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important Note

I'here are a few simple rules for using add-ons with your Spectrum.
*lease read this section carefully: it could save you a lot ol money, a
ot of time. and a great deal of fruitless argument with
manutacturers!

® Alwavs make quite certain that power to your Spectrum has been
witched off at the mains before connecting or disconnecting any
iad-on unit. Failure to do so could damage both the computer and
he add-on.

® Before plugging in an add-on unit, check that the Aey (usually a
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;mall piece of metal) is in place on the edge connector {see Fig. .1).
f the kev has fallen out and a connection 1s made, damage could
‘esuit.

® When connecting equipment ot any kind to the user port at the
back of the Spectrum, make sure that the key lines up with the slot
nsible on the printed circuit board inside the user port (see Fig. 1.1).

Some of the equipment mentioned in this book was oniginally
aesigned for use with the ZXE1. Edge connectors on equipment of
his tvpe are noticcably shorter than the matching circuit board in
he user port, and you should take particular care when lining them
1p 1or connection. Check when first setting up equipment of this
vpe that no converter circuitry 18 needed. Some units (e.g. the ZonX
;ound unit reviewed in Chapter 6) are supplied with extra
-onnecting boards so they can be fitted to the Spectrum.

Many add-on units have no rear connector for the addition of
urther units - they have to be ‘the last in the chain’. You can beat
his problem (at extra cost) by using cables and connectors available
rom good computer shops. This also solves the problem of linking
up units with ZX81 and Spectrum connections, but iU's expensive,
mndy, and inconvenient, and units that cause these difficulties do
orresponaingly less well in the rating tables later in this book.

® Don’t overload the back of vour Spectrum with add-on units. It is

juite possible that two or more of them could be competing for the
same area of memory, and if this happens the computer may well
'ock un”: the screen will go blank, or atixed pattern will appear, and
10 kev will operate. 1f this happens to you, turn off the power at rhe
nairs {not at the back of the computer), disconnect one add-on unit
it a time., and try to find which units are in conflict. Incidentally,
i lock-up only fooks serious - all the same. it does mean you will lose
iny data that was mn the computer at the time.

® Prices and techmcal details were correct at the time of going to
aress, out obviously these are subject to change in this highly
-ompetitive market. Treat them as a guide rather than gospel!



Introduction

This 1s not the onlv book about Spectrum add-ons on the market.
Nor will it be the last. Unlike some books, however, vou won't need 4
legree in computing science to understand it. 1t's written in English
or ordinary Spectrum users who want to improve their system - and
1 vou just want to know which jovstick is the best value for money,
vou'll find the answer here.

won't pretend that this is a complete guide, because no book can
. New equipment 1s always appearing, and firms do sometimes go
ut of business. However., when this book went to press every
nanulacturer | had been able to trace had been contacted, and all
1ad been invited to submit samples of their product.

n every chapter | have tried to answer four basic questions about
he product under review: what it 15, how it works, what it does, and
vhat rou can do with it. Wherever possible, each product has been
ested by people who. like you, have to rely on the instructions and
srograms the manufacturers give them. Sometimes those instruc-
1ons are extremely poor: if so. we have said so, and in some cases
ricd to fill in the gaps for youif the product itself is worth the effort.
Ne have also put together some programs. for the hardware ol our
‘hoice. to demonstrate a few of the things it can do and give you
:ome 1deas for vour own routines. Atterall. voucan’t be expected to
<now what a piece of equipment vou have never seen 1s and does.

o make life more interesting for you, many of these add-ons can
1150 be used to play the Spectrum adventure game in Appendix |
vou gon't actually need the add-ons if you don’t have them. but
vou'il enjoy the game that much more if vou do. We hope this will
sive you something to do when you get tired ol reading about
1ardware!
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First-time users start here ...

{ vou have just bought, or are just about to buy, a ZX Spectrum
nicrocomputer, then you may find the idea of add-ons rather
yuzziing. Why, after all, should you want to add anything on to a
-omputer that already has such an enviable reputation for features
ind memory size?

“he ZX Spectrum is a remarkable computer. 1t is based around an
'xcellent processor chip. the ZBOA, which makes it fast and
ersaniie. It has morc memory available to the user than several
nachines at twice the price. [t has high-resolution graphics, and an
ngenious coiour system that allows elaborate screen displays
vithout eating up vast areas of memory. The Spectrum was the first
-eal computer to be sold at a price that most people could afford -
ind | stress that word ‘real’. And as if that weren’t enough, the
:ortware manufacturers have been falling over each other to bring
yut programs for it: programs that can help you with anything from
irawing up vour accounts to drawing pictures of hohbits at
hathtime.

0. who needs add-ons? Youdo infact you are using at least two
f them already. Your TV set and your cassette recorder are both
iad-ons (the proper term, incidentally, 1s peripherals) and without
hesc peripherals vou’d be pretity helpless. The computer doesn’t
1eea the TV set - it will function guite happily without it - but you
von't. and that's the main reason for buying any peripheral. A useful
seripneral is one that helps you do a particular task more easily. If it
10¢sn’t do that then you're wasting vour money. And as to the sort
ol tasks that peripherals can be used for  well, you're looking at one.

_adies and gentlemen, a demonstration ...

This book was typed using a ZX Spectrum fitted with a Fuller FDS
cevboard and a Cub monitor and running the excellent Tasword 2
vora processing program. The completed files were stored on
Viicrodrive cartridges — when ['d finished with them I used a Prism
/TX 5000 modem and OEL’s new user-to-user software to send
heir contents down the phone line to Phil Gardner for copy-editing.
‘He lives in Leeds. and I'm 300 miles nearer London, in Watford.) At
he other end. Phil was able to copv-edit my work on /iis Spectrum
and then print out the results on his Lucas printer using a Hilderbay
interface. Meanwhile. much of the artwork for the book was being
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srepared on my Spectrum using the RD Digital Tracer, and | was
printing out the results, and a copy of the draft manuscript, using the
vorex interface and a Kaga Taxan printer. Effectively, this whole
sook is a product of Spectrum add-ons. If you don't feel ready to
vrite vour first book at the moment, then dont worry. That
ertainlv isn’t all the Spectrum can do.

-f vou have owned a Spectrum lor some time then vou probably
cnow auite a lot about its capabilities, and vou may already know
10w much more 1s possible. In the chapters that follow vou'll find a
sreat deal of information about all those tempting peripherals that
ippear so reguiarly in the computer press. If you're a newcomer to
‘omputiing then this book will introduce vou to a Spectrum you may
1ever have known existed. 1t can become a high-speed games
nachine. It can produce high-quality printing on anything tfrom a
sersonal letter to a full-length novel, using a comtortable custom-
iesigned kevboard. 1t can access hundreds of kilobytes of memory
n seconds (if vou're not sure what kilobytes are. take a quick look at
“hapter 1). It cantalk to you. singto vou, play three-part harmonies
or vou, and help you to compose the next number one hit single. It
-an oe used to copy photographs, drawings. original art, and vour
»wn screen designs. It can access huge banks of data on mainframe
‘omputers tor httle more than the cost of a phone call, and let you
‘alk’ to almost any other computer. It can even control household
aumipment - anvthing from calling vou up at the office totell you the
wuse is on fire to operating a domestic robot.

1ke any good computer, the Spectrum is a sort of ideal workman.
f vou give it the right tools and the right instructions, it will do
iimost anything. Why? That’s aquestion I'll try to answer in the next
‘napter  and then we'll take a detailed look at the “tools’ that are
ivaliable, and the jobs they can do.



Chapter One

What does it do?! Well,
what do you want it to
@o?

What exactly is a computer?

No. it isn't a trick question. The point 1s that you won't find it very
-asy to understand what the hardware in the next few chaptersisand
ioes unless you have a clear idea of what you're plugging it into, 5o
ven if vou're sure vou know exactly what a computer is, bear with
he rest of us for a paragraph or two.
irst ol all, let’s consider what a computer isn’t. To start with, it
sn't a thinking machine, as you will already have found if vou've
seen tryving to program it! On the other hand 1t isn’t just a device for
carranging numbers and data, either. Getting right back to
undamentals, a computer is an organised network of electronic
switches. Each switch can be set either “on’ or *off”; or, if vou like, at
' or at ‘0°. The Spectrum (like every other home computer)
yrganises these switches, known as Aizs, in gfoups of eight, known as
svtes. Modern computers have so many bytes available that it's
convensent to count them in Aitlobvtes (K for short). A kilobyte 1s
024 bvtes. This may scem a peculiar number. but the computer
inds it casier than 1000 because it counts in twos and powers ol two,
ind 1024 haopens to be 2 to the power of 10. Each byte has its own
‘elephone number’” (the correct term is addresy), and the 48K
spectrum has a total of 65536 of these addresses available toit. You
nay aiready have noticed that 65536 1s equal to 64 X 1024, which 1s
“MK! So why 1s 1t called the 48K Spectrum?

The short answer is that every one of those extra 16K addresses is
1sed, but none of them is available to vou. That’s because the
-omputer needs them for its BASIC, its normal housekeeping
wperations, and everything else that makes it an active machine
ather than a passive box of switches. In other words, the only part
i the memory you can actually use for storing data or programs 1s
he part that’s left over when the computer has taken what it needs.
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/@ 1.1. Spectrum user port, and a typical add-on showing edge connector.

Naming of parts ...

"he section of memory used by the computer is called ROM, which
xtands for Read Onlv Memory - in other words vou can't ‘write’
invthing into it. The section of memory yvou carn *write’ into is called
1AM, which stands for Random Access Memory, or, il vou like,
Read And write Memorv' (not an official description!). The part of
he computer that does all the work actually lies outside all the
nemory circuits, as you can see in Fig. 1.2, 1t's called the CPU, or
entral Processor Unit. and it’s based around the ZBOA microchip.
‘ou can think of the CPU as the Spectrum’s telephone exchange. It
:an recelve information from one ‘telephone number’ in memory
in¢ then send that information to another ‘telephone number’
;omewhnere else in memorv. If something more complicated is
equired - compound arithmetic. for instance - then it goes to ROM
ing gets the necessary instructions. Besides being a message-carrier,
he CPU can also perform simple arithmetic, and compare simple
neces ol information. That's about all. It may not sound very
mpressive, and indeed it isn’t; what makes the chip so useful is that it
-‘an perrorm these simple operations up to 3500000 times a second.

>0, to put it at its simplest, the CPU takes information that you,
he user. have put into RAM, sorts it out, and sends the results
vnerever 1t has been told tosend them. This brings me to the point of
il this explanation. The CPU isn’t bothered where its information
‘omes rrom, or what happens to that information once it has been
ent out. It can even come from outside the computer, and go
:omewhere else outside the computer when the CPU has finished
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/g. 7.2 Block diagram of the Spectrum [created with the RD Digital Tracer).

vith it. You can see this for yourself every time you LOAD or SAVE
i program on cassette! Instead of sending bytes to a different
iddress in memory, your Spectrum simply sends them to ouwrput
sorts. 1he difference has no significance for the CPU, but quite a lot
‘or vou! It means that your cassette recorder can now be fed with the
ndividual codes that make up a program, byte by byte, and record
hem as audible signals on tape. There’s more to it than that, but the
rasic tdea 1s important, Ports are the CPU’s link to the outside
vorid. The keyboard is connected to it by ports, and so is the TV,
Jut there are plenty of spare port addresses - and, as vou'll see,
plenty of equipment you can connect through those addresses!

Input and output

wnv device that uses the input and output facilities of your
.pectrum, from a cassette deck to a household robot. operaies on
he same simple principles. As far as the computer is concerned, the
niormation it is receiving from these devices and sending out to
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hem s fust a series of switch positions coming from its normal
iadresses.

[ this puzzles vou, then try to imagine what actually happens
vhen you ‘program’ your Spectrum. Remember that the CPU can
miv work with eight-bit codes, so it certainly doesn’t “understand”
he BASIC keywords vou are using to program it. In fact. each of
hose keywords is stored in RAM asa number code, or rzoken. If, for
nstance, vou key inthe command PRINT “a” (see Fig. 1.3) the CPU

“eyboard
PRINT " A I ENTER
SYMBOL SYMBOL
SHIFT SHIFT
Head by
CPU as 245 34 97 34 13
‘Translated’ . :
ot 245 Find a character code in ROM

and send it to screen.

34  Sequence begins.
27  Character number 97 (a).
34  Sequence ends.

13 Command ends.

/¢. 1.3. How the computer sees a direct command to PRINT “a”

picks up vour command as a series of signals from the input ports
-onnected to the keyboard: signals which come through as a string
i numbers. These numbers call up a set of pre-programmed
nstructions, and also supply the data the computer needs to carry
hem out. In this case the CPU finds the information aboeut the letter
1" in ROM and sends it to the output ports that go to your T'V. The
esuit 15 that a pattern of dots and spaces appears on the screen
orresponding to the pattern of ‘on” and ‘off” switches that was
wriginaily stored in ROM. There’s a bit more to it than that, but as
ar as the computer 1s concerned, all it has done is to transfer
nformation from one part of memory to another.
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Jsing input and output

At the moment vou only have a limited number of things to attach to
he output and input ports; your cassette deck, vour TV set, and
qour printer (if vou have one). But as vou look through this book
sou'll see many other devices. including those mentioned in the
ntroduction. Now vou know something about the basic principles
hey should be looking a little less mysterious! Digital tracers and
ightpens simply convert drawings on paper or movements across a
"V screen into numbers  numbers that can be used by a program to
-reate shapes and outlines on vour TV sereen. Sound synthesisers
ake number codes trom vour Spectrum and use them to make
;ounds: noise, music, or a close approximation to human speech!
Lobots simply convert code numbers into actual movements, But
ven this 1s only the beginning. Any device controlled by switches or
v varations in electrical current can be controlled by vour
:omputer - and any device that sends out on/ off codes or electrical
urrents can pass mstructions and information into it. In fact, the
omputer that runs your house In response to your spoken
‘ommands 1s no longer science fiction - it’s available. And if, for
instance. you happen to be disabled, 1t’s rather more than a clever
oy,

Getting it together

Yow that we've looked at the way computers and peripherals work
ogether, the time has come to speak of interfaces. When I first
recame 1ntergsted in computers T was convinced that the word
nterface” was a sales gimmick: an attempt to make me payv an
yutrageous price for a common or garden plug. But usually an
neerface is alot more than ‘tust a plug’, and now perhaps vou can see
vhy it has to be. An interface has two very important jobs to do:

I'o translate information sent by a peripheral into codes the
computer can understand.
® I'o translate codes from the computer into information the
eripheral can understand.

n other words. if the CPU is the telephone ¢xchange then the
‘nterface is the translator which makes sure that the computer and
he peripheral understand each other.

In practice this means different things tor different types of
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amipment. The “interface’ for vour TV set looks, at irst sight, very
ampie. All vou can see is the socket for your aerial lead. What vou
an t see 1s the whole system of memory layouts and the special video
:hip that translate an ordinary set of computer codes into something
hat can be shown on a TV scrcen. All that is *built into’ vour
;pectrum, but it’s as much a part of the TV interface as that socket.
An interface is often more than a piece of hardware. It may include
ortware - programmed instructions  too. Thissottware can be part
oI the interface itsell {rather ike an extension to the Spectrum
LOM. in which case 1it’s known as firpiware) or 1 may bea program
'ou nave to load into the computer before you can use a particular
ievice. Either wav, there's usually a lot more to using a peripheral
han iust slotting it in at the back! Some peripherals are almost like
:mall self-contained computers. Speech synthesisers, for instance,
isually have built-in circuits to translate codes from the computer
nto eiectrical impulses that can drive a spcaker.

(Gietting down to brass contacts

"hat's enough theory for the moment! 1€'s time to take a proper look
it the different tvpes of peripheral available for the Spectrum, and
.ee st what they can do to help vou. Each of the chapters that
‘ollows is npretty much self-contained: so if vou're mainly interested
n plaving games, Chapter 2 should be right up vour alley, and if
‘ou're a budding author who thinks computer games are for kids
sou can go straight to Chapter 8 (though I'd suggest you try a couple
i games before jumping to conclusions!), Even 1f you think a
sarucuiar chapter will not help vou much, take the time to skim
hrough it, and do read the sections dealing with applications. A
seripheral intended lor games players may well have a serious
susiness application, and another intended mainlv for business
13ers mayv nelp vou crcate some superb arcade games. But for the
roung among you (and the young at heart) let's start with the games,



Chapter Two
.oysticks and Joystick
‘nterfaces

t's perfectly possible to play arcade-type games on the Spectrum
1sing the keyboard alone  but it isn’t particularly easy. You may
1ave bought Spectrum as a ‘serious’ computer, butif certain users of
inv age from six to sixty get their hands on 1, it will soon become a
asrivate arcade machine! | see nothing wrong with this at all. 1f I'd
een able to develop eve and hand coordination in such an
‘ntertaining and painless way [ might have made more of a showing
n the cricket field (but probably not!). Anyway. before long even
he arcade games are going to be educational. (*You are Napoleon at
he battle of Waterloo. Use the 1oystick to rearrange vour forces and
iefeat Wellington ..}

f vou feel that joysticks are ‘just for games', it's worth
emempoering that joysticks are a simple and convenient way of
nanoeuvring grviaing around the screen, including cursors in word
yrocessing programs, graphics programs and large menus. You can
ven use them to help edit your own BASIC programs, and L use a
oystick and programmable interface to handle some of the harder-
o-reach Tasword commands.

The basic Spectrum 15 not, of course, capable of handling
ovysticks directly: there 1s nowhere to plug them in and no interface
o decode their signals. As a result, there’s a bewildering number of
ifferent interfaces and j1oysticks available from a wide range of
nanutacturers. To spare you some of the bewilderment, 1 can tell
sou that any joystick with a D-type (Atari) plug, as shown in Fig,
.1, will normally work with any Spectrum-compatible joystick
nterface that has the matching socket. [ haven't eventried to list the
full range here, but this is a representative sample of what's on offer.
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jg. 2.7 Atari D-type plug and socket.

.ovsticks — what they are and how they work

Jost 10ysticks operate on one of two basic principles. The swirch
vpe Just ‘replaces’ kevboard keys that would normally be used for
:ontrotling direction, You move your stick in any of the eight
iirections shown in Fig. 2.2 and it makes a connection inside the
Joystick. The interface translates that connection into the code for
he cauivalent key, or combination of keys, on the kevboard. Il you
ike. it fools the CPU 1nto believing that the kev has been pressed.

|

,‘.

fg. 2.2, Aswitch joystick can narmally control movement in eight directions,
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movement

“ movement

0,0 -0

ig. 2.2 An analogue joystick ‘translates’ movements into variations in
1arizontal {x} and verucal {y} positions.

The analogue jovstick, on the other hand, uses twopaotentiometers
voltage controls  very similar to the one that controls the volume
»n vour raaio). Up-down movement alters one potentiometer, and
the other 1s aitered by sideways movement. But that doesn’t mean
‘ou can only move in four directions! Movement in any direction
:an be broken down into vertical and horizontal parts, and Fig. 2.3
:hould show vou what 1 mean. Analogue joysticks are pertect for
nore serious appitcations, involving high-resolution graphics, or
zames you want to program vourself, but very few commercially
ivaliable games are designed for them. However, control is far
:uptler than with the switch 1oystick, and certainly tfar moreaccurate.

"here are a few 1oysticks that fall outside these categories; broadly
:peaking these are the gloriously simple and surprisingly effective
nechanical joysticks from Grant Design and EEC; the revolu-
wnary Trickstick from East London Robotics; Le Stick, which has
10 basef!); and the Stack Light Rifle, which could turn vour living
‘00m Into a shooting gallery.

Choosing your weapon

¥hat are vou looking for in a joystick? It isn’t a silly question -
aifferent sticks varv enormously, and a lot depends on what you
vant to do with them. Check your chotce for:

¢ Comfort
® Responsiveness
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Accuracy
¢ Ruggedness

‘omtfort 1s important: any stick that gives you wrist-ache and
-alluses atter half an hour is a bad buy. But comfort’s an individual
hing - how strong arc vour hands? Responsiveness is vital in any
ippncation  and some joysticks are deadedly sluggish. Surpris-
neiy enough. a joystick that feels a bit stiff is often the best bet, but it
;nouldn’t be too stilf for vou to use over an extended period. It often
1iclps 1f the stick 1s seff-centring, which means that it returns to the
entre position after you've moved it in any direction. A ccuracy has
110t to do with responsiveness  if it’s easy to feel when the switching
1as made a positive connection, it's easier to ‘nudge’ the joystick into
he very small movements required by games like Splar (1o name but
yne ). Again, self-centring sticks make ‘nudging’ preity easy. An
naccurate ioystick, however comfortably styled. 18 not downg its job.
{uggedness is essential. Most joysticks will receive a great deal of
-ougn handling, and if they fall to pieces after a few hard wrenches
hen vou have good reason to be annoved. Take a hard look at any
covstick before vou buy it, and make sure it will stand up to vour use
ot

Table 2.1 shows how 4 sample panel of users rated my selection of
coysticks. It is included to give you an idea of how a joystick s fikely
o teel when vou first start to use it. Again, | would strongly advise
‘OU Lo try 4 lew out at your local computer shop before making a
iecision. We all have differentlv-shaped hands, after all, and one
1ser s ideal joystick could be another’s nightmare, And another
vora of warning prices on joysticks vary wildly depending on
vnere and how vou buy them. Sometimes vou do better to buy onc
vith an interface. and it can be worth vour while to shop around.
’rices given here should be taken as arough guide. Incidentally, vou
viil [ind that a number ol different supplicrs are releasing the same
yasic 1oystick  and some don’t tell vou that theirs is. for instance,
the Atari or the Spectravideo. It in doubt, ask!

What the users thought

arst choice from the user panel was indisputably the Spectravideo
Juick Shot joystick. Its large pistol-grip lever is just stiff enough to
1¢ positive, but the grip design ensures that even small movements
‘an be made accurately and quickly. There are two fireg buttons. one
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“able 2.1. Jovsticks -~ what the users thought.

“vpe Comfort  Accuracy Response Strength Self- Price
eniring
starl 3 i 6 ) Yes £7.95
loss 9 9 9 9 Yes Fl14.95
"ambnidge
‘ombuting 9 9 49 7 Yes N/ A
EC 3 7 7 ] Yes £9.95
irant 3 7 T G Yes £9.95
Lempston
ompetition Pro 7 7 7 9 Yes £14.95
Juick Shot 9 g 9 9 Yes £9.95
Juick Shot 1l 3 k] 9 g Yes E16.95
uncom
.ovsensor 8 6 > 9 — £29.95
SUDETHOY 9 3 5 g Yes £7.95
lure Shot 9 R Q 10 Yes £13.95
I'rickstick 7 4 4 g ik £34.50
Triga
‘ommand 8 K t ¥ Yes £1999
foltmace
Xela 53 7 8 % & Yes £10.00

n the top of the stick and one on the base at the left-hand side. You
:an nold this stick in your hand or use the suckers on the base to
ittach 1t firmly to some convenient table top, leaving vour other
1and free to operate the keyboard commands used in games like The
ilchemist. 1t's a good all-round joystick that should stand up to
ieavv use, and a bargain at £9.95. The Quick ShotIl, at £16.95, also
eatures a trigger-style fire button but, curiously, the users hiked it
less.

‘he Atari joystick is almost an industry standard, but it's very stiff
ind rather uncomtortable to use. It is tough, serviceable, and cheap
£7.95), but certainly not a tavourite.

"he new Boss ioystick, just in from the States, is a strong
-ontender for the Best Jovstick award. but I miss the Spectravideo’s
suckers. The trigger grip on this one rotates around the lever - a nice
ouch. The fire button i1s on the top of the stick.

‘ambridge Computing supply an excellent switch-control
oystick with their Intelligent Interface (see below). It has a very
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sositive switch action with audible clicks from the microswitches
ina a neat sclf-centring lever. There are two fire buttons. 1t is only
01d with the Intelligent Interface.

"he Kempston joystick range 1s aimed largely at the games
narket. but the panel found these large, chunky lever-type sticks
vith their big red fire-buttons fairly responsive and hard-wearing.
"he Kempston sticks are a little stiff, but these are good, solid. basic
oysticks at sensible prices. and most of them feature a duplicate fire
sutton tor southpaws  or rnight-handers with tired trigger fingers.
“he cheapest is the Competition Pro at £14.95.

“he Suncom ioystick range includes the first touch joystick, the
JovSensor. attractively styled in light grey with three fire buttons
(two ordinary ones to right and left and a ‘rapid fire” button at the
entre). As the stick requires virtually no strength at all, its
incomiortable-looking squared-olf shape is perfectly acceptable,
yut it takes a deal of getting used to and the user pancl weren’t
:nthusiastic. Make sure vou like this one before vou buy, especially
it the asking price of £29.95. More conventional 1s their curiously-
naped but pleasant-to-handle Kraft jovstick at £18.95 and the
tubbv but equally pleasant Starfighter at £13.95.

“he Superjoy is a cut-down Quick Shot, complete with suckers.
“he price 1s cut-down, too!

“he Sure Shot is a stubby. ¢x-arcade machine stick with two nice,
nositive fire buttons and a pleasant click-switch action. 1 liked 1t.

he Triga Command from the USA is a neatidea the big pistol-
mp iever incorporates a trigger-stvle fire button - but takes a hitle
retting used to. It [features suction cup feet similar to the
Spectravideo, but there’s no duplicate fire button.

The new Delta S3 [rom Voltmace is worth a look. [t features three
ire huttons - the ones on either side are the normal type and the
niddle one’s for ‘rapid fire’. 1t has a pleasant self-centring action, a
1eat but solid switch-tvpe control, and an attractive and reasonably
:omrortable stvling. A good buy, and good value.

‘rom EEC and Grant Design come two similar and remarkably
;ifective joysticks that have no electronic parts at all. They simply
slamp over the keyboard and use a standard joystick stalk to operate
he cursor kevs. Although they can only be used on the basic
spectrum keyboard, and with programs that use the cursor keys,
hev're a bargain at £9.95 if you don't feel that you're goingtoneed a

soystick all that often. The design is good. and they're surprisingly
‘0bust.

'he Trickstick from East London Roboties is a stubby cvlinder
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itted with six red knobs (see Fig. 2.4). Thefirst surpriseisthat it has
10 moving parts. T'he second is what 1t can do without them, as
nown in the demonstration program supplied. With the Trickstick
ou can quite iiterally run rings around the opposition on screen.

Up/Down

ightiLeft

‘“empslon’ mode ‘Speed control’ mode

D CDUE WO ok B D 2000
Inn«coonce cogmneeagad

ig. 2.4. The Trickstick and interface, with pin settings for Kempston mode
:nd for its own software.

~his ability to move graphics in smoothcircles and curves under full
ontrol 1s a real innovation, and one 1 hope to see more of. It's also
10ssible to plug up to eight of them into one Spectrum (sounds a bit
Towdaed to me). The stick, so lam told, is powered by a capacitative
‘tfect of the human body - apparently all God’s children generate a
(0 H7 hum.

“he Trickstick has two maior disadvantages. One 1s that the
rames 1o make full use of it have not vet been written, Second 1s its
:ensitivity. which is pretty difficult to adjust. This is important,
weause the Trickstick works by sensing how hard you are pressing
s buttons. and it vou get too excited vou'll go further and faster
han vou ever intended to. A pair of curiously tiny and tragile-
ooking minature plugs on the interface allow the Trickstick to be
*onverted’ into something like a standard joystick compatible with
i1l games that are suitable for the Kempston interface (of which
nore 1n a moment}. The same pins can be used to identify which
vlaver 1s which 1in a multi-user game.

he software provided by East London Robotics with my
Trickstick was slightly odd. There were two tapes, a ‘Trickstick
rainer’ and a garne called "Attactics’. Neither 1s particularly user-
miendly. and despite death-grip finger pressure the stick didn’t seem
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0 send ‘my’ aircraft into the same amazingly tight turns as my
soponent’s’. In one of the main game options | found that it chdn’t
nake much difference to the score whether or not 1 was holding the
tick! 1 can only hope that the software East L.ondon Robotics is
sromusing for the Trickstick is an improvement on this per-
ormance. The user panel, alas, was not enthusiastic, mainly because
he I'rnickstick made some conventional games almost unplayable.
Vith software support, and some more development work, this
could be a remarkable and radical new stick:; without them, it really
sn’'l worth its current price of £34.50.

.e Stick Is an equally curious-looking design, mainly because it
nanages without a base. To use it, you must tilt it in the direction
sou want to move! It works, so 'm told, by detecting the movement
T mercury inside the stick itself the mercury is heavy enough to
nakc the necessary contact. | didn’t actually look. My brief session
vith it convinced me that this was another stick that would take a
ittle getting used to.

he Light Rifle is not reallv a joystick, but a reasonably accurate
ariant on the lightpen theme (see Chapter 7). It arrives looking like
.omething Robert Mitchum used in World War 1l - could come

n useful for frightening burglars! The three programs supplied arc
un. but I didn’t get one intime to do an in-depth analysis, 1{ you like
he idea. buv one!

Introducing the interface

1s mentioned earlier. the job of the joystick interface is to turn
'witch connections from the joystick into numbers -~ numbers that
iuplicate exactly the codes that would be sent by the corresponding
cevs_ Jovstick interfaces fall into three main groups accordingto the
vay they handle the problem:

® ‘Fixed' interfaces. These allow the iovstick to duplicate one
tixed) set of keys or (like the Kempston} simply send a set of codes
hat can be used in a program to a selected input port.

"Plug’ interfaces. These use plugs or clips so that the user can
cnoose which kevs he wishes to duphcate.

Programmable interfaces. These use on-board f{irmware or
yrogrammable chips called PROMs, and allow any joystick
novement to dunlicate almost any kev entry in any mode.
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Waking the choice

“our choicc. again, will depend on what you want to do with the
oystick. “Fixed" interface manulacturers hke Kempston try to
nersuade the software houses to include the necessary code for their
nterface as an option in popular programs, solving the com-
raubility problem by diplomacy rather than flexibility. With the
nterface fitted vou can also use joysticks in vour own programs(scc
g, 2.5). If a commercial program doesn’t include an option for
sour interface 1t may often include another where you pick the keys
‘ou want te use - so just pick the kevs the interface duplicates.

3 LET d=0: LET x=127: LET vy=8
8
0 INFUT "Faper colour? ":p: 1
- ps0 OR p>/7 THEN- GU TU 20
S0 IMPHT “"Ink colour? “s21: IF
O OR 137 THEN GO 7O 30
10 INFUT "Border colowr™ "3b:
F bi0 OR b7 THEN GO TO 40
) FAFER p: INE i3 BORDER b: C
LS
) IF IN 31=2 AND x>0 THEN L
ET n=nx-1
0 IF IN 31=1 AND #2255 THEN
LR w=id]
“0 IF IM Z21=4 AND 0 THEM L
T y=vy-1
S IF OIM 21=8B AND y«175 THEN
ET y=y+l
L0 IF IM Z21=10 AND <175 AND
100 THEN LET y=y+1l: LET u=x-1

10 IF IN Z1=% AND y<175 AND
200 THEN "LET yevels LET neu+]
120 IF IN Z1=&6 AND y:0 AND x>0
THEN LET y=y-1: LET x=ux-

1Z0 IF IN Z1=5 AND y>0 AND n<?
55 THEN LET y=y—-1: LET x=u+l
140 IF IN 31=16 THEN LET d=d+1i
200 IF d=1 THEN PLOT x,y: GO T

0 &0
210 IF d=2 THEN LET d=0: GO TO
L)

220 60 TO 60

tg. 2.5 Simple sketching program for Kempston.
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~ormallv vou ¢an do this just by moving the joystick up, down, left
and rght (or whatever) in responsc to the screen prompts from the
yrogram. Some interface manufacturers even supply ‘conversion
apes that will set up the computer to play a game that normally uses
1 aifferent set of codes. However. this is not going to help you with
.oltware that was not originally designed for use with joysticks; for
hat. you'll need something a little more sophisticated.

“lug’ interfaces are versatile and practical. They'realso simplicity
self to program. Just take a colour-coded or labelled set of lcads
usually UP, DOWN,_ LEFT, RIGHT, and FIRE). and fit them to
ockets or leads corresponding to the keyboard keys you want to
wiplicate. However, these interfaces aren’t usually very pretty (if
hat matters to vou} and there are certain keys they can’t duplicate
such as SYMBOL SHIFT D, for instance, which might be usefulin
:ome word processing programs). You will also have to swap all the
cads around every time you use a program with a different set of
rommand kKeys.

’rogrammable interfaces are extremely versatile and (usually)
‘ery easy to set up. But they are, of course, more expensive. What
rou re paying for s flexibility (and some fairly sophisticated
1ectronics!) so vou must decide for yourself whether vou really need
he facilities this type of interface can give vouw

Points to watch
Most 1oystick interfaces only allow you to (it one stick. A few lct you
it two. Table 2.2 shows the ones which ofter that bit extra. Again, as
iwoted above, several joysticks provide an extra ‘rapid fire” button,
ind not all interfaces can respond to this button. It's alse worth
‘hecking if the interface is fitted with a ‘through bus’ that carries all
1s connections through to a socket at the back so youcanadd other
seripherals behind it. If 1t is, see f 1t uses the full width of the
spectrum user port; if it doesn’t, 1t won't carry afl the connections
through. Narrower connectors of this tvpe also fit the ZX81 user
nort, which is smaller. so peripherals designed for the wider
pectrum port can’t be fitted behind them. This 1s something that
1appens quite often with Spectrum peripherals, and it's less serious
han it seems for that very reason. There are dozens of other
seripherals that also use the ZX81 connector!

ralking of other peripherals, do be caretul about choosing and
1sing joystick interfaces with replacement kevboards. Some, such as
he Stonechip, the Kempston and the Cambridge Intelligent
nterface won’t fit comfortably behind some of the new replacement
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Table 2.2. Joystick interfaces.

