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SPECTRUM Revisited 26
Growing old gracefully, the
Sinclair ZX Spectrum is almost
three. We analyse the UK's
most famous micro: its good
points, its not-so-good points,
and its keyboard. What price
another three years for the
Spectrum?

OUTPUT

COMMODORE file 10
For users of the 64 and the 1541 disk drive, here's a collection of
utilities to extend your file handling.

MEMOTE! head 17

From Basic the Memotech’s sound capacity is limited — but you
can make more of it with these machine code routines.

2

AMSTRAD fine art
Add s

nvas or two to your Amstrad's portfolio.

Lock 20

Spectrum programmers looking for a means of protecting their
software could take a tip from our resident locksmith.

Acorn lines up its
OPD challenger

ICL mayhavestolenamarchon
its competitors with its One Per
Desk (issue 88), but it is unlike-
ly to have the field to itself for
long.

The first UK threat to ICL
will come in the shape of
Acorn's promised Communi-
cator.

According to managing
director Chris Curry, its offer-
ing will undercut the price of
the OPD with a price some-
where between £500 and £800
It will be based on a 16-bit
processar, probably an B086.

Unlike other manufacturers,
Acorn is doing all the develop-
ment work in-house, although
there is believed to be a heavy
British Telecom interest in the
product

Work is well advanced on the
Communicator and those who
have seen it are enthusiastic
about its chances.

Unlike other Acorn products,

Part Il ofa program in which the Atari showsoffits player missile
graphics and display list interrupts.

PERIPHERALS

PCPlot 38

It flies like a turtle and draws like Picasso — the £250 Penman
Plotter for the BBC turns a few tricks.

Check out Comprint, the interface that's your link to Epson-type
printers from the notoriously fussy Commeodore 64.

Office party 0 46

The Mini Office package has ideas above its station for a £6.95
piece of software — find out how far it goes.

Monitor 1 | Microwaves 8
Acorn goes for the universal | Share your hints and tips.
terminal, this page; Which | poogn 34

Computer? Show preview, page
2; Enterprise reaches first base,
page 3; home micros to change

Gnomic wisdom from our resi-
dent rune reader on the adven-

their spots, page 4. ture page.
o Gty 5| Semaghy - S
The top games of 1984 for the | Spectrum, Dragon, Commod-
top six micros. ore and Amstrad games come
RandomA 7 under the microscope
Make your voice heard on our | Deend »
version of Speakers’ Corner. Pretty ads all in a row.

iri 9 | Quit/Datelines 52
Expert help in your program. | Dates to remember, jokes to
ming problems. forget.

BOCarab fApple S s  is not based
It's action all the way in this apple-picking hard-driving game. | on either the BBC board or the
Modish ATARI 24 | Electron.

From the other side of the
Atlantic comes news that both
IBM and AT&T are planning
products

. r :
The IBM offeringis called the
Cedar and was originally de-
signed by Relm, a telecom-
munications company. [BM
was so impressed with the
product it bought the company.
ATE&T is also buying in a
design from outside. Its PC7300
comes from Convergent Tech-
nologies, the West Coast com-
pany that produces a range of
personal computers that in-
variably appear with other peo-
le’s labels on.

Since both these American
machines combine the power of
a personal computer with the
communications facilities of an
intelligent telephone they will
cost considerably more than
ICL’s OPD.

All these OPD competitors
are due to appear in the
during the course of the year.

Acorn, having leaked the
Communicator's existence, has
now returned to its traditional
reluctance to discuss future
products. The best guess of its
launch date is sometime during
the summer.

Regardless of who makes it
first, it would seem that ICL has
around a six months lead.

Spectrum users get third disk option

Spectrum Plus and Minus users
who want to take a step up from
cassette have a new option.
For £219.95 Thurnall Elec-
tronics (061-755-7922) has pro-
duced a 3in disk drive that can
handle up to 500K of storage.
The Thurnall drive comes
boxed with all the necessary
leads, a manual and a disk with
introductory programs to start
you off. In terms of compatibil-

ity, the disk drive will run a
wealth of software already
available for the Spectrum and
itcan be used with Microdrives,
Interface 1, a host of printers
and joysticks.

The system will be available
inlateJanuary and if you're not
satisfied with its performance
when you've bought it the
company is offering a money
back guarantee.

PCN JANUARY 51985




\ONITOR

irmingham show
gets down to business

The Which Computer? Show at
Birmingham next week wins
the ultimate accolade — Sine-
lair will be there for the first
time.

Since the four day show is
primarily a business exhil
Sinclair's main exhibit will be
the QL, but you'll be able to see
the Spectrum and Spectrum
Plus and the company promises
that ‘any new developments’
will also be on view. This could
mean that new QL peripherals

A200 — Canon fires |BM broadside.
are expected, either from Sinc-
lair itself or from independent
suppliers Quest’s disk
attachments are almost ready
for release.

Sharp, the Japanese giant
that started out with a propel-
ling pencil, will give the first
public demonstrations of its
MZ800(issue91). This machine
offers compshblhly with the
MZ700 home micro but Sharp
intends it for serious business
applications in the style of the
QL or the Commodore Plus/4.

Sharp's business-like
approach to the subject will also
be evident in two other systems
on show. These are for specific

users behind bars and in shops.
Built around existing hard-
ware, they put Japanese know-
how at the disposal of licensed
victuallers and point-of-sale
shop assistants.

mmodore, which used the
show last year to give the latest
re-launch to its will o’ the wisp
700 system (now you see it, now
you don't), will produce an
IBM-compatible desktop from
up its sleeve this time round
(issue 92).

IBM-compatibility will also
be the theme of tl anon
stand, where the new A200
micro will make its début. A
feature of this system is the
Q-Link networking system
launched at the same time, to
give users the ability to com-
municate with the PC itself and
with Apricot micros. Compaq
will also be demonstrating its
desktopIBM-able, the Deskpro.

For home enthusiasts one of
the most lising of Janu-

be completely IBM-compatible;
the main difference lies in its
9'|n colour screen which is

pﬁ;ed as part of the basic

Dlwﬂtl the quietest of the
lap-held micro makers, will be
sounding off on the subject of
applications for the M21 and
M24 and on the integration of
personal computers in office
environments. [ts 744 square
metres of floor space will not be
s0 integrated — the company
has had to take two separate
stands to fit everything in.

Away from the bustle of the
show the National Computing
Centre is putting on i

colour and offers you single
pixel plotting. It costs £12.50.

Sinclair's latest
act of faith

The ZX81 has often been de-
scribed as the Model T Ford of
the microcomputer industry, so
it's perhaps inevitable that
inclair's C5 battery-assisted

tricycle will be described as the
ZX81 of the motor industry.
The C5 is a bare-bones sort of
machine — so much so that we
at PCN can now brmg ynu a

of which the most interesting
for personal computer users
looks like its exposition of the
Data Protection Act.

The Which Computer? Show
takes place at the National
Exhibition Centre, Birming-
ham, from January 15 to 18.

ary’s new machines will not be
at the show, nor for that matter
in the country. Oric intends to
launch its Stratos in France,
and will only bring it to the UK
if it sees any future for it here.
Last year Oric launched the
Atmos at the Which Computer?
Show.

The other UK companies
launching new machines fall
firmly into the business categ-
ory. A little known Aldershot
systems house threatens to
make a splash with a sub-
f.é;xm'lll? -oo:‘patible. and

wl launch an uj

Octopusalongsidea re-rv[eased
Durango Poppy. Tadpole Tech-
nology will give a run to its
Titan Unix micro, and Cifer is
aiming in the same direction
with a machine called the
Series 9.

MSX will be there, but Sanyo
will probably give more prom-
inence to its new MBCT75 than
tothe MPC100 MSX micro. The
MBC775, with 256K and an
8088, is designed says Sanyo to

Octopus — LS! adds tentacles in_upgrade.

C64 games top new
year releases

New year software for Com-
modore 64 and QL users is on
the way from Romik, Pact, and
Energy Soft.

Romik's Knightmare and
Captain Starlight, both selling
at £6.99 for the 64, are described
by Romik as ‘the best games
they've ever released’. You'llbe
able to judge for yourself at the
end of this week, when they go

on sale.
Pact (0733-233600) has
added a switch and two LEDs to

its Commodore software to pro-
duce a cassette interface. The
Panda 20/64 will let you use a
non-Commodore recorder with
either the Vic 20 or the 64. It
costs £17.99.

The QL gets a graphics desig-
ner from Energy Soft (0695-
33988) this month. The soft-
ware provides a range of draw-
ing facilities, lets you mix text
and graphics, copes with full

follow these instructions.

First, lie down on your back.
Now bring your feet up about
six inches from the floor, and
tilt your head forward. You're
now most of the way there, but
you need to steer, so put your
hands under your knees, and
start pedalling with your feet.
Just a few more hours practice
and you should be a competent
Csdriver.

Of course you can also go into
full simulator mode by repeat-
ing the above instructions in
the kitchen, this time with the
washing machineon sothat you
can simulate the C5's adapted
washing machine engine. You
could also put a blanket round
your shoulders to simulate the
weather-proofing add-on that
will be produced for it.

You can probably deduce
from all this that the C5 isn't

uite the combination of milk-

oat and Mini Metro the world
has been expecting. It's an
open-topped three-wheeler
whose motor will take it up to
around 15mph, perhaps faster
if you pedal hard. You'd better
not though, because you don't
need to have a licence, insur-
ance, crash helmet or road tax
for a vehicle with a maximum
speed of 15mph.

Sinclair is aiming for produc-
tion of 100,000 C5s next year,
although currently only around
100 a day are being produced.
But with the vehicle selling for
less than £400 we should soon
see recumbent pioneers gliding
past.

It’s a moot point whether the
vehicle will revolutionise com-
muting, but it's certain to
achieve minor cult status at the
very least. And there could be
more where it came from, as
Sinclair is talking about pro-
ducing a whole series of electric
vehicles.

PCN can exclusively reveal
that the first step will be the
E!miuclinn of a 500 Lb (lega-

yte) RAMpack that will help
you pedal faster. The machine’s
successor, the C6, will have a
number of added features, in-
cluding a rubber membrane
keyboard to replace the C5's
pressure-sensitive handlebars.
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at last minute

The Enterprise micro finally
made it into the shops with just

a  week before
Christmas.

Trueto form, the microthat is
16 months old at birth lined up
on the starting grid after last
minute hiccups and false starts.
Enterprise expected to have
3,000 machines in a selection of
shops in secret locations on
December 10. But by December
13 the distributor, Prism, still
had nothing to distribute; En-
terprise was talking about
numbers closer to 300 and the
shops turned out to be just
round the corner from Enter-
prise’s London HQ

On December 14 the first
reported retail sightings of the
famous micro started to come
in. Two retailers claimed to
have a handful of machines
each, and encouragingly for
Enterprise one of them almost
sold out over the weekend.

