now:
ZX81, SPECTRUM, and ORIC: others to
come shortly) (ZX81, SPECTRUM frade
marks of SINCLAIR RESEARCH Ltd
ORIC trade mark of ORIC
INTERNATIONAL

Technical specifications: 5 inches disk drive unit 720 K per floppy
DOS COMMANDS: FORMAT, DIR, SAVE, LOAD, ERASE. Up to 4 disk drives, Price 199.99 excluded vat,

Optional extensions: FILE HANDLING: GFEN, READ, WRITE, CLOSE, POSIT, RENAME, SEARCH. TYPE. STAT.

direct and sequential access (20 pounds);

SYSTEM EXTENSION: MLOAD, MSAVE, MRUN, CHAIN, LOCK, UNLOCK (35 pounds);
SECURITY HANDLING: prepares uncopiable disk (P00 pounds); prices excluded vat,

Ask your local distributor to order it from

HAYTECH FRANCE, 68 Bd. de Port-Royal,

75005 Paris, France, phone: (1) 354.86.66

Or send directly your cheques to Box Ne. 1, V.N.,U. Business Publications
B.V., Evelyn House, 62 Oxford §t, London

WI1A 2HG. Expect eight weeks for delivery.

Name __

Address _

Phone _ Profession

___ Age

N T T AR AR A TN N SR T T
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VT Spectrum |

Aylesbury ZX Computer Club
22 Mount Street

Aylesbury.

Contact: Ken Knight
Basildon Microcomputer Club
c/o Healey Management
Services

The Hemmels

Laindon, Essex.

Contact: Roger Sims

Bristol Yate and Sodbury
Computer Club

99 Woodchester Yate

Bristol BS17 4TX.

Colchester Sinclair User Group
102 Prettygate Road
Colchester CO3 4EE.
Contact: Richard Lown
Doncaster and District Micro
Club

60 Dundas Road

Wheatley

Doncaster DN2 4DR.
Contact: John Woods
Eastwood Town
Microcomputer Club

15 Queen's Square
Eastwood

Mottingham NG16 3BJ.
Contact: EN Ryan

Edinburgh ZX Users’ Club

-Contact: J Palmer on

(031) 661 3183

Ken Mitchell on (031) 334 8483
Furness Computer Club

67 Sands Road

Ulverston, Cumbria.

Contact: RJC Wade

Gravesend Computer Club
c/o The Extra Tuition Centre
39 The Terrace

Gravesend, Kent DA12 2BA.
Hassocks ZX Micro User Club
Sussex.

Contact: Paul King on (07918)
4530

Keighley Computer Club
Redholt

Ingrow

Keighley.

Contact: Colin Price
Lambeth Computer Club

54 Brixton Road

London SWS9 6BS.

Contact: Robert Barker
Liverpool ZX-Computer Centre
17 Sweeting Street

Liverpool 2.

Contact: Keith Archer
Merseyside Co-op ZX Users’
Club

53 Melville Road

Bootle

Merseyside L20 6NE.
Contact: Keith Driscoll

Micro Users’ Group

316 Kingston Road

Ewell, Epsom

Surrey KT19 08Y

Newcastle {Staffs) Computer
Club

Contact: RG Martin on (0782)
62065

North Hertfordshire Home
Computer Club

2 Durham Road

Stevenage

Contact: R Crutchfield
MNorthern Ireland Sinclair Users’
Club :

11 Fitzjames Park
MNewtownards

Co Down BT23 4BU.

Contact: P Gibson

Morth London Hobby Computer
Club

Morth London Polytechnic
Holloway Road

London N7.

Contact:

Orpington Computer Club

23 Arundel Drive

Orpington

Kent.

Contact: Roger Pyatt

Perth and District Amateur
Computer Society

154 Oakbank Road

Perth PH1 THA.

Contact: Alastair MacPherson
Regis Amateur Microcomputer
Society

22 Mallard Crescent

Pagham

Bognor Regis

West Sussex PO21 4UL.
Contact: RH Wallis
Scunthorpe ZX Club

26 Rilestone Place

Bottesford, Scunthorpe
Contact: CP Hazleton
Sheffield ZX Users’ Club

1 Ketton Avenue

Sheffield S8 8PA

Yorkshire.

Contact: AW Moore
Stratford-on-Avon ZX Users’
Grou

16 Sackville Close
Stratford-on-Avon
Warwickshire.

Contact: Chris Parry
Swansea Computer Club
Killay

Swansea.

Contact: BJ Candy,

Jr Gorlau

Swindon ZX Computer Club
47 Grosvenor Road
Swindon

Wiltshire SMN1 4LT.