Name Type No. of Through bus? Rapid Price
;ticks fire?

WGF 1 Plug 2 ZX81 Yes £26.95

\GF Il Fixed 2 ZXEI No £9.95

‘ambridge Prog. 1 Spectrum Yes £34.90

ak'tronics Prog. I Spectrum No £22.95
Jownsway Prog i No No £25.95

LR, Plug 1 No No £19.75

0X Prog. I Spectrum No £34.95

‘uller Fixed I Spectrum No L19.95

Iiles Prog. I No No £24.95
>lug ] No No £19.95

{empston Fixed I No No L£14.95
viicro-Pad Prog. I No No £23.00
ickard Plug I No No £27.50

Protek Fixed ! No No £14.95
lam Turbo Fixed ROM 2 Spectrum No £22.95
dinclair 1/F 2 Fixed ROM 2 ZX Printer No £19.95

tonechip Prog. l No No £24.95
l'hurnall Prog. 2 No No £24.95

cevboards described in the next chapter - so think about this when
‘ou re making vour chowce. However, all of them will normally fit if
Intertace | is connected outside the kevboard.

One final point: guite 4 number of other peripherals include a
joystick nterface as a sort ol extra bonus. These interfaces are
aiways the ‘fixed’ type, and rarely allow you to fit more than one
oystick — usually they usc sparc space on another chip, such as a
:peech or music chip. For the occasional games plaver who is more
nterested in music, a unit of this type could save money. You'll find
ull detatls in Chapter 6.

The detailed reviews that follow should be read in conjunction
vith Table 2.2, or vou could miss some important points!

“ixed’ interfaces

“here 1sn’t a lot to choose between the Datel. the Kempston and the
’rotek interfaces in practice. AGF’s Interface 11 at least features a
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"X81-tvpe through bus and 1t i1s also very cheap. When vou're not
ising these interfaces for games. any of them will allow vou to use a
“oystick tn your ewn BASIC or machine code routines. Your best
wwuon is probably to lock for the best price, and if a joystick is sold
n the package make sure it's one that you want! The ['uller Amp
stick contains a sound amplifier and ‘lixed’ joystick interface lor
1995 which is certainlv good value for money. and upgradable toa
ull sound unit. However. [ think that the bigger units in this range.
vith other features alreadv built in. are probably & better buy.
speclaily as this kind of money could get vou the Sinclair Interface
g
nterface 2 has picked up a lot of flak in the computer press,
\argely because it could have been part of Interface | (see Chapter 5).

TOM Cartridge\
L
o

ioystick Sockets

ig. 2.6. The Sinclair interface 2 with a ROM cartridge plugged in.

¥hat makes it special is the socket at the top tor plug-in ROM
artridges. 11 this sentence batfles you, take a look at Fig. 2.6, which
nows the Interface 2 with a cartridge plugged in. The ROM
artridge replaces the computer’s own ROM, turning even a 16K
spectrum into a pertect games machine that can actually handle
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rames originaily written for the 48K. With this system vou will also
se able to ‘plug in" computer languages other than BASIC when
and if) the necessary cartridges are released. You can also remove
he cartridge and use the interface as a conventionalfixed interface in
/OUT OWN programs.

"here are snags. though. Prolonged use may lead to the same kind
)t wobble 1l used to get on my ZX¥81 RAMpack, and if this crashes an
ircade game just as you are about to reach the score of the century
sou won't be pleased. Sccondly. you have to turn off the power every
ime vou change a cartridge. Thirdly, the user port at the back will
iy support a ZX printer. Finally, £9.95 for a ROM cartridge is a
31t on the oricey side, and some are still £14.95.

lowever. RAM Electronics, with their new Turbo interface, are
:hallenging Sinclair on their own ground. Though more expensive,
he lurbo doesn’t require you to switch off the computer when
‘nanging ROM cartridges, and includes a full-width through bus. It
1ad not been released when this book went to press, so check itout if
you re interested.

"Mug’ interfaces

he two joystick sockets on the AGF control the same set of keys

yut at least each plaver can use his own favourite stick! Connections
ire maae by fitting colour-coded leads (for up, down, left, right and
1re) to wires labeiled D (for Down) 0tod and A(for Across)8to 5.
“ou work out the position of the key vou want to copy (for instance
he 5 key so often used for ‘move left’ 1s D4, A5) and connect the
ippropriate leads to those two wires (in this case the two yellow
¢ads). And that's all there is to it! Once the interface is set up and
vorking, you can make a note of the arrangements on one of the
yrinted cards supplied and store it with your program cassette. Also
aupplied is a rather useful *Video Graffiti’ program that allows you
o draw. correct, and SAVE a complete screen using the jovstick
alone.

ast London Robotics. makers of the Trickstick. supply a bare-
»oard (ovstick interface that uses metal clips to make connections
wtween tiny pins. The set-up is a little fiddly and confusing at first
small fingers and/ or pliers help) but it works, There’s a connection
aor Tricksticks at the back. Another bare-board interface from Jiles
1ses a smalil nlug to shift between three different modes. With the
yug connected one way the interface will suit Psion and Quicksilva
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s;ottware. Connected another wav it makes the joystick duplicate the
‘ursor keys.

"he Pickard Controller is a black box filled with sockets, one for
-ach kev on the keyboard. and fitted with five plugs, one for each
lirection and one tor FIRE, You simply plug them into the socket
hat matches the appropriate key - nice and simple. The box 1s fairly
arge, as you might imagine, so it actually blocks off the power
socket. This is no problem. however; a plugis provided from the box
tself, and you connect the power lead to a socket on the interface
nstead (though if you're connecting it to Interface | you can forget
sbout this). By connecting the FIRE lead to the symbol shift socket
vou can even reacn symbol shifted keys with this interface. The
inish is rather crude - the plug labels on my sample were printed on
1 got-matrix printer and stuck on with adhesive tape! However, this
s a cheanp, versatile, and ingenious interface.

2rogrammable interfaces

"he Cambridge Intelligent Interface arrives complete with an
:xcellent switch-type joystick (see above}and a software cassetie. To
1se 11. you run 4 library loading program on the computer, which
s1ves you a simpie choice of stored programs. You can add or delete
yrograms as you wish, and SAVE the modified library to tape when
sou ve finished. Once you have selected a game the loading program
s deleted from the computer’s memory, but the interface itself
‘emains programmed for the game you are now ready to load.
.oading the library program takes quite a while, especially if the
rersion you are using inciudes the first screen display. However, the
ave supphed also contains a ‘Quickload’ routine that can rapidly
srogram the interface for any given game, and the library saving
‘outine includes an option for saving to Microdrive, which should
:peed things up even more. Surprisingly enough, you can’t use this
nterface to simulate symbols or functions reached using the
:YMBOL SHIFT kev (not unless vou use the fire button to simulate
:YMBOL SHIFT). However, used carefully and with discipline, it's
a4 worthwhile investment.
he Fox is an enterprising and effective interface that could save
'ou a lot of time -~ but be careful how you use 1t, especially the first
Ime, OF vou may have to write a rather embarrassing letter. Like the
‘ambridge interface. the Fox stores a library of instructions on
yoard. The difference is that the library stays there when you switch
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if: it’s permanently resident, and independent of any power supply
rom the computer. The secret 1s a trickle-<charge battery that
ecnarges itself from the computer every time you connect the
nterface and switch it on. If yvou're worried about the battery
unming down, don't be - it would take about a year, and a unit as
‘ersatiie as this is going to be used a lot more than once a year. To
ceep it fully topped-up, it needs to be connected for about 7 hours a
vegk, but 1t could probably manage with less. [ he mice thing about
this interface is that there’s no loading time to wait for; the interface
s ready when vou arc. The tricky thing is that you can accidentally
:crup the resident library by doing the wrong thing at the wrong
ime.

'n this case. the wrong thingto doisto have the interface switched
n (up) when you turn on the power. Fox take great care to prevent
‘ou trom doing this, but it’s not the end of the world if vou do
sou'il just have to write that letter and ask for a taped copy of the
srogram. 1f that doesn’t appeal, read the instructions very carefully.
ina then save the interface program to tape or Microdrive
mmediatelv. as suggested. Thisis also usetul if the program is wiped
yut by an unavoidable accident - as happened to me just atter I'd
nade the cony tape!

Nhen vou do switch on the interface vou'll get a screen display
howing up to sixteen program titles and key conligurations in the
mm-hoard memoryv. You can reprogram this at any time. using single-
cev entries only (i.e. no shifted or symbol shifted keys, though again
the shift keys themselves can be duplicated by the fire button). For
iavanced users. the Fox interface offers some exciting prospects. It
s possible to use it for storing machine code routines, as a *pseudo-
ROM’, eftectively adding another dimension to the machine. This 1s
i1 useful addition to vour Spectrum armoury.

Another interface from Jiles Electronics sets out to give the big
1ames some competition. To use it, vou set it to ‘program’ mode
using a simpie switch on the top, then set up the keys you want to
0Dy 1n preciseiy the same way as vou would on the Stonechip (see
below). Unlike the Stonechip, however, this interface only has to be
programmed with five keys or key combinations (for up, down, left,

1ight and fire). Although this theoretically means that fewer facilities
:an be programmed for operation by the joystick, in practice it
neans Iast. simple programming and efficient operation. The switch
can aiso be used to wine the computer’s memory without losing
rack of the joystick programming - a very useful feature. You can
1180 change the programming while a game 1s loaded. The Jiles will
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opy CAPS and SYMBOL SHIFTed keys, but not EXTended
noae kevwords such as SQR and ABS. My only (minor) gripe 15
ibout the slightly wobbly connection, which makes it fairly easy to
.crup out the computer’'s memory in true ZX81 fashion; but [ have
miv seen the prototvpe, and I'm sure Jiles will not allow a small
1esign fault like this to spoil such a quality product. This is an
xcellent interface. and certainly one of the best buys in this
-ategory. ['he Downsway operates in a similar way but lacks the top
:witch.

“he Stonechip 1s programmed by switching it to PROGRAM,
sressing the key {or SYMBOL SHIFTed key) combination you
vant 1o duplicate, pushing the joystick and/or fire button in the
ippropriate direction, releasing it, and then releasing the key. It will
1appliv accept combinations of cursor keys such as * with > or<Z. The
mniv snag with this is that sometimes you feel vou need three hands,
ind vou must also program each individual combination of
unctions. If vou want to use the {ire button, for instance, that could
nean un 1o seventeen separate programming operations. Switch to
LAY and vou can test out the programming. If you're reasonably
aatent, this 1s simple enough to do, though sometimes you have to
rv more than once. My only gripe is that all your pamlully-
‘ntered programming gets scrubbed when you switch off the
:omputer. So, 1f patience is not vour virtue, choose another
nierface! The newer Micro-Pad and dk’tronics interfaces operate in
nuch the same wav, at a slightly lower price.

“he Thurnall is a definite one-off - I've seen nothing else quite like
1. T'o change the keys 1t duplicates you can alter any or all of eight
iny switches inset in a panel on one side. Problem one was reaching
ind changing the switches; I eventually used a screwdriver, as even
he smallest fingers would be no good for this job. Problem two was
vorking out how to configure this interface in any given situation —
¢ reallv isn’t easy to figure out which switches need to be set! The
dea 18 good, but I can’t rate this one very high.

Using your joystick

f vou're going to use a joystick in your own programs then it's
mportant to understand how the kevboard works, which should
nake a useful introduction to the next chapter! The Spectrum
<evboard. as you will see in Fig. 3.1 (Chapter 3) divides each
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horizontal row of keys into two hall-rows. Each of these can be
‘read’ using an IN command. as follows:

'APS SHIFT to V. PRINT IN 65278

vio G PRINT IN 65022
QtoT PRINT IN 64510

to 5 PRINT IN 63486
yto () PRINT IN 61438
"to P PRINT IN 57342
1 to ENTER PRINT IN 49150
} to SPACE PRINT IN 32766

"hat probably looks fairly baflfling, so i vou have a plug or
rrogrammable interface, or a fixed interface that can duplicate the
;pectrum cursor keys, connect it up and try the following program:

10 REM Joystick

0 PRINT AT 12.0; IN 61438:* Half row 6 to 0”
10 PRINT AT 14.0; IN 63486;* Half row | to 57
i0 GO TO 20

“low trv moving your joystick and watch the numbers change. Press
he kevboard keys in the appropriate half rows and vou should be
iple to match these numbers. Notice also that vou can actually press
more than one kev, and get a usable number. For instance, if you
yress keys 7 and 8 together you should get the number 243. These
wo kevs are also the cursor keys for UPand RIGHT, so vou can use
the reading 243 in your programs to send something diagonally
ipwards to the right. If you want to see how this works in practice,
take a look at the joystick subroutine at line 9300 in the Spectrum
idventure (Appendix 1). But, for the moment, I'd like to
:oncentrate on what the ioystick and its interface are simulating -
hat much-abused and totally necessary workhorse, the keyboard.



Chapter Three

Keyboards

[ vou are happy with the keyboard on your Spectrum, fine: skip this
‘napter and go on Lo something that interests you. But just before
rou go, think about how the Spectrum keyboard 1s made. The
-artter ZX80 and ZX&! computers both used ‘touch-sensitive’
ceyboards that were not. in fact, all that sensitive. The only way to
e sure vou had actually entered acharacter was to look at the sereen
ina see if it was there! The Spectrum keyboard. believe it or not, 18
miy a hittle more sophisticated: underneath that cosmetic exterior
here beats the heart of a ZX81! The‘kevs'are merely lugs on a single
‘unber sheet sandwiched between the metal cover and the keyboard
‘ireuttry underneath (see Fig. 3.1). When vou press down on one of
these lugs. two wires are pushed into contact with each other.

tg. 3.1. The real Spectrum keyboard! Notice that five wires go to the nbbon
:aple on the left, and erght o the ene on the night.
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Jepending on which connections have been made in this way. a code
s generated and sent to the input port for the keyboard. This is
1ardly the way to make a professional-quality keyboard, as Sinclair
‘hemselves would be the first to admit - in fact the kevboard 1s one of
he items that helps keep down the price of the Spectrum.

-ven 50, the Spectrum keyboard can be used for word processing.
t's slow and not particularly comfortable, but the Introduction and

‘hapter | of this book were written in this way. However, in due
ourse vou may, lilke me. come across a more serious problem.
Lound about the end of Chapter 1 my beloved Spectrum suddeniy
rave up with typing the letters m, n, and b. It wasn’t too keen on
SYMBOL SHIFT. either. Notice that all thesc keys arc on one half-
ow. When the first of the replacement kevboards arrived, 1
‘onnected 1t up and found that the computer’s main circuitry was
seriectly OK. The trouble was purely and simply the keyboard.

f vou are quite sure this could never happen to you, then don't be.

‘or one thing the half-row from Bto SYMBOL SHIFT on my Issue
“1s right on top of the heat-sink, and obviously long and hard use of
he computer will have an effect on the keyboard connections
immediately above. Within a week of my kevboard going down 1|
1ad heard of three other Spectrum keyboards going down in exactly
he same way and on the same row. The villain of the piece does
indeed seem to be the heat sink. Its near presence causes slight
teformation of the kevboard. and the contacts become dirty until
hev eventually fail to operate. It's afauli that can be put right, but it
¥1il cost vou £30 and leave you without your computer for at least
" 3 weeks. For that yvou could buy one of the cheaper replacement
<eyboards!

“he Spectrum keyboard is cheap, and 1t’s perfectly adequate for
an inexperienced beginner. But it will wear out, and if vou're
IECOMINE 4 MOre serious user vou may very well want something
setter anvway. So what should you be looking for?

Looking for the perfect keyboard

“vervone's idea of the perfect keyboard is going to be a little
iifferent - it depends what you want touse it for. The main uses fora
-eplacement keyboard are:

Word processing
Entering data (figures or words)
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® Entering programs
» Plaving games

‘or word processing  writing books like this one, for instance -
he kevboard should be as much like a typewriter as possible. You
ire 1ooking for:

@ ‘Dished’ kev tops that will catch and hold your finger to stop it
linping.

A ‘raked’ kevboard. which presents the keys to you 1n stepped
ranks rather than all parallel to each other.

Sprung keys that move when vou touch them (so that you're sure
hev have responded) and are not too tiring to use.

A proper space bar (vital).

An extra CAPS SHIFT kev on the right-hand side (vital).
® txtra ‘single-entry’ keys that will let you enter punctuation
commas, full stops, colons, semicolons, etc.) without pressing
inother key such as SYMBOL SHIFT first.
< Asingle-entry DELETE key. Most pcople use this key morethan
iny other!

Full compatibility with Microdrive. You're going to need the
vicrodrive for any serious word processing system unless you opt
or disk drive instead.

‘or entering data you really need all the features mentioned
ibove. plus a couple more:

A numeric kevpad, like the keypad on a calculator, 1s invaluable
or entering long strings of numbers.
® A scparate full-stop key 1s vital for adding decimal points, and
:nould 1deally be on the numeric keypad.

f vour main use of the keyboard 1s entering programs, then vou
‘an probably do without some of the extra punctuation keys and
sou may even manage without the space bar. However, useful extra
catures might include:

¢ Single-key entry to extended mode (so you don’t have Lo press
"APS SHIFT and SYMBOL SHIFT together just to reach the red
ind green keywords).

Veryv clear key markings (so vou can find rarely-used commands
is casliv as possible).

Single-entry cursor keys (so you don’t have to press CAPS
SHIFT first).
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@ Easy connection with Interface | and with the full range of add-on
units for the Spectrum.

If vou're plaving games you're usually much better off with a
aystick! However, if you are an occasional games player with no
vish to buy a joystick then look out for keyboards with:

® A numenc kevpad (duplicating the cursor keys)
T
¢ Single-entry cursor keys

At the moment these are the Fuller FDS. the dk’tronics, the AMS,
the Transtorm, the Saga Crusader and the Saga Emperor (though

n the Emperor, AMS and the dk'tronics you’ll have to hold down
"APS SHII'T as well).

The choice is yours

“he rest of this chanter will tell you how the keyboards currently
ivaliable shape up to those specifications (for a quick summary see
“able 3.1}). None of them actually has all the extra features
nentioned above. so vou'll need to decide which of them are most
important to you. The reviews are divided into two sections
according to price and the facilities offered.

“able 3.1. Keyboard features and prices.

Aodel Extra keys Interface 1 Numeric Price
5 = single entry) fitting keypad?
i MS CAPS SHIFT Good. Yes £49 95
'APS LOCK Intertace |
yutside case.
ak'tronics CAPS SHIF Excellent. Yes £45.00
SYMBOL SHIFT [nterface |
PACE BAR inside casc.
‘uller DS DELETE (5) With some No £49.95
-XTENDED MODE (s) alterations or
YMBOL SHIFT with Intertace |
‘APS SHIFT outside case,
¢ cursor kevs (5}
Space bar
‘omma {5)

‘ull-stop {s}



‘uller FD42

vlaplin

Licoll

taga
‘rusader

Laga
Lmperor

Aonechip

Transform
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None Poaor, No
nterface 1
mrside case.
DELETE is) Interface 1 Mo
XTENDED MODE (s} connects to an
SYMBOL SHIFET external PCB.
TAPS SHIFT
‘ot space bar
CAPS SHIFT Poor. No
‘pace har [nterface !
wirside case,
DELETE is) Good. No
EXTENDED MODE (s} Interlace |
YMBOL SHIFT outside case,
TAPS SHIFT
IRAPHICS (9)
"APS LOCK (s)
teursor kevs (s)
space bar
'lus single entry keys for:
T
o 1 s
b
DELETE Good. No
SYMBOL SHIFT [nterface i
"APS SHIFT outside case.
JRAPHICS
"APS LOCK
‘pace bar
*lus extra kevs [or;
g
#iooe
106
OAD RUN LIST
TOKE
DELEITE Poor, No
XTENDED MODE (sy  Interfage 1
Cpace bar outside case.
LESET
Fape SAVE/LOAD swiich
ina BEEP amplifier
DELETE (s) Excellent. Yes
XTENDED MODE (s)  Interface |
YMBOL SHIFT mside case.
"APS SHIFT
DT (s}
Jpace bar
omma (%)
Full-ston ()
‘olon (s}

;emicolon (s}

£29.95

£44.95
( built)
£35.00
( kit)

£37.95

£59.95

£49.95
{approx.)

£60.00

£69.95
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Paving your money ...

“he design specifications for the Saga range put most of their rivals
o shame. Both the Saga Crusader (the mid-range modcl) and the
;aga Emperor (the cheapest model) provide an astonishing range of
:X1ra kevs, as the table shows, as well as the essential space bar and
'xtra CAPS SHIFT kevs. A special feature of the Crusader is its
aily of single-entry graphics symbols and cursor commands. This
nakes the Microdrive commands especially easy to enter, and the
Crusader is perfect for word processing, The casingis shm and (lat -
ety attractive — and Interface | fits neatly ‘outside and underneath’
nving userul tilt. The Saga Emperor dispenses with most of the
‘rusader’s single-entry keys, but the shift keys you need are placed
n verv convenient groups so you're not losingas much as you might
hink. The low price puts this range firmly at the top of my personal
1st. and Saga arealso promising a new de luxe model, probably with
» numeric kevpad. in the near future. My one grouse is the stick-on
<ev legends, which do not wear well. You can sometimes help
sreserve them by applying a coat of clear varnish, but [ do hope the
nanufacturers can do something about this before full production
:tarts. Here are my ratings for both Saga models (giving marks out
)i ten):

“mperor

For word processing: 9

‘or data entry: 9

Or programming: 9

‘Tusader

‘or word processing: 10 (all real requirements met)

“or data entry: 9 (no separate numeric keypad)

‘or programming; 10 (superb provision for the new Interface |

‘Ommanas)

“he dk’tronics kevboard also suffers from stick-on key legends,
ind one or two, particularly the $ sign, are a bit hard to spot. It's
speciaily difficult to fit the stickers that identify the colours on the
ront of the number keys.

JK'tronics sunply twelve extra keys grouped in a block to the
1egnt of the main keyboard. These duplicate the ten number keys
and therefore the four cursor keys and all the colour keys) plus the
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"APS SHIFT kev and the SYMBOL SHIFT keys. As CAPS
.OCK 15 duplicated on the 2 key immediately above, and the
YELETE kev 1s on the duplicate 0 next door, this is a powerful
:ombination — and one. incidentally, that even Fuller didn’t think of
see below). Having CAPS SHIFT and SYMBOL SHIFT side by
ade obviouslv makes it far easier to reach extended mode and get to
he red and green keywords. Provision for Microdrive 1s excellent:
he casing design leaves plenty of room to fit Interface 1 inside. and a
:pecial PCB connects it to the ribbon cable for the drive umits, which
vouid otherwise be too short. Each hole at the back 1s neatly cut and
abelled. readv for your plugs. The absence of single-entry keys
s a pity. but this kevboard is adequate for word processing. and
‘or those who use their computer mainly lor programming and
wmper work it is probably an ideal choice. Here are my ratings,
ut of ten:

1k’ tronics
‘or word processing: 7 (no single-entry cursor kevs)

-ar data entry: ¥ (numeric kevpad but no single-entry
1iccimal point)
‘Or programming: 9 {(extra functions easily available from the

wmernc kevpad; Microdrive can be fitted
nternally as standard})

"he design of the Fuller FDS kevboard is excellent, with one
rlaring exception. Table 3.1 shows the many extra keys provided,
ind g, 3.2 shows how they’re laid out, but two deserve special
nenuon. On the second row up. between the L and ENTER kevs,
ire two red keys labelled t1 and 2. F1 takes vou directly into

1](2](3
QWi
Al[S
[‘.hi!‘l ] Z x

S;m
Shift

9. 3.2, Layout of the Fuller FDS keyboard - far closer to what a typist would
xpect, with some very useful extra keys {shaded).
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:xtended mode. and as long as you hit the next key reasonably
mickly you will get the keyword printed in red below the equivalent
<ev on the Spectrum. The only problem with this is a ‘delay effect™:
vping the Microdrive command CAT 1, for instance, by hitting f1,
', I very often produces CAT! The 12 key. similarly, will give you the
<evword printed in green above the equivalent Spectrum key.

"hese two kevs alone make the Fuller worth very serious
‘onsideration: the others mav or may not be important to you, but
yce vou get used to them you will find it very hard to manage
vithout them. The legends printed on the keys look nice, but do not
vear weil and the colour labelsare missingfrom the number keyson
the top row.

“he Fuller’s provision for Microdrive is surprisingly poor. Yon
-an certainly fit Interface | into the case - for that matter you can fit
the power supply inside the case as well - but the arrangements for
ixing the boards are very crude, and you're invited to cut the
1ecessary noles for extra screws and connections yourself! However,

‘uller tell me thev will make the necessary alterations on request, so
I vou want to fit Interface 1, ask! If you are chary about opening up
rour Spectrum, Fuller also offer the ‘cop-out’ option of leaving the
-omputer in its existing case and connecting it to the keyboard with
i cable from the user port at the back. At £10 this 1s an expensive
:op-out, and you might do better to buy the necessary cabling and
-onnectors more cheaply elsewhere, or evenfit Interface 1 outside the
cevboard. 1t 1sn’t neat, but it works, and it gives a little bit of extra
ilt that I find more comfortable.

The ‘touch’ - the pressure needed to make a proper key contact
seems 10 vary trom board to board. Try to get one that suits vou.

‘uller FDS

‘or word processing: 9 {comfortable responsive keyboard with
1setul extra keys)

-or data entrv: & (no numeric keypad)

‘Or programming: 9 (useful extra keys)

“he ‘Lo-Profile’ kevboard from Advanced Memory Systems is
sttractively styled in a slimline case complete with numeric keypad
hat includes a spare CAPS SHIFT and a full-stop. However, apart
Tom the space bar and an enlarged ENTER key, that’s it, The
wmeric kKevpad omits to mark the extra functions also carried on
the duphcate keys - it would almost pay vou to mark them yourself.



Kevboards 35

Interface | fits outside, but fits well the only problem isthe ribbon
able for the drives. which is too short to clear the kevboard. The
nanuiacturers plan to supply longer ribbon cables!

idvanced Memory Systems

‘or word processing: 8 (no punctuation)
‘or data entry: 8

Or programming: 8

"he Stonechip keyboard has the advantage of saving your
sinclair guarantee (see the section below on fixing replacement
<eyboards). You put the cased computer inside the keyboard casing
ina plug an extra PCB into the user port. This PCB also has
-onnecuions for the EAR and MIC sockets, the TV aenial lead, and
he power lead. The far side provides duplicates of all these
:onnections which appear at the back of the case, and thisis where |
ound the first snag: the power socket has been moved from its usual
yosition to the other side of the user port. In this position it fouls
nost of the peripherals supplied by other manufacturers so minus
uite a number of points for design. Interface 1 will fit on the back
just - connecting peripherals to this PCB seems to be rather
ufficult) but it sits awkwardly underneath a keyboard that really
10esm't need to be tilted. You can always connect peripherals witha
-aple. and avoid the power lead problem altogether, but this could
081 VOU money.

"he kevboard itself i1s disappointing. Although the keys are
esponsive and reasonably well laid out, the large duplicate
JELETE kev at bottom right won't work unless CAPS SHIFT is
oressea as well, which is precisely the sort of thing 1 buy a
-eplacement keyboard to avoid. A single enlarged EXTENDED
VIODE kev will get vou to the green keywords in one stroke. but for
he red ones youstillneed SYMBOL SHIF'1, and its position on this
cevboard is slightly awkward because of the extra keys around it.
“here 1s a good, solid space bar, but no duplicate CAPS SHIFT key.
"wo completely new RESET keys, on different parts of the
cevboard, will wipe the computer’s memory if pressed together - a
1eat and original idea. But the prize goes to Stonechip for their built-
n BEEP amplifier. 1t operates through a small speaker mounted at
he top of the keyboard. and there arealso volume and tone controls
and a selector switch for LOADing or SAVEing on cassette. Here
ire my ratings:
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stonechip

‘or word processing: 7 (no single-entry punctuation)

‘or data entry: 6

‘Or programming: 4 (poor connection with other peripherals)

“he Transform (see Fig. 3.3) manages to combine most of the
rooa teatures of the Fuller and the dk’tronics boards, but at a price
°69.95. ta be exact. Provision for word processing 1s excellent, and

here’s a numeric kevpad as well as the battery of additional single-
‘ntry keys shown in Table 3.1, 1t will even hold the ZX power unit,

3](4](5]6](7]/8](9][0)Z][=
“@J®j YIUl1OJ[PIC

@UBWTDWMJD@Q
X 'C V| B]N]M [

“ig. 3.3. Layout of the Transform keyboard.

‘omplete with case, inside, and you can have an on/ off switch and
ed warning LED as easily-fitted optional extras. Interface 1. fully
-ased. fits snugly at the bottom of the metal kevboard casing, yet still
‘nside’ it - no compatibility problems here. Key legends are printed
'n three colours. and etched into the plastic of the keys so they
:nould last well. For the serious user this i1s a keyboard worth
-onsidering, as long as you're willing to pay the asking price.

Transform
‘or word processing: 9 (full range of extra single-entry keys,
:Xcept cursor kevs)

‘or data entrv: 9 (numeric keypad and single-entry decimal
noint)
'Or programming: 9 (all necessary extra kevs are supplied. and

viicrodrive can easilv be fitted)
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. and taking your choice

;0 far I've concentrated on the upper range of keyboards. However,
i all vou want is an improved version of the Spectrum keyboard,
ina the features outlined above arenottoo important to you, there’s
:ull quite a wide choice.

The Fuller FD42 gives you a no-frills full-travel keyboard
iuplicating the original Spectrum layvout. The touchis pleasant, and
Us neatly styled. However, there 1s no proper provision [or Interface
. and no extra keys at all.

“uller FD42

For word processing: §
-or data entry: 5
I'or programming: 4

T'he Ricoll 1s the only kevboard apart from the Transform with a
netal case. It looks tough and functional, but has only two extra
cevs, the vital space bar and the equally vital spare CAPS SHIFT
<ev tor the right hand. The keys are well-shaped and responsive, but
mnee again they use small stick-on legends, which are not pretty and
10t particularly durable. Fitting the computer’s printed circuit
noard (PCB) is easier than the instructions led me to believe but
yerhaps my instructions covered an carlicr model. However, when
separaung the two halves ol the Ricoll case, do lift off the baserather
hen shiding it off or vou could damage the keyboard circuitry inside.

he rear connectors give full access to the Spectrum PCB, but there

s no provision for including Interface | or the power unit inside the
-ase. Incidentally, Ricoll’s literature claims that use of the keyboard
von't invalidate vour Spectrum guarantee. As you have to take the
*CB out of its case to fit it. this is simply not true - the guarantee is
nvaiidated as soon as vou open the case.

Ricoll
I'or word processing: 6
I'or data entry: 5

t‘or programming; 4

"he Maplin keyboard plugs directly into the user port at the back
of the cased Spectrum. This one is available both in kit form and
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-eaay-built, but unless you know exactly what you're doing I don’t
ecommend the kit, Both versions ‘plug into’ the computer using a
;pecial adaptor; the adaptor also has a through bus, so vou're not
osing anything. There are extrasingle keys for GRAPHICS, CAPS
HIFT. CAPS LOCK and EXTended mode, plus an extra key in
he kit version that can be wired for vour own requirements, The kit
ilso includes two joystick ports - a real boon. However, the
issembled version doesn’t include them. and the curiously small
:plit space bar s less useful than it could be.

viaplin

‘or word processing: 5 (no single-entry punctuation)
‘or data entry: 5

Yor programming: i)

Fitting replacement keyboards

\s we have seen, many replacement keyboards can only be {itted by
aking your Spectrum, and sometimes even Interface I, out of their
-ases. it's easy enough, but it will invahidate your guarantee, sodon’t
io it lightly. And always start by unplugging the Spectrum art the
nAins.

Vhen vou have undone all the screws {(vou’ll need a screwdriver
vith a ‘Philips’ or *Pozidriv’ type head for this) the kevboard simply
ifts off to reveal the main PCB (printed circuit board) as shown in
“ig. 3.4. Coming from the back of the keyboard vou'll see two
1bbon cables that plug into connectors on the PCB. All you have to
10 is tug (gently) at cach ribbon cable, and it will slip out of the
:onnector. l'o remove the PCB from the lower casing, just undo the
:mall screw near the centre: vou should be able to lift it out easily.
“aking Interface | out of its case 1s just as easy, but be particularly
-arerul when vou are easing the edge connector out of the hole in the
op of the case: there’s a row of fragile-looking metal wires just
sehind it. and it i1s very easy to put damaging pressure on them.
ireaking any of them will ruin the Interface: and you've just
nvaliidated the guarantee!

n the case of the Fuller I'DS vou need to plug your power supply
firectly into the keyboard. A feeder wire takes it down to the
:pectrum’s normal power socket. | am told this can cause trouble
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Spectrum
keyboard

‘ibbon cables

/g. 3.4. Fitting the new ribbon cables to the Spectrum PCB.

when running some machine code programs, but I can't say I've
wouced this myself. 1f you haven’t taken your power unit out of its
-ase anda refitted 1t inside the Fuller case (and frankly I wouldn't
-ecommend 1t) you may hit asnagat this point. You will have to find
;omew nere to pass the two power cables - the one from your power
init_ and the one from the keyboard - through the casing. No
arovision is actually made for this if the PCB is mounted inside the
-ase. so again it may well be a gquestion ef drilling your own holes.
‘rankly I’d be inclined to pay the extra for the linking cable and
eave the Spectrum in its casc.

Making your choice

In the end. choosing a keyboeard 1s a matter of personal taste, and
iepends very largely on what vou want to use it for. [ hope that these
srief reviews will at least give you some idea of the ones you are most
nterested in. After that it’s up to you. But remember you are going
‘0 live with vour choice for gquite some time - so don’t be bullied or
d1oied into buying a keyboard that you are not quite sure about.