The next deadline for the
company to watch come and go
is mid-February, when it is due
to hit full production.

We'll have a full Pro-Test of
the Enterprise 64 in our next
issue. Here by way of a trailer
are some of our reviewer's
comments on the micro that
came in from the cold: "Sixteen
months ago the Enterprise was
probably the dream machine of
Jjust about every computer own-
er in the country. However,
more than one year later, en-
thusiasm for the machine has
dropped.

‘Unfortunately the Enter-
prise offers the computer public
nothing that hasn't been seen
before.

to spare

PCN JANUARY51985

“The Basic is extremely long-
winded using phrases such as
CLEAR SCREEN to erase the
screen content. Surely it would
have been much shorter to use
the more common cis. Never-
theless, it must be said that the
use of these extended phrases
does make any program that is
written in Enterprise Basic
much more readable than on
any other machine.’

MSX prices — still
tumbling down

The tumble that MSX prices
took before Christmas looks
likely to continue in the new
year as UK prices come down to
approach Japanese levels.

Toshibaled theway (issue 92)
and threeother companies have
responded so far. Goldstar was
the first, bringing the lowest
priced MSX micro in the coun-
try down to £199. Sony and
Sanyo are expected to cut theirs
by £60 this week

Goldstar is still the only one
below £200 and in Japan MSX
costs less than half this (see
View from Japan). The magic
figure for the UK seems to be
£150 — this is the level that
MSX machines in general are
expected to reach in 1985.

The figure of £150 is roughly
half what MSX micros came in
at when the first machines
arrived in the UK a matter of a
couple of months ago.

The MSX manufacturers
have offered an assortment of
reasons for the early high
prices: a shortage of the boards
which convert the output sig-
nals to match UK television
protocols was one proposal
you're being expected to take
seriously

IEW FROM JAPAN

55, listed at £149, wupln‘fm’
about £100. National's
was similarly priced md dn-
counted, and ROM packs from
General with what appeared to
be decent games were going for
£9.50, down from £16 (the
standard games price here).
Products from other makers
were less generously dis-
counted. So as far as 1 was

I've been giving some time
recently to turning a

processor into a column proces-
sor. This is a sample of how

MunVleﬂﬁnmlem ht
‘How are the mighty
fallen. No sooner sai
. Tis the season to be joyful.
A fool and his money are easily
parted.’ S 2
The theme of this gibberish
and the reason for the exercise
come from the same cause. It is
the last he thmw of a
man who is to keep
“.‘Ram-hdslth.ybynmg
moulr.hmglwdo
with a micro.
ultimately responsible. I h-(g
it, forgive me. But I must
confessit. . .Iwasinthe market
for an MSX machine as a
present for my seven-year-old
50

.
Actually my wife helped me
for into the market, but that's
no excuse. [t was either MSX or
a bunch of games for my mlm‘

Anrl have hlll‘ the kids in the
coming in and

ﬁh:f - J.E:Har uﬂw“-

nl]mrmyhybﬂl My

d it was a choice be-
tween Sony and National, with
the latter favourite because of
nh real keyboard and two car-

Unfortunately
could be linked up to an
RGB monitor, a grievous fault
with all MSX machines.

It was at this pom\'. that 1
realised, asI'vesaid before, that
1don't have any overwhelming
affection for and conse-
3|:ntl don't know much about

t was conceivable that
my son might feel the same
way. Perhaps, [ ht, 1
should test him out first. 1
bought Donkey Kong III for
£2.80 and took it home. That
evening I tried it out fora couple
of hours— I madeit tostage two
and scored a few hundred
points.

The next morning my son
tried it out and made it to stage
seven with several thousand
points. On his second game he
did even better, displaying
beyond doubt his attitude to-
'wards computers as game play-

et
I came to hate the thought
of Christmas and probably will
cometoloathe thedaysthat will
follow. The very thought that
ﬁwnnnwun.wlum u%hlvetn
lecture him about his youthful
N8g , he'll be staring

doesn't extend
qulte that far.
Asamatteroffact, asltriedto
point out to my faithful help-
mate, Japan being a Bi
we should wait unta]

me in the eye thinking, no,
knowing, that all he has to do to
reassert himself is to challenge
me to a game of Donkey Kom
Even more terrifying is

S;’he

rchandiser, with
tumlnd.prleuol'nllh
MSX systems
There was one from Pioneer
listed at £300, discounted to

u.-;myvnl':,whaln
far has avoided micros like I
avoid dirty dishes, will get hold
of some kind of home budget

mm and start running my

But there under the tree was
the MSX micro, a witness to my
abject failure to bribe Santa
Claus, surrender my keyboard
to peanut butter and jelly, or
convince my family to join some
obscure Zen sect that requires
them to spend every idle mo-
ment meditating on the evils of
middle-tech.

Maybe eventually I'll come to
terms with it and meet it on its
own pnunrl. Maybe by then its
ga will have shifted, and

1 only need to use it in a
rder or a tel
[ulnyr.ue.thcmfmm
Japan 1s that 1984 was an

interesting year. Hope it has
been for you, lnd until next

time the season
fmm Dnnk-y Kun£

3
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Putting commerce
back into computers

Acornisduetolaunchaseriesof
home control products (issue
90) in a few months time. MSX
is intended to be built in to
articles like video recorders,
televisions, and other electro-
nic goods. Sir Clive Sinclair’s
electronic car is powered by a
washing machine motor.

All through last year the
movement behind ‘useful home
micros gathered strength. In
the form of public statements
from such people as Acorn head
Chris Curry it hinted vaguely
at how micros are likely to
develop in 1985. But you'd
better be ready for the change,
because now the people at the
business end — the high street
retailers — are looking forward
to a revolution in microcom-
puting.

Their reasons are based on
commercial judgements. Dave
Gilbert, Dixons' marketing
manager, said: "You can’t grow
the home computer market on
the basis of games because you
reach saturation.’ Others were
less direct, but the overall
impression is that the shops
near you will be selling micros
for useful purposes because
that's the way they see the
mnrket going.

ple are now going to
consider more serious applica-
tions,” said Michael Litvin of
Computers of Wigmore Street,
‘Serious software sales will
increase.’

0Odd man out among the big
chains is Woolworth, which is
upholding the honour of the
games machine. It told PCN
categorically: "We will not be
stocking the Acorn home con-
trol device.’ Instead, in 1985, it
will be concentrating on soft-
ware and add-ons.

But it might be forced to
change this position. Its com-
petitors — independents and
retail chains alike — agree that
the next stage for microcompu-
ters u:ill involve an element of

explain the benefits to the
consumer,’ said Dave Gilbert.
Others see it as a develop-
ment; WH Smith, for example:
‘Anything that makes the com-
r_u!.eruaefulmlhehomrsuunds
ike a good idea. Anything that
develops the role of the compu-
ter we would see asuseful ' John
Greengrass of Boots admitted:
‘Computers are useful, but no-
one seems to know what to do
with them. Home control de-
vices may be the answer, who
knows?
Accordingto Litvin the stress
will be different. Software that
applies the logic of program-
mingtothe natureoftasksishis
idea of usefulness, and he cited
an ideas processor as an exam-

ple. This is a radical distinction
and, on the face of it, a more
attractive proposition than a
device that will close the cur-
tains at nightfall, but it points

in the same direction
With the manufacturers and
the retailers agreeing, it begins
to look as though there's a
conspiracy at work to make you
throw away your games
machines in favour of some-
thing less frivolous. But not all
the manufacturers are commit-
ted — there's always the new
Atari Corporation, headed by
Jack Tramiel, to carry the ban-
ner of the games players. Tra-
miel has gone on the record as
saying that the fun has gone out
of computing, and that the
urers are taking

Comp s are not
there just for playing games,
said WH Smith, which also
spread a wet blanket over the
kind of home applications that
are available now when it

: "and budgeting . . .’

None of them is prepared to
be very specific about the form
that ‘usefulness’ will take.
Acorn’s idea is to produce a
board-level device that can be
built into pieces of domestic
electronic equipment so that
you will be able to exert compu-
ter control over a number of
household functions.

"The new style of computing
will need a hell of a lot of hard
work and will be dependent on
the quality of the merchandise
and how well the trade can

themselves too seriously. In the
same breath he's prone to say
things like: ‘Business is war,’
but if that's the case you can be
sure that Atari will have pre-
sented it in the form of a
computer game before too long.

Meanwhile Sinclair con-
tinues to put its weight behind
the QL, Acorn prepares to
deliver the ABC business
machines, and Commodore is
about to launch a desktop [BM-
compatible machine. Oric's
Stratos isn't due to be launched
in the UK but its business
machine probably will, and
Apple will be lost to the hob-
byist for ever if the Mac suc-
ceeds. Perhaps it is a con-

spiracy.

Why can't they get it nght."
Micro manufacturers mic-
ro specifications, that is. This
outburst follows the so-called

more experience should be able
to turn out everyone's favourite
m wlth one hand tied be-

ir back.
Commodare 64 has

But the
lousy Basic and the
huamnzelymp screen,
Only the
En le comes with a joy-
uilt in — without a fire
butm:— only the Amstrad
has a dod:uted tape deck and
maonitor as part of the package.
The 64’s drives are slow, the
disk drive from Oric and Am-
strad won't support random
access files and the BBC has a
severely limited memory. You
name it, there’s at least one
department where my micro
beats yours.
What's the answer? Well, it's
clear that you don't r!a.lly need

a 16-bit processor, a Z80

nl-l»)ll.l'hm'luwn]lrh
Certainly the machine must
h ites, and the

50 %
OnethingI'dreally like tosee
is a built-in toolkit. The BBC
may have an assembler, but
whl!'t needed is a full Basic
toolkit, including such features
as find and replace, variable
dump, in-line assembling of
md-lndooomAndon

similar!
Mldn'thlnonly-unn
but, as with the Beeb, RO!
yl too for applications soft-

A.nymmt.huudlyuhauld
some built-in mass-

mrage device, and Amstrad
almost got that right. But the
tape deck isn't under micro

microcass-

of the Epson PX-8 lap
pwuhle is) s0 you must go
through all that press-play-
a;l;;ny-dﬂwn—key to get any-

'l'hunnurpnnngmvenﬂm

reliability is still a major prob-
lem and capacity is low. So
what's wrong md‘; a smgle 3in
drive or whatever, like
Macintosh?

Memnry is still a thorny

issue. Is 48K enough? It doesn't

lookllhlt but 64K seems to be
a stwk,mg point. Is it really
worth producing a 128K micro
if the code for :wl:l:llmnn
software must beso
left with only 15K worl mne”
No, 64K seems quite adequate.