Contact: Andrew Bartlett
Sutton Library Computer Club
22 Chestnut Court

Mulgrave Road

Sutton

Surrey SM2 6LR

Waorle Computer Club

18 Castle Road

Worle

Weston-super-Mare BS22 9JW.

Contact: SW Rabone
ZX-Aid

25 Cherry Tree Avenue
Walsall WSS 4LH.
Contact: Conrad Roe
ZX Guaranteed

29 Chadderton Drive
Unswaorthy

Bury, Lancashire
Contact: GA Bobker
{© 1983 D Boyd

Linsac's ZX Companion series has received excellent press

reviews:

“Far and away the best” — Your Computer

REPRINT SERVICE

Thoughtfully written, detailed and illustrated with meaningful
programs. . . outstandingly useful” — EZUG

‘The Spectrum Games Companion® is the latest addition to the

series and is aimed at the games player and programmer alike.

Twenty-one games designed specifically for the ZX Spectrum are

included, with clear instructions on entry and play. Each program

is explained fully with complete details on how it is designed and

written. Introductory chapters show how to set up and use the

Spectrum and how to create your own games. Later sections

cover number games, word games. board games, simulation

games, dice games, card games and grid games. If you want

to enjoy your

ZX Spectrum and learn

its secrats at the same

time then this is the

book for youl

Bob Maunder is co-
author of The ZX80
Companion’ and author
of The ZXB81
Companion’. He isa
Senior Lacturer in
Computer Science at
Teesside Polytechnic,
halds an MSc degree in
Computer Science, and
is @ Member of the
British Computer
Society.

The Spectrum Games
Companion is available
from good book shops,

or send £6.956 to:

Bob Maunder

ONLY
£5.95
P

ISBN 090721102 X

LINSAC, (P.C.F.) 68 Barker Road,
Middlesbrough, Cleveland TS5 5ES

Postage is free within the UK. —
add £1 for Europe or £2.50 outside Europe.

If you are interested in a
particular article or
advertisement in Personal
Computer Files, you might
like to take advantage of our
Special Reprint Service. Let
our high quality reprints
provide an attractive and
impressive edition to your
portfolio of promotional
material.

For further details and a
quotation, give us a call today.
Ring Robert Buggs on
01-636 6890.

PERSONAL COMPUTER FILES
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Puteverything
you need on

the keyboard

with a Custom

Keypanel Kit.

Everything you need
1S on the kevboard with
CUSTOM KEYPANELS.

These precision die-cut plastic panels fit perfectly
over your keyboard and provide an instant and
individual reference to all of your software.

Each Kit comes in a clear plastic storage wallet and
contains: 10 Matt-black Keypanels plus sheets
containing over 140 self adhesive Command labels
pre-printed with words, symbols and arrows, plus a
sheet of blanks for your own designs.

SPECTRUM KEYPANELS are 96x224mm and the
labels are printed in ‘Spectrum’ bright red. A MUST
for flight-simulation and all multi-key games and
applications.

The FIRST add-on for your Spectrum.

ORIC KEYPANELS are 105x275mm and the labels
are "ORIC’ blue. Master those CTRL and ESCkey
combinations.

An INSTANT reference to all ORIC's keyboard
functions.

NOW IN ‘SUPER ML PLASTIC!

GRIPPING NEW GAMES

Stake your claim with Gold Digger

Try your luck with Yahtcee
BRILLIANT GRAPHICS

BELLINGE, NORTHAMPTON

< ) P P 77 e

Post today to Softeach Limited, 25 College Road, Reading,

H-r.‘r]-:ﬁhir'c, RGO IQ]‘:_ W st bt v Firsg elass poastbw retumm, |
Please send me:

- Spectrum Keypanel Kits at £3.95 + 35p p&p each I

(overseas should add 25% for additional surface mail) |

................ ORIC Keypanel Kits at £4.95 + 35p p&p each |

(overseas should add 25% for additional surface mail)

I enclose a total remittance of £
orders payable to Softeach Limited.

ey DR S R SRR A R e . o
BRI OR RS Rt e L R R e

cheques/postal

GARLAND
COVIPUTING

35 DEAN HILL, PLYMOUTH PL9 9AF
Telephone: 0752 41287

Learning French with the Spectrum

A series of programs designed by the director of a language
laboratory. These are genuine self-tuition programs, and should not
be confused with the simple revision exercises available from other
sources. These programs are ideal for those studying "0’ Level
French, for adults taking further education courses, or those
brushing up their French before a holiday or business trip.

PERFECT TENSE — A set of three tapes containing teaching and
testing programs, enabling you to gain a quick and thorough
mastery of this tense. Spectrum 16K/48K. £15.

FUTURE TENSE — As above, this tape contains a teaching and a
testing program. Sectrum 16K/48K. £6.