Chapter Four

/rdding Extra Memory

This chapter is purely for 16K Spectrum owners who want to get out

nto the wider world of 48K computing. It is possible to add extra
nemorv to the 48K, but frankly vou'll be better oft with a storage
:vstem like Microdrive. However, if you want to upgrade your 16K
0 48K vou have four ways of doing it:

@ Ask Sinclair to do it for you.

® Ask a competent dealer to do it for you.
@ Buv an upgrade kit and do it yourself.
Buy a plug-in memory unit.

zach of these options except the first and the last involves a series of
:teps that could well make vour blood run cold. The *upgrade’ is in
act rather less simple than it sounds! The f(irst step is to open the
‘ase. Aswesaw in the previous chapter, this immediately invalidates
he Sinclair guarantee. Next you have to take individual microchips
ina fit them to the main printed circuit board (PCB for short, if you
kipped Chapter 3). [f you've never actually seen a microchip before,
12. 4.1 will show you what you're up against, Most of the chips in
he upgrade kit are about ¥, inch long.

To rear of Spectrum

4q. 4.7, A microchip.
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‘arcless handling at this stage could damage one of the chips
annoying and time-wasting) or even, if vou were very unlucky, the
computer's own PCB (disastrous!). Assuming that all is well,
1owever, it’s still possible to insert a chip the wrong way up. At best,
his means vour upgrade won't work. At worst, vou could
rermanently damage other chips on the main PCB. A good upgrade
at. of course, comes with clear instructions and detailed diagrams,
>ut unless vou are very confident that vou can cope, beware of
-arrving out upgrades yourself. For those who want to, there are
ietailed instructions at the end of the chapter. All the same, this 1s
maoubtedly the cheapest way to reach the magical 48K,

Makina your choice

“his section doesn’t contain the detailed listings of manufacturers
ind products vou'll find in most of the other chapters. Forone thing,
nany spectrum upgrade Kits are sold to dealers rather than direct to
he general public. For another, the only thing that's really different
ibout ungrade kits 18 the quality of the instructions: most sell for
iround £25. And tinally. there are so many clectronics firms *having
i 20 at this sort of thing that a detailed review of all their different
nstruction sheets would be out of date tomorrow. Much the same
atuation applies to plug-in RAM units. Prices are pretty stable for
hese units at about £40. They either work or thev don’t: if they
1om't, send them back and demand one that does, or vour money
rack. Even the best hardware companies sometimes have a bad day.

30ing to Sinclair

The main advantage here is peace of mind - vour Sinclair guarantce
emains unaffected. Snags are the price - currently around £40 - and
he delav, which will be at least two to three weeks. For £40 vou
‘ouid actuallv buy a plug-in memory unit and have your 48K
ipectrum instantly, so unless you're desperate to have your memory
it inside rather than outside the case, this really i1sn't the best
ption.
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(3oing to a dealer

‘nag number one is finding a compeient dealer you know you can
rust, For this it's hard to beat personal contact and personal
-ecommendgation. so talk to your local User Group. If vou don’t
know where they are, look in the Sinclair-dedicated magazines like
"X Computing or Sinclair User, or check at your local library. If
itting the upgrade is going to mean invalidating your Sinclair
suarantee, check that the dealer who does the job is offering some
guarantees of his own.

Doing it yourself

I'o check how easy this was | looked at two Kkits, one from Fox
“lectronics and one from dk'tronics. The Fox kit arrives in a clear
slastic box, with the chips bedded on polystyrene foam and the
nstructions folded above them. It's very well documented, and good
value. The dk’tronics kit arrives with the chips already in place on a
1catl diagram of the main PCB  ten out of ten for presentation. Both
ire intended for Issue 2 machines. At the time of writing, Issue 3 16K
nachines are not all that common in the UK. but in any case you will
‘ind the issue number printed in white ink along the bottom of the
2CB. If you have an Issue 3 16K then the upgrade kit from East
"ondon Robotics should fit it.

Getting ready

The first thing to watch out for is static electricity. It has a nasty
1abit of scrambling the information that’s been programmed into
vour microchips, To avoid such disasters:

® Wear nothing on vour forearms.
@ Nit still at the table for a while before opening the upgrade pack.
® Don’t shuffle yvour feet on the carpet while you're working.

Now open up the Spectrum case as described in Chapter 3. If you
ike. vou can remove the kevboard altogether by gent/y unplugging
ne ribbon cables from the sockets on the main PCB. The dk’tronics
at contamned dire warnings against this, but 1 can’t see why. You
nave to do this to fit their keyboard! If vou now look at the main
2CB vou should be able to see twelve empty spaces just begging to
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1ave microchips plugged into them. Fortunately eight of them, the
memory chips, are exactly the same! For that reason, if nothing¢lse,
tart with the memory chips.

~itting the chips

rioritv one is to gel the chip the right way round. Figure 4. 1 should
1elp here the half-moon shaped cutout or darker dot should be at
he back. pointing to the Spectrum’s rear connections. Some chips
1s¢ both markings. The instructions in your kit will tell you which
ire the memory chips - they're identified by the number printed on
he chip, though confusingly enough some manufacturers add cxtra
sumbpers before and alter the identifying code. Take your time about
his.

Ince vou know which chip you want, check that you know where
o put it. The memory chips go in the eight empty spaces near the
ront of the PCB (sce Fig. 4.2). Pick up the first one, but be careful
101 to grip 1t so that you're squeezing the pins - they bend! Hold it
vith vour thumb pressing the front end and your linger
sressing the back end, and keep it absolutely level with the PCB as
rou position it over the socket. If the pins are splayed out, and won’t
it in the socket. don’t try to bend them with vour fingers. Lay the
‘hip on its side, with the pins resting flat on the table, keep vour grip
n the front and back, and push the chip gently until the pins are at
1uht angles to the body of the chip itself,

ig 4.2. 16K Spectrum PCB showing spaces for new chips.
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Mhen fitting the chip, use the forefinger of your other hand to do
he pushing while you steady the chip with the grip described above.
*ush it in ever/y - bending the pins could cause serious damage -
ina check that all the pins are properly located. If one of them isn't,
rou couid easily bend it completely out of shape by pressing down
n the chip. If you've made a mistake, or something goes wrong,
ever the chip out gently witha screwdriver, a very smallamount at a
ime. starting at one end and switching to the other so that the chip
-‘emains as ievel as possible all the time.

"he remaining four chips are all different. Fit them according to
sour supplier’s instructions, and make sure they are all in the right
slace and the right way round. Check all the chips this way, and
-neck them again. At this stage it’s difficult to be too careful. Some
1pgrade kits require yvou to cut wire connections on the PCB, If
sours does, take great care with it! When you're satisfied that all is as
t should be, replace the keyboard and close the case.

Testing your upgrade

“ow comes the moment of truth, Make sure the TV 1s connected and
switched on. then plug in the power lead at the back of the computer
ind switch on at the mains. [f vou don’t get the normal black screen
ind copyright notice within four seconds then switch off — fast/
:omething 1s obviously very wrong. Open the computer and double-
‘neck vour connections, If you can’t find the error, then there are
wo nasty possibilities:

I'he upgrade kit is faulty in some way.
& Your computer's PCB is faulty or damaged.

n either case vou'll have to remove the upgrade chips - carefully! -
ind pack them up again. Send them back to the supplier for
‘hecking. Mecanwhitle, once your computeris back to its old 16K self,
riug it in and check it out again. If the fault persists, then you'll have
o get i repaired as well - and hard luck. If allis well on the first test,
ind vou get a copyright notice, then try entering:
0 LET memory=(FEEE Z3732+256%
PEEK 2573550 +1
Z0 LET size=memory/1024-16
10 PRINT size |

/g 4.3. Simple memory check routine.



V\dding Extra Memaory 45

Vhen vou RUN this program you should sce the magic figure 48
ippedr on screen - not an acid test that all is well, but a very good
ndication that it might be.

‘our upgrade kit should normally include a fuller test program
hat tests out the available memory completely. If it doesn’t, try this
Srogram:

T
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ig 4.4 Full memory check routine.

Jon't sit by the screen. It will take guite a while so go and make
voursell some ¢offee while vou wait. All being well you should get
he friendlv message in line 60. If not, you'll have to remove the
1pgraae kit and send 1t back for checking.

Plua-in RAMpacks

his is the easv wayv out, though not the cheap way. Prices are
vpically about £40 for a piug in pack, compared with £20 £25
‘or an upgrade kit. Again, you're payving for convenience and peace
T mind. However, check that your plug-in has a proper through bus
all the ones I've seen had one)and check that it's asnug, secure fit in
he user port or behind Interface 1. That’s right, behind. That may
sound odd, but when [ tried putting one betweenthe Interface and the
-omputer, where I'd expect 1t to be, [ achieved a fairly spectacular
ock-up. A tight fit 1s important; loose-litting add-ons will crash
rour computer with monotonous regularity.
;ome manufacturers offer double-size RAMpacks that give your
:omputer up to 64K of RAM. Before vou go wild with excitement, |
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;nould peint out that yvou can’t get to all 64K at once  you have to
1se a ‘switching command’ which effectively shuts out one ‘page’ of
he extra RAM and cuts in another. This is because the Spectrum, as
described in Chapter |, can only cope with 65536 addresses; it has no
vay of reaching addresses with a higher number. Units like these
nay sound attractive, but they are really for machine code
yrogrammers; iU's hard to use them properly from a BASIC
srogram. i'he remarkable range of add-on units from Basicare,
vhich could theoretically give you several thousand K of ‘paged’
nemory (see Chapter 11), is also for serious users — and it’s rather
ompiicated. You'll really be better off with a simple fast-access
storage svstem like Microdrive. Talking of which, it’s about time to
nove on to acloser look at storage systems in general, and see what's
ivallable and what is likelv to suit your special needs.



Chapter Five
Adding Extra Storage
Space

f vou are just starting out with your Spectrum, then the idea of
hundreds of kilobytes of storage space may seem irrelevant to you,
vfter all, what would you use it for? The answer will soon become
ery clear - you would use it for the enormous mass of part
srograms, junked programs, and the odd one or two successful
yrograms that everyone seems to generate in their first few weeks at
1 Spectrum keyboard. The moment you put together your first
yrogram and save it on a cassette tape your problems are beginning.
n fact onc of vour early priorities should really be a database
yrogram like the one in lan Sinclair’s The ZX Spectrum and How to
ret the Most From [t (Granada). You may not think that you are
oing 10 need a special program to find your programs, but believe
ne you wiil.

"he trouble with cassette storage is speed (or rather lack of it) and
iccessibility. On a long tape, the only way to get to the program you
vant 1s bv wading through a good many others that you don’t want.
M course, vou can buy much shorter cassette tapes — and finish up
:‘wimming in them with nowhere to put the furniture or, come to
hat. books like this one. So what are the options?

The filing file

‘or Spectrum owners there are three mamn choices:

® Cassette tape.
Microdrive.
® Disk drive.

Cassette tape is slow to LOAD and SAVE, and difficult to access
iuickly, It can also be unreliable. Normally you must VERIFY to
make aquite sure you've got a decent copy of your program.
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Iowever, this is ultra-cheap storage: it uses hardware that most
people already have, and cassettes arc available on any high street.

Vlicrodrive provides rapid access to about 90K of information
;tored on a tiny tape cartridge. A special drive unit is needed. and
nterface 1 must be fitted to your Spectrum before the unit can be
1sed. Up to eight drive units can be chained together. Typical
oading time for a BASIC program is seven seconds. The cost for a
tarter system including Interface 1, one drive, and two blank
artridges 1s about £90 if vou buy direct from Sinclair.

Disk drive. the serious user’s storage system, is now available for
he Spectrum. It allows extremely fast access to at least 100K.
lowever. it’s expensive compared to the cost of the computer itself.
rices start at about £300. including the necessary interface and in
:ome cases a suite of software.

)ne of these systems will be right for vour particular needs -~ and
or vour particular pocket. But if vou teel that even Microdrive 15
vay above vour budget, don't despair. Cassctte software isn’t going
0 go away, and there are a dozen manufacturers all waiting eagerly
0 overcome some of its more irritating faults and failings.

Coping with cassettes

“here doesn’t, at first sight, seem to be much that vou can do about
the main hmitations of cassctte storage — slow LOADing and
SAVEIng and slow access to stored programs. However, if you
:neck out the small ads in magazines like Sinclair User or ZX
‘omputing you'll find several people advertising fast loader
yrograms 1or cassettes that can double the speed of all vour cassette
werauons. The price you pay for this is accuracy - so you had better
make sure that vou VERIFY every program! - but fast loading is
sossiole without any fancy hardware at all. How? To answer thar
ruestion I'll need 1o make a small detour into technicalities.

Haud with waiting?

¥hen vou SAVE a program to tape the CPU feeds all the data it has
tored about that program to the cassette output port, one byte at a
ime. If it did this at its own speed the result would be an enormous
nass of electrical signals emerging from the port in a fraction of a
econd - too fast. in fact. to be successfully recorded in any
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ntelligible way by your cassette recorder, So the flow of data hasto
ne ‘slowed down’ by the computer. The speed at which data is sent
yut from one unit to another is known as the baud rate (after a
Jclgian telegraph engineer called Baudot), and a unit sending at 300
yaud will transmit about 30 bytes in a second.

‘'ow since the baud rate for sending and receiving data is
:ontrolled by the computer, you can actually persuade your
‘pectrum to double it by some cunning programming. This will
1alve the time needed for transfer of data to and from cassette, but it
wiil also halve the reliability of the transfer. The rate was set at its
sresent level for a good reason! So changing the baud rate doesn’t
ruarantec a taster transfer, After all, if yvou have to do the job twice
or three times it’ll actnally be slower!

Beefing up your cassette system

“f vou have trouble with your cassette storage, don’t worry. You are
10t alone. Although the Spectrum is one of the most reliable micros
or cassette storage, it and many others don’t always work well with
very cassctte deck. The trouble is that cassette decks are really
jumped-up dictation machines - they were never designed for data
slorage.

‘our computer generates signals at a fairly high frequency one,
ncidentally, that some very old machines have trouble coping with.
vew machines, on the other hand, tend to be looking for bottom
101¢s that are hardly there, and amplify anything they can find to fill
the gap. This can confuse vour computer when you try to re LOAD
he recording! Stereo heads can confuse it, too: sometimes they set
1p a patternof interference on the very signals the computeris trying
o read. The best bet is a cheap and unpretentious deck (but try it out
irst!) or a deck specially made for computer work (though they tend
0 be grossly overpriced for what they are). Even if you don’t have
{rouble of this kind, you are pretty soon going to be very fed up with
siugging and unplugging the lead trom the EAR socket every time
sou LOAD and SAVE. But fear not - there are at least a dozen
ifferent manufacturers all falling over each other to sell you their
sarticular solution to the tape deck blues.

“he obvious place to start is with the cassette deck itself. Is it
aroperty adjusted? If vou're not sure, then Hilderbay can supply you
vith a useful alignment tape and manual that will allew you to check
he azimurh adfustment on your recorder without using measuring
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nstruments. in ordinary language that means you can find outif the
ecord and playback head 1s properly aligned: if it isn’t, buy the
nanuai and read up what to do about it! In fact, the adjustment is
airlv simple (see Fig. 5.1 for the general picture). Just make sure
hat the ‘slot” at the front of the head runs precisely parallel to the
ape. Lf this still seems a bit mysterious, you might like to consider a
ecorder specially ‘tuned’ to match ZX computers, also available

rom Hilderbay.

|
Head gap [ 0"

a)

Tape

:h

Adpsting Rear ol head
el ") | — (tacing keys of
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)
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1. B 7. Azimuth adjustment on an ordinary cassette deck. The narrow slitin
he tape-head{a) is normally at 90° (o the edge of the tape. Thisis the correct
izimuth angle, but a surprising number of recorders have this maladjusted.
Any deviation from this angle (b} causes muffled sound and poor loading. The
inale can be altered by turning an adjusting screw {c) which is on the head
nounting. Ihis is often reached through a hole in the casing of the recorder

d). {Courtesy of Keith Dickson Publishing.)
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Jext, what about that EAR lead? Elinca have the obvious answer,
: simple three-way switch marked SAVE, LOAD and AMP. You
cave the leads connected all the time: an LED reminds vou of the
etting and there 1s a meter and filtering unit to help you get the best
yossible results. When vou aren’t using the cassette deck you switch
o AMP and use it as a BEEP amplifier - nice and simple and about
214.95. The CO-DER unit from Jiles Electronics has an amplifier
ind a filter to improve recordings, and a monttor that allows the
:omputer to check that the program is being correctly recorded. 11
sou have ever junked a cassette as unLOADable, vou may regret it
10w Another option is to use a sound and joystick interface such as
he Fuller Box. which also has a built-in self-switching interface for
assette LOADing and SAVEing, and enhances incoming signals
rom the deck before they rcach the computer. You'll find more
ibout the Box and its capabilities in Chapter 6.

'he Stonechip BEEP amplifier also includes a tape loading switch
ana a CUE button so vou can use its built-in speaker as a
microphone, and record program titles or other comments ontlo tape
sefore downloading material from the computer. The sound it
nakes 1s verv good, but the connections on mine were a bit loose and
rasned several of mv programs you have toroutethe 9 volt supply
rom the power unit through the amplifier.

‘inally, don’t forget the range of power supply add-ons from
Kelwood. Many of the variants in this range include tape LOAD
ing SAVE switches, as well as on/ off switches for the entire system
another usetul extra), and a neat storage place for awkward things
ike cabling, power units, and multiway mains adaptors. The power
hase range, which sits underneath the computer, doesn’t (at the
noment!) make provision for Intertace |. However, the larger mains
umit, which arrives complete with a three-way mains adaptor, tape
OAD/SAVE switch, mains switch, speaker with volume control.
ind a compartment for the Sinclair power unit, 1s obviously OK for
Ny system.

Jetwork Computer Systems offer a ‘multisave’ unit that will
ilow vou to save programs to two tape decks simultanecusly. Ness
Wicrosystems of Inverness can supply a unit that actually controls
up to two tape decks with BEEP commands! SAVE and 1LOAD
:witching is automatic (lovely!). The unit also includes an amplitier,
ina sells for £18.45 in kit form and £21.45 ready-built.

"he more expensive units of this tvpe are beginning to move
owards a more useful kind of storage unit  one that is interactive
vith the computer, controlled by lines within the program itself.
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¥ouldn't it be nice if vour Spectrum could search an entire cassette
ape 15 metres long in eight seconds, pick out the program, routine,
ir data that 1t needed with unerring precision, and LOAD it almost
nstantaneousiv - and all from vour pre-programmed instructions?
No need to iust dream about it - it’s possible, thanks to Sinclair’s
1ew £ZX Microdrive storage system.

Memorv expansion on a tape

The heart of the Sinclair ZX Microdrive system is a tiny tape
artridge 30 X 42 mm square and 5 mm thick. You could pack about
en of them into the average cassette box. Inside 1s a good grade of
ndeotape cut into a strip half the width of cassette tape (1.9 mm to
e exact) and joined into a continuous loop 15 metres long. Because
he loop is continuous, and because it moves past the ‘playvback’
head of the Microdrive unit at high speed, the Microdrive system 1s
iuimost hke an extra chunk of RAM. It allows vou to store the
nemory-eating sections of a program — data, arrays, and even entire
outines in a readily accessible form that doesn't tic up the
:omputer itseif.

But what amarzes anvone used to cassette loading is its speed of
weration. A typical BASIC program will LOAD 1n about seven or
ngnt seconds. A machine code program could be even faster. Anda
CREENS will appear on screcn in about four seconds. Given that
70U can store up to eighteen of them on one cartridge, and at least
hree in resident memory, you could produce animation sequences
that way.

f £90 still seems a lot to pay for fast LOADing and SAVEing,
-emember that Interface | does a lot more than connect the
spectrum to the Microdrive unit. First, it contains a built-in RS232
nierface (see Chapter 8) which allows you to hook up a printer
nirectly. Secondly, it contains a networking interface (see Chapter 9

-or the moment 1it's enough to say that a pair of networked
spectrums can exchange massive programs at very high speed).

The Microdrive in close-up
could easilv spend the rest of this book talking about Microdrive,

wut there are plenty of other books, such as lan Sinclair’s Make the
wost of Your ZX Microdrive (Granada), that cover the subject in
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ar more detail than 1 have space for. This section 1s just a simple
ntroduction, All the same, [ hope it gives vou a [ew 1deas.

“he assembly tor the Microdrive unit is as shown in Fig. 5.2, with
nterface [ mounted behind the Spectrum and the Microdrive unit
ittached to one side of Interface | by a ribbon cable. 1Yo be careful
10w vou connect this it only fits one way! On the other side of the
irive unit 1s a sccond socket that takes the special connector
upplied in the Microdrive pack, This connector will link the unit to
1 secona Microdrive,

‘migrface 1

driva unit

ig. 8.2 Fitting Interface 1 and NMicradrnive.

v demonstration cartridge 15 supplied with the Microdrive.
‘witch on the system (this s important!), take it out of its case and
.ot it into the drive (Fig. 5.3). The plastic gripper at the bottom is
upposed to come off, sodon’t worry if it does. Now keyin RUN (the
angie kevward) and ENTER. The warning light on the Microdrive
viil come on, the drive will whirr entertainingly for a few seconds,
ina a menu will appear on screen. H nothing happens, or an error
nessage appears, then vou haven't loaded the demonstration
-artridge. The demonstration cartridge and manual are themselves a
rood introduction to the Microdrive, but it does help to know
omething about the system before you buy, especially as a whole
1ew set of BASIC commands are available through Interface |.
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/g. 5.3. Inserting a cartridge into the drive unit. The tab can be broken off
ather ke the tab on a cassette tape to prevent you from ERASEing a file
iccidentally,

Speak gently to your Microdrive ...

I vou've ever wondered what all those extra commands on the top
‘ow were ror. this is when you find out. You'll also need to get to
r1ips with some new ideas about your Spectrum and the way it
vorks. But let’s start with that top row, where the mystery keys, in
oracr. arc OPEN#, CLOSE#. MOVE, ERASE, CAT and
~ORMAT. For reasons that will become clear, I'll deal with these in
reverse order.

Mhen vou buyv a new blank cartridge (other than the
iemonstration cartridee) you are buying 15 m of blank tape. In
wraer to use this tape. the Microdrive has to ‘mark up' the tape into
-ecrors. and this is done by keying in:

A FORMAT "m7slstitle”
"itle’, of course, can be anything you want to call that particular
-artridee  “Games’, or ‘Addresses’, or in my case ‘Add-ons’! Each
ccror of a formatted tape can hold up to 512 bytes (in other words,
1alf a kilobyte), and anything you store on a cartridge is stored in
1alf-kilobvte chunks — even if the last section of what you're copying
akes up less space than that. But the FORMAT command also
~hecks out’ the tape in the cartridge  and if a sector that 1s damaged
or unusable 1s found, then it 1s effectively marked as unusable. One
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:uch section is the splice where the two ends of the tape loop are
“oined: others may be caused by careless handling or other damage.
The speed of the tape past the heads is remarkably high (15 m in
:even seconas must mean at least 2 m a second!) and sometimes it
-an buckle or ¢rease — after all. it is only 1.9 mm wide! If reading this
ioesn't convinee you that even Microdrive cartridges need back-up
‘opies, then it should. Microdrive gives vou a remarkably fast and
‘rfective storage medium, but it's not inlallible.
Tow that vour tape 1s formatted, you're ready to store something
m it. The BASIC commands for SAVEing to Microdrive or
OADing from 1t are very similar to the ones you use for ordinary
-assette storage. However, each of them starts out with a variant on
hat iumble of letters, numbers and punctuation at the start of the
‘ORMATting command. To SAVE a program, [or instance, vou
vouid tvpe in:

10 BAVE *"'m": 1: “"program"

"o LOAD a program from Microdrive vou would enter:

-~

A LOAD #'mY: i "program’

"o VERIFY, and to LOAD or SAVE machine code. screen strings
SCREENS$) or data arrays vou use the same format, with the cxtra
aetails alse used for cassette storage. So far these statements don’t
ook very different from the ones vou're used to, but there are two
nare you wiil not have come across before: CAT and ERASE. For
‘nstance

10 CAT 1

viil give you a list of up to 50 file titles that are stored on the
-artridge 1in the drive at that moment - il even puts them in
unhabetical order for you. No more wondering where vou stored
hat vital set of data! ERASE is used rather like a storage command,
n the form

13 ERASE "m"31i"program®

or instance. However, you don’t have to add anvthing extra for
nachine code or data files. If vou've stored a screen string called
“red’ and vou don’t think Fred will be flattered by it, then ERASE
‘Mm”:1;"Fred” will remove it for you.
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Channelling the stream

"ve left the three most difficult commands to last, and you won’t be
urprised to learn that understanding them means understanding
he ‘jumble of letters, numbers and punctuation’ at the beginning of
the other commands.

‘M” in double quotes refers to the Microdrive. If vou don’t
nciude it in commands like LOAD**m”:1:“program™ then the
-omputer simply won't accept vour command. There are other
etters that can also be used here, of which more in a moment. The
qumber | is equally important it tells the computer which drive
it vou want to use. However. anything in double quotes in a
:ommand like this will be interpreted by vour Spectrum as referring
to a channel. Even if vou don’t have a Microdrive at the moment,
here are alreadv three channels working in vour system: channel *k”
the keyboard channel), channel “s” {the screen channel), and
hannel *p” (the channel for the ZX Printer  which is present even if
rou aon’t happen to be using 1t).

Jn their own, these channels are useless. Until they can be
onnected there 1s no wav for information to pass from, say, the
<evboard to the screen. Normally the on-board programming will
wandle routine operations like this, but those without Microdrive
might like to try the followingexperiment. Enter this short program:

10 FRINT "Channel E to charnel

£

20 PRINT #2Z:"Channel kK to chan

= g Cu
NEL o

ind RUN it. You will find that the computer treats both lines in
:xactly the same way, by printing the message to the screen. So what
:xactly is ‘#2'? Infactit’s a stream, and the task of a strcam is to form
i link between channels. If that sounds a bit wet, try the next
Srogram

S0 FRINT #1:"Channel ¥ to chan

nel 8"
40 FARUSE O

ind your message will appear in that previously unreachable space
it the bottom of the screen. Line 40 15 necessarv to stop the
omputer's ‘OK 30:1" message from blotting out what you've just
orinted. Now try this one:
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S0 PRINT #1:"Do you want to pr
int this line again (Y/N)7?P"
L0 FAUSE O
0 IF INEEY$="Y" DR INEEY$="y"
THEN GO 7O 30
80 PRINT #0:"Al1 right, be 11k
e that"
70 FALUSE O
f vou keep pressing the Y key vou will eventually get an error
nessage saying ‘Out of screen 50:1°. but you get the idca hercisa
vay of programming a menu without using the INPUT command.
Ised carefully, it can get vou into vour programs guickly and
ficientlv. Stream 3, incidentally, connects with the ZX Printer, so
t will only work if you have the printer (or one like the Alphacom,
vnich uses the same commands) actually connected. Using streams
n vour own programs can be very helpful it means, for instance,
‘hat a simple number formula can replace a more complex choice
wiween PRINT, LPRINT and INPUL. lry:

LO0 FOR 3=0 74O 3
110 PRINT #i:"They seek me here
., they seek me thera"
120 NEXT 3
130 FAUSE ©
“ou should linish up with the message at the top of your screen. two
it the bottom. and another on your ZX or ZX-compatible printer.

Channels, streams, and Interface 1

"he moment vou fit Interface | to your Spectrum, things begin to get
ven more interesting. Streams 0 to 3 are alrecady “spoken for’ by the
:omputer, but with Interface 1 vou get at least two more channels
“m”, a file ona Microdrive cartridge. and "“n”, another computer on
i network) and /welve more streams, which arc not spoken fer atall.
"he value of all this depends pretty much on vour own imagination.
tf vou feel like some fun, try:

10 OFEN #&,"S"

*0 IF INKEY$<:"" THEN FAUSE 3
Ot PRINT #4:;INKEYS;

0 GO TO 20



58 The Spectrum Add-on Guide

This has the curious effect of letting you type directly onto the
screen, DELETE and CAPS LOCK won’t work, but most other
<eys will, including the cursor keys (though you can’t actually see
vhere the cursor is until you start tvping!). What you have actually
ione 1s to open a stream to the TV screen and feed codes from the
cevboard directly to it.

Streams and Microdrive

f vou want to try something more useful, enter the program listed in
1g. 5.4 and RUN it. When entering room names, don’t use more
han 20 characters or the last few letters will be chopped off in the
second part of the program. Try it now, before you read any further.

10 OFEN #4:"m"31;"rooms"

20 FOR 3=1 TO 4

29 INPUT "Room number "+5TR$ j
+" description?"'ré¢

20 PRINT #4:r%

40 NEXT 3

=0 CLOSE #4

60 OPEN #Z2:"m":1:"rooms"

65 DIM r$(4,20)

70 FOR j=1 TO 4

80 INFUT #5:r$(j): FRINT r%{(j}

0 NEXT 3
100 CLOSE #5

fe. 5. 4. BASIC filing program using Microdrive.

;0. what did it do? Let's take it step by step. In line 10 1t linked
tream 4 to a Microdrive file called “rooms”. You probably heard
he Microdrive whirr and then stop  actually it was looking for afile
alled “rooms” in case vou'd already entered one. It was also setting
10 a clear space of 512 bytes inside the computer itself for storing the
1ata coming in along stream 4. This clear space 15 called the buffer.
ind 1t’s a term we’ll be coming across again.

anes 20 and 25 are straighttorward enough, but what about hine



Adding Exira Storage Space 59

'0? Up to now you’'ll have been used to using the PRINT command
o feed data tothe screen  but this data isn’t printed on the s¢reen at
i, Instead it's PRINTED along stream 4, and into that 512-byte
hutfer. And when | reaches the value 4, the stream is closed. in line
0. The command CLOSE #4 doesn’t just ‘switch off® the stream: it
iis0 empties the buffer all the data in the bufferis transferred to the
Aicrodrive cartridec. If you arc PRINTing a lot of information to
he buffer then this will sometimes happen during a program, belore
vou CLOSE the stream, when the buffer has received a full 512
wtes. You'll hear the Microdrive whirr into action to deal with it.
“he next part of the program reads back what you’ve put onto the
vicrodrive file, only this time 1t stores it in a data array. The
Y Mensions of this array are set in line 65. Line 60 sets up another
sutfer. but because the file “rooms™ already exists on the Microdrive
-artridge the results are rather different. This time the contents of
he Microdrive file are loaded into the buffer. Incidentallv, if you
ried to PRINT anvthing to stream 5 after the OPEN # command in
in¢ 60 vou'd get an crror message saying ‘“Writing to a “rcad™ file’.
“ou can’t add anvthing directly to a file stored on Microdrive. If you
vant to change it you'll have to move its contents into the
:omputer's on-board memory, alter them there, and then store them
sack on Microdrive - and if you want to keep the original file on the
:ame cartridge, vou'll have to give vour altered file a different name.
ane B0 does a familiar jobin an unfamiliar way. Instead of taking
NPUT from the kevboard, in the way you're probably used (o, it
akes it from the buffer. The effect is much the same. though, and in
his case each string read by line B0 is given anumberin the r$ array.
Ince the program has finished, and stream 51s closed, the computer
vill have an array of four strings stored in RAM. To check, try
cnterning PRINT r3(1) as a direct command, and the first entry you
nade should appear on screen. With a few modifications, you can
15¢ a version of this program to store room descriptions, messages,
ind other data for the Spectrum Adventure listed in Appendix 1.
here’s one final command we need to look at. If you entered the
Aicrodrive program for ‘rooms’ earlier on, just key in, as a direct
-ommand:

10 MOVE "m"313"rooms" TO #2

ind press ENTER. TO should be entered using SYMBOIL SHIF Ted
", of course. You should now see the contents of the ‘rooms’ file
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ippedar on screen - and yet any program you had in the computer
emains totaily unaffected. MOVE has even OPENed and CI1.OSIEd
he file for vou. This is a very useful trick - you can even use it to send
1 aata file to vour ZX or ZX compatible printer by replacing #2 with
3. if vou can get hold of two Microdrive units and a ZX-type
yrinter you might like to try:

10 MOVE "a"sli"rooms” TO "m";2

- "rooms": MOVE "m":Z2:"rooms" TO
#3

“he results are quite entertaining; and the whole thing happens
vithout a screen display, and without affecting any program that
happens to be in the computer at the time. Notice that files on
iifferent drives can have the same name. You can actually MOVE
iles to a different place on the same cartridge, but in that case vou'll
nave to give the copy file a new name to avoid confusing vour poor
nnocent little Microdrive. This will only work with files that have
yeen PRINTed to Microdrive using the OPEN # and CLOSE #
:ommands. but you can always convert ordinary data files to this
ormat. If vou had a file called ‘load’ containing 35 strings of
‘haracters vou could enter a program hke:

10 LOAD #"m":1:"load" DATA 1%

20 OFEN #4:"m";1;"data®

20 FOR j=1 TO IS5

40 PRINT #431%(3)

S50 NEXT j

640 CLOSE #4

70 MOVE "m"31;"data" TO #3

ind line 70 would even print out the contents of the new file on the
ZX printer for you!

‘ou can use streams to make many other useful connections, too.
f vou're interested. glance ahead to Chapters 8 and 9. For the
noment. it’s enough to understand the general principles. Believe it
)r not. those same principles are used by many of the disk drive
.ystems now available for the Spectrum - and some even use
nodified versions of Microdrive commands.