But sound is a different mat-
ter. It's here that manufactur-
ers have come closest to the
ideal. Three or four voices, tone
and volume envelopes, sound
H and so on all fit the

ill.

however, be simple; S«rel’
£ s T, y
micros

fined m l'udeﬁlub]el

64's miserly eight. Say 16, and

h-:ru-’ glzsx gets it almost l:.(ht

wil , except

only four on one lyl.::ai-:ﬁe o
raphics, like wund,

at Ieuusl( video RAM, pnl'
Ahlyﬂanvmﬁullymuut
all those attribute probl
and have a decent colour ra.
in high-resolution. And
screen handling must offer Boo-
lean operators to allow for
activities. The
colour range is a tricky issue.
The Dragon lost out largely
because of its pathetic resolu-
tion and lack of colours, while
Atari and Ent
trate that it’s not impossible to
offer a wide range of colour
tones, without slowing down
2 i of

th,

ld offer an analo-
gous mtu_fe for sound at the

, any modern micro

mmul.e thqt what I've

more than
lt.lllhu]:bwnh'hndwm
. Once, a micro's
ications were what sold it. I
think and hope this is chang-
ing. Buyers are more discrimi-
nlhnxnnd-lscllmmpula—m
the strength of what they cando
with it, mtwhnl.heldblnrb
promises. Essential
means more bundled audhrm
and even more thought in
design if any new micro is to
make a name for itself. Surely

screen RAM.

out there can get it
right? Bryan Skinner
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1984’s TOP SELLING

GAMES

As featured on Radio 1’s
Saturday morning Chip Shop
PUBLISHER MACHINE
1_DT's Decathlon Ocean —_SP,C64
2 Jet Set W Software Projects SP, C64
3 Manic Miner _ Software Projects SP, C64, AC, AM, MSX
4_Hunchback Ocean . 064, AC. Vic 20
5 Football Manager __ Addictive Games
& Sabre Wulf Ultimate
7 Beach-Head US Gold
8 Fighter Pilot Digital
9 Match Point Psion
10_Full Throttle Micromega
11_Flight Path 737 Anirog
12_Tornado Low Level _ Vortex
13_Chukkie Egg A&F
14_Monty Mole Gremlin Graphics £
15 International Soccer Commodore
16 _Elite Acornsoft
17_Snooker Visions SP, C64, AC, Vie 20
18_Twin Kingdom Valley BugByte SP, C64, AC
19_Sherlock Holmes Melbourne House SP, C64
20 Ghostbusters Activision _Cé4
21_Pyjamerama Mikrogen SP, C64, AM
22 Chess & Various SP, C64, AC, AM, MSX
23 Knight Lore Ultimate SP
24 Lords of Midnight __ Beyond SP
35 Chequered Flag Psion SP
26_Hobbit Melbourne House SP, C64, AC, Oric
27 Blagger Alligata SP, C64,AC
28 Atic Atac “Ultimate SP
26 Trashman New Generation 5P, C64, AC
30 Valhalla Legend SP.Cé4
COMMODORE 54
W W TTW_ TmE 2
Jet Set Willy ol Beach-Head
D T's Decathlon — 2 DTsDecathlon
Manic Miner 3 International Soccer
Football Manager 4 Flight737
Chequered Flag 5 Manic Miner

™ TIMLE ™ TITLE
1 Elite 1 Wizard & Princess
2 Aviator 2 Perils Of Willy
3 Frak 3 Chariot Race
4 Fortress 4 CrazyKong
5 Micro Olympics 5 Flight 737
[ ]
™ TITLE ™ TIMLE
1 Cuthbert (Series) 1 Zaxxon
2 ChukkieEgg 2 Caverns Of Khafka
3 The King 3 Pole Position
4 Ring Of Darkness 4 Solo Flight
5 Hunchback 5 Forbidden Forest

T r o and multipl the
nation. PCN Charts are compiled exclusively for use by RAM/C, who can be
contacted on 01-892 6596,

PCN JANUARY 51985

1f you are one of the thousands of Monty Mole
fans who have followed the exploits of our furry

friend through the Yorkshire pits and eventually to

jail—fear not! Because Monty is innocent and
plans are in hand to rescue your superhero.

How will Monty be rescued?
Who is the mysterious masked rodent?
What will happen next in this thrilling saga?

And don’t worry you uninitiated,
the original ‘Wanted Monty
Mole’ is still available

Gremlin Graphics Ltd.. Alpha Hc

sheffield S1 4FS.




LN || PROGRAMMERS

Telephone (0234) 767758/766351
NECPC-4201A, TANDY MODEL 100 & OLIVETT MIODWNERS! %o Blask Eniakie diativi
LOSTFOR SOFTWARE??NOLONGER! CALL MICROTIE! : = o
Pasocalc— ROM based spread sheet £80 £ -
From Traveling Software Inc. If you have any type of micro experience,
Traveling Writer — acclaimed word processor g # g
Ti especially in the field of machine code

28

lanager— g for pr

Appoiniment Manager— calendars & appointments 40 5

Sales Manager - sales activity/customer notes £50 programiming

Expense Manager - full expense accounting £50

Project !_danwergbuuualymulls{ocslymwim %

These. = ?ﬁ,’u?,?,'éﬂi err,'f, -3,;';‘.’5:‘,?,‘;2:’,,,‘.,“" £80 The Black Knight needs you
£25

T-Backup—tapefiling utility

Autopen — full featured word processor

Autopen N&A — as above with name/address options
Autopad — the 5K spreadsheet with Whﬂum
Trip— expense account details and trip log

Index - list processor and indexing system
(Calc1/CalcZ - simple and advanced calculators
Autobase — database package (avail. Oct. B4)

From Dataccount, inc.

Data-Dex -~ automated desktop card index system
Data-Text - text formatting and word processor
Data-Code — bar code generation pacl

Data-Max - database, any record in 0.5 secs

In return, we will supply the machines,
ial royalties

project ideas and substar

So why not join the Black Knight now!

Send fidll details to:
BLACK KNI
PO Box 132, C

Silicon Cratt reTime
MPLAN — the original portable spreadsheet

MSOLVE - multiple-equation solver

MBRAIN - full RPN calculation with stacks/memories

NEW GAME FOR THE AMSTRAD

2BBSE 29%8 828889:

A LER i et ot TIME BOMB
{all prices ex-VAT, incl 50p per item p&p UK 2nd class post) £7.65 including VAT + P&P
SEND OR RING FOR DETAILS TODAY FROM MICROTIME 9

ER+BERT’S ‘ERE ror te AMSTRAD §£¢

IT'S ER*BERT'S CUBIC DOMAIN [slslslsls]s] “- F~
FAST - FUNNY - ADDICTIVE! - 34

@ Avoid his unwelcome guests.

@ Grab the banana - double your
scores - but watch out for Boris he
will soon want it back! Drop it and

- run, uniess you are very brave!

® Avoid cascading balls and the moving hole -
don't let Coily the anaconda give
you a cuddie you'll never forget!

@ Escape when it gets really tough by
transporter disc or rota hat - but
only if you've earned one.

@ Muitiple screens - additional cube
colour changing tasks.

@ It's fun at Level One - but watch out at Level
Ten!! Packed with fun and excitement.

e [ VAT
ER*BERT it oame £5.95 'tnd posiage

MICROBYTE SOFTWARE (AM1] Availableat Menzies,
18 HILGROVE ROAD, NEWQUAY, CORNWALL TA7 202 Rumbelows and good
computer shops nationwide -
l . by ot o 50 _L | orbyfastmail order direct
=3 e == — from Microbyte Software

- + t -r
MICROBYTE ’ AR

COMING SOON...
3D SPACE RANGER

The Space game to
challenge your skilll

SOFTWARE Eveent
e e e R

AVAILABLEFOR AMSTRAD
JANUARY 1985

08373 8888

PCN JANUARYG51985
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ANDOM ACCESS

support extolled
In Routine Enquiries (issue 80)
you admitted to J Smith of
Islington that ‘he could do a lot
worse than the Sanyo 555, but
qualify this by suggesting that
the bundled software is all he
will probably ever get for it
Youarecertainly righton the
first count: the Sanyo is an
excellent machine, and must be
about the best value for money
of its type.
So far as the software is
concerned, however, you are far
from the mark. Both Molimerx
and Icarus market a wide selec-
tion, ranging from arcade and
adventure games to business
and professional applications
In addition there is a magazine
— Boft Sector — devoted entire-
ly to the Sanyo, and imported
from US by Molimerx. It has
proved extremely useful. Cax-
ton's superb Brainstorm runs
happily on the Sanyo, as does
dBase

SUBSCRIBE]
NOW

GET YOUR HANDS ON THE
ALL-NEW ACTION-PACKED...

{Share your words of praise or send us a rocket about PCN. We want to hear your views and feelings|

on the articles we print — and those you feel we ought to. Write to Random Access, Personal

News, Evelyn House, 62 Oxford Street, London W1A ZHG. You could win £15 for the|

best letter of the week.

Like myself, Mr Smith
obviously does not have an
enormous budget: short of con-
sidering a second hand or demo
machine (which both carry
risks), he could loock much
further than the Sanyo and do
no better: the software is excel-
lent, once one has put in the
time to learn it properly, and
the machine itself both pleas-
ing to the eye and a delight to
use over long periods. The
support offered by Molimerx,
which frequently updates cata-
logue and price list, has been
invaluable.

Lawrence Denholm,

Sleaford.

We've had to own up several
times recently on this score, so
here’s a definitive statement
While modesty is a fine virtue, it
makes life very difficult for us —
we can’t pass on the good news if
companies aren't telling us in
the first place. Weare,asalways,
happy to publicise a company
providing first class support —

... EVERY WEEK!

PCN JANUARY 51985
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Protection devices
hinder amateurs

Unauthorised copying of games
and other programs inflicts
heavy losses on software firms,
we are constantly being told.
Well, yes, but let usalsospare
a thought for the amateur
programmer, who is often less
interested in some dazzling
effectthan the way inwhichitis
produced. But should he try to
find out, he will run up against
an array of traps that violate
lhe spirit of patent/copyright

Whnn I tried to modify a
two-part program for the Elec-
tron I found: REM lines stuffed
with control codes to stop the
program being listed; control
codes hidden in the filenames;
caLL commands which jumped
to an RTS and straight back
again, designed to wreck the
program if it were altered in
length; *FX commands to
emasculate Escape or Break;
and finally the main program

SUBSCRIPTION ORDER CARD

| want Personal Computer News delivered to my door

every week

01 year (51 issves)...........
01 yeor urope

was gibberish until it was
EOR’ed with a 256-byte decod-
ingsection in the title program.
It took me so long to struggle
through all this, I forgot what I
wanted to do in the first place.
WE Trevelyan,
Epsom Downs, Surrey.