FRENCH VOCABULARY — A set of three tapes (twenty
programs) which help the student learn the 1000 words most
commonly encountered in ‘0’ level. Spectrum 16K/48K. £15,

PARIS TRIP — The computer is your companion on a trip to Paris!
As you travel, the computer will ask you to input correct phrases or
answers to a question. Great fun, and truly instructive. Spectrum
48K. £7.50.

LE CHATEAU DE GRAND-PERE — An interesting all-French
adventure program in which you must search for clues by inputs in
French. Your French is bound to improve as you try to solve the
mystery! Spectrum 48K, £7.50.

All prices include VAT and P&P (prepaid orders). Orders from schools
welcome — please send for full details.

the educational specialists




 SUPPLIERS

A+F Software
830 Hyde Road
Gorton
Manchester M18 7JD
Abersoft
7 Mores Afallen
Ban Street
Dyfed SY24 5BA
Addictive Games
PO Box 278
Conniburrow
Milton Keynes MK14 7NE
Arnold-Wheaton Software
Parkside Lane
Leeds LS115TD
Artic Computing
396 James Reckitt Avenue
Hull
M. Humberside HU8 0JA
ASP Software
145 Charing Cross Road
London WC24 OEE
Automata
65A Osbarne Road
Southsea
Hants POS 3LR
Bridge Software
36 Fernwood
Marple Bridge
Stockport
Bug Byte

“100 The Albany
QOld Hall Street
Liverpool L3 3AB
Calpac Computer Software
108 Hermitage Woods Crescent
StJohn's
Woking
Surrey GU21 1UF
Campbell Systeams
15 Rous Road
Buckhurst Hill
Essex IG0 6BL
Carnell Software
4 Staunton Road
Slough SL2 1NI
Cascade Software
Cascades House
Bargain's Lane
Llandogo
Gwent
South Wales NPE 4PA
Computaline
13-16 Oxford Circus Avenue
231 Oxford Street
London W1R 1AD
CRL
140 Whitechapel Road
London E1
Crystal Computing
2 Ashton Way
East Herrington
Sunderland SR3 3RX
ccs
14 Langton Way
Blackheath
London SE3 7TL
Database Software
27 City Road
Stoke
Digital Fantasia
24 Norbreck Road
Norbreck
Blackpoal
Lancashire
Digital Integration
22 Ash Church Road
Ash
Aldershot

Hants GU12 BLX
DJL Software

9 Tweed Close
Swindon

Wiltshire SN2 3PU
dk'tronics

Shire Hill Ind. Estate
Saffron Walden
Essex CB113A0Q
Elfin Software
Hudsons House
Battery Road

Great Yarmouth NR30 3NN
Felix Software

19 Leighton Avenue
Pinner

London HAS 3BW
Alan Firminger

171 Herne Hill
London SE24
Flowchart

62 High Street
Irthlingborough
Northants

Gemini Marketing

9 Salterton Road
Exmouth

Devon

JK Greye Enterprises
16 Park Street

Bath BA1 2TE

SW Hessel Software
15 Lytham Court
Cardwell Crescent
Sunninghill
Berkshire
Hestacrest

PO Box 19

Leighton Buzzard
Bedfordshire LU7 0DG
Hewson Consultants
604 St Mary's Streat
Wallingford

Oxon OX10 0EL
Hilderbay

8-10 Parkway
Regent's Park
London NW1 7AA
Hilton Computer Services
14 Avalon Road
Orpington