\dding Extra Storage Space 61

S50 who needs disk drives?

viicrodrive 1s an excellent svstem for the ordinarv user. It's cheap,
lexible. and fast, and it gets over most of the major problems of
‘assette storage as well as giving vou a whole host of new features.
Lowever

¢ It doesn't identifv file zypes with the CAT command - only file
iames. I vou’ve forgotten whether *Fred’ is a BASIC program, a
ring array, a number array or a machine code routine, then hard
uck.

It is possible to wipe a cartridge accidentally.

Many of the most useful commands will not work with files
‘oaded using conventional LOAD operations.

At £4.95 a4 time Lhe cartridges are very expensive.

In several occasions 1 have been trving to use Microdrive and
inished up with a locked-up computer and a continuously purring
irive unit. Obviously one can’t remove the cartridge in this
atuation, so the only solution 1s to switch off the power - and risk
osing evervthing on the cartnidge. Sinclair themselves are aware of
these problems, and there are rumours that the Intertace 1| ROM 1s
being revised, but I have found the system so useful as it stands that 1
ion’t regret buying it. However, it does make me look very carefully
it any more expensive storage system. Given that you're willing to
pend the £300-odd that most disk systems are going to cost vou,
vnat are vou getting for vour money? The answers should be:

Speed (and vou thought Microdrive was fast!).
Greater storage capacity.

Greater flexibility in use.

Proven reliability.

Disk drives - what they do and how they do it

"he diffcrence between a disk drive and Microdrive. broadly
peaking, 1s the difference between a cassette tapec and a
sramophone record. If you want to find a particular piece of music
yn a cassette. vou will have to wind the tape through until you get to
. If vou want to find it on a record, you can usually do it by picking
ip the stylus and lowering it again in the right place.

v disk storage svstemn uses a read-write head instead of a stylus
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ina a flexible mylar disk coated with magnetic oxide instead of your
avourite album. Unlike vour tavourite album, the disk is keptina
protective sieeve all the time, and this sleeve cleans 1t as it rotates.

he system can find a given file rather faster and more accurately
han vou can find a track on the album because part of any disk 1s
-eserved for the directory, a detailed list of what’s on the disk and
vnere 1t 15, To map out the disk the system divides it into secrors
rather like the slices of a cake) and fracks, a series of concentric
ings on the disk. The sectors are marked by holes punched in the
nsk. Evervthing you put onto the disk is assigned one or more
sectors ol a given track. So, when you want anything, the system
:impiy consults the directory and lines up on the right part of the
sk almost immediately.

As long as the system is reasonably efficient, this means that you
an get to files on the disk either randoml/y, as you need them, or
sequentaily, in a fixed order determined cither by the files
hemselves or by programming. True random access 18 something
rou don't get even with Microdrive. 1deally, you can achieve this
ontrol with a few short. simple commands, perhaps similar to the
3ASIC ones vou already know. With areally good disk drive system
sou aimost seem to be operating a 200K RAM computer! However,
nsk drives are subject to the same bugs and jitters as any mechanical
ievice anvwhere, so don™t get carried away. You need to look at your
yrospective new system with a cold and critical eve.

Disk drives - what vou see and what you get

here are currently four Spectrum disk systems, either available or

it working prototyvpe stage, and a fifth in development at what 1s
:xpected to be a highly competitive price. You would be very well
iavised to check the availability and price of any system that
nterests vou before placing an order. You'd be even better advised
o try it out for yourself. To get you started, here are a few pertinent
juestions.

@ Where does the operating system reside?

® How much on-board memory does it use?

® What sort of drives does it use? Could I use a differcnt kind if [
vanted to?

® Does the price include the disk drive, interface, cabling. and
ower supply?
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Does it include any disk software?

What other software can [ use?

How efficient is it? Can it handle double-density and dou ble-sided
nsks?

The operating system

“he idea of an operating system {sometimes called DOS, for Disk
Yperating System), may be new to you. In fact your computer
vouldn't work without an operating system, but because vou can't
10 anvthing to it you tend not to notice 1t. The operating system 1s
he built-in program that directs and coordinates all the various
wcuvities ol the CPU and peripherals. (It appears as a bus station in
he Spectrum Adventure in Appendix 1!) Microdrive has its own
perating system built into Interface 1; disk drives need one, too.
ina theirs can’t be built into the computer itself. Obviously a
-ompiex drive set-up could eat up a lot of your 48K this way. Find
yut how much working space vou have when the system’s up and
runmng - and make comparisons with other systems.

Joftware

Vowadavs a good system should include some software in the basic
sackage. A typical selection would include a word processing
yrogram, a 1iling program of some sort, and a‘spreadsheet’ program
or accounting {uselul il vou're going into business for vourself but
101 so useful otherwise). You should be able to RUN ordinary
JASIC programs without any trouble, provided that they don't use
nore RAM than the DOS has left vou, but check with the supplicril
sou want to buy large machine code programs, especially programs
ike assemblers that use high memory (i.e. addresses above 60000).

“hoosing your drive unit
asted below are the three main standards for disk drives at the
noment.

5%, inch (just about the industry standard).
@ 315 inch (Sony’s attempt to improve on this).
@ 3 inch (Hitachi’s alternative  cheaper at the moment).

Others are available, but | wouldn't recommend them.) The size
erers. of course, to the diameter of the disk. Equally obviously, a
mailer disk needs a smaller drive unit, which means less wasted
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space 1or you. Many systems offer 5%, inch as standard. Others have

rone 1or 3 inch. Both systems offer good value for money. Typically,
i 40-track single-sided single-density 5% inch floppy disk can
iccommodate up to about 200K - twice the capacity of a Microdrive
artridge - and will cost you about £1.70. This is about the smallest
-apacity available, 400K, or 800K double-density double-sided
iisks cost only about £3. However. it’s not guite that simple.

GGetting the most out of your disks

fficient use of the disk really depends on how well the system as a
vhole — disk drive, operating svstem, interface and computer -
ictually performs. A good system can pack adisk with information,
»ut a poor one may never let you reach its full potential. Most
spectrum disk systems will handle 40-track single-density disks.
Jrive units for these in 5Y, inch format come at about £150, which
1oesn’t look too bad. However, yvou can expect to pay very nearly
he same again for the interface and operating system.

TL Kathmiil

“he prototype 1TL system 1s a version of the Byte Drive 500 disk
:vstem recently released for the Oric. Itis designed for the new 3 inch
Hitachi disk drive. and it's unigue in offering both a *Spectrum
YOS’ and a version of the CP/ M standard especially favoured by
yusiness software manufacturers. (If that doesn’t sound too
xcung, I'll add that many games, including the original Scott
vdams adventure games, are also available on CP/M). However,
he CP/M standard, like the RS5232 ‘standard’, is less of a standard
han it should be, so not all CP/ M softwarewillrunonthe ITL, and
ittle of it has vet been released on 3 inch disks. If you can't wait, the
system will also be available to order on 5% inch and even on the
sony 315 inch disks. ITL will supply the interface cased with a
eplacement kevboard. All cablingis supplied, and there’s a buffered
re. protected) user port for adding other penipherals and a
‘entronics interface for vour printer (sce Chapter §). L am told thata
ottware suite will be provided, but what vou’ll certainly get is the
system disk, with the Spectrum DOS on one side and the CP/M on
he other. The price for the package is about £120. plus the cost of
the drive unit, and 1TL say it will get 200K out of a typical disk.
n CP /M mode the system is designed for use with a green screen
nonitor ¢(see Chapter 10), and will provide an 80-column display.
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‘onnection s via 4 phono socket at the back. Both operating
wwstems act as ‘shadow ROMY', effectively replacing the computer's
ywn ROM. so vou will not notice any loss of available memory when
he svstem 1s up and running. Both are also self-booting, which
neans thev start up by themselves when you switch on. I'TL expect
o give their system full Random and Sequential Access Filing on its
clease,

Morex Peripherals

VMorex are offering another prototype system, this tirme based on
dimline 5% inch disk drives, 1t can include up to four drive units,
angie or double-sided. The advertised package includes the disk
nterface (compatible with the R$232/Centronics interface re-
ewed in Chanter 8), a single-sided drive unit (boxed. with power
e}, cabling, an operating system on floppy disk, manuals, and
1isk versions of Tasword Twao (forword processing), Masterlile (for
latabasc work} and Omnicalc (a spreadsheet program). According
o Morex. this should give you about 200K for just £286. Options go
ipto £1710 for a 3-megabyte system! 'he 34-way Shugart standard
t uscs is also compatible with the Hitachi 3inch drives, and in theory
it least the system could support these drives. The target market 1s
he small business user.

"he DOS 15 on the system disk in Drive |. [t's self-hooting. To get
iround the problems that arise with machine code routines in high
nemory, the DOX can be replaced with a cut-down 4K *‘mini-DOS’.
The system commands arc very Tnendly: most are variations on the
1wrmal Spectrum BASIC commands, but all must be preceded by
'RINT #4: (so don't use stream 4 for anythingelse'}. CAT produces
 compiete disk directory, which tells you exactly what sort of files
sou nave and their size to the nearest kilobyte. The minimum size 18
K (two disk sectors). Random Access and Sequential Access Filing
ire promised in the near future. The maximum loading speed at the
noment 18 32K in 6 seconds.

New system commands include a wild card facility more jargon!
t means vou can use the symbol ~ to replace any letter or number.
‘or instance, suppose you've been working on a new BASIC
srogram, and there are half a dozen draft versions on the disk called
‘programl™ to “program 67. If you type in PRINT #4: ERASE
‘sorogram”™ " then the disk space all these files occupy will be
eallocated. (They're not actually wiped out the way they would be
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n Microdrive) There are also some significant additions to the
ower ol MERGE and other BASIC commands. It is possible to
VIERGE even auto-run programs {not possible on Microdrive), and
o ‘chain’ BASIC programs so that you can run through a series of
-outines far more than 48K long ‘one chunk at a time’. Clearing out
ing starting again is simple - vou just press the RESET button!

Technology Research

The Technology Research system has ¢learly gone through a lot of
tevelopment in a fairly short time. 1ts DOS resides ina4K EPROM
nside the interface {if vou're not sure what an EPROM s, look
anead to Chapter 11), and TR say that only I128 bytes of the
Spectrum’s on-board memory, located below the BASIC program,
ire used by the system. The version | saw used 40-track single-sided
., inch disk drives, and could apparently support up to three drive
units (40- or 80-track, single- or double-sided). Originally the TR
ystem used 1ts own commands, but the latest version accepts
-tandard Spectrum keywords in BASIC programs or as direct
‘ommands. However. these commands arerather awkward  each has
o be preceded bya USR command and a REM statement. To CAT,
or instance. vou'd have to enter something like PRINT USR
(number): REM:CAT which could get very irritating after a while!

R have tried to make their system as friendly as possible, but it’s a
st clumsy, and they don’t sell a packaged system - just the interface
the last quoted price I saw was £85). According to TR, the system
should get 100K out of a typical disk (presumably 40-track single-
iensity, single-sided).

*rimordial Peripherals

f anvone out there, especially anvone running a business, bought
he Viscount Disk System and FIZ interface from a Spectrum retail
.tore and is wondering what to do next, I have some good news for
rou. Your interface was onginally made by the now defunct
Interactive Instruments of Leicester, and stocks of it have now been
icquired by Primordial Peripherals. Primordial have produced an
wddition to the original operating system called LODOS, which
akes the original DOS out of high memory and loads it into low
nemory instead. The advantage i1s that programs such as Tasword,



Adding Exira Storage Space 67

vnich need the high memory space occupied by the original DOS,
an be LOADed and used once the DOS has been transferred to low
nemory. if you already have the older FI1Z interface you can buy a
rackage from Primordial for just £19.95 which will convert it to the
ICW sysleml.

The svstem commands are in the form of letter-group codes.
Code‘zap', for instance, promptly does just that to a specified file).
“he files are called by putting their names into f$, so to erase a file
-alled "addon™ you would enter:

ET 1$="addon”
'RINT USR zap

. his 1sn’t as convenient as the Microdrive system commands used by
Morex and ITL., but it's an improvement on the multi-part
:ommands nceded for the TR system. FIZ DOS will only handle
angie-density single-sided 40-track disks, which in this system, [ am
old, limits the available memory per disk to just over 100K.

wdvantages? [t's simple to use. Tt exists - now. And it’s extremely
vell documented. with one of the fnendhiest operating manuals |
iave read in a long time. Primordial plan to improve and upgrade
he interface so I look forward to hearing good things in due course.,
vicanwhile their starter package, for just £79.95, includes the
nterface itself. which connects directly to the user port, and the
vstem disk. Evervthing else, including a printer interface if you
vant one, 1S up to you, though Primordial ¢can supply most of it at
reasonaple prices.

Vaking the choice

as usual, the choice 15 up to you - so keep an eve on the computer

ress to see how the new systems shape up to their specifications,

isk questions, make sure vou see what you're getting, and make

sure 1U’s what vou want and does what you want. If you plan on

nvesting in something that costs more than twice as much as your

Spectrum, and will probably outlast it, then it'll pay vou to be picky.
\nd now. a word from vour computer ...



Chapter Six
Speech and Sound
Synthesisers

I'here vou are, sitting peacefully down 1o an evening's computing.
¥ithout looking at the screen you kev in the LOAD command - and
i Dalek-like voice suddenly says "Load! Enter! Quote! Quote!” You
are just wondering if micro madness has finally set in when vou see
he small black box sitting at the back of vour Spectrum,
:xperimentally, you press other keys. It responds by telling you
vhatever it is vou've just entered - anything from ‘comma’ to
andomise’, though for some reason it balks at the tilde (~). This is
he Currah Microspeech. one of the best and most easily
yrogrammable speech synthesisers for the ZX Spectrum. The key
eaaout 1s optional - if you get fed up with it just tell vour new friend
‘0
ET keys=0

ind vou will just hear judiciously amplified BEEPs - another usetful
eature. You can restore it with the command

ET keys=1

These commands can also be used in programs, of course.

So talk to me!

f vou really want vour computer to talk to vou, there is quite a wide
:noice of speech units on the market. However, the shortlist boils
town to about four or five, and of those three actually use the same
‘nip. which means they can be programmed in more or less the same
vay. Points you need to look for are:

Sound: can vou understand the words?
® Versatility: how much can 1t actually do?
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® Programming how hard is it to put words together, and how
nucn help does the software give vou?

@ Connections: can you use the unit at the same time as other add-
mns?

Price isn't really a factor. except with the DCP S-pack and the
Villiam Stuart. as most speech units cost about £30. To geta clearer
yicture of how the available units compare, 1t'll help to take a briet
ook at the wav they work.

Saving hallo to the allophones

"he Currah, like many other speech synthesisers, uses gllophones.
\llophones are electronic copies of the sounds we use in evervday
:peech - and you can‘simulate’ English with just 64 different sounds.
[ that seems incredible, remember that you can write every word in
he English language using just 26 letters: it's not the number of
;ounds that's important, it's the number of possible combinations.
Once vou get the hang of it, programming allophone speech units
sn't as difficult as it might appear, though it helps if the software 18
rood. But getting really good sound is quite difficult. Obwviously 1t
voulid be a lot easier if the actual selection of sounds was done for
sou, using puilt-in firmware that manipulated the chip on your
sehalt. This is the principle behind the DCP S-pack, and the result s
he best speech synthesis you are ever likely to hear. But the choice of
vords avatlable from a unit like this one is comparatively small
‘ou can t assemble new combinations yourself - and you have to rely
»n the manufacturer to give you the words you want to use.

Choosing your unit

"o give you an idea of what the available umits are and do, here’s a
wrief description of some of the most commonly advertised speech
vnthesisers. As in previous chapters. it should be read in
anjunction with Table 6.1 to get the full picture.

“he Cheetah Sweet Talker 1s a neat little box that plugs into the
1ser port and gives very acceptable sound at a sensible volume.
fowever. its cassette software gives very little real help to the would-
e programmer, despite some nice touches of genuine humour. Like
il the other units apart from the DCP and the Currah you program
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“able 6.1, Speech units.

viodel Tvpe Sound Through Software  Price
us?
Cheetah Allophone Good Spectrum Average £30.00
Currah Allophone Fair No Very good £30.00
nee Programmed Excellent ZX&§! Excellent £29.95+
(limited £12.95
rocapularv} per
ipgrade
‘hip
‘uller Allophone Good Spectrum Poor £30.00
¥. Stuart Allophone Poor (but ZX8! + Poor £39.00
an go to  audio
11-f1) sockets

10 FPRINT "SFEECH SYNTHESISER E
LAMFLE"
20 INFUT "Key 1in the OUT numbe
- oused by vour unit (see teut
) "jout
50 INFUT "Key in the length of
the pause between allophones
(1 to 10) ":pause
40  IF pause<l OR pausex10 THE
N GO TO Z0
S0 FOR 3=1 TO 18: READ s: 0OUT
out,s: FPAUSE pause: NEXT j
50 DATA 61,39,19,13,12,44,55,0
04 33,60,0,0,14,19,55,91,0
70 INFUT "Was that OK? (Y/N)} "
;as: IF a$<:"Y" AND a%<:"y" THE
N CLS : RESTORE 2 GO 10 10
80 PRINT "'"0OUT port is "jout’
"Fause 15 "ipause

tg. 6. 7. Demanstration program for speech units using the same allophone
:ystem as the Cheetah.

1 with OUT commands such as OUT 31, 26, which call ‘sound
wmber 26’ from the on-board firmware. If vou’d like to do
;omething a little simpler than delving around the LISTing of
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“urrah’s cassette, try entering the program in Fig. 6.1. Incidentally,
hose of you with Interface 1 should enter the OUT value as 31 -
those not vet blessed in this way can enter OUT 7. You can see
imilar routines at work in the Spectrum Adventure - the number
'odes are put into arrays at line 7300, and read back inthe course of
he program by the subroutine at 8000. The software Cheetah sent
me was ooviously pre-Interface 1, because it crashed mightily as
oon as 1 tried to RUN it! If vou're feeling heroic you could LIST its
srogram and change all the OUT 7s to OUT 31s, but I find it a lot
ampier to remove Interface | for a while!

“heetah Sweet Talker

sound: 9 (good volume, understandable as long as your
yrogramming 1s fairly sound)

Versatility: g

>rogramming: 5 (probably the worst feature of this unit)

‘ompatibility: 9 (connects with most other peripherals)

‘urrah have been verv successtul with the Microspeech. It’s
ampie to program, effective, and many software houses include an
ypuion for it in their games. It works by modulating signals going Lo
rour 1V set: a useful idea. but the signal does interfere with TV
sicture and sound. Currah have tackled the problem by fitting a
uning screw on the top right-hand corner of the unit. Careful
igjustment should cut the interference to a minimum, but avoid
arge arcas ot bright colour on screen.

)nce vou get down Lo actual programming you'll find you have a
1ser-iriendly system with a helpful manual and a reasonably good
;oltware demonstration. 1ry, for instance, entering

ET $8=*ha(1){00)"

ina vour Currah will give vou acheery robotic greeting. However, if
you plan to use it with existing programs make sure that S$ isn’t
iireadv in use somewhere else. If you now enter PRINT S§ then

*a(ll)( o0}

v¥1il appear on the screen. The asterisk shows that the Currah was
ible to handle vour programming. I there are problems, the first
etter will be replaced by a question mark. The Currah manual gives
sou a start with your speech programming, backed up with a short
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too short?) demonstration routine on the cassette, and a slow but
‘nioyable talking adventure game.

‘urrah Microspeech

sound: 7 (distorted by interference)
‘rogramming; 9 (probably the casiest and best documented)
‘ersatilitv: [0 {on-board firmware and simple programming

nake this umt ideal for many applications)
‘ompatibility: 4 (can only be the last add-on in the chain)

"he DCP S-pack is a Rolls-Royce speech synthesiser, The sound
't produces is far better than any other unit | have heard - hut at the
wrice, it should be. The DCP uses a pre-programmed vocabulary, as
wtlined above, so the words are as good as thev can be; to achieve
the same quality on, say, the Fuller, would take a great deal of time
ana hard work i it could be done at all. Butthere’s a snag. The basic
init {which costs a competitive-looking £29.95) has just oneout ofa
possible four chips, and that one chip contains just 72 words. Of
hose 72 words. 31 are numbers, 26 are individual letters of the
iiphabet, five are programmed silences, and two are simple tones.
“he remaining one says, withremarkable clarity, “This 1s Digitalker’.
‘rankly, I don’t find this a particularly useful selection, though it
1oes at least allow the computer tosay "OK’ when it has accepted a
:ommand.

"hree extra chips are available, each extendingthe vocabulary by
inother 72 words, but they weighin at £12.95 cach, and the choice of
voras is rather arbitrary - how could 1t be anything els¢?
‘urthermore, chips three and four will only work together. For
juality, the DXCP is unbeatable, but 1t will only be a good deal for
hose who find i1ts vocabulary useful. To check. write to DCP and
isk for a list so that you can make up vour own mind.

DCP S-pack

lound: 10 (indisputably the best)
Programming: 10 (could hardly be easier)
/ersatility: 4 (extremely limiting})

“ompatibility: 8 (only with other peripherals that have ZX§I-
vpe connectors)

I'he Fuller Orator 1s available as a separate unit, or as part of the
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mpressive Master Unit which also includes a three-channel sound
vnthesiser, a joystick interface and a cassette interface. Using the
‘uller’s through bus you can connect almost any other peripheral:
‘0 ten out of ten for compatibility. However, the documentation is
j00r - nttle or no attempt has been made to make the Orator user-
riendlv. The software is a selection of remarks put together to
temonstrate the unit at a ZX Microfair: again, | only found out how
o get useful sounds by breaking into this program and LISTing it.
o0 save vou the trouble, Fig. 6.1 can again be used for an example of
his unit at work: enter 159 when you're asked for the OUT value,
ina experiment with different pause values.

“uller Orator

;ound: & {powerful and reasonably clear)

Programming: 4 (again, the worst feature)

‘ersatilitv: 8 (lacks the Currah’s enormous range of possible
ippiications, but could still be extremely
1serul}

‘ompatibility: 10 (most other peripherals can be fitted)

“he program listed above will also work with the William Stuart
“hatterbox. a rather more sophisticated and decidedly more pricey
init. One of the interesting-looking DIN connections at the top acts
is an interface for the Big Ears speech recognition unit (of which
nore anonj; the other allows you to take output from the umit to
rour hi-fi system. A smal! jack socket between them allows you to
:onnect the unit with the MIC socket on vour Spectrumso it can act
is a BEEP amplifier. When this unit is connected with the William
stuart Music Synthesiser, which is sold as a bare-board add-on. 1t
viil also amplify the output from that, so what you are paying for is
potential versatility rather than actual performance.

“he sound of this unit is not good - it's loud, and you can’t control
t. The manual, too, is rather difficult to get along with, and the
yrinted sample program 1s a wee bit complex. William Stuart’s own
:o1itware includes a talking version of ‘Hangman® which, like many
rames of thissort, tends to run rather slowly, and a rather poor game
-ailed ‘Chromacode’. However, the Chatterbox is worth considering
I vou're intergsted 1n other William Stuart products.



74 The Spectrum Add-on Guide

¥illiam Stuart Chatterbox

zound: 5 (low quality - but at least you can feed it
through to your own hi-fi)

'rogramming: 3 (little good software support, poor manual)

Tersatility: 10 {many other possible applications)

‘ompatibility: 9 (many other add-ons use the narrow connector)

Using speech synthesisers

'he Cheetah, the Fuller, and the Chatterbox all use the same chip,
:0 the allophones available are exactly the same and use exactly the
.ame codes. Any of these units will work with the Spectrum
sdventurc in Appendix 1. Remember to alter the OUT command in
line 8020 to QUT 159 for the Fuller Orator and if vou're using the
“heetah without Microdrive.

he Spectrum Adventure probably seems a very frivolous use for
inuts like these, but the Currah in particular is almost designed to be
rivolous. Besides. even my use of them docs suggest a more serious
ipplication. In the Spectrum Adventure, the computer will only
speak’ a valid command. A similar piece of coding in a serious
ousiness program could be a handy check, ensuring that the user
¢nows that a valid command has been safely entered before going on
o the next stage. A unit like the Currah is particularly useful
recause it confirms each individual keystroke, It’s too slow to keep
1ip with a touch typist, but a non-typist who needs to look at the keys
i 10t might find it comforting to hear the ‘right’ command being
:ntered - and useful to hear if the wrong key has been pressed,
00,

Talking back

;0 far we've been holding rather one-sided conversations with the
spectrum, limited to what you can program into one or other of the
‘peech synthesis units currently on the market. But suppose you
:ould talk to vour Spectrum - and it could ‘understand’ what you
;ard?

Well. it's possible - up to a point. Getting a computer to recognise
.peech is not too easy at the best of times, and even if it does it’s only
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o g Lo recognise the voice of the person who programmed it. {Such
ouching fidelity ... 1) Units like this work by analysing the sounds
sou make and converting them inte numbers. The gadget that does
1 is cailed an analogue to digital converter which basically means
inything that turns non-number information such as voltage
rariations into numbers. Typically a unit will ask vou to say the
;ame wora several times, average oul 1ts readings each time, and
-ome up with a formula that will allow it to recognise the same set of
sounas next time around. Not surprisingly. you can usually fool 1t
vith similar-sounding words (like *wine” and ‘dine’). and if your
'oice havpens to be a bit off after a night of wining and dining vour
aithful computer may totally ignore you. (Who said computers
irent like people?) To program any speech recognition unit you
ieea to work in a quiet room, and speak very clearly and
-onsistentlv. That takes a little practice, so be patient. T'here are two
:ystems currently available.

Big Ears, from William Stuart, is probably the better unit - but at
1early £58 it's extremely expensive, and it will only connect to the
Spectrum 1f you use either the Chatterbox unit reviewed above or a
‘peciai input/ output connection on the music synthesiser reviewed
ater in the chapter. Measured against the competition, all three of
‘hese units are overpriced. However, ina quict room | was able to get
remarkably accurate resuits from the test program.

dig Ears arrives complete with microphone, microphone stand,
ina the necessary connections to the other William Stuart units. The
nanual. however, is both inaccurate and obscure. When you've
:orted it out vou can alter the number of times the program asks vou
o repeat a word (the more the better), and the number of words 1t
'an have in its vocabulary. However, you are not really told how to
set this vocabulary working in vour own programs. This 1s not easy.
ina vou will need both time and patience to get the results you want.
However. the unit can cope with guite a large number of words
certainly enough to operate the Spectrum Adventure!) so the
possibilities for serious applications are good.

Aiera Command i1s both cheaper and better documented. but
vith a maximum vocabulary ot |5 words it’s a bit limiting. 11 comes
is a tvpical Spectrum add-on black box that plugs directly into the
1ser port, but that’s it - there's no through bus, so if you're using
sther peripherals this must be the last onc in the chain. Like Big
‘ars, it arrives complete with a microphone that plugs into a jack
‘ocket on the top of the main unit.

Aicro Command. too, 1s far from mfallible - it’s up to you to
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:peak your commands consistently, and to keep background noise
0o a minimum. The manual itself is less useful than the ‘additional
nformation’ also supplied, but voushould find it reasonably easy to
inderstand, and the software is rather more entertaining than
Villiam Stuart’s. If vou're buying a unit for fun, this is the one for
rou. 1f vou're interested in more serious applications, then 1it’s
sropably worth paying the extra for Big Ears, perhaps as part of the
full interactive speech system from William Stuart.

Using speech recognition systems

he main problem with systems of this kind is the time any unit takes
o recognise a word and respond to it. The answer is to structure
‘our program so that there are only a few words to choose from
it a time, preferably as different from each other as possible, If
ou're using the unit to choose options from a menu (like the options
in the Spectrum Adventure or, more seriously, the options in a more
-ompiex accounting program), vou'll find that this sort of structure
nakes sense in any case. You should also allow for Murphy's Law
ind include an option that allows the userto start again. or return to
he previous menu - misunderstandings are fairly frequent!

But perhaps the most exciting applhcation for thistype of unitisto
eam 1t up with some of the control devices discussed in Chapter 11. I
1sed it with the REL 4.2 unit from Harley systems and spent an
ntertaining hour or so switching lights on and off with pure voice
power. This is the perfect microcomputer application for the
ncurably lazy - like me - and for people with handicaps who might
1ave rather more of a problem operating a conventional switch.
Jsing the William Stuart system the speech unit could confirm that

your command has been understood!

“hree-part harmony

t is entirely possible that the idea of a talking computer leaves you
'0ld. Musical computers, on the other hand. are almost common-
slace, and it will come as no surprise to learn that there 1s a wide
‘hoice of sound and music synthesisers for the Spectrum. As with
he speech units, many of them are based around the same chip, and
‘an pe programmed 1n almost exactly the same way. The changes
ung by different manufacturers range from a bare-circuitboard
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nodel at £19.95 to the top-tlight version of the Fuller Box, the
Aaster Unit. which weighs in at £54.95 and includes the Fuller
Jrator, a joystick interface, and an electronicself-switching cassette
nterface. As with the speech synthesisers, what you're reallv looking
or 1s

Good sound quality
Fasy programming
® Compatibility with other units
¢ Value for money
‘alue tor money really becomes anssue with these units  the price
-ange 1 wide, and depending on vour own abilities the best buy
vont alwavs be the expensive unit in the plush box. Software’s
mportant, too - itisn’t fair to expect the new user to understand and
vandle the 14 different variables that normally have to be
yogrammed, so my ratings once again include a separate score for
.oftware. which ranges from the above average to the mediocre. As
1isual. vou should check out products that interest vou in Table 6.2
o get the full picture.

“able 6.2, Sound synthesisers.

Viodel Sound Programs Through Joystick Frice
s? part?
vdd-On Good Good No Yes pot £19.95
ina Atari
Bi-Pak Good V. poor /XK1 No £32.75
‘uller Box V. zood Poor Spectrum  Yes £29.95
‘etron V. good V. good LX8I Nao £24 .95
lienpoint V. good V. good ZXEI Nn £28.00
V. Stuart Noneigoes Fair ZXEI 1,0 port £30.00
o hi-t1)
limedata V. good Fair X381 Yes £29.95

Signing the registers

efore anv detailed reviews, it'll help you to know something about
he chip that’s used and the way it's programmed. To help you on
‘our way we've included a program (Fig. 6.2) that should make it
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i PAFER 1: InkE 7@ BORDER 1: C
5 5 FRINT "THE DOUND FROGRAM"
3 INRUT "Enter the OUT number
ulile Hﬁlt vises To =elect & re
s 7
Jister.s  oucreg
) T F IJ"". I__!" [!""" 1 it b i by _‘": EW e,
O ITNFLG EmTeEr The Uil numosr
/our unit uses to send 'ﬁfnrm
\tion to the regi ¥ :
s s LET te
=0is DIM Fi1d): D
143
(o FOR j3=1 TO 14: READ mijir): N
it

v/ DRTA 200, 15, 200, 15, 29010, 5
yeouy 10 1616, 8000, 2005 15
O RESTORE &60: FOR 3=0 TO 13:
READ r$: PRINT AT j,033: PRINT
1T Ja3ircifll: PRINT A1 . 7irs;
NEXT ]
0 DATA "A channel fine tune"
70 DATA "A channel coarse tune
W DATA "B channel Tine tune”
) DATA "H channel coarse tune
]
100 pATA "D channel fine tune”
10 DATA "C channel coarse tune
1
20 DATA "Noise control”
1530 DATA "Noise/tone selector®
140 DATA "8 volume”
133 DATA "B volume"
160G DARTA "L lume"

form fine tuns"
form coarse tune”
ct deﬂtnrm

AOH s
ace, 2y FLABH 13t

18C DATA ¢
1?0 DATA M
200 PRINT
Smo: i 1

210 IF INEEY$="&" AND place<l:
'HEN LET D;aCE“pl%Lﬂ+1: FRINT
AT place~1,33r(place);"” s
T temp=0

220 IF INEEY$="7" AND ﬁ3ac9“’ T
MEN LET place=place-1: FRINT

-
I place+l,Xiriplace+d);" g L

DI'UTDF[IE!DI'_'ILET!.H

[ -

£
B
L
L70 DATA "W
W
=
A
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ET temp=0

S30 IF INEEY$="35" AND temp>0 TH
EN  LET temp=temp-l

240 IF INEEY$="8" AND tempumipl
ace+l) THEN LET temp=temp+l

250 IF INEEY®="0" THEN OUT ocut
reg.place: OUT outval,temp: LET
ri{place+l)=temp

260 IF r(8)=255 THEN DIM r(14)

CLS : GO TO S0

79 60 TG 200

ig. 6.2. Sound unit demonstration program.

-asier 1o use any of these units. Have a look at it - most of it's
iwctually taken up with the text needed to make it easy to use! Enter it
roperiy and vou'll get a screen display like the one in Fig. 6.3. The
irst figure in each line is the regisier number; the next figure shows
he current value of what's in there (all yours will start at 0), and the
ext tells you what it's for.

& H Channel fine tune
& H channel Ccoarsze tunes
5 E Channiel finhe tune
5 E channel Coarse Lune
& - channel fine tune
2 — Channel Coa7ze tuUnme
& M1z Control
o Moi1ze~tone selectiar
& H wolLludme
E_‘I E‘. WO LUme
a8 o vwolblume
1 @ lawerform finhe tunmeE
= ¢ Haverform cCcoarsze tune
= B S lect wavwe Fornm

“ig 6.3. Screen display from sound unit demonstration.

“here are fourteen registers, and as far as you're concerned they
imply hold numbers that vou can enter usingthe cursor keys. Move
1ip ana down to find the one you want, move left to reduce the
wmber or right to increase it, and press () to enter the new number.
f vou have a jovstick, try adapting the program to work with it.