Big Brother
to the rescue

Like J Stephenson (issue 90) I
too have had problems
attaching the Brother M100
printer to my Sinclair QL:
however, I found the staff at
Brother very helpful

A phone call to Brother,
revealed thatdipswitches 1to8
should be set as OFF, OFF, ON,
ON, ON, OFF, OFF, OFF.

The following morning 1 re-
ceived from Brother a fact-
sheet detailing the settings to
be used in the install bas prog-
ram to allow articles written on
Quill to be printed

A G Bancroft,

Northampton.

01 year oirmail

1 enclose my cheque mode payable fo Personal Computer News

L] Please charge my Access/Visa/Diners/American Express card (delete where not
applicable)
Account No.

¥ b

Signed.

What type of Micro do you use?.
Do youuse it for

1

| [ prrry—ry




Doubling up your
BBC characters

Print double height characters
in the graphics modes 0,1,2,4,
and 5 on the BBC with this
routine.

Type in the listing and then
call it with: procdouble (x-
position on screen,y-position on
screen, colour, message).

Tosee it in action type in this
short demonstration program:

0 podmhrlmdm«k-hmhhlﬂfﬁnhﬂ
fellow computer users by sending them to us. Not only will you get £10 for
but mm.muﬁommrmummm.hmam

month. Send them to Microwaves, PCN, Evelyn House, 62 Oxford Street, London W1A 2HG.

10 MODE 0

20 PROCDOUBLE 23,12,
HEIGHT IN MODE 0"}

30 Q=INKEY (250)

40 MODE 1

50 PROCDOUBLE (8,22,
HEIGHT IN MODE 17)

60 Q=INKEY (250)

70 MODE 2

80 PROCDOUBLE (3,2.2, “AND IN MODE
P

90 END

Jonathan Temple

Beeston, Northampton.

“DOUBLE

“DOUBLE

DEFPROCdoubl e (X, ¥,
COLOUR €

1 ru LEN(M$)
PLTO=ASC (MIDS (HE,L%) )}
CALL &FFF1

When Locomotive Software
wrote the Basic interpreter for
the Amstrad it provided an
entirely soft keyboard ie total
control over what happens after
each key is pressed. Different
results are produced depending
on whether the control or shift
keys are pressed.

The following program pro-
vides the Amstrad with aset of 26
keywords using the KEY and KEY
DEF commands. These are acces-

sed by pressing the control key in

conjunction with the first letter of
the required keyword. This
method of keyword entry is
referred to as ‘single key entry’
and can speed up programming
considerably.

Once run, the program will self
destruct so remember tosaveit to
tape first. The 26 keywords are
ones 1 use frequently including
BORDER, WINDOW, VAL and

printers the dip switches are
only read at switch-on, soit may

practice to turn off your
printer each time you try a new
setting.

When printing from Basic, 1
use the following opening state-
ments:-

10 BAUD 9600
20 OPEN #3,8er/shc

When printing from Quill,
set up the printer install prog-
ram (see page 2 of the informa-
tion section of the QL manual)
as follows:

PARITY SPACE
BAUD RATE 9600

END OF LINE CODE <CR>,<LF>
END OF PAGE CODE <FF>

POSTAMBLE CODE
EMPHASIZE ON
EMPHASIZE OFF
UNDERLINE ON

UNDERLINE OFF

SUBSCRIPT ON

SUBSCRIPT OFF
SUPERSCRIPT ON

SUPERSCRIPT OFF
I am not certain if there

should be pre- and post-amble

codes, or what they should be.

However, the printer works set

to nonE both codes.

Allan Postgate,

PREAMBLE CODE  NONE Droitwich, Wores.
- two instructions and so re-
Curing the hiccups in | .. ihinsertionartwonoor
- | the MTX screen saver | instructions.

I was delighted to see the
routine for saving the graphics
screen on the Memotech MTX
(issue 87) but had some trouble
in getting it to work. On con-
sulting the VDP Manual, I
found some errors.

The VDP requires a mini-
mum of 8 microseconds be-
tween the initial address setup

The cassette  save/load
routine requires that resister
DEisloaded with the number of
bytes to be transferred, and not
resister BC as was listed.

Finally, as written, the
routine would not save the
colour information. This can be
rectified by also saving the
colour table. It is simply neces-
sary to save #3800 bytes in-

AD
¥EY e

EY

1 oNE
168 KEY DEF 6,1,13,13,

170 MEw

nans
VET MUMBER 1 char-31 ,char-&3 ,char

154,

Cracked — the QL
Brother connections

With reference to the letters in
issue 90 regarding Brother to
QL interfacing difficulities, I
too had the same problems, but
with help from Brother and the
technical stafl at (m;
employers) | have finally erack-
ed it. This letter is written with
Quill and the Brother M-1009.
First, my Brother is J series.
The more recent series

apparently requires a different
lead. Check your serial number

PLOT. Of course, these can be | andthesubsequentdatareador | stead of #1800 bytes, as indi-
replaced by words of your own | Write. The program for dump- | cated in my listing
choosing, but take care not to | ingthe VRAMtoRAM hasonly | P Brewer,
exceed the total of 120 | 7-5microsecondsbetweenthese | Bury, Lancs
characters.
SAVE LOAD
s Birks, - LD A»0 LT HL»£E800
- - ouT (2)sA LD DE»£3800
LD As0 LD Asl
oUT (2)sA LD (£FD&B) s A
NO OF CALL £AAE
ND OF LD As0
LD HLs£RB0O ouUT (2)sA
LODF: IN As(1) LD As£40
LD (HL)rA oUT (2)sA
BN S CHRS (341 +CHRS (1) INC HL LD HLs£B800
LD AsH LAOF: LD As(HL)
CF £F0 OUT (1)sA
and if it starts with a K, contact
Technical Support, Brother, on JE NZ,LOOP INC HL
061-330 6531 to ascertain what LD HLs£BBOO LD ArH
the correct lead connections LD DEs£3800
are. My RS232C lead is con- LD & (; SF':‘;ol 00p
figured (QL end first, Brother 3 7 e L=
end second) 1-7,2-2,3-3,4-20,5- LD (EFD&B) s A RET
5,6-6. CALL £AAE
My dip switch settings are as RET
follows:

1. off,1.2 on,1.3 on,1.4 on,1.5
on,1.6 on

1. 7 off,1.8 aff

2.10n,2.2 on,2.3 off,2.4 on,2.5
off,2.6

2. Toff,2.8off
I am told that on some

Yet another
‘winning wave’

PCN JANUARY 51985
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A search for a micro
that bridges the gap

Richard Rennie,
West Calder, West Lothian.

The only machine we know

hat has all three games
available now is the Spectrum
Just about any machine will
have chess available, several
have backgammon but the
kicker is bridge.

The most recent Spectrum
game we reviewed was way
back in January — Bridge
Player, from CP Software, of
Orchard Lane, Prestwood,
Great Missenden, Bucks, at
£8.95.

There are any number of
chess programs available, and
several versions of back-
gammon.

Flexible interface

D Graig,
Tarland, Aberdeenshire.
There are quite a number of
isk interfaces for the Spec-
trum around, although it's only
recently that the larger manu-
facturers have got involved. It's
difficult to know exactly what
you mean by ‘flexible’ as you
could either want a highly
sophisticated system or one
that doesn't interfere too much
with your existing programs.
All disk interfaces will inter-
fere with the running of prog-
rams to some extent and broad-
ly speaking, the more sophisti-
cated the system, the more it's
liable to interfe

Got your digits in a twist over a

‘advice? Why not try writing to the experts? R

too sure why you want 5.25in in
the first place.

We've also seen a prototype of
the Abbeydale system (avail-
able from Watford Electronics,
0923-40588/37774). Thisisabit
‘more at the professional end of
the market (although Timex
intends to put CP/M onto its
drives in the future) and will
handle just about any drive you
want to use. should be
testing the finished product

S00n.

You might also like to take a
look at the Opussystem (01-701
8668) which again will take a
variety of different-sized
drives. We haven't seen one as
yet, but if Opus would care to
send one. . .

Thereare a few other systems
that have been out for a while.
The Viscount, for example,
used tobe sold by Spectrum, but
its original operating system
was quite clumsy, and we
haven't seen the revised ver-
sion.

We suggest you choose bet-
ween Opus, Abbeydale and
Timex, if only because these
drives stand the best chance of
getting software support.

Amstrad address
causes confusion

You published an article which
the address of the ROM
rountine scr W ROLL as &8c40. This, it
was claimed, is the same as decimal
50395. Please can you explain how
on earth you get this? Every time | try

i

‘\| I'M R TOSHIBA HX10

|H||| Il ' aor e msT s
| '\‘”I
I

on wave of letters from inter-
face manufacturers claiming
the contrary).

At the not too sophisticated
but relatively efficient end of
the market there's the Timex
drive and interface (issue 89).
Thisis a 3in drive, but we're not

[ stamped self addressed envelopes, please. Address your questions to Routine Enquiries, PCN, |
Evelyn House, 62 Oxford Street, London W1A 2HG.

7 Can't decide what micro to buy? Need some sensible
ber we cannot reply

Gravesend, Kent.

Oops. That 50395 should
ave been 48205, but that
doesn’t answer your question.
Bascially, the Amstrad’s print
function doesn’t work properly
for numbers greater than
32767.

It deals with 16-bit signed
integers and in this system the
top bit (bit 15) is used to signify
anegative number. Thereforea
number over 32767 will be
taken as negative because its
MSB is set.

There are many ways to get
your Amstrad to tell you the
correct decimal equivalent of
large hex numbers. The sim-
plest is to add negative results
to 65536, so 65536 + (—17331)
gives 48205,

Shop around for the
64 best buys

am going to buy a Commodore
64 and tape deck plus a joystick

hunting you should be able to
find one for as little as £199.

Thebest places tolook are the
big chain stores, Dixons, W H
Smith, Boots, ete. You should
also be able to pick up some free
leaflets from the stores giving
you full information on the
machine and its software and
peripherals including all the
prices.

|

I
£
i
|
|

i
i
:
{
:
H
i

il
it
ri;t

ik

to go about it.
Jackie,
Mottingham, SE9.
N'I‘n t the best deal you need
i: quite a bit of shopping

around.

Although the recommended
retail price for the Commodore
64 is £230, with some careful

i
;!

i
i

means it can be a while before
much software becomes avail-
able. This is where the Com-
modore wins over the Amstrad,
as it has reams of extremely
good titles available.