Kent BRE 9AX
Hornby Software

21 Pinfald Hill

Leeds LS15 OPW
Impact Software

70 Redford Avenue
Edinburgh EH13 0BW
Jaysoft

22 Dane Acres
Bishop's Stortford
Hertfordshire

Kayde Software

7 The Conge

Great Yarmouth
MNorfolk NR30 1PJ
Kemp

43 Muswell Hill
London N10 3PN
Kuma Computers

11 York Road
Maidenhead
Berkshire

MC Lothlorien

4 Granby Road
Cheadle Hulme
Cheshire SK8 6LS
Martech Games

9 Dillingburgh Road

Eastbourne

Sussex BN20 8LY
Melbourne House

131 Trafalgar Road
Greenwich

London SE10

Microl

Freepost

38 Burleigh Street
Cambridge CB1 1BR
Micro Master

94 Airdale Avenue
Chiswick, London W4 2NN
Mikrogen

24 Agar Crescent
Bracknell

Berkshire RG12 2BK
New Generation Software
The Brooklands

15 Sunnybank
Lycombe Vale

Bath

Avon BAZ 4NA

Orwin Software

26 Brownlow Road
Willesden

London NW10 9QL
Oxford Computer Publishing
PO Box 99

Oxford

Picturesque

6 Corkscraw Hill

West Wickham

Kent BR4 9BB

PSS

452 Stoney Stanton Road
Coventry CV6 DG
Quest

119 The Promenade
Cheltenham
Gloucestershire GLE0 TNW
Quicksilva

Palmerston Park House
13 Palmerston Road
Southampton S01 1LL
R&R Software

34 Bourton Road
Tuffley

Gloucester GL4 OLE
Richard Shepherd Software
Freepost

Maidenhead

Berkshire SL6 5BY
Sherston Software

1 Noble Street
Sherston

Malmesbury

Wilts SN16 ONC
Silversoft

20 Orange Street
London WC2

Sinclair

Stanhope Road
Camberley

Surrey GU15 3PS
Softek Software

320 Croxted Road
London SE24 90B
Stellar Software

144 Pampisford Road
South Croydon

Surrey CR2 6DA
Tasword Two

17 Hartley Crescent
Leeds LS6 2LL
Texgate Computers

14 Brook Lane

Corfe Mullen

Dorset BM21 3RD

Transform

41 Keats House
Porchester Mead
Beckenham

Kent

Tutorial Software
22-29 Mill Street
Newport

Gwent NPT 32X
Ultimate Play The Game
The Green

Ashby de la Zouche
Leicestershire LEG 5JU
University Software
29 5t Peter’s Street
London N1 8J9

Video Productions

101 Laburnum Road
Redcar

Cleveland TS10 3PF
Virgin Games

61-63 Portobello Road
London W11

Winters

24 Swannington Close
Cantley

Doncaster

South Yorkshire DN4 86U A
Wizard Software

PO Box 23
Dunfermline

Fife KY11 5RW

Work Force

140 Wilsden Avenue
Luton

Bedfordshire

1983 D Boyd
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GET BYTTEN!!

Your own Tee shirt with colourful
Bug Byte logo on the front with

“BYTE ME”

above and

“EVERBEBEN BYTTEN”

| on the back.
Send cheque or postal order to
J. Scoular, 147 Bath Road, Hounslow, Middlesex
- quoting size £3.95 inc post & packaging
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The battle could be yours.....
e Illllbut Itwontmeasyl

PARTICIPATION —that is the name of OUR game. All our software contains a unigue score venﬁcamn
mechanism allowing us to add a new dimension to computer games. Every July and January we will be
publishing a ranking list of the top 1000 scorers in each game with the overall top 100 ‘grand masters’ each

¢ receiving certificates of merit bearing their position.

September is the last month to qualify for the Black Hole charnplonshlp mer from Dctclber the
sender of the highest valid score each month will win software of their own choice to the value of £50.

Totally original game plan. Addictive,
,lm.,g_:.red challenging and offering a complete
visual experience with its animated
graphics and violent explosive effects.

Cm‘ﬂ'&l:ﬂ 'nq- 501'“'3 Compatible with ALL leading joysticks.
demand;os\o"' Eﬁ seeﬂ
Thﬂ\::%est we Ve
Of tancuﬁl;‘l nﬁ. - e
A SPECTRUM)

FANTASY SOFTWARE .
is available from W H.Smiths, .\
John Menzies and. g, \
Computers For All e

frorm
CHFLTR

All games are obtainable at £5.50 e ,
ASY SOF T\WARE, FAUCONEBERG LODGE, 27A 5T.GEORGESR
despatchm by return first class post together with 4 membersMip Alm

on aur fortheoming blocktusting software
Irade Enquiries welcome — telephone 0242-5

“
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Galaxior

 WATCHTHIS.
i SPACE.. ] B \.*
Y Gamesfor = + _gf
| sPECTRUM | v 9% or®
ORIC -
DRAGON _
BBC A\
Bme64 | L

Coming Soon |
Softek software for the Spectrum. Dragon

and Oric should be available in most major
outlets such as W. H. Smith, Lasky's,

All Sofiek software comes with a perpetual
guarantes. Should it ever fail to load return it
3 - for a replacement. If the tape shows signs of
Spect_rum and selected branches c_:r 1 physical damage then please enclose £1,50
Menzies as well as through our nationwide |, cover costs

STH
dealer network. Alternatively fill out this y g
coupon and we'll rush you your Softek = WONSTERS —irras  WAME e e N
game by return of post! = 2 =5 ! 2 ADOR

WARNING ! Al FEMS are S0k SeConding 1o Soltek & ease send me nes as licked trenriinny
canditions of salp. Gopies of which SOFTEK SOFTWARE SOFTEK SOFTWARE
n request. 12113 HENRIETTA STREET, LONDON WC2 HERATpet s d . piayab ' 12113 HENRIETTA STREET, LONDON WC2

Ted: 01-240 1422