What I've called ‘channels” A, B, and C control the pitch of the
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;ound - 1.e. whether it’s high and thin or low and growly. You can
‘nange the pitch by altering registers 0 to 5, and the volume by
itering registers 8 10 - so when 1it’s 0 you won't hear anything!
Towever. if vou set one of these registers to 16 then it comes under
waveform® control. This will alter the ‘shape’ of the sound
producing, for instance, warbles and trills) and vou can program it
1sing registers 11-13. Odd numbers in register 13 will give a short
.ound followed either by silence or a sustained tone. Even numbers
nve a regular pattern of sound. Registers 11 and 12 control the
:ariation of the sound - if vou like, the size of the wave!

“es. I've left two out. Register 6 lets you play about with the noise
senerator. 1o get the most out of register 6 you also need to set
egister 7 fairly carefully, so make a note of the results you get with
iifferent settings. The only way to appreciate what these registers do
s toswitch the channels to noise(rather than tone, which makes nice
noises) and try entering different values into register 6. Have fun!

Viaking your choice

he Add-On looks unpromising - it's a bare circuit board with a
:mail speaker unit attached. But it rcally docs deliver the goods! As
vell as the sound generator it includes a joystick interface with a D-
vpe socket and two sockets for potentiometer joysticks. It arrives
:ompiete with a simple but quite effective demonstration and sound
giting program from Program Power. Sound from the built-in
;peaker is remarkably powerful. The volume control looks a bat odd,
yut gives an acceptable range of sound. The connections for the
potentiometer joysticks are somewhat fragile, but the D-socket sits
;oildlv on the board. Anextra lead can be plugged into the Spectrum
‘AR socket (allowing the unit to work as an extremely effective
JEEP amplifier) or into the socket at the top of the Add-On itself,
vnere it amplifies signals from the on-board chip.

“he duplicated manual supplied is a little unfriendly at times, but
he information it gives is reasonably clear, particularly when you
1€ 1t in conjunction with the software. An added bonus on the
’rogram Power tape is a potentiometer joystick demonstration
rather basic, but effective), and a machine code routine for reading
wo potentiometer joysticks and their fire buttons. This is the kind of
service one 1s aiwayvs hoping for in the computer business! The only
eal snag with this unit is the lack of a through bus.
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1dd-On
round:
‘rogramming:
‘ompatibulity:

Qo OO ~]

(despite the absence of a user port, the jovstick
ntertace makes up tor a lot!)
'alue for money: 9

The Bi-Pak ZonX arrives in a neat black case with an accessible
yut shightly stiff volume control. It was designed for the ZX%1. so
nake sure that you connect the extra PCB between this unit and the
15er port of your Spectrum, or it will steadfastly refuse to respond to
invthing you send to it! The price is a little high, so it's rather a
:hame that the manual is still living in the Dark Ages before
ipectrum. If you want any real idea how to use the ZonX, start off
wy turming to page 22, which introduces the novel idea of OUT
-:ommanas. (OK, 1 know the ZX81 didn’t have them but surely with
i potential market of about 2 million it's worth writing a separate
;pectrum manual?) There’s no supporting software, alas, so the
nanual 15 all vou've got - hence my annovance. It's a pity that a
s0o0d, functional unit should be let down inthis way. Without better
;oftware support this 1s not really good value for money.

3i-Pak ZonX

;ound: 7
Yrogramming: 4
“ompatibility: 7
/alue for money: 5

“he Fuller Box also has a music synthesiser as one of its many
puons, Again, the high guality of the hardware and the excellent
iesign are let down by poor documentation and software, but make
no mistake - this unit is good, and its facilities include a full-width
hrough bus, a self-switching cassette interface, and a joystick port,
is well as strong sound from the built-in speaker. Only the volume
-ontrol is a bit primitive  you have to fiddle around at one side with
1 smail screwdriver — and I found it a bit worrving to open up the
ase. wnich you must do to feed through the aerial lead from vour
"V to the back of the Spectrum. With the speech synthesiser
nciuded. the price of the Box comes up to £54.95, but William
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:tuart charge that for Chatterbox alone. It's a good buy - but you'll
ieed to read this chapter carefully and do a lot of experimenting if
vou want to make lull use of 1.

“uller Box
sound: 9
Programming: 4

‘ompatibility: 10
‘alue for money: 10

“he Petron Trichord is an attractive boxed unit with a goad, solid
rolume control and very pleasant sound. The demo tape includes a
rery competent performance of a Bach cantata! At £24.95 the
" richord lcaves several other units standing, and software support is
iamirable - Petron have made a real effort to give the user simple,
lexible music and sound effects programming. The tape starts with
i simpie machine code routine that gives access to 255 different pre-
yrogrammed sound effects, Nothing could be simpler, and the effect
:an pe called from a program at any time after the machine code has
yeen LOADED. If this doesn’t satisfv the avid sound effects creator,
here’s also a useful toolkit routine later on the tape that allows you
o make your own noises.

lowever. the unit really comes into its own for music
programming. The Trichord owner can program his composition
iirectly using simple software and a genuinely useful manual. The
iy better software [ have seen comes with the Signpoint unit
cviewed below, Tt isn’t perfect, perhaps because the idea 1s to use as
ittle memory as possible; personally, I'd have welcomed a slightly
nore elaborate display. However, it’s a giant step forward from the
-ompetition and 1s rated accordingly.

Petron Trichord

Sound: 9
rogramming: 9
“ompatibility: 8
'alue for money: 10

he Signpoint Sound Synthesiser is slightly more expensive than
‘he Petron. but offers very similar features - good sound, with a
iecent volume control. pleasant casing and, above all. user-friendly
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yrogrammang. Uf the two | slightly prefer the Signpoint, because of
1s clear music programming display, but on all-round use 1t still
0s¢s one or two points to the Trichord. The manual, though very
‘neaply produced, contains genuinely useful information, including
i table of musical notes and their freauencies together with the
ippropriate register settings on the unit. A good product and good
value.

.ignpoint Sound Synthesiser

Jound: 9
‘rogramming; 9
‘ompatibility: 8

"alue for money: 10

“he William Stuart Mk 3 Synthesiser costs £30, and it takes nerve
o charge that for a bare-board add-on when the same money will get
vou the clegantly-designed Fuller Box. However, this one also
nciudes an input; output board and a DIN-type connection for your
11-{1 or for the Chatterbox and Big Ears units. No software scems to
se supplied with the synthesiser, and the manual is horrifyingly
technical. The Comnoser program, which Willlam Stuart market
.eparately, 1s very rudimentary and rather easy to crash. More
nteresting s the ARP program. which converts your familar
spectrum keys into the kevboard of a lairly powerlul synthesiser,
hough this one 15 also rather easy to crash. Just persevere! The
nput/output board will really only be of interest to serious and
(nowledgeable users. so my ratings are based on the unit’s other
onnections, Incidentally, the connection to the computer is
extremely wobbly.

Nilliam Stuart Mk 3 Synthesiser

cound: none (uses external amplifier)
Jrogramming: & {but must be bought separately)
“ompatibility: &

‘alue for money; 8

“he Timedata ZXM is another attractively cased unit with a
sood, solid volume control. 1t may seem slightly pricey but it does
neiude a joystick port, so it's still pretty competitive. The sound is
yieasant, strong, and easily controllable. Software support is a bit
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thin, but the ‘Super Editor’ program has some genuinely useful
eatures. The screen display allows you to enter up to six different
s¢ts  of numbers into the regsters,and this s very handy.
Infortunately, there isn’t any room left to show what all the
egisters are for! Still, the manual gives quite a recasonable
explanation, and if all else fails there’s always this book! I like the
"X M, and for all-round use I'd rate it highly, but for serious music
'nthusiasts the Petron and the Signpoint are better buys.

limedata ZXM

sound: 9

Programming; 6 (could be better)

“ompatibility: 9 (joystick port and through bus)
Value for money: 9

Choosing a sound unit

“our final choice will depend very much on the work you want to

ao. If you’re interested in a complete interface and sound system,
nen the Fuller 1s a worthwhile choice provided you can handle the
orogramming, and the William Stuart opens up a good many
interesting options. If you're serious about music programming,
yoth the Signpoint and the Petron will give you an easy start. If you
vant general game sound eftects and a useful joystick port, try the
"XM. I hope these short reviews will help vou to make a sound
“hoice.



Chapter Seven
Light Pens and Digital
Tracers

wre vou a frustrated artist? Have you ever felt that you might have a

talent for drawing and design if only someone would give you a
-hance? Or. perhaps more likely, have you ever felt that you could
10 a better 10b on graphics than most of the games designers? If so,
hen the good news is that your computer can now be fitted with
;ome powertul graphics hardware that will make the task of any
mcrochip Michelangelo that much easier. And it can all be done
vithout breaking the bank.

The graphics file

“or the Sinclair Spectrum there are three different types of graphics
1ardware currently available:

® Light pens
® Digital tracers
® Graphics pads

\ light pen, at least in an ideal world, 1s a handy little gadget that
illows vou to ‘draw on the screen’ with a device very similar to a pen.
1s well as drawing pretty pictures you can also use them to ‘point
out’ items On a4 screen menu especially useful for business
ipplications or dotty adventure games (see Appendix 1!). The
tigital tracer 1s a delightful device that looks rather like the
pantographs’ | used to buy to help me copy drawings in a larger or
:maller size. And effectively it does just that, allowing you to copy
lat artwork of any size (within reason) directly onto the computer.
"ou can also create original artwork directly, or from your own
‘ough drawings. The graphics pad is rather like a combination light
sen ana digital tracer, but the pen, instead of operating on the
screen, 18 used on a sheet of glass or perspex mounted over a special
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:ensing surface. As the pen is pressed down, the tip is pushed back
nto the barrel and operates a microswitch. The pen ‘reads’ a
-rosswire grid rather like a super-fine version of the grid underneath
he Spectrum keyboard. The result is a screen image that 1s an
xtremely accurate copy of the movements you have made across
‘he pad.

'ntroducing the light pen

"o understand how a light pen works vou need to understand how a
TV picture is actually built up on screen. The “picture’ is actually no
mcn thing — it’s the trace left by a dot of light (or three dots in the
-ase of a colour TV) tracking backwards and forwards across the
:creen so [ast that it nanages a complete scan in one twentv-fifth ofa
seconda. That’s fast. but the Spectrum is faster - in that time it could
arry out up to 140000 operations! The light pen acts as a sort of
‘lectronic stopwatch - it can detect where it is on the screen by
-necking how long it takes the scanning dot to reach it! If its
"esponse is accurate (and that will depend on how good its software
s as much as anvthing else) the resultis a pair of x and v coordinates
hat you can use as you wish - to fix a point on screen in the memory,
to drawn an INK pixel there, or to check which display line the pen is
nointing at so that you can send your program to the chosen
;ubroutine. 1f all this sounds complicated, it is — but not for you, If
rou’re programming in BASIC for a light pen, you're usually
1ealing with a single number that can be treated just like any other
rariaple.
Towever. if a light pen is to do any of these jobs it must be

¢ accurate - strav light can affect the reading;
» supported with fast and well-written software;
® easy Lo use in your own BASIC programs.

"o make sure the pen is accurate, the software will normally include
i catibration routine. This checks that the reading going back to the
:omputer agrees with what vou can see. 1f 1t doesn’t, then the neat
black line vou are trying to draw could appear three inches up on the
eft-hand side. Calibration is important!
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Making the choice

The light pen marketed by Custom Cables International. s nos
inother version of the dk'tronics pen, as some reviews have
wuggested. It's a completely different design, with completely
adifferent software. At £15 it’s the cheapest of the three, but also the
nost hmited. However. it performs very creditably on every option
ifered. and these include all the geometric shapes supplied on the
ithers plus a nice extra - a polygon. You choose the number of sides
or vourself, and vou can change the number with a POKE
ommand to draw others in the course of the program. 1t will store
and display screens, but there is no menu option and no freehand
tion. However, it’s good value if you don’t want these.

i'he Trojan light pen is advertised (at the time of writing) with a
scture of someone drawing a highly-detailed sports car directly
nto a 1V screen. 1 note that it 18 an artist’s impression, probably
hecause anyone who could do it would have to have a hand of iron
ind the patience of a saint. The main problem here 1s the software.
The calibration routine 1s inaccurate, and a bug in the menu
iemonstration makes it read the pen position far too quickly. Asa
esuit, the program told me that my Spectrum does not use the Z80OA
'nip, which I'm sure would be news at Sinclair Rescarch! The
reehand drawing routinc works so slowly that it is effectively
iseless. It is just about possible to draw circles, lines and other pre-
irogrammed figures, but the pen is too inaccurate to make this easy.
“ou’re better off with a joystick and some good graphics software.
"he cost 1s £17.25.

"he dk’tronics MK. 4 light pen 1s a very different story - but the
wmoer 1s important. The Mk. 3 version is little better than the
Troian pen but the Mk. 4 does, in fact, allow reasonable freehand
irawing. The only problem is keeping vour hand steady on an
ilmost vertical surface. (Maybe you should set your TV screen into
he top of the table!) I like this pen a lot - enough to include it in the
:pectrum Adventure, in fact. Besides creating lines. rectangles,
;ircies and arcs, you can store up to five sereens and bring them up in
-otation at speeds varying from remarkably fast (pseudo-animation,
vet!) to remarkably slow. The [rechand drawing routine takes a little
retting used to, but i1s well worth the effort. It’s excelient value at
219.95, and the rest of this section deals with programming it.
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Using the light pen

Jsing the light pen in your own programs is a lot easier than you
night think. The manual includes detailed instructions for saving
he necessary code, but 1 saved mine to Microdrive straight away,
The light pen picks out items on a screen menu by identifying the
;creen row (from O to 21) that the penis pointing at. If there are only
yne or two options this 1s easy enough - vou can, for instance, putin
‘ines such as

100 PRINT AT 8.0:*1 Look for an exit”
10 PRINT AT 10.0;“2 Enter any other command”

Ising the short three-line subroutine suggested by dk’tronics (which
put at line 9000 in the game) you can then use the variable Lno as
ollows:

20 GOSUB 9000: REM Lightpen subroutine
30 IF Lno=8 THEN GO TO 5000: REM Exit display
40 GO TO 2000: REM Command routine

7ou don’t need to specify the variable value in line 140: if Lno isn’t §
hen vou obviously don’t want to look for an exit! All the same, if
his makes the routine rather too liable todrop you into option 2 you
might prefer something like

40 IF Lno—=10 THEN GO TO 2000
‘50 IF Lno=0 THEN GO TO 120

*ve included this routine because it shows how afew lines of code
:an speed up your program immeasurably - especially if you'renot a
vpist. it's a technigue that’s particularly useful when combined with
he fast filing capabilities of the Microdrive. For instance, the menu
:ouid easily be used to call up a file from Microdrive, alter
;omething in the file, and then store the updated version - all in a
oupie of minutes, even for a fairly long file!

A trace of artistry

The light pen 1s a useful graphics tool and a very useful menu
.election device, but one thing it can’t do is to copy images directly
from flat artwork. If vou want to create detailed graphic images
1sing the full resolution of the Spectrum, vou'll need something else,
ana the cheapest available alternative i1s the RD Digital Tracer.
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‘igure 7.1. is an example of what it can do, and the way it’s arranged
or use is shown in Fig. 7.2. The principle behind it is comparatively
simple: there arc only two moving parts, and both contain a

H high pass on Chardbdis

fg. 7.1. Artwork produced in a few minutes with the RD Digital Tracer.

ig. 7.2. The RD Digital Tracer in use.
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potentiometer (which, you will remember, is also used in some
oysticks). If you've bought the tracer and you want to see the effect
1 the two potentiometers for vourself, then try the following
srogram with the tracer connected:

0 QUT 31,1: PRINT AT 12,0; IN 31;* ™
20 OUT 31.0: PRINT AT 14,0; IN 31" "
0 GO TO 10

‘ou’ll get a printout of the readings they are producing on screen.
The software converts these readings into x and v coordinates.

“he software is supplied on a cassette tape — one side has the 48K
rersion of the programs and the other has a 16K version with a few
iiterations to make allowances for the smaller RAM. Each side
ncludes four routines - a basic ‘draw’ program, a ‘scaling’ program,
i ‘retrace’ program that lets vou copy a shape onto other parts of the
:creen, and a routine for creating user-defined graphics. A fifth
yrogram combines all the other four. The tracer 1s simple to set up,
ind simple to use. My sample was let down a little by its software,
yut RD tell me that a new cassette 1s on the way, and they are
vorking on an improved versicn of the tracer itself.

Jesides allowing vou to trace outlines, the software includes some
1mpie routines for filling, colouring, and deleting, though the fill
‘outine 1n particular was rather difficult to use on my sample. In
airness. this was probably because it makes a brave attempt to
prevent ‘leakage’ through gaps left accidentally in outlines - after all,
here’s nothing more frustrating than watching ink spilling out into
in area you meant to be paper colour, and wiping out any line detail
‘ou might have left there into the bargain.

"racing outlines accurately takes a little getting used to - if you
nove too tast the outline on screen tends to ‘cut corners’ because the
.oftware can’t absorb all the coordinates you're plotting quickly
-nough. The other problem isshaky hands! The tracer is remarkably
sensitive, and even small movements tend to be magnified on screen!
"he answer is to use the scaling program supplied by RD and copy a
airlv large image - ideally a good bit larger than A4. The reduced
‘mage that appears on screen should be a fairly good likeness if
rou re reasonably careful - and if vou're not, the program allows
vou to erase small areas quite casily.

"he tracer arrives complete with a template for setting it up and a
eierence sheet giving vou very useful information like screen
“oordinates and memorv areas for every part of the displav. If vou're
issembling the Spectrum Adventure you might like to include some
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rraphics in the top third of the screen; as written, the program leaves
:pace Tor them. When vou've drawn them you can transfer the
iisplay to Microdrive by BREAKIing into the program and entering
‘he following command (without a line number):

JAVE “title” CODE 16384, 2048: SAVE “titlea™ CODE
’2528,256

“he first half of this line records the individual pixels that make up
he outlines and ink fills on vour display: the second half records the
ittributes, the computer’s record of the colour combinations ineach
‘haracter sauare. Notice that the whole thing only takes up just over
K. so you could easily get about thirty of these onto a Microdrive
-artridge. You could even box clever by having the same basic
nsplay used with different sets of attributes (for instance, black
:quares repiacing a white opening in a black wall). To make it easy
or the program to access these files, you can replace “title” with the
clevant location number, but don’t forget to add the “a” to the end
it the second file name: the Microdrive won’t accept two files with
he same name.

Jnce vou've started 1o explore the tracer software you'll soon
egin to see other possible applications. For instance, suppose you
-eplaced the PLOT commands with a series of adventure game
ubroutines called by different values of x and v? That way you
-ould lava map an ordinary Ordnance Survey map, say - underthe
racer, and do a complete orienteering exercise! I can see it now.
You are on the edge of a high cliff. The mist is coming down, What
10 vou do?" Quite seriously, this could be a valuable educational
xercise and vou could line up the tracer on the map very
iccuratelv by using a modified version of the scaling routine, which
ets vou plot precise values for the corners of a document into the
‘omputer's memory.

\s vou will have gathered, I find the RD Digital Tracer extremely
1ard to resist. If vou're in the least bit serious about graphics it will
¢ an invaluable addition to vour armoury. The promised
mprovements should make it an even better deal - but a tool like
this for around £55.50 (or £75.50 for the ‘professional’ version,
vhich can cope with larger artwork) 1s a bargain by any standards.

GGrafpad - the computerised sketchpad

I.ast. but by no means least, is the British Micro Grafpad (Fig. 7.3).1
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+g. 7.3. The British Micro Grafpad.

1ave placed 1t late in the chapter because of its asking price,
currently £143.75. Why, you might ask, should you pay the price of
vour computer for a peripheral? The answer’s very simple — because
suving Grafpad is like buying a completely new computer. The unit
irrives compiete with a full manual, all necessary software, the
rrafpad, the operating pen, and all necessary connections for your
;pectrum. When I tried it out at British Micro in Watford it was
connected to a Cub Monitor {see Chapter 10) and the effect was
taggering. The accuracy and detail that are possible with this
:vstem make using it a pure joy (see Fig. 7.4). My main problems
vere geiting to grips with the new keyboard (the kit includes a
cevboard overlay to help you work out the dozens of new functions
made possible by the software) and some initial uncertainty with the
pen 1tself.
The pen contains a microswitch so that it will only operate when
sou press gently down on it. What happens next depends on which
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tg. 7.4. High-resolution artwork produced on the Grafpad.

)1 several possible modes yvou are in. You can use the pen to define
yoints for geometrical shapes — in this case moving it around the
sralpad will produce a shape that varies according to the pen
position. When you get one you like, a kevpress will fix it on the
creen display and in memory. Or vou can use it freehand — a fast,
lowing stroke is best in this case, as the pen is slightly sensitive to
ittery hands. Switch to another mode and the pen becomes a
raintbrush, accurately filling in selected areas with your chosen ink
olour. In vet another mode it’s an eraser - and because it’s a pen it's
*asy 10 be accurate with it,

sritish Micro software support for the Grafpad is excellent.
slready available is a computer-aided design program that allows
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sou to create and store a battery of user-defined shapes, take them
rom memorv, and place them anywhere on the screen. The program
costs about £20 and, if yvou want it, it’s worth it. The possible
applications are almost limitless - anything from designing
:lectronic circuitry to drawing up detailed architectural sketches. |
alsosaw a fascinating perspective program under development - just
the thing for people like me, who never seem to get perspective right
vithout outside assistance,
"0 go into greater detail about the Grafpad would only confuse
he issue - 1t takes time and practice to familiarise yourself with its
many lacilities, and the best way to see what it can do 1s to watch it
seing demonstrated by someone who has already mastered 1t
‘ortunately it has been making many exhibition appearances
ecently, and 1 have no doubt it will make many more. Go and see it
or yourself.
he Grafpad is not a toy. It’s a very clever and carefully-designed

oncoction of hardware and software that will be a boon to
sroiessional designers and technical artists, and pure joy to the
alented amateur. If vour talents don’t really lie in this direction,
‘orget 1it— you could fimish up frustrated and disillusioned. However,
I vou've been looking for a really effective way to create first-rate
srap hic designs onthe Spectrum, and you have the necessary ability,
this 1s the tool vou have been waiting for.

Getting it off the screen ..

Of course. even the best graphic designs are not a lot of usein the real
vorid unless vou can get them off the monitor screen and onto
yaper. Fortunately that's a lot less difficult than it sounds — in fact
here are several computer printers now on the market that will give
sou 1ull-colour printouts. 1t's time to look at just what is available on
he computer printer scene.



Chapter Eight

~rinters and Printer
interfaces

by Phil Gardner

Getting it on paper .

¥ay back in the dear dead days when men were men and ZX&1s
vere computers | can remember copying down screen LISTings of
ny painfully-entered programs by hand as I tried to work out why
.ubroutine 3000 was constantly giving me an error message
vnenever | jumped to it from 290 ... Ycs, I could have scrolled
rvackwards and forwards all the time, but the kevs were beginning to
get tired and so was I. The fact is that there’s no substitute {or ‘hard
'opy’  a listing on paper which you can check, recheck, and write
ude messages on. And while pen and paper may have been OK for
¥illiam Shakespeare, BASIC spelling and grammar are a lot less
lexible than English, and computers don’t take kindly to mistakes.
I'his is probably how many people start thinking about printers, and
mee you've actually started to use one for your program listings
vou'll never want to use anything else. And listings are only the
yeginning. Plenty of programs produce displays and information
hat are lost as soon as they reach the next CL.S command  unless,
O course, vour printer has made a hard copy for you first,
Viavbe you're a games player - and maybe you don’t think a
printer would be much use to you. But imagine playing a game like
“he Hobhit and being able to keep a printed record of what you'd
1one and the appalling things that had happened to vou as a result.
it least. next time you would have a way of knowing what not to do.
¥ith a good printer you could even run off a copy of the better
.creen displays - or your own masterpiece. hot off your RD Digital
racer or vour light pen (see Chapter 7)!
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Making the choice

“here are so many printers on the market at the moment that you
nayv weill find it rather hard to sort out what yvou want and what the
sest one is for vour particular needs. The good news is that the prices

wnich used to be geared to business users - have fallen rapidly in
the last vear or two and new models, with more and better facilities,
ire appearing ail the time. This is wonderful, but it makes the choice
ven more difficult! Still, if you just want it for program listings, the
ook of what it produces really isn’t important (as long as you can
-eada it!) and vour best bet might well be Sinclair’s much-abused but
acrtectly serviceable ZX Printer if vou can get it (production has
iow ceased, though paper will still be produced). Otherwise, your
sest bet is the Dean Alphacom. It costs £59.95, produces a nice blue
orintout, and uses rather cheaper paper. Neither of these printers
1eeas a special interface. On the other hand, if vou want something a
»it more impressive then vou’ll almost certainly need to think in
erms of a full-width printer - something that can manage to print 80
etterstoaline rather than the 32-letter maximum for the ZX and the
Jean.

Full-width printers

“here are four main tvpes:

Daisvwheel printers
@ Dot-matrix printers
® Ink-jet printers
® Graphic plotters

Daisvwheel printers take their rather poetic name from the print
1ement, a circle of moulded letters mounted on radiating spokes
ike the petals of a daisy, The wheel turns at high speed to place the
equired letter at the top, over the paper, and a hammer strikes it
igainst the ribbon to print the character. Daisywheels produce
seautiful printouts which can match the best electronic typewriters,
yutl they tend to be slow (12-20 characters per second) and noisy.
Some can underline, or produce bold type, but unless you actually
‘hange the daisywheel (which is possible, of course) you can’t have
different typefaces on the same page.

Jot-mairix printers have a very different sort of print head - justa
‘ow 01 seven, nine, or sometimes even more tiny wires. As the head
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/9. 8.7. How a letter isformed on a dot-matrix printer.

moves along the paper, one dot-width at a time, some of these wires
are pressed against the ribbon (see Fig. 8.1) and a letter is formed out
> the dot pattern they make, inrather the same way a letter-shape is
Huilt up on vour TV screen. ‘Thermal’ printers work by heating the
vires to create dots on heat-sensitive paper. Dot-matrix printers of
inv kind are cheaper, faster (typically 80 cps) and more versatile
han daisywheels. As well as ordinary text they can produce
unaerlining, bold type, and even italic, enlarged, and condensed
‘aces, not to mention superscripts, subscripts, and even, in some
:ases, vour very own character sets (fancy brushing up on your
lebrew?). In graphics mode, they can also copy a screen display,
vhich is how we got started on this topic in the first place. Some
daisywheels can, too, but not well!
'he only problem with dot-matrix printers 1s those Reader’s
digest personalised letter dots, which are a dead giveaway that
ou've been using a word processor to type your party invitations,
'our job application, vour homework, or whatever, Some peoplestill
rown on this (they seem to frown on anything that helps to make life
i bit simpler), though admittedly the cheaper printers give them
cason to by truncating the descenders (the ‘tails’) on letters like v
and p. This is especially likely if the printer only uses a small matrix
ike 5 X 7. Still, even a 9 X 9 matrix gives much better results, and
some ot the latest machines use matrices up to 12 X I8. and a
‘haracter set that’s almost up to daisywheel standards. Some will
even fet yvou print in colour, using a special multi-coloured ribbon
guess how much that'il set you back!) but it’s a clumsy process - and
here’s a better way.
nk-iet printers work, as the name suggests, by squirting little dots
ol powdered ink [rom four tiny jets, building up a full-colour tmage
rom the four primary printing colours - black, cvan(blue), magenta
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ina vellow. The results are very attractive, though on most types of
paper the ink spreads a little, so the image tends to look a bit fuzzy.
I'he price, however, 18 not so nice — around £500 plus VAT, Maybe
he ZX 1sn't so bad after all ...

‘nk-jet printers are really a spinoff from dot matrix printers— they
1se the same dots of ink but apply it in adifferent way. The graphics
»iorter actually draws out each letter and graphic by ‘writing’ it with
i pen, which is lifted up and then put down again for the next letter.
And colour? It’s simple - you just use four pens! Plotters are at their
oest with graphs and charts; if you're planning to copy the ceiling of
‘he Sistine Chapel, they’re not really going to be up to the job, and
ext looks a bit spidery. Good ones are expensive (both the hardware
ind the software are fairly complex) and most of them are painfully
low.

;omething else that varies a lot from printer to printer is the
necnanism used to feed through the paper. There are three basic
ypes, and some printers cater for all three! Tractor feed uses pins
that engage in holes punched aleng the edge of a continuous
serforated strip of paper and ‘pull’ it into the printer. Friction feed 1s
vhat’s used 1n most common or garden typewriters — the paper is
sripped between rubber rollers. Roll feed allows you to place a full
roil of paper inside the printer itself; most friction feed printers can
1andle this as an option.

;o which one do vou choose? With printers, as with everything
c1se, there are arguments for and against every choice, soto armyou
against persistent smooth-talking salesmen we've listed them in
Table 8.1. These are the things you need to know to make your
choice: the rest 1s up to you.

able 8.1. The pros and cons of printers.

“ype Pros Cons

IItra-cheap  Very cheap. lilegible, slow, few facilities.

Jot-matrix Affordable, fast. good Not letter gquality. Can be
[acilities. noisy.

Daisywheel Letter quality. Noiwsy {often very!). Usually
:xpensive. Slow and
nilexible.

Ink-iet Good colour. Very expensive.

Plotters Quiet. Line graphics. Fairly expensive. Poor text

juaiity.
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Spectrum calling printer, are you receiving me?

Jnfortunately. the only printers that plug straight into the Spectrum

ire the ZX and the more expensive but extremely good Dean
\Iphacom. For anything else vou need aninterface. Remember that
¥1th a morc ¢laborate printer you've effectively bought a computer
hat just happens to be a printer as well - it has its own ideas of what
wmoper codes from the Spectrum mean, and yvou need a translator in
he middle to avoid confusion. As we saw in Chapter |, the interface
s the combination of hardware and software that does the job.
"here are onlv two fundamentally different types of interface:

a) serial, which sends data one bit at a time down onc wire:
b) paraillel. which sends it one byte at a tume, with the eight bits
roing simuitancously (in parallel) down eight wires.

Jnly two of the various standard interfaces are worth considering
or use with the Spectrum. The RS$232 (or RS232C) 15 the
:ommonest serial interface, while the Centronics {(named after the
srinter manufacturer who developed it) is the commonest parallel
nterface. Most printers can be fitted with either type, though you
Iten have to pay more (heaven alone knows why) for an R§232.

Vlaking the choice

n practice it doesn’t make much difference which intertace vou
‘noose. though an RS232 might allow vou to link up a modem as
veil (see Chapter 9). Only the computer and the printer can tell the
ifference. If you have Interface 1, with its built-in RS232
ipparently disguised as a joystick socket, vou might be tempted to
1se that. But be warned  Sinclair BASIC can only handle this
:ocket rather clumsily, and you can’t just use LPRINT. Besides, vou
nignt want to connect it to something else.
“he alternative, whether or not vou have Interface I, 1s an add-on
nterface from another supplier (see Table 8.2). Most of these are
Centronics. though a couple offer both Centronics and RS232 ina
aneie unit. This could be handy if you didn’t want to be tied to one
r the other  or if vou wanted to run two printers! All these
nterfaces arrive with soltware ¢ither on board or on cassette so that
sou can set them up to translate LPRINT, LLIST and COPY into
.anguage that any printer of reasonable intelligence will understand
ind act upon. The code for ‘pound’ (£) from the Spectrum, for
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“able 8.2, Printer interfaces.

vianufacturer Type  Software Price Documentation  Remarks
and name
‘uroelectronics Cen + ROM £14.95 Brief, fairly clear, Compact, well-made,
X Lprint IIIl RS5232 (+42.95  assumes some easy to use.
-anled knowledge of

omirol codes, ele.

filderbay Cen Cassette £45.00  Good, clear. Good customising
‘acilities. Diificult to fit
ina remove without
ising undue force which
ouid damage the PCB.
v ‘professional” version
il ¥99 includes a printer

willer.
Lempston Cen ROM £45 00 Very poor. | Good facilities let down
Centromics found it towally  on oursample by a cable
Interface E confusing. fault also reported by

ome nther users. We
vere nol ahle to lransmit
he '‘ESCAPE’ code
ssental to swilch dot-
Natrx printers to italic
ind ather useful modes.

viorex Cen ~  Cassette  £49.00 Very detailed. Easy 1o fit and casv to
$ 5232 (+£12.65 Useful us¢  the software keeps
15232 things simple tor youand
:anle) once you have saved it to

ape/ Microdrive and
ncorporated it in your
Tasword program you
-an almost forget about
it!

nstance. produces an open-quote on my printer, and there’s no easy
vay of printing a pound sign. But with the Hilderbay interface, and
most others with cassette-based software, vou can redefine the
cnaracters so that, for instance, ‘£’ really does print a pound sign.

f vou want to use a full-size printer you will almost certainly be
1sIng a word processing program - and by far the best for the
Spectrum 1s Tasword Two, which we used to write this book.
Almost all the available interfaces come with instructions on how to
1se them with Tasword. If vours doesn't, be suspicious. It's
important.

You will also want to copy the screen display. If vou're just
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yrinting up text, this is easy, but a high-resolution copy of vour
avourite screen graphic needs a machine-code routine if you don’t
pian to spend all night waiting for 1t, and it must be designed to work
vith vour printer. Make sure vour interface provides this facility,
sreterably in ROM but at least on cassette, and that it'll work with
rour chosen printer.

he final ingredient is a cable, which ought to be supplied with the
‘nterface. Most actually come as an integral part of it. The Euro
‘lectronics Lprint 11l has detachable cables. Centronics or RS232 as
equired. The Morex 1s the same. The plug on the cable should fit
any standard Centronics or R8232 socket (see Figs. 8.2and 8.3) on
vour printer - but do check before you buy.