The Amstrad has quite a way
to go before it catches up so, if

able now, the 64 looks like the
one to go for. And Commodore’s
two new machines won't dent
the popularity of the 64 enough
to stop the company’s support
for it.

On the other hand, once the
Amstrad disk drive is available
it will be able to run existing

P/M software. This means
that you'll be able to use
business and development
programs that are already
established favourites on busi-
ness machines, as well play
games on it. Obviously, the
Amstrad’s Z80 processor means
learning a new lai but
this shouldn’t be too difficult.
Only you can decide which
compromises to make.

PCN JANUARY 51985




r UTPUT: COMMODORE 64

DISK MANAGER
GOES ON FILE

| Get your 64's files under control with these

ere is a collection of powerful disk

utilities for the Commodore 64 and

1541 disk drive. The utilities are
strung together in one package, very
much like the Apple FID program or
Atari DOS. Some of the options allow
you to perform simple tasks (rename,
validate etc), but some perform func-
tions that would otherwise be difficult eg
restoring deleted files.

There are 11 n options excluding
Q-uit manager. A, I and J are self-
explanatory, and the following are the
more exotic commands:

— restores previously scratched
sk for all scratc!
s, and if they can be retrieved, you
are asked if you want to regenerate each
file in turn. If one or more files has been
reclaimed, the B option will validate the
disk to fix the BAM (Block Ava
Map) before exiting

8 REM SET VARS & DEFINE BUFFER
99 REM BUF= (BUFFER ADDRESS) /

188 BUF=64: POKES! KESa , BUF
EEK(38) 1 DINDI®( 14 %1171 DEV=8: PDVed
UBsoee i READNSS (P ) 1 NE

ICLRIBUF =P

b
" ) 4 CHRS (135)
PRINTTAB(S)*
[rree

125 PRINTTAB(S) "8

"8 C44/1341 DISK MANAGE

"# (C) DAVID JOMES @7/18

LT L T T PP PP -

178 PRINTTAB(8)1"A. READ k DISPLAY DIREC
ToRY*

189 PRINTTAB(4)§"B. RESTORE DELETED FILE
198 PRINTTAB(S)§C. COPY FILES (1 DRIVE)

DELETE FILES®
DISPLAY FILE INFO*
FORMAT & TEST DISk*

“ATORCE) "L THENPRINT " [UP] 777+:
soTo288

295 KK=ASC (C8) -441 PRINT

300 OMKKGOTO1088, 1368, 2000, 2500, 3009, 358
8, 4000, 4300, 20 s 4008, 300

999 REM PRINT

Loee Wre<-as-:0OmIm] emes: FOKEZS1 05 FOKER | Love. SolIPRINTRIS, -8

€ — copies one or more files on a single
disk system. It uses memory from
$1000-8FFF for storing the file before
copyingit. Thismeansit copies filesof 96
blocks or less, although this limit can be
altered by adjusting the buffer value in
line 100. If Disk Manageris asked to copy
afilewhen the file name already exists it
asks for a new name, or gives you the
option to skip that particular file.

D — scratches files from the disk, but
unlike the normal wildeard scratch it
asks for permission before scratching
each file.

E—is a useful option that displays the
start/end addresses for PRG files, or just

the exact file length for USR and SEQ |

files.

F — has four sub-options, and allows
the user to format the whole disk, erase
just the sub-directory, and test the disk
surface for bad blocks.

UF | POKE4926.1, 8: 5Y549152
1882 INPUTOUTPUT TO PRINTER®jK®
L84 IFLEFTS (K8, | )= * THENOPEN, 41 00TO10

1888 OPEN4,3
@18 M= BUS
1920 coSUB
21 =@ THENPRINTH4: GOTOZES

1834 merme3100701

PRINTHA, PEEK (M) +PEEK (NM+ 1) 52561 1 90

tPRINTS.
EK (MH+ 1) =BANDPEEK ( MM+

ez
1418 TFPEEK (MM} =@ THENPRINT#4 1 RETURN
1420 PRINTH,CHR® (PEEK (MM} ) § I MN=MM+ 11 GOT
o1a1e
1499 REM RECOVER SCRATCHED FILES
1588 PRINT* [DOMNISCANNING DIRECTORY FOR
SCRATCHED FILES®
IS18 RC=@8:T=10:56=110PENZ, DEV, 2, ""

o

1GETHZ, A

LE98 TY=ASC(TEsCHR® (81 )1 IFTYANDIZ?¢
HiZi®
1608 1FFTSCCHRS (1) ORFTRICHRS 135 ) ORNB=BTH

eTHE

ENPRINT® (DOWNICANNDT RECOVER *F®:GOTO171
e

1418 PRINT*[DOWNIDO YOU WANT TO RECOVER
“F8i: INFUTAS

¥ e THENL
1S€0/USR /REL /P

1620 IFLEFTS(AS, 1)<
1838 INPUT*

(DOWNIF ILETYPE

SEQ* THENTY=1:60TO1498

GoTOLs

INVALID FILE TYPE®:

T
“CDOMNI#E%

60701430
121E83202

disk utilities. David Jones’ package performs simple and difficult tasks.

| Thisisalittle-known feature of the 1541

G and H— are exact opposites, locking
and unlocking disk files respectively.

disk drive, and normally difficult to
implement. Locked files are displayed
witha“<'nexttothefiletype,eg PRG<".
When a file has been locked any attempt
to scratch it is ignored, although
SA\’hm is still effective.

almost a self-contained prog-
ram. It is a simple block editor that
allows the user to edit any disk block in
either ASCILor Hex. When executed, the
option displays the entire 256-byte
block, and using the cursor allows the
user totype over bytes. As with the Basic
editor, Return must be pressed to fix the
changes. To change the disk block the
cursor must be positioned over the
‘Write Block’ phrase, and again Return
must be pressed. The Quit option works
just the same.

tPRINT

s, *»-

1788 PRINTHZ,CHR® (TYORI281
' a

coro17se

2008 FRINT®[DOWNICOPY WHICH

FILES?

44 HO FILES

osuB1 2eve
“ANDT®C 3 fUSR®
“nw:60TOZ200

93 1FPEEK (252)
FILE TOO LONG

1S9 THENPRINT * [ DOWN] £ DOW
CANNOT COPY[DOWM1®

02200
2188 INPUTWLS, ER, ERS, KK, KK: IFER> | $THENZS
2128 PRINT® [DOWNIINSERT COPY
B 11008
SeTmes,

DISK & HIT

u* 1 GoSURI o0
POKEZ34, PEEK (282)
SYs4v133

INPUTHIS, ER, ERS, KK, KK: IFERS 20THENZ L

IFERC)6ITHEN201 8
PRINT*(DOWNIFILE ALREADY EXISTS ON
DISK, ENTER NEW FILENAME =)

PRINT-OR JUST RETURN TO SKIF FILE
PRINT * [ DOWN1 { DOWN] " 11 008UBIS000

e0suB1see

2198 PRINT® (DOWN]INSERT SOURCE DISK & I
T A KEY":GOSUBIL 108N

10
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The B option searches the disk for scratched files.

2200 NEXT
2218 PRINT® [ DOWN]COMPLE TE(DOWN) [DOWMI* 16
oTozs

2499 REM DELETE FILE
Tao8 PRINT-{DOUNIDELETE WHICH FILES? -

0HP~ 11 Pa=Bla (A} 10001 2008
2348 PRINT " [ DOWN]FOUND!

2848 PRINTS (BIBLETH, 1RIKIP, tRIVIT®
11980: IFKE= "5 " THENZS

2600 NEXTIPRINT:GOTORZ
Zo9s REW DIae FILE INFO (START/END/LEN)
3888 FRINT® [DOWNILIST WHICH FILES? *§
SUBLIERE: 5t
3062 INPUT® (DOWNIOUTFUT TO PRINTER®iKS
3884 IFLEFTE(KE, THENOPEN4 , 4: 60TO38
. .

3006 OPENS,3

3018 PRINTWA:GOSUB1SSSS
3028 IFNF(2GOTO2028
3030

FORG=1TONF - DI8(8) : GOSUNI
G ANDTS( 3 *SEQ* ANDTS< ) “USR*®

Fis=-usk-ORTS:

3230 PRINTHA,F81:X=HIIGOSUBL&300: PRINTHA
»BFC(ZI-LENIF®) 1 | “8°HEXS|
XwL0: GOBUB | 4508: PRINTHA, HEXS *

(s

GOTO342
REM FORMAT/DISK TEST
IZ6 PRINTPLEASE WALT..":PRINTNIS,
IBLE INPUTHIS, ER, ERS, KK, KK

3320 IFER=24THENZSO18

3338 IFER=740R (ER) | SANDER< 281 THENIS?®
38548 IFER>ISTHENZOG 18
3558
NING' ®#(DOWNI(DOWN)

3368 PRINT-THIS DISK SEENS TO BE ALREADY
FORMATTED .."1

3343 FRINT"MODES 1-3 WILL DESTROY
8K FILESIDOMNILDOWN] *
3578 PRINT* [ DOWMIMODE :

ALL DI

I - COMPLETE FOR

MAT®
3588 PRINT® 2 - ERASE DIRECTORY TR
AcK
3 - COMPLETE FORMAT &
4 - TEST DISK (NON-DES

EAVE FORMATTER®
INPUT * [DOWN ] (RIGHT JCHOTCE " 14
3828 1FA=STHENPRINT:GOTOZ
3823 IFA=ATHENIS?Z

3838 PRINT®[DOWMINEN DISK
15000
3

3ai8

NAME: *1:60SUB

-1,
1FA= 1 ORA=ITHENPRINT = ( DOWMIDISK 1D |
11 GOSUBISEO0: IFLENIINS) ¢ >2THE

ITHENCHEB=CHE

NT*IDOWNICONTINUE (Y/N)?®

Gosul

IFK®< Y THENZB®
GOSUB 14
IFac)3THEN
NPUT*(DOWNIDO YOU WANT TO MAR
BLocKS 1ke

L

¥ THENE L
3679 REM CHECK DISK BLOCKS
3488 PRINT™[DOWNI[DOWNICHECKING DISK(DOW

PENZ, DEV, 2, *

TRACK 1°T*(LEFT]
BLOCK "8 (LEFT) -
PRINT®(DOMMIBAD BLOCKS :*A"[LEFT

RENT

PRINTEIS, "UL: *§ 2581 TI8
INPUTHIS, ER, ERS, K, KK

FER) 1 9THENA=

IFER) 19ANDNE =1 THENPRINT#1S, "B-A1 " 1@

'
3738
3738
3740

LFER=OE THENPRINT* C DOMN) =

oE=ER

PRINT*(DOWNI (RVSON] BISK STATUS
C(LEFTIILEFTI(LEFT]

CLEFTICLEFTICLEFTICLEFTIELEFT I (LEFT ] (LEF

THCLEFTICLEFTI(LEFTICLEFTI(LEFTICLEFTIIL

EFTI(LEFTICLEFTIILEFTICLEFTIILERT ICLEFTY

(LEFT) “E

3758 PRINT®(UP)IUPILUP]IUR)IUPILURILUR) -

soTo37Ee

S=5+111F5C17THENIZIS
IFT<IBANDS 2L THENIZ1S

LFT < 25ANDS < | STHENIZ 18
IFTC31ANDS¢ | BTHENSZ 1S
IFS<17THENIZ1S

TaTeLIIFTC3ATHENIZ 1R

PRENT * { DOWN 1 [ DOWN 1 £ DOWN ) [ DOWN I { DOMN
JEDOWN ) [ DOWN] CDOWN ] * § TFA=BTHENPRINT® 35 D

GETHZ, AB: IFAS=CHRS (|

sran

B
o
H
-

4268 NEXT
FORKK=1T0131 GETH2, AB:NEXT
IFSFSOFSTHENAIA0

TY=ASC (TS4CHRS (@) ) £ TFTYC | ZETHENPRIN

“Fe:00TO4348
“121ER320,

S, "B-P:
PRINTH2, CHES ( TYANDI 2 10RLE) |

PRINTALS, *B-P1~121TR32e30

RNT 3 IS THENCLOSEZ: R

43se GOTOAZIE
REM UNLOCK FILES
4308 PRINT [ DOWN)IUNLOCK
GOSUB1S we

WHICH FILES? *

PRINT* [ DOWNIDRIGINAL FILEMAME?
OBUB I
S818 PRINTSCIOUINES FILEMANEY

LI

RINT* (DOMNIEDOWN1 335 VALT
PLEASE WAIT! 0sUB1 4000

INPUT®CDOMNIDO YU WANT TO uoR

LOCK ™S
31 THENPRINT * L DOWN] CRIGHT 1 [RIGH
EREGHTIERIGHT I@LRIGHT I LRIGHT I ¢
FIGHT ICRIGHT 1 LRIGHT I LRIGHT 184 CRIGHT 1 (R1G
HTIURIGHT 1 ERIGHT 1ERIGHT ) LRIGHT 188TREGHT 1
ERIGHT1CRTGHT I (RIGHT I (RIGHT I CRIGHT 10C L DO

e
4825 1FMECETHENPRINT* { DOWN) s @1=c
anr tpowM) -

so30

s832 { IFER) I THENZ
o
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4840 FORP=STO2SSSTEP 16
6058 x=F:0OSUBI&300: PRINTHEXS® - *§1FORG
3228 HI=INT(LL/296) 1LORINT (LL-HIS2%8) =1T018
n



‘When in Hex mode, inverse text mode
is used to show where individual bytes
start — apart from this visual aid it has
no other function. In ASCII mode solid
circles represent characters that cannot
be displayed (non-ASCII codes). A hol-
low circle is used to show CHR$(160),
which DOS V2.6 uses to pad out
filenames— a useful character to be able
to enter/display.

L— does three things: tidies up a disk
directory; purges deleted files and sorts
the directory alphabetically or by file
type. The purge option erases all trace of
previously deleted files from the direc-
tory — purged/sorted files cannot be
recovered with utility B. The sort used is
a crude bubblesort — more than adequ-
ate for an application like this

How it works

Disk manager relies on the Ul and U2
disk commands for reading and writing
sectors. Options B, G and H modify the
file type marker (the first byte of a
directory entry). This is set to zero when
afile is deleted, and when ORed with 64
causes the file to be locked. The copy
command merely treats PRG, SEQ and
USR files as sequential files and reads
them as just a string of characters.

Any sequential type filecanberead by
opening the file and using INPUT £
commands eg OPEN 2,82 “filename,
P.R” will open a PRG file for reading.

Note that Disk Manager is set up for
1541 drives using device 8. It can send
outputs to device 4 (CBM printer), and
these values can be altered by editing
line 100.

The machine language routines are
used by options A and C for reading and
writing sequential disk files into the
temporary buffer — they are poked into
memory at $C000. r

In ASCIl mode, solid circles represent characters

UTPUT: COMMODORE 64

&2 IFHF=1THENGETHZ , AS: GOSUBG 30

056 1F (GANDL) =1 THENPRINT * [RVSON] * §
4938 IF (GANDL) =@ THENPRINT * [RVEOFF )" |
ETHZ, AB: K=ASC (ABSCHRS (8) ) 1 GOSUB1SS
RINTHEXS|
S MEXT:PRINT:MEXT
4378 PRINT-(DOWNIGUIT EDITOR*:PRINT®(DOW
NIWRITE TO DISK®{iPRINT " [HOME ] [DOWNILDOW

IFLEFTS (A8, 4)="QULT " THENCLOSEZ: CLOS.
boTO11
6100 IFLEFTS(AS, 1)=" *THENSSI
4118 IFLEFTS(AS,S5) -unnz-vmnpmmns

uZs=§ 2984 TH
8128 HEX
4138 1PTIITIENssEe

Dimtie @1°THENPRINTHIS,
01082

4299 REM DECODE ASCII
4308 IFASCCHRS(32) THENPRINT (s 8171 IRETU

) THENPRINT® (s W1%§ i RET

IFASICHRS (127) THENPRINT (8 @1°) 1RET
4338 PRINTASE :RETURN
4580 PRINT* (DOUNIREADING FI

ENARES. . . (DO

4505 MM=BUF #2561 NF=- 11 Tal
2y
4518 GOSUBIIese

S=1:0PENZ, DEV

FORP=1TO32: GETHZ, K82 IFKE:
ENKS=CHRS (8)

4532 FemFRIKRINEXT
6535 IFE=BTHENNT=ASC (F
HIDS (F8,2)+CHRS (@) )
4348 IF (ASCMID® (FS,3) sCHRS (8) ) ANDIZ7) =8
THENSS9®

4508 PORKK=ITOXIEPCKEION X2 . AR (LSOO

CHRS (8 ) NS=ASE |

5590 E~E+1: IFECBTHENASIS
4680 1FNT=1BTHENS=NS:GOTOSS18

6618 PRINT*(DOWNIMODE: | - PURGE DELETE
D FILES®

6620 PRINT® 2 -
8838 PRINT® 3
4548 PRINT® a
4438 TNPUT"[DOWN] [RIGHT JCHOTCE " §sck: TFKKC
LORKK ) ATHENS 858

6868 TFKK=ATHENPRINT
RC=KK
IFRC=10RNF< | THENG748

SORT ALPHABETICALL

SORT BY F
auIT DIR

ETvRE:
OCESSOR

eoTozes

. CDOWNI =

6718 IFDI®(B)<DIS(B+ 1) ANDRC=ZTHENS7I8

21 CRIGHTS (DI® (B

PRINT* [ DOWNIGENERATING NEW DIRECTOR
=18:8=1:N=0: Am8

758 E=diPRINTHIE, e
4755 FORKK=@TOZSS: PRINTAZ, CHAS (8) § § NEXT
&7 M) IKKSASC (RIGHTS (FS, 1) +CHRS (
o)

4762 PRINTHZ,CHR®(LB) | CHRE (NSS (As1) )1
6778 FORP=KK#IZ+2TOKKSIZ+I11PRINTHZ, CHRS
(PEEK (BUF #284+F ) | | § NEXT
47808 E=E+liNaNeL

4798 IFNONETHENPRINTS1S,
42, CHR® () | CHR (233) § 1 60TOSESE
4800 IFECBTHENS?&8

4818 A=A+ iiGOSUBLISN
4858 GOSUBIIZES
¢e7e PrinT:g0T0TEe
9999 REM

§248: PRINT

B=NSX(A) : 00TDS7SE

PRINT®[CLEAR]® i CLOSEIS:CLOSEZ: END
| #995 men mean pisx ormectoe

| Men" 18" 1 PRINT * ( DOWN)SEARCHIN
|

GETHZ, %81 IFX8n" * THENCLOSE

18670 GETHZ, X8:GETHZ, X8
10000 GETHZ, X%
10099 1FXSCSCHRS (34) ANDXSC ) * = THEN1 0068
IFX®a" - THEN 10068
xx
| 1120 cETez,xe
18130 1FKB¢ 11 2ANDXSC )CHNS (34} THINKKB= NS
sxmranTAIm
LE xRS (34) THEN18128

RE TURN
REM GET FILENAME DUT OF Fs
K= 16

TPeaD (e, 0t 11~

- THENKK=KK- 11 1FK

RETURN
TH=HIDS (F®, 18,31 1R

12010 P
12020 NS=LEF TS (F®, KK)
ETURN

12999 REM GET DISK BLOCK

13060 PRINTHIS, "ULI"iZIBITIS

13818 INPUTHIS,ER, ERS, KK, K] IFE> 19 THENZS

a1
13878 RETURN

13499 REW PUT DISK BLOCK

13508 PRINTS1S, "UZI"§2108TIS

13518 INPUTHIS, ER, ERS, KK, KK IFE ) 19THENZS

13528 RETURN
13999 REM SEND DISK COMMAND

14808 PRINT1S,CHE: INPUTHIS, ER, ER
IFER 19THENZOR 10

KK, KK

THENIZ@18
HES (13) THENPOKEZ84, 1§ PRINT®

CHRe (1357 sRETURN

19038

+K$:GOTO13018

13048 IFLEN(IN®) =B THEN13018

18RS PRINTIGR} § ELEN|IHE) =1 THENINp=

Ine=INe

! ThamLEF TS (18, LEN 1N

1) 160TO1381

15050
[}

REM SET M/C FILENAME
POKE49408, LEN (MFS) 1FORP= 1 TOLEN (HFS
LD%(ME®, P, 1) T NEXT

L6610
16620 RETURN

TFMNC L@ THE NHE X

K
X4 (ASC (KK®) -48) 8167 RETURN
ZOO08 INPUTHIS,ER, ERS, KK,
T0aLs FRINT- (DOUNISES -ERSI00TOZOS
9999 REM LOAD M/C ROUTINES

@ FORF=1TOL33: READA KK=KK +ASP POKEP S
49151, A NEXT

S0005 1FKK= | 364068 THENRE TURN

480>, PRINT=CLRARIE UL LRCWNIE pOLMF8 08
DATA STATEMENTS INCORRECT

48010 DATAZS,42,192,76
&8028 DATAI9Z,182,2,32,198,233,32,287
40038 DATAZSS,32,183,233,208,6,32,31

127,192,238
165,292, 2

awd

DATA192, 76, 14,192, 78,
200, 2,230,252,

DATAL42,32,32,201, 255
32,219,293, 32,193,293, 2

198,32,31,192, 185,751,197, 233
&9139 DATALSS,282,229,234, 144,231
0
68148 DATALS! 162,9,

43158 DATAZIS, 162, 1, 164
48168 DATA3Z,189,253,32,192,235,%
44178 DATAS2, 384.283, 149, 2,74, 173,203
REn BiRCTORY SacToRs

DAT 7,19,13,16,2,5,8,11,14,17,
et
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UTPUT: MEMOTECH

SSEMBLY TUNE

"laser-gun’noise by repeatedly changing
the frequency of a tone channel.
Program 2 proves how simple-it is to
play tunes with this subroutine by
playing a few bars of a familiar tune. It
ies only 200 bytes of memory,

sound using the Texas Instruments

SN76489A chip — the integrated
circuit used to great effect by BBC Basic.
MTX Basic, unfortunately, does not
stretch to 14 parameter music envelopes
like the Beeb, but it does offer frequency
and volume control through the SOUND
statement. Continuous music may be
played into a sound buffer, but the
maximum number of notes per channel
allowed is only 256, and this fills more
than 12K of RAM.