We can fix you up, guv ...

have heard stories about people trying to link their computer to an
id teleprinter - they're obsolete, so they're cheap to get hold of. But
iniess vou're a demon with a soldering iron you’d be well advised to
orget this idea. Even if it worked, the resulting system would be
bulky, noisy, slow, and thoroughly unsatisfactory. A more sensible
dea might be to adapt an electronic typewriter, especially if you
iave one alreadv. Check with your dealer that the necessary
modaification 1s possible, and check the price, too, because you could
¢ 1n for a shock. The cost of printers has come down so much that it

Fig. 8.2, A Centronics interface.
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rmounting-lug

25 pins

plastic
case

metal

9. 8.3 A standard RS232 interface connector. This end connects to the
Jrinter.

night hardly be worth it, and you can always kecp the typewriter as
i back-up! Until quite recently Hilderbay sold a ready-modified
ersion of the Olivetti Praxis. but this is being discontinued. All the
:ame, they may well be able to advise vou.

some of the more recent electronic daisywheel typewriters are
iesigned to act as printers: you simply buy the necessary interface as
in extra and plug it in. If you basically want a good typewriter,
vnich from time to time vou could use as a printer, this might just be
1 worthwhile option - though not a cheap one. You can buy the
silver-Reed EX43 or EX44 for just under £300, but 1t will cost you at
cast £100 more tor a parallel interface and £45 for the Spectrum
nierface! And after all that vou'll be left with a slow (5-6 cps)
midirectional printer with no bufier, no bold, and no underline. The
Brother CES1 (£300) and CE60 (£430) arc faster and have more
acilities, but the interface here - admittedly a dual parallel/serial
yne - ¢osts astaggering £200. For the total money you'll be spending
'ou could buy a very good daisywheel printer - and if vou really
vant a typewriter then a simple ten-line BASIC program will make
1 behave like one by printing out everything you type on the
spectrum kevboard.

The choice is yours
“ou’ve decided what sort of printer you want. You know how to

onnect it to vour Spectrum. You know how to get it working. But
vaich one do vou choose? 1o help you, here’s a point-by-point guide
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o tryving and buying your printer — and we’ll round off with a quick
ook at some of the models currently on sale. Again, this doesn’t
oretend to be complete (there are just too many printets!) so check
prices and other details in an up-to-date magazine before you decide
0 buy.

@ [ryv before you buy. Don’t just rely on the ads and the brochures -

ead a magazine review first, then go to a dealer and (ideally) see the
yrinter being driven from a Spectrum. At least use the ‘self-test’
acility, See if vou agree or disagree with the magazine review, and
‘neck out any problems or disadvantages it mentions.

® loes it have the facilities you want? If 1’s daisywheel, do vou like
'he available faces? If it's dot-matrix. can you get all the different
yvpefaces you want? Can you load different character sets into it?
Joes it have a graphics (or bit-image) mode to let you copy pictures
‘rom screen?

Speed and noise. Remember that quoted speeds (such as 140 cps)
ire maximum speeds - they don’t allow for things like carriage
eturn, or the time taken for a line-feed (i.e. moving the paper up by
one line). And remember that if the printer offers *near letter quality’
it's going to be a lot slower in that mode. See how long it takes to
rint a full page of text — and listen to the noise. You're the one who
1as to live with it!

@ Back-up and service. If the printer is made by a large and
reputable manufacturer, this shouldn’t be a problem. But if it’s
naae, or imported, by a small or obscure company, make quite sure
hat the service arrangements are up to scratch. This s another good
-eason to buy from local dealers rather than mail order.

® Ribbons and paper. How easily can you get new ribbons? And
how much will they cost? Some printers use typewriter ribbons
(cheap!). Others are very pricey - if they're carbon ribbons, ask if
‘ou can use them more than once. Paper is readily available. The
:ommonest sort for most full-width printers withtractor feed 1s 87 <
11” continuous (fanfold) paper. You can tear off individual sheets
ilong the perforations, and also the strips at the sides that carry the
;procket holes for the tractor feed mechanism. A box of 2000 sheets
;nould cost about £10-£14. Don’t buy the stuff with green lines on it
unless vou find 1t irresistible {(does anyone?). If the printer you're
‘ooking at will only take special paper, consider its cost, availability,
and appearance.
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Ivpe style. Does it look good? Do vou like it? Do yvou like the
sther options (if any)? If it’s dot-matrix, just how dotty s it? Are the
‘haracters well-designed, with proper descenders?

© Price. You know roughly how much you can afford. Is the printer
rou’re considering really good value for money compared with other
nodels in the same price range? Check out the magazine reviews.
‘an vou get it more cheaply somewhere else, by mail order, for
‘nstance? You may be able to beat down the dealer’s price!

Make vourself a checklist based on these points, and any others
hat mav be important to you (strength, size, whether it’ll match the

1€W curtains ...).

“able 8.3. A selection of printers.

~lame Matrix Feed Chars Speed Extrafor Price
rer line in cps  RS232?
Y Dot-matrix printers
‘pson RX-80 FT 9X9 T/F/R 80 100 No £280
tpson FX-80 9x9 T/F/R 80/137 160 Yes £380
viannesmann 9 X8 T/F 80,142 80 Yes £225
Tally MTS80
vlicroline 80 = T i T/F/R 80/132 30 Yes £220
Aicroline 82A 9 X7 T/F/R 80/132 120 Yes £315
*anther DX109 X9 T/F 80/ 158 80 Yes £330
Seikosha GPS0S 5 X8 F/R 46 40 £140
seikosha GP5S00S 5X7 T 80 50 £230
shinwa CTICP80 9 X 13 T/F 80/ 142 80 Yes £240
star Delta-10 9X9% T/F 80/136 160 Yes £360
star Gemini-10X 92X 9 T/F/R 80/132 120 Yes £230
Taxan/Kaga KP810 9 X< 1l  T/F/R 80/132 140 Yes £345
Valters WM-80 77X 8 THF 80/ 142 80 Yes £240
(2} Daisywheel printers
Brother HR-15 I''F 165 13 No £395
Juki 6100 F(T) 165 18 Yes £375
Silver Reed EXP500 F 14 Yes £299
“mith-Corona TP1 F(T) 126 12 No £245
(3) Otrthers
integrex ink-jet FIR 1280 37 Yes ENTH
i0ts/ line
v CP 40 Plotter R 40/80 12 - £120
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Table 8.3 shows a selection of dot-matrix. daisywheel and other
printers. Virtually all dot-matrix printers take paper 8.5 inches wide,
vith @ maximum width up to 10 inches. The daisywheel printers
;hown can all take paper up to 13 inches wide. The letters T, F and R
stand for traction. friction, and roll. The number of characters per
ine are quoted for normal and condensed modes, and speeds are
hose quoted by the manufacturer.

"he Epson RX-80 FT offers underline, bold, block graphics,
ngh-res graphics, and is bi-directional logic seeking, 1t's well worth
-onsidering - E pson have anexcellent reputation. The Epson FX-80
ilso offers proportional spacing, plus extra speed and graphics
nodes. and an optional tractor feed that increases the range of paper
vidths the printer can handle. It also features very finely
srogrammable line spacing. The RX-80 FT, apart from its slower
peed, 1s virtually the same machine - and therefore excellent value.

he Mannesmann Tally offers compressed, double-width.
-mphasised and underline facilities as well as high-res graphics and
an-directional logic seeking. It's beautifully cased. and good value,
sut offers no italics. However, there i1s an optional sound reduction
<it and buffer. The Microline 80 is cheap but has very few facilities
or the price; the Microline 82 A is faster and has underline, block
sraphics, and bi-directional logic seeking. The Panther DX 109 has a
viewdata character set with underline. bold, high-res graphics, and
si-directional logic seeking, but there 1s no italic and no alternative
haracter sets, It's difficult to recommend unless you want this
particular character set.

seitkosha now offer two machines with special Spectrum
nterfaces already fitted. The Seikosha GP50S will only handle
»aper 5 inches wide, but gives you a choice of seven ribbon colours
ina produces better print quality than most of this manufacturer’s
-ange. ['he Seikosha GP500S only offers bold and high-res graphics
ptions: print appearance is poor, and its lack of facilities makes it
-ather poor value. It’s also extremely noisy. It has a self-inking
1bbon and replaceable ink reservoir, butis really little improvement
m the earlier GP100A machine.

“he Shinwa CTI CP80 has underline, bold, block graphics, high-
‘es graphics and bi-directional logic seeking: good facilities at a
zood price. The Star Delta-10 has downloadable character sets,
inderhine. bold, proportional spacing. block graphics, high-res
rraphics and bi-directional logic seeking - good facilities at a good
price. ‘ihe Gemini-10X has underline, bold, block and high-res
graphics, and bi-directional logic-seeking — it’s fast, with good
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acilities, and good value for money, besides being cheap to run: it
1ses ordinary typewriter ribbons! The Taxan/Kaga KP810 has
inderline. bold, near letter quality, proportional spacing, block and
high-res graphics, downloadable character sets and bi-directional
logic seeking. It's asuperb machine at a very good price. The Walters
¥ M 80 has underline, bold, 7 international character sets, block and
igh-res graphics, and bi-directional logic seeking - good value,
hough it is not especially fast, and has no italics.
among the daisywheels, the Brother HR-15 and the Juki 6100
yoth offer underline, bold, proportional spacing and bi-directional
logic seeking. The Brother is a slightly slower machine. The Silver
Reed EXPS500 offers underline, bold, block graphics, and bi-
directional in-line mode - a solid machine, and good value. The
;mith-Corona TP1 has only underline and bold as options, but is
:t1ll excellent value, although it is rather noisy and has fewer
:naracters on its daisywheel than some.
"he Integrex Colorjet is far from cheap, but probably the best ink-
jet printer for home computers. It 1s available at a lower price, but
vithout the screen dump software, under the Tandy label. The MCP
i} plotter offers highly flexible reproduction of graphics and screen
displays, but the paper is only 4.5 inches wide.



Chapter Nine
#iodems and Networking

"his chapter is dedicated to putting your computer in touch with
sther computers - either in the same room (using the networking
acilitv of Interface 1), or elsewhere in the country (using the
elephone).

‘lave vou heard the (true) story about the little old lady in
Scotland whose phone kept ringing at one o'clock in the moerning?
¥hen she answered it, all she could hear was a series of whistles and
yeeps. She used to hang up, because she thought it was an obscene
ailer. In fact it was a computer trying to reach another computer
ind getting a wrong number.,

f vou thought that sort of thing could only happen to hig
nainirame computers, then you’re in for a surprise. It is perfectly
sossible to do exactly the same thing with your Spectrum (though
sou’re not quite so likely to get a wrong number). You can‘talk’ not
miy to other Spectrum owners, but to home computer owners
hroughout the UK, to mamframe computers with massive
aatabases all round the country, and even (theoretically, at least) to
amilar databasc computers overseas.

Why your computer should be on the phone

st first sight none of this looks terribly interesting to someone who's

‘ust bought a computer. What, after all. is the point of talking to
ther computers when vou've only just figured out how to program
he thing?

Jne of the first really attractive answers to that question came
rom an organisation called Micronet 800, and in their case the
nagic words were ‘free programs’. The result was a genuine interest
ina a fast-growing subscription list that soon made other
ommerciai enterprises realise the value of this kind of system.
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vicronet 800 doesn’t just offer free programs, of course - it also
ifers up-to-date information on the entire microcomputer scene
some of which found its way into the final draft of this book!)and a
mailbox’ facility that allows vou to leave messages for fellow-users
r collect messages from them. The total runs to some 40000 pages.

iowever, Micronet B0OO is really a sort of subscription-only
:ection of Prestel. British Telecom’s own telephone data service: the
argon word for this kind of service, incidentally, 1s viewdatq.
Neither service 1s free — apart from the usual charge for using the
elephone {(normally billed as a local call unless you live somewhere
way out in the wilds) there 1s a £4.30 monthly subscription for
Micronet and another £1.69 a month for use of Prestel. Frankly
sou’ll need both if you decide to join, because much of the really
interesting information the system has to offer is on the truly
nassive Prestel database.

Jnce vou've got through to Prestel (of which more in a moment),
rou are presented with a series of menu pages rather like the menu
sages used for complex programs. Each choice you make (using the
rdinary number keys on the computer, witha * to indicate the start
ot the number and an ENTER command to finish it) brings up a
nore specialised menu, until you reach the specific area of
‘niormation vou were looking for. There’s a great deal of help
ivallable from the system itself if you miskey a number or get lost,
ind in any case vou'll have a special Prestel directory to help you
nd vour way around.

v very large number of Prestel pages can be accessed for nothing
(apart, of course, from the charges mentioned ahove). However,
iutte a few of the more specialist pages are run either by closed user
;roups (Who charge, like Micronet, their own membership fees) or
»v commercial companies, who may expect you to pay up to 50p a
rage to see their work. You'll get plenty of warning if a page is
‘nargeable, and if you decide to go ahead the charge will simply
appear on your next telephone bill. However, if you really want to
YOUr your money away you c¢an aiso, quite often, order goods or
.ervices on Prestel: vou can even run a bank account on Prestel if
vou want to. Normally the supplier or bank will provide a sort of
newdata form which vou can fill in from your own computer with
he details of what you want. If you find yourself involved with
svstems ol this kind, however, be careful. 1t's all too easy to runup
in enormous bill without realising what you're spending!
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The least we can do is talk to each other ...

If Prestel and Micronet hold no lure for you, then it’s worth
-onsidering another service that only the phone can give you — data
ranster between vour computer and someone else’s. Until quite
ecently this was very difficult on the Spectrum, but in the early
nonths of 1984 the market was suddenly flooded with new devices
and software to make this possible. AsI said in the Introduction, this
book was actually edited by phone - 1 sent completed chapters, in
he form of machine code files, down the line to Phil Gardner in
eeds, and he was able to copy them directly onto Microdrive. In
act. very little of this book existed as hard copy (i.e. as text printed
m paper} until it was almost ready to be sent to the publishers.
Of course, there are a good many other things you can do with this
kind of communication. You can send BASIC programs, prepared
nessages, machine code routines, screen strings, anything the
omputer’s internal memory is capable of storing. You can type
nessages to each other on the keyboard, and those messages will
appear letter by letter on the receiving computer’s screen display.
(This may sound slow, but it’s extremely useful when a crackle on
the line has interrupted your program transmission,) Telephone
iata transmission is a lot safer and a lot faster than sending cassettes
r Microdrive cartridges through the post. and if you're careful it
needn’t cost a lot more. So how is it all done?

Introducing the modem

“he secret behind this particular communications revolution is the
nodem. A modem (short for modulator and demodulator) is really
‘ust another kind of interface, one that happens to specialise in
sending and receiving messages. If the theory behind the modem
10lds no charms for you at all, | have some good news for you. The
'rism VTX 5000 modem which I use does everything for you: once
‘ou’'ve rung up the computer, switched on, and entered vour
personal code you can run happily through page after page of
*restel until you get bored. You can set up mailbox messages, send
programs and data to vour friends, and load up the free programs,
vithout ever worrving about how it's all done. But if your curiosity
sets the better of you, this section should help yvou to understand a
ew of the basic principles.

¥hen vou send a business letter you normally start with a formal
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wening (Dear Fred, Dear Sir, Sir, depending on how late his
sayment 1s) and finish with a standard close (All the best, Yours
sincerely, Yours very truly, Our solicitors will be in touch with you
omorrow). FFor most business letters vou will also expect some sort
of reply: for instance 1if you've sent a cheque for some goods you'll
:xpect a delivery note and a receipt with the goods when they arrive.
A computer expects these things, too, and the modem’s task is Lo
make sure it gets them.

‘Near Z80A ...’

In the case of vour computer, the *‘message’ is likely to take the form
f data bvtes. As far as another computer is concerned, each of these
1ata bytes is a message in its own right, so each of them needs an
ypening’, a ‘close’, and some sort of reply.

"'he ‘opening’ is known as a start bit, which can, not surprisingly,
ye either 0 or |. The same goes for the ‘close’, or stop bit, at
he end of everv byte transmitted. Obviously, if one bvte has just
inished. the computer should be ready to expect the next byte!
However, virtually all systems will make a ‘reply’ to each individual
wte. by transmitting a copy of what has been received back to the
:omputer sending the message so that its accuracy can be checked.
he reply comes in on a different frequency, so the transmitting
-omputer 1sn’t hung up while it waits for an answer. The jargon term
or all this s fuell duplex, and with their usual flair for fouling up the
‘nglish language the high priests of computing have decreed that the
ypposite of full duplex is half duplex.

hat's not guite all. The recetving computer also needs a way of

‘necking that the information it’s getting hasn’t been corrupted - by
i bad line, for instance. (Yes, even computers have trouble with
elephone lines - after all, they can dial wrong numbers.) The trick
iere is to add an extra bit before the stop bit so that the decimal
ralue of the entire code always comes out even (or odd, if the
eceving system is expecting odd-numbered bytes). This extra bit is
known, logically enough, as a parity bit.

How it works

Obviously you can’t send more than one bit of information at a time
iown the phone line - you need to break individual byvtes of data up
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Fig. 9.7. How modems work. The parallel byte from the computer (left) 1s
yroken into serial bits by the R5232 interface. These are transmitted along
he telephone line by the modem.

nto their component bits before you send them. Usually this is done
v an RS8232 serial interface (see Fig. 9.1). Most UK systems will not
iccept a full 8 bits of data; they'll read the last bit as a parity bit. This
.ounds tllogical, but in fact 1t doesn’t actually cause any problems,
t simply means that the computer can only send out bytes with a
iecimal value of 127 or less. And believe it or not. it doesn’t
natter.

f vou're now feeling rather confused, take a quick look back at
“hapter 1, where 1 explained how signals from vour keyboard,
inciuding single-entry keywords, are read as numbers by the CPU.
"hese numbers are pretty much standardised on all computers, and
ire known as ASC/ codes, (ASCII stands for American Standard
or the Coding and Interchange of Information.) However, ASCII
:odes only cover letters, numbers and symbols, not the Spectrum’s
>wn token system for understanding keywords. That means that
ASCII code numbers don’t need to go any higher than 127, which 1s
1iserul if yvou want your Spectrum to talk to an entirely different
computer! As for the tokens, the numbers above 127, the interface
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lecodes’ them into ASCII codes. For instance, the Spectrum code
or the keyword PRINT 1s, as we have seen, 245, 1f the interface
yicks up a 245 token it just sends out the individual ASCII codes
or the letters P, R, I, N and T. Simple, really.

Ince the interface has sorted out the information. it’s passed to
he modem itself for transmission along the phone lines. The
iuestion 1s, how fast? The answer depends on the precise job the
noaem 1s trving to do, and the baud rate (see Chapter 5) 1s set
iccordingly, but more about this later. Normally vou, as operator,
1ave to set up the baud rates in advance - one rate for transmitting
iata. and a second for receiving it. This isn’t difficult; there are only
; Tew standard baud rates in use. and a good modem will just have
i gial or a simple software routine to cope with the selection.

Choosing your modem

"here are two different types of modem currently available: the
rcoustic coupler, which looks like a sort of inverted telephone, and
the hardwire modem, which locks like a box with knobs on.

wcoustic couplers are designed to fit over the earpieces and
nouthpieces of your telephone: a speaker sends the data as audible
ones through the microphone in the mouthpiece, and a microphone
syicks up transmitted data from the speaker in the earpiece. Yon
ampiy connect the computer to the coupler and send your data
irectly. down the telephone. Acoustic couplers have several
wavantages. They're light, and the portable ones are easy to carry
iround with vou. Thev don’t make any electrical connection to the
elephone system, so there’s no risk of a short circuit, which is the
and of thing that tends to make British Telecom a bit nervous. The
:nag 1s that background noise can sometimes creep through the
ubber connectors and turn up as ‘garbage’ on the computer at the
ther end. And to avoid this, as far as possible, you’ll need to take
:ome trouble about setting up the connection in the first place. Then,
)T course, there’s the simple problem of talking — you can hardly use
he phone for a conversation when there’s an acoustic coupler fitted
o 1t, so vou'll have to keep taking it on and off.

“he so-called hardwire modem does make British Telecom
1ervous, because 1t's usually connected directly into the telephone
system with a standard BT plug and socket. Modems of this kind
nust have Telecom approval before you can connect them in this
way. {1t’s not illegal to 0w one, but this is small comfort!) The point
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s. of course, that the part of the modem needing electrical power
nust be completely isolated from the part connected to the phone
system. Some suppliers cloud the issue by talking about ‘approved
‘omponents’. Unless the entire unit 1s approved, vou’d better forget
1. It’s a pity that good old BT take so long to approve new products -
hey are trying to cut down the time it takes, but in a fast-moving
ndustry like this one, three months is about three months too long.

wside from this, there are three main factors that will influence
vour choice of modem:

® What you want to use it for.

® What features are important to you.

® How much vou are willing to pay.

® How easy it will be to connect the modem to your Spectrum.

f vou only want to usc a modem to swap programs and data with
rour 1riends, then there’s not much point in buying something that
v1il get you through to every viewdata system on the continent of
vorth America. On the other hand. if vou need worldwide database
iwccess then something like the MicroMyte 160 1Q/ D is not going to
10 vou much good.

Do vou want the computer to do the dialling for you? It's possible

ata price - but you're going to pay through the nose for it, so make
sure 1's that important. Some units offer this as a plug-in extra, so
rou mignt be well advised to wait and see how useful it would really
e. Some will also ‘answer the phone’ to another computer!

f vou have an RS232 interface (for instance, one of those supplied
is an option on some printer interfaces) then virtually the whole
-ange or currently available modems is open to you - in theory.
lowever. first you must make sure that the Spectrum can actually
vork with the modem vou want (modems, like printers, need to
;peak the same language as your computer). Then you must make
.ure that the interface vou have is suitable{sadly the one in Interface

isn't likely to be). Finally, you need someone to wire up the
onnections for vou. This is not a job for the amateur electrician, as
he supposedly standard RS$232 connections can vary wildly, so
nake sure the job is done for you by someone who knows his
Husiness.

Jearing all these points in mind, you can now take a look at what
‘he market currently has to offer but please remember that by the
ime vou read this the choice could be even wider, and many prices
may have fallen.
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The Prism VTX 5000

‘or the Spectrum., the Prism VTX 5000 modem i1s indisputably the
narket leader. It is made by O.E. [.td, in Cumbria. and marketed by
*rism. The basic unit uses on-board firmware to get the Spectrum in
ull communication with viewdata. The idea is to leave the modem
onnecied to vour computer and to the phone socket all the time
‘our telephone plugs into a socket in the modem itself. As soon as
sou power up vou get a Micronet screen display  pressing ENTER
sives you a simpie menu which includes the option to return to
3JASIC. Youcan alsoset up a message for transmission, log on or off
’restel/ Micronet. or prepare to load a program.

‘ontrols are few and simple  just an on/off ling switch and a
three-position switch that lets yvou set the modem up for receiving or
ransmitting data, or for Micronet. To use the modem on Prestel,
ust enter your personal code number, ring upthe computer, turn on
he line switch, and hang up your phone (ves, really') The Prestel
ogo will appear on screen, and you'll be invited to enter a pass code
consisting of four numbers. Do that, and you're in - the rest isup to
vou.

The first and biggest surprise 1s to find vour trusty Spectrum
apparently producing a 40-column display. In fact this has more to
10 with the firmware on board the VTX 5000, but it’s decidedly
inscttling! Once vou've got over this initial shock you can look at
iny messages that have been left for you(the system will tell vou they
ire there), leave prepared messages for other people, and then go off
n search of free programs, information, or anything else you fancy.

‘or dircet communication with another computer you need an
:xtra plece of software, which arrives as a BASIC loader program
ind a machine code routine. I transferred mine to Microdrive
traight away. Using this program vou can send prepared messages
irectly to vour correspondent, or transmit BASIC and machine
:0ae programs loaded from tape or Microdrive. We found from
*Xperience that any machine code routine longer than about 2K
ended to be corrupted in transmission, but there’s nothing to stop
vou sending even quite a long file in 2K chunks.

I'he baud rates for the Prism can’t be changed they're fixed on
me ol the Prestel standards. which is 1200 for receiving information
ind a painfully slow 75 for sending it. This prevents vou from getting
into some so-called *bulletin board’ services, which use a 300/ 300
»aud standard. Incidentally, the 300 300 standard will also give vou
ull access to all Prestel pages. Other than that the Prism has no
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‘uble 9.1. Modem comparison chart. {(Remember that any modem
eaurring an R5232 interface will cost you £40 £50 more than the quoted
rice uniess you have an RS$232 already. Both 1200/ 75 and 300/ 300 are
qandard Prestel baud rates — 300/ 300 actually gives you access to more

'eIVICes.)
Mame Type Baud rate Needs  Telephone Price
and duplex RS232? answering?
‘oncord ¥22 Hardwire 1200 Full Yes Yes (can  £547
100 be switched
00 off)
Tacom
luzzbox Hardwire 3007300 Full Yes No £69.95
viaplin Hardwire 300/300 Full Yes Nao £39.95
kit only)
viicroMyte  Acoustic 1032 No No £99
60 1Q/D Non-standard
vlinor Hardwire 300/300 Full Yes Yes as £115
Atracles 1200/ 75 Full extra for  {awailing
¥S2000 1200 Half £39 BT
LDPToOVval)
Pace Hardwire 300/300 Full Yes No £125
srapevine 1200/75 Full (awaiting
3T
IDproval)
rism
TX 5000 Hardwire 1200/75Full No No £100
randata Hardwire 1200/75Full Yes No £99

iisadvantages, and at £100 1Us definitely a sound investment. Allthe
.aame. 1 has competition. so I have included a brief point-by-point
ruide to the rest of the market; the technical details are summarised

n table 9.1

“he Concord V22 Data Modem is a Rolls-Royce model - 1t will
'ven cope with distortion on the phone line. and when answering a
:all from another computer 1t will automatically switch to the right
vaud rate. The Dacom Buzzbox has mains and battery-powered
rersions available: the mains 1s cheapest at £69.95. 1t’s a very
-conomicai choice if you need an RS232 interface anyway, but not
stherwise. The Maplin modem is the cheapest hardwire modem on
he market. but only buy it if you're willing and able to assemble 1t
vourself, because it’s a kit. The MicroMyte 160 1Q/D 1s an acoustic
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:oupier for £99 - but this one uses the cassette port, not an RS232C,
:0 there are no hidden extras. Unfortunately, it’s light on features,
ind 1s fixed on a totallv non-standard baud rate of 1032. This means
hat vou can only use it to communicate with other MicroM ytes.
“he Minor Miracles WS2000 World Modem is not vet BT-
ipproved, but has a massive range of features, coping with
uropean (CCITT) and American (Bell) standards. The Pace
srapevine 15 not yet Bl -approved, either. It can cope with European
ina American transmission standards - there’s also a self-test mode.
No standard connection for the Spectrum exists yet, but ask about
ne 1l yvou're interested. The Tandata TM 100, like the Prism, runs
yniy on the 1200/75 baud full duplex standard. and costs, like the
Prism. around £100. Unlike the Prism, you need an RS232C
nterface for 1t. However, there are extras — in this case an ability to
store up to eight phone numbers, each up to 16 digits long, each with
18 own password and log-on code. You can even change your own
dentity code and passwords.

Tutting your Spectrum on TV

f Prestel doesn’t appeal, there is another source of free programs on
ap, almost all day and every day. If you can call up the BBC’s
“eefax pages on your television, then you may already know about
Telesoftware’. The TTX2000. another product from the award-
vinning Cumbrian team at O.E. Ltd, can actually pick this software
up and load it into your computer. Its provisional £125 asking price
ompares favourably with the £225 asking price for Acorn’s adaptor
or the BBC Micro. At the time of going to press full details were not
ivaliable, and the software was not ready. The production model
nould have this on board, and like the VTX 5000 this unit will go
traight into action when you power up the system (the jargon term
s gqutomatic boot). It will include four channel tuners, and will
rovide a full colour display and, again like the VTX 5000, a 40-
:olumn display.

Net service
‘ou only really need a modem if the computer vou want to talk to is

il the other end of a telephone. If it’s in the same room, then
nterface | can provide an even better link, with a speed of operation
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‘hat will leave vou breathless. It vou have two Spectrums, two
nterface 1s, and two TVs (not all that uncommon these days)
sonnect them up and start by trying out the *net game’ listed in the
nanual. 1l vou have Microdrive, too, you'll find this game on the
iemanstration cartridge. The first time 1 LOADed it and transferred
t to the other computer on the network everything happened so
mickly that 1 missed it completely - suddenly, there it was on the
sther screen!

1s with Microdrive. there are four main methods of swapping
nformation on the network:

With standard LOAD and SAVE commands (e.g. LOAD**n";2)
arogram names aren't used on the network
Bv using INPUT and PRINT

® Bv using INKEYS

® By using the MOVE command

“he last three methods deserve a closer examination.

INPUT and PRINT

If yvou take another look at the Microdrive commands in Chapter 3
'ou il find that most of them, with minor modifications, will operate
etween two networked computers. The difference 1s that you must
yrogram poth computers. The simplest way to describe it is to start
vith an example. This one uses the ‘rooms’ Microdrive file set up in
“hapter 5, and incidentally demonstrates just how useful the new
viicrodrive commands can be:

110 FORMAT "n":d
120 OFPEN #b4:"m";
S0 OFPEN #7:"n": 2
40 FOR 1=1 TO 4
o0 INPUT #b4:r%
160 FRINT #7:1r%
170 NEXT 3

1 S8 [

[ L S tE!E & [:L_BSE #;‘F

My mm
ko=
-
O
I
=
L

1s vou can see, the point of this program is to read the Microdrive
ile and copy its contents to another computer. However, thereare a
ew familiar commands operating in an unfamiliar way. Line 110,
‘or instance. uses the FORMAT command to give the computer a
station number’. This 1s necessary so that other computers (there
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could be as many as 63') can send messages and data specifically to
sou. in fact vou don’t really need to FORMAT station 1 - any
;pectrum fitted with Interface | will automatically assume that it’s
station i until you tell it something different. Just the same,
"'ORMATting on the net is a good habit to get into. Incidentally, it
ioesn't wipe the computer, or affect the resident program in any
vay.
ine 120 opens the Microdrive file for reading 1n the usual way,
sut this time line 130 creates a stream to a network channel. In this
-ase the channel i1s the computer with station number 2, and another
suffer is set up to store this information. The FOR... NEXT loop
oads the room descriptions one by one into the computer, and line
60 PRINTS them into the network buffer. When both streams are
"LLOSEd in line 180, the network buffer is ready to be loaded into
he computer with station number 2.

Of course, that’s only hali the story. Station 2 needs some
yrogramming, 100, or you will just be left with an ugly black border
iround vour screen display and the feeling that nothing is ever going
‘0 happen again, In this case the program for station number 2 might
0ok like this:

L0 FORMAT "n";2
20O DIM r$i4,20)
0 OFEN #4:"'n";d
i) FOR j=1 TO 4
o) INFUT #4:r80(3)
60 PRINT r$d(3)

O NEXT j

80 CLOSE #4

‘otice the ‘mirror-image’ effect here. In line 10 the computer is
‘ORMATted as station 2. Line 20 sets the DIMensions of the array,
nucn as we did in the earlier Microdrive program in Chapter 5. Line
"0 OPENs stream 4 to the network channel from computer 1, and
ets upn a buffer to deal with the information coming in. The
‘OR...NEXT loob reads the data into the r$ array and PRINTs it
mn screen to give yvou visual confirmation. Finally, line 80 CLOSEs
he stream and frees the memory space occupied by the buffer.
Incidentally, 1t also frees station |. whose operator is probably
retting a bit bored with the black border round his screen by now.
Jne snag of network operations in general is that when two
Sspectrums are linked on it, only one at a time can actually do
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anvihing uscful.
INKEY S

"ontusingly enough, INKEYS can be used to get hold of the first
-naracter in a buffer that mav have nothing at all to do with the
tevboard. For instance, if you program computer 2 with

O OFEN #12:"'n": 1
SO PRINT INEKEY$S#H1Z:
o CLOSE #12: GO 70 10

ing computer 1 with

10 OFEN #11:"n"3Z
“0 IF INKEY$<3>"" THEN 60 TO 20

=0 PAUSE 10
40 FRINT #11: INEEY$:1#2; INKEY$:
D CLOSE #11: GO TO 10

hen computer I’s operator can have the decidedly odd experience of
vping keyboard input onto the screen display of computer 2 and
mto his own at the same time. Notice once again that computer 2 1s
tfectivelv locked up’ in the loop this program creates. Incidentally.
ion't try entering spaces on computer | or you’ll BREAK into the
rogram! If you want to space vour words, use asterisks! You can’t
1se the DELETE or cursor keys, either.

¥hen all this ceases to fascinate vou, try something more uselul.
rter line 30 of computer 2's program to

W0 GO TO 20
ina NEW computer 1, Now enter this program into computer I

L OFPEN #1133 %2
S0 FRINT #11:"This 1s a messaq
e for computer 2 )
A0 CLOSE #11
AUN it, and then RUN the program in computer 2. Result? Your
message will appear in full on the other screen, followed by the
messare ‘End of file’, Of course, there’s nothing to stop you sending
‘ntire screenfuls of information this wav - especially useful for
mIcro users in education.
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MOVE

s noted in Chapter 5, the MOVE command can only be used with
-ertain types of file. However, if you still have the Microdrive file
rooms’ handy, you might like to try it out on the network, Program
-omputer | with

10 OFEN #7:"n"3;2
20 MOVE "m"3:1l:"rooms" TO #/
30 CLOSE #7

Now program computer 2 with

10 FORMAT "n";2

20 OPEN #73"n"31

S0 MOVE "n"21 TO #2
agy CLOSE #7

Now RUN both programs - and the content of the ‘rooms’ file will
ippear aimost instantly on computer 2’s screen display. You could
:quaily well have transferred the file to computer 2's resident
Vlicrodrive. or to its ZX or ZX compatible printer. Now try altering
he program in computer 2 as follows:

S0 DIM r$(4,20)

40 FOR j=1 T0 4

=20 INPUT #73r$(j): PRINT r$(i)

HO NEXT ;3

70 CLOSE #7
LUN both programs again. This time, as well as getting a screen
iisplay, computer 2 has the data file in the string array rS. Try typing
n PRINT r$(1) and you'll see this for yourself. It's just one more
-xample ol how powerful this command can be.