Machine code, on the other hand, can
be used for sound with the advantage of
making efficient use of memory. Data
must be sent to the chip through output
port 6 and strobed in via input port 3. The
destination of this data is one of eight
registers which control the frequency
and volume for the three tone generators
and the noise generator (see table 1).

Volume is controlled by passing a
nibble to the respective attenuators. A
volume level of zero is the loudest, and
14 iss the softest. If the bit pattern repre-
senting 15 is sent, the sound is switched
off. It is not necessary to program the
volume of the channel whenever the
frequency is changed (as in Basic) but no
sound is output if no level has been set.

Frequency isaltogetherdifferent. The
tone channels require ten bits of in-
formation to produce a sound. This data
is related to the frequency produced by

T1e Memotech MTX series produces

which is about 14 times more efficient
than the equivalent Basic program
using a sound buffer.

Thedata for the tune is held after label
START in the format note, length, note,
etc. Any suitable music could be placed
atthataddresssolongasitendswith the
number 255) which tells the program to
return to Basic. There is, of course, no
limit to the length of the music, and the
program could easily be adjusted to
perform some other task during the
delay between notes.

Note Frequency  Data
(Hertz)
C 264 475
C# 278 450
D 294 425
Eb 312 400
E 334 375
F 358 350
F# 370 338
G 400 313
G# 416 300
A 454 275
Bb 476 263
B 500 250

LD HL.®

Program 2

@ CODE

8ea7 LD DE.START
Ll LD HL.®
geap CALL VOLUME
891e TOP

YOLUME

the formula: Frequency = 4,000,000 S00R LD C.1
(32*Data). S0 CALL SOUND
A list of notes, fmquun;lt‘_s and their gg?: Loop
equivalent data numbers is given in 8012
table 2. It's useful to remember that 8815
doubling these numbers produces the 8918 SOUND
same notes one octave lower, and 8019
halving these numbers raises the scale 801A
by one octave. Sound is a handy 801E
subroutine which simplifies the task of o
transferring bytes to the sound proces- a
sor. It must be entered with Z80 register
C containing the chip's destination i
register and register pair HL containing ,
the data to send. Program 1 demon- BIT 4,F 7
strates how it is used. It emits a simple 'i':—:TR' b :A i
,€3)
JP NZ,BOT
SRL H
8033 RR L
Register 8035 SRL H
0 Channel 0 Frequency a3y sl
1 Channel 0 Volume mer el
2 Channel 1 Frequency o S
ot q Y 8830 LD A.L
3 Channel 1 Volume BO3E ouT (E3.A
4 Channel 2 Frequency 8040 IN A, (3>
5 Channel 2 Volume 8042 BOT POP HL
6 Channel 3 Shift Rate Be43 POF.
7 Channel 3 Volume it REY
S¥mbols I Symbols
PCN JANUARYS51985 bDUNUF(ElBBUTHBQZ STRRTE21VOLUMESS44 SOUNDBRS4DELAYSEZE
LOOPBB1 TOPB8Q1RENDSO3D LPB@31BOTER7E




UTPUT: BBC

donow. ..

nApple Orchard you are engaged ina
desperate mission to save as many
apples as possible before the arrival of
a hurricane. So if you didn’t know it was
Be Kind to Defenceless Fruit Week, you
Fortunately, you're mechanised —
you have three buggies that you use to
tear round your orchard. But the local
ndals have scattered tacks around, so
you also have to avoid crashing, and fuel
islimited, sowatchthe gauge. r

Fill your three applecarts with fruit in William Prew's fast-action game.
Ins ions are in the program.

1aTH 40

" 1omEn

] Program notes
LINES  ACTION

10-40 REM statements

- 60-80 Assembler to disable the

entries 150,code 10

LOOMODE? nm ssemble Escape key.

< 20 DIMension arrays for hall
of fame and reserves space
for the assembler routine
which is at the end of the
program.

100 MODE 7. Calls up the
Assembler routine.

(110-130  Calls instructions and the

PROCedure which defines

the user definable

SPOLROC T Iah. s ans characters, and the

--m-umu:u%: PROCedure which

SCCEF PR pans splays them.

310REFEAT 150-280 Game's main loop. Sets up

I Fie i P screen and initialises the

340PROCKeys variables.

330COLOUR? : PRINTTAB (4,

3&OPRINTTAB(4,30) § fus
%)

50PX=490

LDA£229:LDX41:LDVEOI ISR WFFF4

collve
I90UNTILA|@=TRUE OR scor
=TRUE THENPROCde.

= "Froca B10PRINTTAR (0, A) CHR®223
G20PRINTTAB (19, A) CHR®223
BIOME;
B40VDU17,128,17,7
GSOPRINTTAB (0,30) *FUEL" :PRINTTAB(10,30
) “ORCHARD" i screeni
Uk

430DEFPROCH:
440FORds ] ay%=0TOT

b G70FOR obst=0 TO screend2s 2
riad LIS AT AR tRID 1 101 + | AN (281 +2) | CHR®:
490UDUI7, 7,31, xX, ¥%, 226 -

100PROCunst (spa16

GPONEXT obet
POOVDUIT, 2
S1IFOR apple

S20PRINTTAB (RND 16141, RHD

+2)1CHRSZ

p* THEN

yamyRel

FALSE:d18p] ay=FALSE

480€NDPROC

&9
~nncrrpnncu--" 108

710 10PODEFPROC] ive_pr int
'?r[L\LmDa 1100COLOUR?

INTTAB(Z, 1) STRINGS(11,CHRS233)
!!?cFNnDnDL

730VDU3L , 4, 1,227,228, 279,234,234, 228, 2

as
2401F disoley THIN DNOPROC 113
FSOPROC 1 i rint 1140DEFPROC 4 ath
3E0C0LOURS : FRINTTAR (0, 29) *APPLES iscor LisovauaL, xa, 3, 224

#1TABLI0) BEST" |nca(0) ENdeatheTRUE
F7OVDUL?, 135,17, are>10 THEN scoress
7ROPRINTTAB IO, 2 sTRINGR 120, CHRR22) <o
P90PRINTTAB (0,28 ) STRINGS ( 20, CHR$22S) T180FOR sound=170 T0 15 STEP-2

r sound, 2

Q00FOR A=3 TO 2

300410 PROCedure which handles
the buggy and score ete.

430460  Delay loop embedded in a
PROCedure which in turn
passes a parameter to the

loop.

480-680  Scans keyboard and takes
appropriate action when a
key is pressed. Checks
position of buggy and sets
up boundaries for it

700950  Sets up screen, plots apples
ete

970-1030 Defines some variables.

1090-1120 Prints how many lives you
have left

1140-1230 PROCedure which handles

death.

1250-1340 PROCedure which handles
everything when an
orchard is cleared, ie
resetting variables and so
on.

1200MEXT sound
1210PROCT fve_print
1220PROCwa | £ (3000)
1230ENDPROC

13ZOMEXT i nc
330PROCka i L 110000}
1340ENDPROC
1350:
1340DEFPROCH in
1370RESTORE 1490

1380FOR dec=30 T0 0 STEP-1
139050UND3, 2, dec, 1|
LA0ONEXT &
410PROCwai t (20001
0UDUL7, 8, 31,5, 1S:PRINT® "SPACE" *
1asomameATiRT T ok T=pc "

L4s0r
LA4GODEF FNscrn (x%, y%)
"~

1510DEFPROCA®H & n
C1Sasiing 28, 0,251,251,291,0,239,239,2

*ls30vbuza, 224,0, 36,
JLiovians; 228, 191, isir0.2

72,0
7,0,223,2

Hasovouzs, 226, 189,231,169, 36, 60, 189,255

+153
1360VDUZ3, 227, 254, 242, 194, 194, 130,130, 1

30,234
1570VDU23, 228, 252,242, 194, 194, 252,130, 1
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CEBAR
1BSOREPEATUNT ILGET

1360-1440 PROCedure which is called
up when the player has
ruined all the buggies.
1460-1490 See 2850-2940.

Defines characters and
envelopes for the sound
effects

| 1710-1750 Filling the arrays with

data for the hall of fame.
1770-1860 Displ
1880-2070 Name entry routine. An

| OSWORD call is made with

the accumlator set to zero.

This method is also used by

s characters.

Acornsoft ete.

+1,171PRINT*PRESS THE

JANUARY 51985

8, 14:PRINT*T

2090-2220 Hall of fame.

2240-2490 Instructions

2510-2560 Space bar routine

2580-2640 On/Off sound routines.

2660-2680 Freeze routine

2700-2730 Updating of number of
apples collected

2750-2830 Music routine.

2850-2040 An Assembler routine
which returns the ASCII
code of the character at the
cursor position. It makes an
OSBYTE call with the
accumulator set to 135. It
also uses the only Function

S0ENDPROC

PLEASE ENTER YOUR NA

34 CHRS141 TAB(12) "APPLE
4 CHES141 TAB(12)"APPLE
HRS141 TAB(12) "HALL 0

I CHR®141 TAB(12) "HALL ©

TAB(12)*1984 u.P.Soft

2450PRINTTAB (31 CHRS |

- Sound on

2470PRINTTAB (2) CHRS

SHIFT - Un#
2480

2490ENDPROC

54 0ENDPROC

2580DEFPROCOS §

P0#FX210 1
OENDPROC

94 0ENDPROC

Pecht nil




UTPUT: SPECTRUM

BREAKING

AND

ENTERING

The last thing you want to happen with your

interpretation of a statement has been
made at address 1B76h and takes the
iy

1B76H CALL 1F54H

JR C,1BTDH (cont)

RST S

DEFB 14H
1B7DH (cont)
The cALL 1¥54H instruction checks the
break keys and, if there is no carry, calls
the error handling routine RST 8

The error handling routine resets the

stack and so on, and then jumps to the
routine whose start address is indicated
by the system variable ERR-SP 23613/4,
normally 1303h. This prints the error/
code etc and sets up the continue
parameters. 1303h is placed in the
address held in the system variable
ERR-SP at the start of running a Basic

=3

for

lhhhukmﬂnlhﬂumdupﬂuldum

Nicholls' routine will ensure that your Spectrum listings are safe.

grammers wishing to write com-

'mercial software in Basicoften find

that there is no real protection

against anyone breaking into the prog-

ram, examining the listings and copying

any special routines that they may have
produced.