Using the net

“ou can get some idea of the possibilities on the net from the
spectrum Adventure in Appendix I, which includes a networking
yprion for two computers. Each player has to wait for the other one
o move but. as you will see, it’s perfectly possible for data items to
e ‘swapped over’ from one computer to the other and used in
yrograms. Using the INPUT and PRINT commands, 1t’s very easy
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0 tvpe 1n a variable that is labelled, say, ‘loc’, in computer 1's
yrogram, and read it into computer 2's as ‘loc2’. This means, as in the
vdventure, that both computers can be running the same program
vhile making a useful information exchange.

“here’s only been space and time here to explore the possibilities
i linking two computers. But yvou can link up to 64! (Mind vou,
ion't link the first and last into a loop, or Sinclair Research have
unted that dreadful things will happen.) I've seen at least one
yublished adventure game for such a set-up. Are there no limits to
he net?



Chapter Ten

Vs and Monitors
by Mike Scott Rohan

The Spectrum may have been designed to work with ordinary TVs,
sut its display colour can be pretty hard on the eves after an hour or
:0. it's nice that vou don’t have to pay extra to get full-colour
sraphics from vour Spectrum, but take a close look at that picture.
"he individual dots that make up the display seem to be constantly
:hanging colour at the edges, sending regular ripples and shimmers
hrough the images. This, appropriately enough, is known as dor
rawi. Even the finest tuning doesn't help. If it's not the neighbour’s
motorbike, what’s the problem?

Round and round the circuit board ...

viost TV sets can only receive signals through the aenal socket — and
he onlv signals they're equipped to deal with are broadcast signals
rom a TV station. These signals are modulated - the TV circuitry
has to demodulate them to sort out the signals it needs from the
arrier wave' that allowed them to reach the TV in the first place.
Jecause it uses the aerial socket, the Spectrum has to do some
yretty strange things to its video signalin ordertosend it tothe TV -
n fact. it has to modulate the signal which 1s then demodulated by
he TV! The unmodulated signal inside the Spectrum is much closer
0 what the tube electronics can cope with - and like good French
iovels. it loses a lot in the translation. It works, but it’s not efficient.
“ou can get an idea of the difference by comparing the Teletext
picture produced by a properly equipped Teletext TV set with the
yroadcast version of the same picture often shown on the air outside
1ormai programme hours. The Oracle or Ceefax pictures generated
in the set itself always look clearer, steadier, and stronger.
"he rather watery TV display is entirely a result of the roundabout
-oute the signal has to take to get there. Every stage adds its own
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package of interference. A monitor is designed to take a short cut.
jecause it has special inputs and circuitry, it can take the signal out
i the computer at a much earlier stage, and lead 1t directly to the
ndeo circuits. At one stage it can be taken out as a single signal
ontaining all the colours in the image, but not yet modulated for
sroadcast - a composite signal - and at an earlier stage as three
‘eparate signals containing the red, green and blue elements of the
sictures (an RGB signal). A few home computers, such as the BBC,
ifer all three forms (broadcast, composite, and RGB) but the
ipectrum only seems to olfer broadcast. Does that mean you can’t
1se a monitor at ail? The answer is ‘no’ - it’s perfectly possible, using
he existing circuitry, but it just hasn’t been done.

Monitor output the hard way

"he Spectrum uses a fairly standard design of microchip to produce
ts video signals, and this has cxtra terminals to produce a composite
signal. It seems the Spectrum’s original designers didn’t think
invone wouid want monitor-quality output, and so -~ keeping costs
down. again  they didn’t provide a proper output socket, However,
the signals can casily be taken out via the user port at the back, as
long as you don’t mind sacrificing vour guarantee, and as long as
rou know someone who's got the necessary experience of computer
:lectronics. This kind of work 1sn’t easy, especially when it involves
:oldering, and one small slip could leave you with about acrumpled
iver's worth of junk components. If you want to risk that, fine - but
niease don't complain to us.
)n Issue 1 and 2 machines the V1D strap will have to be connected
o the expansion interface. The connections are detailed in the IN
ind OUT section of the manual as VIDEO and ¢ VOLTS
espectively. By the time the Issue 3 model was prepared, monitor
prices nad fallen, and the demand was recognised - so the
:onnection has been made. With a proper lead this output should
drive a suitable monitor perfectly well. However, if it’s used at the
same ume as the TV output, the signal to both will be noticeably
veakened. It has been suggested that taking a signal from the 0
/OLTS and Y lines can manage this without degrading the signal,
but we haven't actually seen it done.
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Monitor output the expensive way

wnvthing that can reasonably be called a monitor relies on this
yrocess of taking signals directly to the picture tube electronics. But
thev aren’t all the same. Some rely on this alone, including most of
the *‘TV monitors’ - which are ordinary TV sets fitted with extra
ircuitry and inputs to take composite or RGB signals. Many were
eallv designed for video work - they won’t give vou better
-esoiution than your TV, but they will give vou sound facilitiesand a
.teadier, smoother picture. Truly *dedicated’ monitors don't usually
have sound facilities, but thev have a whole range of extra facilities
o get more detail out of the signal. The snag is that they can’t be used
vith videos or as TV tuners, which makes them an expensive luxury.
tiven the cheapest monochrome monitors cost more than a small
black and white TV ~ more if they have green or amber screens,
vhich are kinder to the eves. At least yvou don’t need a licence for
hem! These monitors suit pure text pretty well, but Valhalla or
wfanic Miner are goingtolook rather odd inshades of glowing green
r amber!

Fortunately, they don’t haveto be. For £285 — which is admittedly
: lot of anvone’s money  vou can buy the Microvitec Cub monitor
vith Spectrum interface. We used a Cub monitor to write this book
ind wecanthoroughly recommendit. It’s almost painfulto go back to
i TV! On the Cub, the Spectrum picture 1s steady, clear, and pin-
:harp — you can just about count the individual pixels! The only
problem we experienced was heavy static build-up that sometimes
crashed the program in the computer. The Cub gets its signals,
ogically enough, from the user port, and its interface there has a [ull
hrough bus that proved to be no hindrance whatsoever to
connecting other peripherals. The only put-off is the price, and the
ninor nuisance that it can’t handle the BRIGHT command. Like
nany professional monitors, it has no sound facility, so vou can’t
ase 1t with units that need TV sound such as the Currah.

Monitor output the patient way

Tust as this book was going to press, Miracle Systems announced a
new RGB interface for the Spectrum. lLike the Cub’s, it connects
direct to the user port. Unlike the Cub’s, it doesn’t use any of the
ndeo signals generated by the computer. Instead, it carries its own
3K RAM, which holds a copy of the Spectrum’s video display file
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and uses this as its picture source. The interface is expected to drive
yoth TTL and linear RGB monitors, and would even let you have a
V picture at the same time without any noticeable loss of signal
‘trength. On its original release this interface cost £74,75, Now it’s
cxpected to cost about £50. The unit will also include a loudspeaker
ana volume control to amplify BEEPs, and a MIC socket that will
allow vou, as the Fuller Box does, to keep the MIC lead permanently
:onnected. Used with a linear monitor vou'll even be able to get that
SRIGHT command!
Towever. if vou are patient a little longer than that - and willing
o take a gamble — you might do even better. TV manulacturers seem
at long last!} to be recognising a trend in the computer market, and
t may soon be possible to get TV /monitors that arc almost as good
is the Cub - and a lot cheaper,

And finally ...

. 4 auwict word of warning, not from me. but from a friend in the
neaical electronics field. Everv cathode-ray tube, m a TV, a
nonitor, or anything else, generates X-rays. On a monochrome tube
U's insignificant, but a colour signal is produced by three guns (or
me very poweriul one) and generates just a little bit more. Normally
his wouldn't hurt a flea. and anyway vou don’t spend all day every
1ay hunched in front of a TV screen. But some people - like
-omputer book authors do, and over a period of time even the
veakest X-rav dosage can become a health hazard.



Chapter Eleven

Looking Ahead

Where do | go from here?

[ this book now seems to have exhausted all the possibilities for
idding new devices and new functions to the basic Spectrum, then
U's only fair to warn vou that everything you've read about so far
onstitutes the tip of an extremely large and rapidly expanding
ceberg. The breadth and range of peripherals for the Spectrum is
rrowing too fast for any one writer — or even any three writers - to
ceep up with. Not all the enquiries | sent received answers. Some
:ompanies had obviously folded. Some had moved. But some, as |
liscovered at one of the regular ZX Microfairs, were sleeping rather
han dead. And one of the most fascinating products to be revived
rom the grave i1s certainly the Basicare system mentioned very
briefly in Chapter 4. Then 1 said that it offered memory expansion
1ip to tour kilobytes (4K). but only foradvanced users. The factis
hat Basicare’s system is far more than a memory expansion device.
t's a toolkit for tailoring your Spectrum to do almost any job that
an pe handled by a microprocessor. And that means control.

The Spectrum in charge

"he subicct of ‘computers in control’ is very large - large enough for
i 1V series - so [ can’t hope to cover it in one short chapter. On the
yther hand. most of the necessary theory was covered in Chapter 1
ind we've already seen, especially in Chapter 6, how the Spectrum’s
YUT command can be used to control ether microchip circuits and
produce, in that particular case, controlled sounds. Loocking at
oystick interfaces, we'vestudied the IN command, and seen how the
:pectrum can read in codes generated by other equipment and use
hem in its programs, In Chapter 7 we looked at the RD Digital
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“racer and saw how it acted as an analogue to digital converter,
ransiating voltages generaled by potentiometers into numbers
wetween 0 and 255. 1t's only a short step from these ideas to a fully-
ledged A/ D converter that converts signals, or voltage fluctuations,
)r movements. or any other external source of information, into
iumoers — and uses numbers generated by the Spectrum to throw
switches. move motors, or a thousand and one other useful
sossibilities. This 1sn't just pie in the sky tor the average Spectrum
ywher; once yvou ve grasped the basic principles, 1t’s simple. And the
lardware vou need for it already exists: I've used it.

Making it happen

et’s start with a simple ‘for instance’. Suppose you were going out
ina vou wanted the lights to come on in your sitting-room when it
vot dark. You’d check the time of sunset in your diary and find. say,
hat it was 7,30 p.m. Then you might use a special time switch, set to
9.30. which would switch on at the appropriate moment. You could
actually do that job quite simply on the Spectrum.

start by connecting an analogue-to-digital converter and a
switching unit to the user port. I used the ADC 8.2 and REL 4.2
imits from Harley Systems. Next, connect a light-sensitive cell to the
converter. Using the instructions supplied with your converter you
can quite easily get a screen display showing the readings produced
»v the cell. Find out the readings given in daylight and when the
-oom 15 aark {draw the curtains!). Now connect up the light to the
'witch unit — this 18 guite simple, but do make sure that the unit is
iesigned for mains voltages! Now all you need do 1s write a simple
oop program that checks the reading coming in from the light meter
1s1ing an 1IN command. If the reading drops below a certain level,
then the program moves on to an OUT command that operates the
‘witch and turns on the light. And there you are. You can keep the
srogram ready for use anytime, and ferget about leoking up sunset
imes in vour diary. It’s practical, simple, and effective — after all, |
‘ou don't use your computer when vou're out! Incidentally, Fig.

1.1 shows agraphdisplay inresponse to tnput from a light-sensitive
ell.

But suppose you go one stage further? There 1s space on the REL
1.2 to connect four different mains devices, and space on the ADC
3.2 for eight ‘sensors’ — anything from heat measuring devices to
novement detectors. With one fairly simple program vou could use
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Time (19 samplessdaivizaion)
ig9ht variations on a <clLoudd day

/g 11.7. A graph display in response to input from a light-sensitive cell

connected to the Blackboard Electronics A/ D Converter.

he Spectrum not only to control the lights, but also to set off an
ilarm if it detects movement in the house, or if a heat sensor detects a
fire.

n much the same wayv, your Spectrum could control a robot.
vost robots in production today (and there are plenty) use
.omething called a stepper motor; its movements can be precisely
controlled. one ‘step” at a time, by applying controlled bursts of
yower. ror instance, if your analogue-to-digital converter was
connected to output port 131 you could arrange for QUT 131,90 to
turn the motor through 90 degrees — and your robot would duly turn
) degrees in response. Minus numbers could be used to reverse
airection: so OUT 131, 90, would turn him back to where he was
nefore. This isn’t fantasv: stepper motors can be bought, and you
can always steal some of the kids’ Fischer Technik te build the
‘obot! If the kids want to play too, how about writing a program to
‘ontrol a model railwav? A switch unit like the REL 4.2 could easily
seriorm simple jobs like switching points and signals.

3ut the available hardware doesn’t stop there. 1 also tested
inother analogue-to-digital converter from Blackboard Electronics
distributed by Philip Harris) which included a microphone and a
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ull ECG kit (as the deadline for this book drew ever nearer [ was
ible to monitor my incipient heart attack). The demo tape included
i fun’ program that involved shouting inte the microphone in order
o keep a helicopter on screen ‘airborne’ — but it wouldn’t tuke an ace
programmer to link. for instance, the microphone te a piece of
;oltware that gave an insistent flashing warning whenever the kids’
;tereo was making too much noise, or even (using a switch unit)
urned it off! (Cruel but effective!) It's also worth remembering that
he William Stuart Big Ears unit is reallv an analogue to digital
:onverier - the software simply sets up patterns of numbers
-orresponaing to the sounds of a word in memory, and when the
anit gets a reasonable match for that word, it ‘recognises’ it.

ilanmire Electronics sunply a time controller that can simply be
plugged into the user port. You can use it two ways. By taking
-cadings from it and checking them in the program. your Spectrum
can pecome a time switch, By running a different program and
ncorporating readings from the time controller, you can get a
precise record of when something happened.

11l these ideas may sound mildly useful on their own  but
magine combining them! That's possible, too, especially if you use
‘PROMs, EPROM stands for Erasable Programmable Read Only
viemory, and 1t’s a very special kind of microchip that can be
srogrammed with vour own software routines and then switched in
o replace part or all of the Speetrum ROM - rather like the cartridge
LOMs for Interface 2. The difference is that you reach 1l with an
YUT command. You can have a whole nest of EPROMs connected
o the Spectrum and access them one at a time a whole program
ibrarv waiting to be cut in. My sample board from Orme
‘lectronies included a renumbering routine. another that could
ielete a selected block of program lines (very handy) and another
hat would scroll graphics from side toside. EPROM programming
s a job for the knowledgeable, and certainly not something that [
vould tackle tomorrow  but it’s possible, and it opens up a whole
1ew area of control for the Spectrum. The real beauty of an
‘PROM is that 1t doesn’t use any of the Spectrum’s own memory
:pace, so you can nave a fairly complicated program in memory and
:all up elaborate subroutines on EPROM that vou'd never be able to

(it into the computer otherwise.
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Building the tower of power

started this chapter with the Basicare system, and now that we've
;een what’s possible in this area it’s time to look at it again. The
‘oundation of the Basicare system is the so-called Persona unit —and
o fit it to a 48K Spectrum vou start by effectively cutting out the
2K of memory you bought the thing for! On its own the Persona
ioes very little, so you may wonder why you should perform this act
f sacrilege, but in fact the unit is a buffered (i.e. protected)interface
or all the other modules in the Basicare range. Once it’s fitted, you
‘an start stacking ... and stacking...and stacking. (That theoretical
000K would form quite a formidable tower.) Mind you, after five
inits vou're going to need some more power from somewhere - the
yoor little Spectrum mains unit can only manage just so much!
;0 what, you may ask, are the units? The short answer is almost
vervthing I've discussed above, including a 64K RAMpack, an 8-
‘hannel analogue to digital converter, a sound svnthesiser, a clock,
in 3K ROM unit that can replace part of the Spectrum ROM when
equired to do so, a 24-line input/output board, a Centronics
nterface. a Minimap module that lets you select which chunk of all
this vou need to work with at any given time, and so on and so on. If
vou seriousiy want to turn your computer into the heart of a control
ind communications svstem, then this i1s one very well-structured
way to do it. Believe it or not, the system was originally designed for
‘he ZX81 - on a big Basicare system it must have looked like a
watlow's nest on the side of a skyscraper. The Basicare system is not
1 tov. and it’s not for dabblers - vou need to know what vou are
ioing. But it’'s odd how computers bought as toys by dabblers
yecome serious tools for serious users.

" he Spectrum as chameleon

l'hroughout this book we have seen the Spectrum, once almost
lespised as a toy, turned to a surprising and remarkable range of
yractical, not-so-practical, and downright impractical purposes. My
spectrum, 1n the course of writing the book, has been a word
rocessor, a data processor (it was the only way to keep track of all
hose manufacturers!}, a graphics generator, a database access
kevboard (to Prestel), an electronic mailbox, a games machine, a
domestic controller, a sweet talker and music maker, a record-



ooking Ahead 131

ceeper, and a constant source of surprise and enjoyment. It has been
1 test-bed for new 1deas and new equipment, a source of relaxation
ind a superbly flexible creative tool. I've learned new techniques and
ieveloped new ideas. Some of them — most of them - I have tried to
pass on 1n this book.

he Spectrum isn’t just a small black box full of circuitry. It’s an
znaless source of interest, new ideas, and new forms of enjovment. If
:ome of the things you've been reading about have caught your
ittention, go out and try them for yoursell. And if all this detailed
inalysis of hardware, and the ins and outs of programming for it,
1as left vou feeling a bit weary, why not try out the Spectrum
vdventure in Appendix 1?

jood luck - and good computing!



Appendix 1
The Spectrum
Adventure

‘ou are trapped 1n a gigantic powerhouse, sizzling with energy. And
ill vou can see 1s a lever on the west wall. [f and when you escape the
pnowernouse, you'll find a strange and seemingly random world of
‘mbassies, telephone exchanges, corridors, sound and vision
itudios, and bus stations. And if vou've been reading this book,
;ome of them at least should start to sound very familiar,

The Spectrum Adventure isn’t an adventurc gamc in the
-onventional sense. It’s an attempt to show, in a reasonably
'ntertaining way, just what can be done with the Spectrum and with
;pectrum peripherals. Because it can deal with five different
seripnerals — a joystick, a light pen, a speech synthesiser, twin
viicrodrives. and a networked Spectrum — it’s also fairly complex. If
ou’re interested, please don’t try to enter it all in one day - you will
1nish up frustrated, tired and angry, and vour program will almost
ertainiy be severely infested with bugs. To help you understand
vnat's going on the listing 1s liberally scattered with REM
tatements, and important variable names are called things like
message’ and ‘noun’ rather than being cloaked behind mysterious
m’s and ‘n’s. The variables | and k are normally used in
‘OR...NEXT loops (therc arc plenty in this program). As far as
ossible all INPUT statements are error-trapped. This makes the
srogramming harder, but it also makes it harder for inexperienced
rlavers to crash the game during play.

f vou have any problems with the Adventure please don't phone
iranada - thev're publishers, not computer programmers! Write to
ne. care of Granada Technical Books, enclosing a stamped
iddressed envelope, and 1 will do my best to sort out your
1fficulties. But before vou write, check very carefully that you have
‘ntered the program correctly — it’s boring to do this, but if you have
nade a mistake it's unlikelv that I'll be able to help you. If you're
really stuck, a full version of the program including all the arrays, is
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wvaliable on cassette. Again, write to me care of Granada Technical
Books.

Vocabulary

70 keep the listing down to a length that would fit in this book, |
have used only 20 words for the command vocabulary of this
wdventure. In order. they are:

5 E W NE SE SW NW
iET DROP LOOK MOVE OPEN READ INVENTORY BOOK
'ROGRAM KEY FILE BUS

Yotice that entering directions in full {e.g. NORTH) will not work,
Directions are entered as a single entry — so to go NW you enter
‘NW”, not “MOVE NW”, Commands must be entered in the form
'ERB + NOUN, e.g. “GET BOOK” is a valid command, “GET
"HE BOOK” won't work, and “GET BOOK AND FILE” will only
zet you the book. The commands LOOK, MOVE, and INVENTORY
ion’t need nouns with them: LOOK will (perhaps) tell you more
ibout a room, MOVE will bring up a screen display showing you the
:x1ts open to you, and INVENTORY {or INV) will tell you what
;ou’re carrying.

Rooms

"here are 17 rooms in the Spectrum Adventure, as follows:

| The Power House. 10 A TV studio.
7 A control room. 11 A TV transmitter.
» The Spectran Embassy. [2 You are inside a glass wall.
A telephone exchange. 13 A flat black plain with low
» A bus station. In one arey blocks visible.

orner 1s a Spectrum, 4 An endless row of filing
5 A high gallery. cabinets.
" A sound studio. 15 An unbearably hot room.
3 A fast-moving conveyor 16 A sound stage.

belt. 17 A corridor with a locked
7 An empty room. A huge door to the N.

:lock fills one wall.

’ou can add to thesedescriptions and embroeiderthem as you wish,
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hut they are not included in the listed program. You must either
nter them vyourself using READ...DATA statements as in
.uoroutine 7000, or work on the Microdrive program listed earlier in
the book so that vou can create the necessary DATA array, r$. and
;tore it on Microdrive. The game listing assumes you have Interface
! and Microdrive.

f vou don’t think you can tackle these little problems, then Idon™t
ecommend vou to try the game - you could find vourself in some
difficulty. However, for those of you still with me, let me explain
how 1t works.

Anatomy of an adventure
'he Spectrum Adventure depends on a series of arrays that store

mmiormation in a carefully ordered sequence. These arrays are as
ollows (dimensions in brackets):

Room array r$(17,96) “rooms”
Movement array m(17.8) “moves”
/ocabulary array w$(20,2) “words”
speech array t(20,10) “talk™
viessage array m$(2,32)  “messages”

"his means that movement array no. 6 1s for the room described by
room array no. 6, and speech array no. 51s the programmingto ‘say’
the word in vocabulary array no. 5. As you have seen, the first eight
vords in the vocabulary are directions, so you won’t be surprised to
find that the eight elements of each movement array correspond to
those directions. For instance. m(16, 1) gives the room number you
viil reach if vou go NORTH from room 16.
“he program is carefully structured, as follows:

0-50 Load data from subroutine 7000 and from Microdrive.
et up all variables.

00-200  Check up on peripherals being used. If light pen is used,
oad machine code from Microdrive (so make sure you
>ut the necessary machine code on the game cartridge!).
[ network 1s in use, GO SUB 4000.

10001010 If second Microdrive is in use. load screen image
locSCREENS). Print room description, which is
‘${loc).

’000-2910 The core of the program. This section analyses the
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:ommand string (c$) that you enter from the kevboard
v taking the first two letters and checking them against
he two-letter strings stored in w8, If it finds a malch,
hen *verb’ takes its value from the array number of
vd. Thus, if you enter “GET BOOK?™ then the first two
etters are “GE”, which matches w$(9), so the value of
-rerb” will be 9. After finding the first space in ¢§, the
srogram then takes the next two letters and checks them
igainst the nouns in w$ - it 1t finds one, then ‘noun’
yecomes the appropriate array number (so in this
-xampie “BO” will equal w$(16), and ‘noun’ will have
he value 16). Once these values have been found, the
srogram goes to line 2000+4-(10*verb}), in this case hine
090. and checks (a) whether the command 1s valid and
‘b) what to doifit is, If it isn’t, message | (‘Sorry, but you
an't do that’) is returned. If message = 0, the computer

srints “OK’ and carries out the command. If speech

:vnthesis 1s being used, the speech subroutine is called at
2065.

1000- 3180 This subroutine checks on some ol the variables created

300
600
*000

000

n the main program, according to which room vou
appen to be in at the time (1.e. if you're in room 16 (loc

6} then the program goes to 3160). 1f vou're carrying
he wrong object in the wrong place, or you've made a
nistake earlier an, this routine doles out the punishment!
Success! This routine is for game winners only.
Failure! This takes care of the losers!

The network subroutine turns the game into a sort of

sing-pong match. Each player must wait for his
pponent to move, but he is told each move his
opponent makes. Objects picked up by one player are
101 avallable to the other player until they're dropped -
ind thev will be in the room where the first player
aropped them.

This routine sets up a screen menu showing possible
-x1ts (if any) from any given location. It will work witha
ight pen OR a joystick OR from the keyboard, but you
nust choose which to use at 1000. The programming
1ere 1s fairly intricate. However, if you can unravel it
sou’ll find it useful in your own light pen/joystick menu
-outines.,
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This subroutine fills all the data arrays dealt with from

nside the program (i.e. everything except the “rooms”
irray, which you must set up yoursell).

Speech subroutine. This checks the speech array for the
codes to match the command words sent from 2065, and
senas them OUT to the speech unit. Remember to
‘nange the OUT value in this routine to suit your own
init, or you’ll get nothing at all!

These simple subroutines take a reading for Lno (Light
pen no.) which are used in the direction routines at 5000,
This subroutine does the same for the joystick readings if
sou're using the joystick option, but it will only work
vith joysticks that can duplicate the cursor keys. If yours
doesn’t, you will need to reprogram this section.

Jsing this simple skeleton, you should be able to work the rest out
or yourself - but not roe quickly, I hope! After all, if vou can see just
iow the program works you can cheat - and that would spoil my
un. One word of advice. When you catch a bus, do think about
vnere 1t might be going ...

The Spectrum Adventure program listing

SEM SEEEEEEEAEEFARAARREELRE
REM LOAD FREFARED DATA
REM #EX3¥iiinisisiXsdissssy
LEAR 63029: POKE 23658,8:
t CAFS LLOCK
BORDER 1: FAFPER 1: INK 7: C

GO SUR 7000: REM Fi1ll data

0 LUAD #'m iy "roome” DATA r$

LET player=0: LET inv=0: LE

move=0: LET verb=0: LET noun=

LET lever=0: LET knob=0: LET

iHMDHf&Fhﬂ’ LET key=0: LET bus=i
: LET file=0: LET book=0: LET bo
“tle=1: LET end=0

REM %% %% %% 545X EFXFREERERF

98 REM SELECT FERIFPHERALS
TG REM # X5 ¥ KA EREXREFFEEERFRREEFR
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100 FRINT "SFECTRUM ADVENTURE™S
"Firet, a check on the add-ons
"Puou're using. Flease enter Y
wiN for each."

10, RESTORE 130: DIM p(5): FUR
=i TO S5: READ p#%: FRINT AT 1Z,
Osp®: INPUT "(Y/N)",a%: IF as="Y

" THEN LET o(3)=1

L2 NEXT 3

J0 DATA "“Joystick™,"Light pen”
'Speech synthesiser", "Znd Spec

trum for networking',"Znd Microd
~ive Tor your own graphics”

140 LET joy=p(l)

150 LET pen=p(2): IF pen THEN
LDAD #"m":1;"menu"CODE :+ REM T
his will only work 1f you have r
=corded the light pen machine co
i@ pn the Adventure Microdrive c

artridage

160 LET speech=p (3)

170 LET net=p{4)

180 LET drive=pi(5)

190 IF net THEN CLS : FPRINT "M
sWE SURE YDUR OFPONENT IS ALSD
RUNNING THE GAME": GO SURB 4000

200 LET loc=1: GO0 SUEB 1000: GO
g 2000

P07 REM %% %5 30 R R

998 REM DESCRIBE LOCATION
90 REM ##%%XE%EEEEEEEEEEEEHEES
000 CLS 2 IF drive THEN LOAD *
'm"31235TR$ locSCREEN®
010 FRINT AT 8.03r$%{loc)

L9077 REM #HEEEEEE R EREFENF
298 REM COMMAND SUBROUT INE
DQ0 REM #%%% %% %% 9% 965555605 % 4%
000 LET verb=0: LET noun=0: DIM
ng{2): DIM c%(12): INPUT "What

do vou want to do?" ‘c$: FRINT c

++

fﬂ;Q_FGH =1 TO 152 IF c%( TO 2)
“Wh {1} THEN LET verb=i: LET ;3=
|5

137
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2020 NEXT it IF verb<% AND verb-
3 THEMN LET n$=w$i{verbl): GO TO

S0
2030 FOR j=3 TO 12: IF c$(j)=" "
THEN - LE|l ne=schiis]l J1F J¥+2)a L

20520 FOR 3=1&6 TO Z20: IF n$=wH(3)
THEN LET noun=j: LET 3=20

2060 NEXT j

2065 IF speech AND verb THEN L
P j=verb: GO SUB 8020: IF noun

THEN LET j=noun: GO SURB 80Z0

2070 LET message=0: IF verb THE
v GO SUR Z2000+4+verb®10

074 IF message=0 AND verb THEN
G0 TO zZ0BO

2076 G0 SUR 2%00: GO SUR Z000: O
g T0 2000

ZO0B0-FRINT. ="K

2082 IF net AND player=1 THEN G
0 SUB 4100: GO SUR 4200

2084 IF net AND player=Z THEN G
0 SUBR 4200: GO SUER 4100

2085 G0 SUER Z000: GO TO 2000
Z08Y REM #4¥¥253¥E0ETHERXEEEXEXE
2090 IF noun=0 THEN LET message
zi1 RETURN ;
fﬁql IF noun=XZ0 6Nk loc=5 THEN
B TURN

2092 IF oinouni< »loc THEM LET m
ogcage=i RETURN
024 IF oinouni=iloc AND 1inve?d TH
k! 15T e s O TR W ot S
- i Lt Qinounl=0r Ll 1av=1nvt
= |"|E?T} [l
L] v @ wrThiM
096 LET message=Z: RETURN
SOpd E:E"i ft-ﬁ-t*-}-&-ﬁ—j_;:—i[h-i-+1—1~++i—+{--§-
100 IF poun=0 THEM LET message
=1: RETURN
102 IF oinoun)=0 THEN LET oino

2104 LET m
109 REM %

I
in)=loc: LE
=
¥ %
2110 CLS : FPRINT r¢{loc)
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112 FOR 3=16 TO i9: IF ol(ji=loc

THEN FRINT "~ ""You can also se
e:":s LET j=19: NEXT j: GU TQ 211
i

2114 NEXT 33 RETURN

2116 RESTORE 2154: FOR k=1 TO 4:
READ obiect: READ o%: IF olocbh)

ect)=loc THEN PRINT o%

118 NEXT k: RETURN

2119 REM #ew#45¥MOVER XX EERKEXX
2120 IF loc=% AND computer THEN
LET verb=%: LET noun=Z20: RETUR

2122 IF loc=5 THEM LET message=
l: RETURN
2124 GO 10 9000
179 REM *###x#x*JFPEN*®X%R%F%%%
2130 IF (noun=1&6 AND book) OR
noun=19 AND file) THEN PFRINT °
‘"Tt's already open'!": RETURN
2132 IF noun=16 THEN LET book=l
: RETURN
2134 IF noun=1% THEN LET file=l
: RETURN
2136 LET message=1: RETURN
2139 REM #*#%###%#READ* ¥ ¥ XA %% %1%
2140 IF noun=1&6 AND book THEN
PFRINT "It 's a book about the 5p
ectrum, but the title and conten
ts pagesare missing.": RETURN
2142 IF noun=17 THEN FRINT "How
aqood are you at reading M1
crodrive cartridges?": RETURN
2144 IF noun=19 AND file THEN F
RINT "It says 'This 15 a blank
file «": RETURN
21446 LET message=1: RETURN
2149 REM ##x%%%%x INVENTORY %% %%%
2150 PRINT "You have:": LET k=0
2152 RESTORE 2154: FOR j=1 TO 4:
READ object: READ o%: IF oflgbj
ect)=0 THEN FRINT o%’': LET k=1

2154 DATA 16,"A paperbac# book",
18,"A golden key",19,"A brown m

139
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anila file",17,"A computer progr
am"

2156 NEXT jr IF k=0 THEN FRINT
"nothing at all"

2158 RETURN

2900 IF verb=0 THEN LET message
:1

2710 FRINT "~ 'm%$(message) ' ': RETU
RN

7997 REM #¥XXEFAEEREXEEREXEERREE
2998 REM STATUS SURBROUT INES

2299 REM 3% 5555355 3 5 X %
000 60 SUR J000+1pc*10: RETURN
2009 REM *#%%#¥¥¥Room 1#E%EE%Exx
2010 LET a$=""

S012 1IF verb=11 THEN FPRINT "°"T
hnere 1s a lever on the west

wall. Do you want to pull it?
(Y/N) ": INPUT a%

2014 IF a$="¥Y" AND lever=0 THEN
LET lever=1: LET a%=""

2016 IF a$="¥Y" AND lever=1 THEN
LET lever=0: RETURN

3017 IF move< =2 AND (lever< :1 OR
knob<9) THEN LET move=0

=018 RETURN

G019 REM #%¥%¥%%¥#R00Mm ZEXRXEEEEXR

S0Z20 IF verb=11 THEN GO SUR 302

4

2T RETURRN

Z4E PRINT """There’'s a knob on
ne wall with markings from O t
1 5. it 's sat ' at “:knob ": INPU
"Do vou want to change it (Y/

Wy "zasr IF asds"yY" THEN RETURN
D4 IMFUT "What setting” "ja%:

[F CODE a%(1)«48 OR CODE a%(1):

o8 THEN GO TO 3026

028 LET knob=ValL a$: RETURN

L9 REM ##%¥REXREFEOOM IEEEFEREEER

S0O30 RETURN

079 REM *¥¥#¥x¥¥¥Foam 4E#E¥sssxs

2040 RETURN

049 REM #¥x#%¥%¥Foom SE#EREEEEE
o0 IF computer=0 THEN LET bus
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SIRT O (RMD#17)+1: PRINT " 7MA num

nar "sbus:" bus arrives. " "Do yo

1 want to get on? (Y/M)U: INFUT

a$: IF ag="¥" THEN FAUSE 200z F

RINT "The bus stops here. You ge

t off.": PAUBE 150: LET loc=hus:
RETURN

2052 IF computer AND verb=9 AND

noun=:20 THEN PRINT #0: FAUS

E 150: CLS ¢+ PRINT "Which bus do
vou want to catgh?": GO SUR I05

H: RETURN

054 IF verb=10 AND noun=17 THEN
LET computer=1: CLS : PFRINT "

The screen lights up. It reads:"

: FRINT " ""BUS TERMINALD AS FOLL

WS: "y FOR 3=1 TO 17: FPRINT 3 'r%

(3)s NEXT j: RETURN

055 RETURN

2036 INFUT a%: IF CODE a%(1)<49

OR CODE a%(1)>%7 THEN GO TO J0

-

057 IF VAL a%<=17 THEN LET bus

=JAL a%$: CLS : PRINT "A number

":bus:" bus arrives and"” "takes

you to your chosen destin

ation.": LET loc=bus: FAUSE 1503
CLS @ LET message=0: RETURN

058 B0 TO 3056

059 REM ###%%#%%%¥#RO0Om O**%E¥EXH

S060 RETURN

069 REM #¢%%%¥%%4R00Om 7HEREAERH

070 RETURN

TOT79 REM ##x¥kit¥xRoom SREXEXsis

080 LET end=end+1: IF end<3 THE

N RETURN

S0BZ FRINT Y"You are being crushe

3 to death by the drive mechan

ism OT vour cassette recorder.
Nasty, isn‘t it?": FAUSE 2

a0 GO TO 3600

89 REM ¥¥%%%%%%%R00M FEARXEXREE

070 HETURN

099 REM #¥¥¥¥s¥f¥Room [0O¥FEXEEE¥

141
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S100 RETURN
2109 REM ##%sxx#¥*¥Room 1il¥xxxixxs
2110 IF bottle=0 THEN LET end=e

na+1

2112 IF end<3 THEN RETURN

2114 LET end=0: FRINT " ""The win

# has pixillated you. Youare be
ing transformed into binary
digits...": PAUSE 150: LET1 loc=
12: KETURN

Z11% REM **%#%%¥¥¥Ro0Om [Z%¥%xxx#

120 LET end=end+l: IF end<3 THE

N RETURN

2128 PRINT "Unfortunately the pr
ogrammer hasforgotten you. He

enters CLS...": FAUSE 150: GO TO
600

2129 REM #exdxsxexx%Room [ 5H¥EKEXE

2130 RETURN

2139 REM #¥¥%xske¥xRoom 14#*%%%%%
2140 IF o(18)=0 AND verb=11 THE

N BO TO 3143

2142 RETLURN

5143 PRINT " "'"There are three dr
awers here. Which one will yo

u open? {(kKey 1,Z, or 3 — any oth
=r key to enteranother command}"
: INFUT a%: IF CODE a%$<49 OR COD

E a%:531 THEN RETURN

2144 LET i=INT (RND#Z)+1i: If

AL a% AND Diiéirzzﬁ THEN LET
1b&)=1loc: FRINT """You can see a
paperback book®: RETURN

2145 IF 3=VAL a$ THEN FRINT y
Ihe drawer is empty.": RETURN
1446 FRINT “'"A bug leaps oud

g bites vou. You lose ey ﬁrkrh
g You are Car? .f],rrf,]. 2 LET 3
=0: FOR j=16 TO 19: IF o(j)=0 TH

ENOLET of(3)=INT (RND®10)+1
S147 NEXT i: RETURN
»148 FRINT "A bug 1
bites you. You los

you are CRrrying. DIH 1LE
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y: FOR j=1& T 19: IF oi(j)<>253
THEN LET ofj)=INT (RND#1i0Q)+1: K
ETURN
2149 REM ##*%¥%#%%%R00m 1S#%FEE%%
2130 LET end=end+1: IF end<2 THE
N RETURN
3152 CLS 3 PRINT “Ouch! You've 1
anded on the heat sink where yo
u are siowly frvingto death...":
PAUSE 150: BO TO 3600
2159 REM #¥x¥¥id¥xiRpoom 16%%EREEF
3160 IF verb=11 AND bottle THEN
FRINT " ""There's a bottle of w
ine here. Fancy a drink? {(Y/N)3"
: INFUT a%: IF as$="¥Y" THEN LET
pottle=0: FRINT " ""Aah... that's
betteri": RETURN
2162 RETURN
2169 REM #¥¢xxx¥x%¥FRoom |O*%¥%%ixs
3170 INFUT "Do you want to open
the door? (Y/N) "ja%: IF as="
¥Y* THEN GO TO 2174
3172 RETURN
3174 IF o(lé)=0 AND o(18)=0 AND
computer=1 THEN GO TO 3178
2176 FRINT #0:"You can't —— vet!
s PAUSE 150: RETURN
2178 PRINT "Are you sure? (Y/N)"
INFPUT a%: IF a$="¥" THEN (O
TO 3500
Z497 REM #£XE#EAEXREEEEREEEEREERER
3498 REM SUCCESS!
24909 REM ¥ XEFEREAEEEEEREEXERRREE
3500 CLS : PRINT FLASH 1:"CONGR
ATULATIONS: YOU'VE SOLVED THE
SFECTRUM ADVENTURE" " FLASH O3 "N
ow that vou have the chapter h
eadings and index for ‘The =]
pectrum Add-0On Guide’, read on!'®
3910 IF net THEN OFEN #4;"n"3;3-
nlayer: FRINT #4;18;:"Your oppon
ent has solved the adventure.
": CLOSE #4

rE et 2 T TTEAN
IEZ0 B0 TO 3520

143
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TEQT OQENM KSR LSRR EEEEEE
; REM FAILURE!
FEEFEEEEREFRF R REFER
FRINT FLASH 1:"Y0OU A
IF net=0 THE

FLASH O3
T "' "Want to try again? |
iFUT a%: IF a®="¥" THEN

s—p

d #4:”n“;;
RINT #41 b
our cppone ed: you reo
VoL OWn FICIW' f: LLUSE

_~'H ElE Tﬂ SHZ0

TOY7 REM #EEEEEEREAEEEAERAEEEEEES
2998 REM NETWORE SUBROUTINES
TOG0 REM KEEEEFEFEEEREEFEEEEEEEE
4000 OFEN #4:"n"30r PRINT #43"1"
: CLOSE #4: OPEN #4:"n":0: INPU
I #4qp$. CLOSE #4

4010 IF p%="1" THEN BDEH #4;"'n"
0z PAUSE O PRINT #4:"2": LET
player=l

A0Z0 IF pE="2" THEN LET player=

e I"-J

QL0 FORMAT "m":plavyer: CLOSE #4

. RETURN

8100 OFEN #4:"n";IZ-player: PRINT
#43loc: FPRINT #4;3c%

4110 IF loc=14 THEN FOR 3=16 TO
19: FRINT #430(3): NEXT j

1120 CLOZE #4: RETURN

4200 OFEN #43;"n";3-player: INFUT
#4:loc2: INFUT #43d%$: FRINT °7
"Your opponent has entered:" "d%:
CLOSE #4

4210 IF d${ TO 2)="BE" THEN GO
SUBR 4700

b220 IF d$( TO 20="DR" THEN GO
SUR 4400

A2 IF locZ=18 THEN CLS : FRIN
- d% " ""Hetter luck next time!":
a1UF

4240 IF locZ=0 THEN CLS : PRINT

d%’ ""You're on vour own now -
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and thebest of British luck!": P
AUSE 200: LET net=0: 5O TO 1000
4250 IF locZ=14 THEN FOR 31=1&6 T
J 19: INPUT #43:02: IF o(j)<>0 A
ND 024 >0 THEN LET o(j)=o02

1260 NEXT j

4270 CLOSE #4: RETURN

4700 FOR j=16 TO 20

4310 IF we(3i)=d${(S TO &) AND o]
)< *0 THEN LET o(j)=235: LET ;=
il

4320 IF ws(j)=d$(S TO 6) AND ol
=0 AND plaver=2 THEN FRINT "H
ard luck, he was too fast for vy
ou atter all. He's got it now.”
: LET o(j)=255: LET j=20

4330 NEXT j3: RETURN

4400 IF de( TO 2y="DR" THEN FOR
i=16 TO 20

1410 IF d#(& TO 7i=w$(j) THEN L
ET o(ji)=loc2: LET 3=20

4420 NEXT j: RETURN

4997 REM %% %% %% %% %% %% 5% 5 5% 9555 % %%
1998 REM MOVEMENT MENU

1999 REM *¥%¥EXEXXERREXREERERERER
000 CLS @ DIM d{lé): LET k=0: L
ET line=4: FRINT "Exites as foll
ows: " "' FOR 3j=1 TO B

5010 IF mfloc,3) THEN FPRINT AT
line,23"A "1w$(3) "'t LET d(line
/2y=m(loc,.j): LET line=line+i: L
T k=k+1

5015 NEXT j: IF k=0 THEN FRINT
AT line,23"There are no visible
exits.”": LET line=line+Z

S020 PRINT AT line,Z23;"A For any

other command": LET d{(line/Z)=
D00

5025 IF joy THEN GO SUR 9300: G
0 SUBR Z000: GO TO S070

S030 IF pen THEN GO SUB 9200: G
0 SUR I000: GO TO 5070

5040 DIM ne(2): INFUT "Enter you
- choice as shown (key ENTER fao
~ other commands)",n%

145
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S050 FOR =1 TO B: IF n$=ws(j) T

HEN LET move=m{loc,3j): LET 3=B8

+ NEXT j: GO SUB 3000: GO TO 507

0

S060 NEXT j: GO TO 2000

5070 IF move=0 THEN PRINT #U'““
Orry, you can T go that way :
SAUSE 150: G0 T 5000

o980 IF speech THEN GO SUE 800

=move
AND player=1 THEN &
GO SUR 4200: PAUEC

AND plaver=2 THEN G
GO0 SUR 4100: FPAUSE
“1“0 GO SUB 1000 G0 TO 2000

AP0 REM ##3iS s 3 i isaisaisss
4991 REM DARTA FILES These can te
6992 REM set up on Microdrive to
e hEH CONSErve memory space
HFF4 REM £ FA X EEEAFEAEER LS
6995 REM
HFF7 REM ¥¥3 ¥ ¥ EEEX XA FAARAEER
5998 REM VOCABULARY ARKAY
599 REM #XEREAREELXERELEE R R A ERE
/000 DIM w$(20,2)
010 RESTORE 70Z20:
READ wH{j): NEXT
T ‘- -“‘:,-‘} []‘}ITQ IlN il EIS il i!: 1 !Ew 1] s-\]
L) L] 1
_':; I :—-En HSNII : H;\lwn ué-—"u =iDr"u- “LCE
1 - HMD]I . ]IDF-H y IIF\:EH ] H INH ] HBU” g [iF:F:lE,
II_.:E!I 1i "‘I L] - 1 BUII

OT7T7 REM ¥REEREEEEEEFEAREEERAERES

7028 REM MOVEMENT TABLE

079 REM X4X£XEFEEXEERAXEEXEEEEXE

7030 DIM m(l7/,

40y RESTORE ”HEH' FOR 1=1 TO
FOR k=1 TO B8: READ m¢j,k):

(T k: NEXT 3

7050 DATA 0,15:0,17.0, 255,08 REM
~oom 1

7060 DATA 0,0,0,0,0,0,0,1:2 REM

FOR 1=1 TO ZO
]

br
NE
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~oom 2
7070 DATA 0,0,0,4,0,0,14,0: REM
Hoom 3
/080 DATA ©.0,3,5,0,0,0,0: REM
~oom 4
7090 DATA 0,0,0,0,0,0,0,0: REM
\Dum =

100 DQTQ 2e15,0, 0 17y16,5,0% RE

M Room &

7110 DATA B.6,0,0,0,0,0,0: REM

Room 7

7120 DATA 0,0,0,0,0,0,0,0: REM

~oom 8

7130 DATA 0,0,6,10,0,0,0,0: REM

~Room 9

7140 DATA 11,0,9,0,0,0,0,0: REM

Room 1o

7150 DATA 12.,10,0,0,0,0,0,0: REM
Room 11

7160 DATA 0,0,0,0,0,0,0,0: REM

Room 12

7170 DATA 6,0,0,0,0,0,0,0: REM

Room 13

7180 DATA 5.,0,0,0,35,0,0,0: REM

~oom 14

7190 DATA 0,0,0,0,0,0,0,0: REM

Room 15

/200 DATA 0.0,0,0,0,0,0,6: REM

rRoom 1é

7210 DATA 0,0,1,0,0,0,6,0: REM

Room 17

T297 REM %% % %% 9% 9 % %% 3% 9 3 % % 9% 9 % 9% % % % %

7298 REM SFPEECH ARRAY

7299 REM #¥E¥AEXEREXEEXEREEEREEXE

7300 DIM €(20,10): FOR j=1 TO 20
FOR k=1 T0 10: READ t(3,k)

7305 IF t{j,k)=0 THEN LET k=10

/307 NEXT ks NEXT 3

7310 DATA 56,58,29,0.: REM North

7320 DATA 55.3:,2?,G: REM South

7330 DATA 19,55,17,0: REM East

/240 DATA 46,7,35,17,0: REM West

7350 DATA 56.58,29,19,55,17,0: R

EM Nurtheast

760 DATA 55, 32,29, 19,009, 17,08 R
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EM Southeast

7370 DATA 55,32,29,44,7,55,17,0:
REM Southwest

7380 DATA 56,958,29,46,7,55,17,0:
REM Northwest

7390 DATA 36,7,13,0: REM Get
7400 DATA 33,.39,23,9,0: REM Drop
7410 DATA 45,30,41,0: REM Look
7420 DATH la._l.iq.n' REM Move
7430 DATA 53.9.7,11,0: REM Dpen
7447 DATA 14 19.21 0: REM Read
7450 DATA h.‘l.;h, i 11415, 2014
\;;.U REM Inventmry

/460 DATA 63,30,41,0: REM Book
7470 DATA 9,39,53,61,39,26,16,U;
REM Prgg.dm

7480 DATA 42,19,0: REM Key

7490 DATA 40,40,6,45,0: REM File
7500 DATA &63,15,35,0: REM Bus
TEG7 HEM #$¥EifEEEEfiEdfitrnrisrss
/598 REM LOCATION OGF OBJELTS
TE0G REM #8555 K 5K 5K 55 % %% 806X FH
7600 DIM o(20): FOR j=16 TO 19:

READ o(1): NEXT 3

7610 DATA 235.13,16,6

TET7 FEM ¥¥¥ ¥R HNEFEEEERREEEEREEE
7698 REM MESSAGES

7HTT REM %% %545 3545 5% % 3333 5 %%
7700 DIM m$(2,32): FOR j=1 10O 2
READ m${j): NEXT 3

7710 DATA "Sorry, you can’'t do t

hat.",”YDu can’'t carry any more

“Tﬁﬁ RETURN

-

FI7 REM SE¥Z XSS S ¥k 44 FrFiFtaiisss
7998 REM SPEECH SUBROUTINES

795 REM ##4EAFEEARAR AR A AR X EE2H
000 FOR j=1 TO B: IF move=miloc
2 THEN GO 70 BOZO

210 NEXT j: RETURN

2020 FOR k=1 TO 10: OUT 31.ti1,

: PAUSE 1: IF t{j.k)=0 THEN L
T k=10

G070 NEXT k: RETURN
997 REM £35# iS5 5iiiiibid it sis
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3998 REM LIGHT PEN SUBROUTINES
aoooD DEM *t*t#***tfftt*tf%f TEX
Q000 LET Lno=0: PAUSE 20

7010 LET Lno=USR 63107

2020 IF Lno=0 THE GO TO 000
SO0 RETURN
7200 50 SUBR Y000
210 LET move=dilno/2): IF move:
a? THEN GO 70 move
20 IF move<l THEN GO T
“ETU RETURN
FEY7 REM ##EFEAEEERFEXEEFIFEERXFEEEE
9298 REM JOYSTICE SUBROUTINES
297 REM #¥AEXEEAXEXEREXEEXRREEREE
25300 LET place=4
300 IF k=0 THEM FRINT AT &.2:
-LASH 1:">"; FLAGH
P310 IF k THEM FRINT AT place,d
s FLASH 13%">":; FLASH O
2215 LET choice=IN &61473%8: FAUSE
a3
D320 IF choice=247 AND places4 71
4EN  FRINT AT place,2;"A": LET
nlace=place—-2
7330 IF choice=23i9 AND place<liin
FTHEN FRINT AT place,Z:"A": L
ET place=place+Z
240 IF choice=234 AND diplace/Z
ye=17 THEN LET move=d(place/2)
: RETURN
2300 IF choice=204 AND diplace/Z
1 x17 THEN GO Tﬁ dtplacexz)
7360 GO TO 9310
7998 STOF

Sy
e liB

1

T
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Appendix 2
ow to Succeed at Mail

Order
by Mike Scott Rohan

ynd now a word about buving your peripherals by mail order.
Jon't!

No. I'm not just trying to be funny. Mail order businesses provide
i1 very useiul service, and there are times when you will have no
puion but mail order if you have decided on a particular unit. But
sefore vou cheerily write and mail vour cheque, make sure you know
how to protect yourself from the don’t-cares, the incompetents, and
he genuine crooks.

“he *don’t-cares’ are basically honest traders. You'll get what vou
wrdered - eventually. But you may have ordered on the hasis of an
idvertisement for a product that was still on the drawing-board, or
it prototype stage — and because the manufacturer has got his sums
yrong, or tried to stop a competitor cutting away the market for his
roposed new product, vou are left waiting months and months for
-omething that isn’t even properly in production. Some famous
1ames have adopted this policy, and although the products may be
vorth the wait, 1t does create a dangerous precedent for the smaller
ry. They know vou'd rather get the good price - and the good
aroduct - than go to all the bother of trying to get your money back.

s O

© Phone and check that thev are still in business and still selling the
.ame product at the same price with supplies still in stock.

In vour ordering letter, set a definite time limit for delivery (if
hey insist on their coupon, tack it on as well), The limit should be 28
iays at the most.

Check at least once before the end of vour deadline. If nothing has
ippeared, send a registered letter demanding your money back.
Often vour order will miraculously appear.

‘he point is that when you make an order in writing you're
1egotiating a contract, and if the company takes vour money
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vithout argument they're accepting vour terms. So if the goods
1on’t materialise, and vour money doesn’t either, talk to your local
“itizen's Advice Bureau, the Office of Fair Trading, the Advertising
Standards Agency (if the firm is a large one) and - most importantly

‘he magazine that carried the advertisement, as you should be
:overed by their mail order protection scheme. This is because you
may be dealing with one of the other two categories - an
ncompetent, or a crook.

Tome computing has revived the cottage industry, and there are
10w hundreds of firms operating from garden sheds and back-street
erraces. lhis is all very good for the economy, but many of these
honest folk are not business people, and they have a charming but
innoving habit of losing vour order somewhere in last week’s
laundry basket. At least they aren’t cashing the cheque and making
ree with the interest. butif in doubt, badger - especially through the
nagazines that carry their ads. You may be driving them to a
1ervous preakdown, but then no one forces them to go into business
in the first place. Also, there is just a chance that this kind of well-
neaning incompetence is the cover for categorv number three — the
yut-and-out crook.

"he onlv way to win with the crooks is to make sure that they
1ever get vour money in the first place. Find out all you canabouta
~ompany betore you send your money: has it got a proper address
ind phone number? If not, forget it. How long has it been trading?
.1ave any magazines had complaints about it? The cost of a few calls
-ouid save vou a lot of money.

(30ing bust

t happens - and when it does, you are going to be a long way down
he creditor’s list. So how can you protect your money?

"he best way is to use a legal form of words devised by the
Vational Federation of Consumer Groups (12 Mosley Street,
Vewcastle-upon-Tyne) who will sell you printed stickers saying:

This moneyv is sent on condition that you will hold it as a trustee
n my pehalf, and that it will remain mine until the goods have
reen sent to me. If you accept this payment you will be deemed
0 have accepted this condition.

't won’t stop thieves stealing the money, or frauds misusing it, but it
may make them think twice. Their worst enemy, after all, is the
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person wno has the sense to stand up and complain. Another and
pernaps better way 1s to order with a credit card such as Access or
3arclaveard. These companies will protect their money - and yours

w1th an iron fist, but you could havea lot of trouble getting the bad
oraer wiped off your statement!

Support

Lack of easvy servicing and back-up is another problem with mail
yraer. The company may be good and offer an excellent guarantee,
but it’s a long way to go if and when something does go wrong. And
f you're dealing with incompetents, they may not even have thought
)i support when marketing their product. However, if something
sou’'ve bought doesn’t perform as advertised, or at all, you'reentitled
o an instant refund. The law savs that anything sold must be fit for
he purpose it was sold for. And if it does any harm to your system as
a resuit, you're usually entitled to damages.

Hemedies

‘our best friend in anv mail order case ought to be the magazine
hat carried the advert. They make money from it. as the law has
-ecognised with the protection scheme - but note that it doesn’t seem
(0 apply to classified ads, or if the ad invites vou to send for a
yrochure from which vou make your order. If the magazine can’t
1elp you try some of the organisations mentioned earlier - and don’t
e afraid to use the law. The Small Claims procedure is designed for
ordinary folk like us, and the more we use it, the better. The more we
sit back. the more trusting we are, the harder we make it for good,

“onest traders to succeed.
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Where to Find Them

\DS

{ Bonchurch Street
ortsmouth., Hanis PO4 SRY
telephone: 0705 823825)

WGF

‘6 Van Gogh Place
jognor Regis

W Sussex PO22 9BY
telephone: 0243 823337)

31-Pak

0 Box 6

Vare

lerts

telephone: 0920 3442)

iritish Micro

Init Q2, Penfold Works
mperial Way

Vatford WD2 4YY
telephone: 0923 48222)

‘ambridge Microelectronics
EPROM products)

Milton Road

‘ambridge CB4 1UY
telephone; 0223 314814)

“heetah

4 Ray Street

ondon EC]

telephone: 01-240 7989}

Advanced Memory Systems
Green Lane

Appleton

Warrington WA4 SNG
telephone: 0923 62907)

Basicare Microsystems Ltd
12 Rickett Street
London SW& [RU

Blackboard Electronics
I7 Beechfield Road
Davenport

Stockport

Cheshire SK3 8SF
{telephone: 061 487 2508}

‘ambridge Computing

1 Ditton Walk
Cambridge CB3 8QZ
{telephone: 0223 21443])

TCS {joysticks and interfaces)
PO Box ITW9

Leeds LSI6 ONT

(telephone: 0532 670625)

T onsumer Electronics Ltd
(Suncom joysticks and others)
Failsworth

Manchester M35 OHS
(telephone: 061 682 2339)
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arley Systems Ltd
The Pepperboxes

ireat Missenden

3ucks HP15 9PR
telephone: (024028 630)

TL Kathmill Ltd

'he Old Courthouse
Jew Road

_‘hatham

Kent ME4 40)]
(telephone: (634 815464)

Kelwood Computer Cases
Downs Row

vioorgate

Rotherham S60 2HD
telephone: 0709 63242)

vaplin Electronics Supplies
viaphn Complex

Jak Road South

jenfleet

issex S57 2BB

(telephone: 0702 552911)

vicro-Pad

4 Brackley
Queen’s Road
¥evbridge

surrey KT13 0BJ
telephone: 0932 42882)

viicrovitec Lid {Cub monitor)
> . Box 188

Futures Wav

Jolling Road

dradford BD4 7TU

telephone: 0274 390011)

viracle Systems

» Armitage Way
Rings Hedges
Cambridge CB4 2UE

Hilderbay

8-10 Parkway

London NW]
(telephone: 01-485 1059)

Jiles Electronics

48 Parkway

Chellaston

Derby DE7 1QA
(telephone: 0332 703892)

Kempston Microelectronics Ltd
Unit 30. Singer Way

Woburn Road Industrial Estate
Bedford MK42 7AF

(telephone: 0234 §52997)

Micro Power (Add-On Sound Unit)
8 Regent Street

Chapel Allerton

Leeds LS7 4PE

(telephone: 0532 683186)

MicroMyte Communications
Polo House

27 Prince Street

Bristol |

(telephone: 0272 299373)

Minor Miracles {modem)
Ipswich
(telephone: 0473 50304)

Morex Peripherals Litd
172B King’s Road
Reading

Berks RGI1 4EJ
‘telephone: 0734 584238)
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Ness Micro Systems

00 Drakies Avenue
nverness [V2 35D
telephone: 0463 790368)

YE L.td

vorth Point

ilwilly Industrial Estate
Penrith

‘'umbria CAll 39BN

¥rme Electronics

> Barripper Road
‘amborne

“ornwall TR14 7QN
(telephone: 0209 715034)

Yinnacle [.td (BEEP amplifier)
‘innacle House

(Jasthouse Wharf

Jrpington

Kent

telephone: 0689 27000)

'rism Business Systems
rism House

8-29, Mora Street
"ondon ECIV §BT
telephone: G1-253 2277)

RD laboratories

20 Court Road Estatc
‘wmbran

iwent NP44d 3AS
(telephone; 06333 74333)

:atra Systems Lid
Voodham Road
¥oking

Surrev GU214D1
‘nauiries telephone:

34862 23845

;ignpoint Ltd

‘nit D, 166A Glyn Road
‘lantan

ondon E5 MJE
telephone: 01-533 0724)

Stack Computer Services [.td
290-29% Derby Road

Rootle

Merseyside L20 8LN
telephone: 051 933 5511)

Network Computer Systems
3% Bampton Road

Luton LU4 0DD
(telephone: 0582 508616)

Orien Data (Micro Command)
3 Cavendish Street

Brighton BN2 IRN

(telephone: 0273 672994)

Pctron Electronics

i Courtlands Road
Newton Abbot

Devon TQI12 2JA
(telephone: 0626 62836)

Primordial Peripherals
89 Herne Road

Bushey

Herts WD2 2LP
{telephone: 01-950 9533)

Protek Computing Ltd
'A Young Square
Brucefield Industrial Park
favingston

W Lothian

(telephone: 0506 415353)

Ricoll Electronics Ltd
48 Southport Road
Ormskirk

Lancs L39 I1QR
{telephone: 0695 79101}

Sinclair Research
Stanhope Road
Camberley

Surrey GUI15 3PS
(telephone: 0276 685311)
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stonechip Electronics Ltd

'nit 9. Brook Industrial Estate
Jeadbrook Lane

vldershot

telephone; (0252 318260)

wuccess Services { Pickard controller)
54 High Street

Sloxwich

Valsall

¥ Midlands WSI3 3JT

telephone: 0922 402403)

i hurnall Electronics

5 Laverpool Road
‘adishead

vianchester M230 58G
telephone: 061 775 4461)

ranstorm

1i Keats House
*orchester Mead
Jeckenham

Lent
telephone: 01-658 6350)

J-Microcomputers (add-on
:Xpansion boards)

.ong Lane

Varrington

“heshire

¥Vilham Stuart Systems
Juarley Down
"holderton

.alisbury, Wiltshire
telephone: 098064 235)

lechnology Research
356 Westmount Road
London SE9 INW
(telephone; 0784 63547)

Timedata (ZXM soundbox)
16 Hemmels

P.aindon

Fasildon

“ssex SS156ED
‘telephone: 0268 418121)

‘rojan Products
'66 Derlwyn Dunvant
Swansea SA2 7PF

Voltmace I.td

Yark Dirive

Baldock, Herts
(telephone: 0462 894410)

Zeal Marketing Ltd (sound booster)
Vanguard Trading Estate,
storforth Lane

Chesterfield S40 2TZ

(telephone: 0246 208555)



indeXx

weouste coupler, 112

iadress, 4

ilophones, 69

inalogue to digital converters,
b 75, 1278

immation {with light pens), 87

\SCI codes, 2, 111 12

stari connections see D-tvpe ( Alari)
JONNECTLONS

izimuth adiustment, 49-5(

lasicare svstem, 46, 126, 130
saud rates, 48-9Q, [ 14- 15

it 4

wifer, 59

wie, 4

artridge (Microdrive) see
dicrodrive cartridge

artridee (ROM ) see ROM

asscite storage, 47, 48-52

"AT. 55,61, 65,60

‘entronics interface see interfaces,
aarallel

‘nannels, 56 &, 117-21

"LOSE#, 58-9

:omposie video signal, 123

ontrol devices, 76. 126 31

:ontrolling mains devices, 127 28

M disk system, 64

B o

I-tvpe {Atarl) connections, 10-11
1aisywheel see printers

1ata entryv, 29

1ata transmission, 109
temodulation {of video signal), 122
ngital tracers. §5. 88-9]

lirectory { on disk), 62

sk, 652

iisk drive. 4%, 63-4

usk interfaces see interfaces. disk
tisk operating systemsee DOS

disk software see software, disk
DOS. 62-3, 647

dotcrawl{on TV display). 122
dot-matrix see printers

duplex, full, 110

duplex, half. 110

EPROM, 66, 129
ERASE, 55

‘ast loading (casselte). 48

feed mechanisms, printer, 98

firmwarc, 9

FIZ disk interface, 66

IFMORMAT, 54, 117 IR

tfriction feed see [eed mechanisms,
arinter

graphic plotters. 98, 104, 106
graphics pads, 85,91 94

hardwire modem, 112

IN, 26,127

INKEYS., 119

INPUT, 58-9, 117 18

input and ocutpul. 6, 8, 83

Interface 1, 38-9,52 60, 113,116 21

Interface 2, 21

interfaces. 8

intertaces, disk. 62-7

nterfaces. joystick, 17-25

interfaces, joystick. “plug’, 22-3

interfaces. joystick. fixed, 20-22

interfaces, joystick. programmable.
23-35

interfaces, monitor, 123-5

interfaces, parallel, Y9 101

interfaces, serial, 3, 99, 100, [02.
11t-15

jovstick interfaces see interfaces,
Joystick
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ovsticks, 10-17

oysticks, analogue. 12, 80

oysticks, potentiometer see joysticks.
inalogue

oysticks. switch, 11

1 see kilobyte

key, 1

tevboard, 25-6, 27-30
ilobvte, 4

T.¢Stick. 17

ight pens, 85, 86-8

ight pens, calibration of, 86
ight Rifle. 17
ight-sensitive cells, 127 8

lock-up, 1

mail order. 150

nemoery upgrades {chips), 40 41,
$2-5

nemory ungrades (plug-in), 45 6. 130

nenu seiection., 76, 85, 88

nicrochip, 40

Vicrodrive. 29,48, 52 61

viicrodrive cartridee, 52, 33 4

Aicronet 800, 107-8. 114

nogems. 109 116

modulation { of video signal), 122

nonitor interfaces see interfaces.
noniar

momtors, 123-3

VIOVE. 59-60, 120

tetworking, 116- 21

JPEN#. 57 8

inerating system, 63

YUT. 70 71,74, 78-80, 90, 128
wutput see input and output

raper (for printers), 103

sarity bit, | 10

*(CB, 33,35,37.38 9,40-45

serspective drawing, 94

nteh (of a sound), 79 80

riotters, graphic see graphic plotters

wris, 6,48 9

rotentiometer, 12, 89 90

rotentiometer joysticks see joysticks,
inaiogue

‘restel, 108, 114-5

PRINT, 56 60,65 7.117 19

printer interfaces, 99-102

printers, daisywheel, 96, 98, (02, 104,
106

printers. dot-matrix, 96 7. 104 6

printers, ink-jet, 96, 104, 106

printing screen displays, 100 101

rrogramentry, 2

PROM. |7

psecudo-ROM. 24

RAM, 3

‘ead-write head (disk drive), 61

register {in sound synthesisers), 79

RGB video signal. 123

roll feed see feed mechanisms, printer

ROM._ 5,130

ROM cariridges, 2 |

RS232 serial interface see interfaces,
erial

sector {on disk}, 62

sector {on Microdrive cartridge), 54-5
software, 9

software, disk, 63

sound synthesisers, 76- 84
speech recognition units, 74-6
speech synthesisers. 6874
Stack Light Rifle see Light Rifle
start bt 11O

static electricity, 42

stepper motors, | 28

stop bit, 110

streams. 56-60, 117 21

Ielesoltware, 116

through bus. 19

rme cantroiler, 129

token, 7.111-12

track, (on disk), 62

tractor feed see feed mechanisms,
printer

Irickstick, 15-17

typewriters, electronic, 102

viewdata, |08
Viscount Disk System, 66

wavetorm (of a sound), 80
wild card facility (on disk). 63
word processing, 29, 100

X-rays, 125

Z80A microchip, 2, 5
ZX Printer, 567, 60, 96
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Joysticks, keyboards, memory packs, microdrives, disk
drives, speech units, sound synthesisers, light pens, digital
tracers, modems, printers, and Input/Output devices -
there are hundreds of add-on units available for the
Sinclair Spectrum, at prices to tempt every user. But which
are the best, which are the most useful, and which give
you real value for money?

The Spectrum Add-on Guide answers these questions
and many more. In easy, non-technical language it
explains what each of the most important add-ons does,
ow it works, and most important of all, how you can
actually use it in your programs. Whether you're a
dedicated games player, a compulsive programmer, a
serious business user or a budding author you'll find all
the information you need to set up a tailor-made system
and save the price of this book many times over. There
are detailed program listings for the 'best buy’ in each
section, and a complete adventure game that can use up
fo seven different add-ons, including two networked
Spectrums.

he Author

\llan Scott is a professional writer and editor and an
ward-winning audiovisual producer. He uses computers
or graphics design, word processing, and data handling,
ind has built up a complete home system based on the
spectrum. The Spectrum Add-on Guide is the result of his
Xperiences.
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