Many methods have been put forward
to protect Basic programs. The most
successful involve some routine to dis-
able the break keys, but they all have the
fault of causing a crash if break is used,
which can be annoying ifthe keys are hit
accidentally.

Toovercome thisI developed a routine

that makes Basic programs unbreak-
able, unmergeable and thus unlistable
and, what is more, requires no know-
ledge of machine language although it
does use a five-byte machine code
routine. It also ignores many error
reports, continuing with the program if
they are found.

Error handling

Toexplain how thisisachieved, we must
first examine the Spectrum ROM to find
Jjust how and where the break keys are
read during the running of a Basic
program. This happens after the correct

program, and is, in fact, the first address
on the machine stack, but ERR-SP
address can move areund in memory
with the build up of the cosus stack.

It is, however, possible to alter this to
send the error routine elsewhere, and
this is what most programmers use to
send the error handling routine to an
address in ROM which will cause a
crash.

If you are a bit more selective, you can
send the error routine back to address
1B7Dh and continue with the program
as though nothing had happened. Thisis
not a simple case of putting 1B7Dh into
theaddressheldin ERR-SP, asonreturn
from the error handling routine the
stack will be incorrectly set up without
1B7Dhasthe ERR-SPreturnaddress. In
fact, it will end up with 1B76h as the
ERR-SP return address and the cosus
stack corrupted

Reset the stack

What you need is a very small machine
code routine to reset the stack each time
break is pressed, with address 1B7Dh as
the error return address as follows:
LOOP CALL 1B7DH

JR LOOP

and set up ERR-SP with the address
loop. Machine code programmers will
see that this will put address LOOP+3
as the future return address from error
routine (that is the instruction Jr
Loor) ensuring that the stack is
correctly set up for further break key

ITESsSes.

This five-byte routine can be placed
anywhere in memory and the address
held in ERR-SP, poked with the start
address of the routine. As an example,
wecanuse a LINE 1 REM statement and
assume the start address to be 23760d,
with no Microdrive(s) connected. So the
Basic program will start with Listing 1.

Line 1 holdsthe machine code poked in
by the direct commands and Line 10 sets
up the address in ERR-SP to hold
23760d.

As an example of an unbreakable
Basic program add Listing 2.

When run, this program will be
unbreakable, and even the out-of-screen
error reports will be ignored when part

20
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1 REM 00000

20 FOR A=1

T0 100

POKE 23769,205:REM direct comman 3@ LET X=RND%*2S5&: LET Y=RND¥%17
d &: LET R=RND¥*(25&-X)
POKE 23761, 125:REM direct comman 4@ CIRCLE X,Y,R
d 5@ NEXT A
POKE 23762,27:REM direct command &8 PRINT AT 11,10 "PRESS ANY K
POKE 23763,24:REM direct command EY*
POKE 23764,251:REM directcommand 7@ IF INKEYS="" THEN GO TO 78
19LET A=PEEK &13+254%PEEK 2381 80 IF INKEYS<{>"" THEN GO TO 89
4:POKE A,20E2:POKE A+1,%2 P8 CLS : GO TO 29

circles only are drawn. To make it | the useofstopininputs. If this is used in

unmergeable, youmust saveitasaCode | normal numeric or string variable m.rwd count

program, so add Listing 3.

Other points to watch for are that line
100 retains the ERR-SP address; line
110 pokes ERR-SP with a value that will
cause a crash if break is used while
loading the program, while line 120
finds the end of the Basic program

Line 130 saves the Basic with the
system variables so that it will auto run
The correct address for ERR-SP is reset
in line 140, so that line 10 will be correct
To save the program enter GoTo 100 as a
direct command and to load the program
NOW use LOAD “BASIC” CODE or

)E.
ne final point to watch for

inputs, the program will stop with no
way of restarting. This happens because
the break will have occurred at addr
21D0h and not 1B76h. Any other ille
input will be ignored

This is not a problem because anyone
using stop as an input wants to break
intoyour program in order to list or copy
it and must suffer the consequence of
having to switch off the Spectrum and
start again. No point feeling guilty
about this little trick

Finally, input line should be avoided
as there is no error trapping of inputs in
the ROM and as such this command may

lead to the program "hanging up’ r

Following on Mike Lewis’ article on
adding a word count to Tasword 2
(issue 88) the following routine may
be of interest. It does away with the
need to PEEK and POKE initial and
final values, and can be placed
anywhere in free memory.

Once you've either entered the
assembly listing (below) or poked the
values in the decimal dump into
memory, all you need do is return to
Basic from Tasword then enter PRINT
uskR start address. An accurate word
count should be produced in a couple
of seconds.

Decimal Dump
188 LET LO=PEEK 23613: LET HI=P 33, 0, 125, 1, 0, 0317, O, 64, 126
e osoladi 254, 32, 32, 12, 30, O, 35, 21, 32
118 POKE 23613,0: POKE 23614,0 245, 124, 254, 205, 32, 237, 201, 123
128 LET B=PEEK 23&53+25&%PEEK 2 61, 40, 242, 3, 28, 24, 238
3654
139 SAVE "BASIC“CODE 23552,B-23
552 — e e
149 POKE 23613,L0: POKE 23614,H A B
I: RUNM
Assembly Listing
0010 LD HL,32000d - Get start of text file.
0020 LD BC,0000h 3 BC = word count,initially zero.
0030 L3 LD DE,4000h : D = Chrs. per line counter (64d)
: E = word flag 0 = space 1 = word
0040 L2 LD A,(HL) :  Get current chrs from text
0050 cP 32d : and check for space code.
0060 JR NZ,L1 : If not space then jump.
0070 LD E,00h : Ensure space flagged.
0080 L4 INC HL : Move to next text chr.
0090 DEC D ] Decrease chr/line counter and
0100 JR NZ,L2 t check for end of line.
0110 LD AH H If at end of line then
0120 CP CDh : check for end of text file
0130 JR NZ,L3 t d1e HL = CDOOh
0140 RET : If end of text file return to
H BASIC with BC = count.
0150 L1 LD A,B H Check for flag = 0 .ie new word and
0160 DEC A 3 if not then jump back
0170 JR Z,L4 to main routine
0180 INC BC Increase word counter
0190 INC E flag 'word found', E = 1 and
0200 JR L4 - Jump back.
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UTPUT: AMSTRAD

downwards in a picture buffer. Space
must be reserved in the user program by
the MEMORY command.

Pictures are numbered from 0 up-
wards. The picture currently being
drawn can call up any previous picture
and put it anywhere on the screen. The
whole picture can then be re-drawn by
clearing the screen and using the draw
command.

I CPC464 allown pnclurw to h‘-dmw n
in four colours (out of a possible 27)
and be recreated in user programs.
Pictures are stored from address 43902

10 REM ————DRAW UTILITY-— 260 OM INSTR("dpfxlericzustghkab®,as) GOTD 280,340,
20 REM For AMSTRAD CPCA&4 » 400, 410, 530, 540, 570, 580, 590, 730, 600, 720, 730, 790, 930, 740
30 REM Copyright J. Keneally 270 GoTo

B8 REM —————— —- 280 a

30 REM s %= INITIALISATION 290 i%=PEEK(ac):IF i%=0 THEN 150

S0 MEMORY 40000: 121 101§ 3%=181: i 4%=25 300 {1%=i% AND 15:c1%=INT(i%/16):ck=ci% AND 7:ci%=ciX AND
60 INK 0,4 1% INK INK 2,1i3%: INK 3,i4%

70 ad=435021%%=320% yx=2001 PRINT 23) jCHR$ (1) 5 rmX=03c%=| 310 i 2X=p2% (i 1%)

320 FOR i%=1 TO i2X:ac=ac-1ip
c=ad: POKE ac,0:P| 0

Tix tyl1%

B0 CLS1x1%

2 £ t X=01 DEG

{10) sWINDOW £1,1,40,24,25:pmx=0
4:READ P2%CI%} s NEX

6,3

350 CLS El msua 1710:60TO 150

360 IF pn%<rpmk THEN 150

370 BOSUB 1710z ft%=0: pmk=pm¥%+11 pnik=pm

120 REW sus SCAN FOR COMMANDS sss ac-1,0:60T0

130 BOTO 1% 0 IF #t%=0 OR pn<>pm% THEN 150
390 BOSUB. 1770:POKE ac,0:POKE ac-1,01ft%=ft%-1160T0 150

n 1Z=x%:y1X=yX:60T0 140

MOVE x%,y%

4
MOVER O, 4:m%|

1%(1)=(x1%-&4) /2:p1

iF as
—4, 0z DRAWR 8,01 Hown o 43 DRAMR O,
0 THEN MOVER -4,0:DRAWR 8,0:MOVER i

l:o [NPLm:I, Angle (+ve)

—4,4: DRAMR O, | =
190 PRINT CHRS (23);CHRS (0)3:PLOT 700,0,c%
95 REM

arrow keys #
THEN yZ=y'
THEN VA'yzo:“.lyilfl

%<3I98) 2 Eﬂlu 150 ll()" :
& SPOKE ey O FtA=fFtL+laxIhm—Lax2%=m1

6OTO 1
- THEN x% » (% 764 51 =vilLS £1:G0SUB 1110:POKE ac,cxe]8e51FOR
200 IF SenCHRS (243) THEN wimi-2e (xica74 %=1 TO S:ac=ac-1:POKE ac,pi%(i%) tNEXT
245 REM 490 GOTD_470
250 REM # Dispatch command # S00 i1%=2:p1%(1)=(x2%-64) /21 p1%(2) =y2%/2

(%) =PEEK (ac) :NEXTrac=ac-1

pni: IF pni>pm% THEN PRINTEL,*IL

tad=ac—1: ac=ad: POKE

1%/2:p1%(3) = (xk-44) /22
40 tr nl?ll)AO DR pjth O THEN PRINTL1, "Outside screen“:

v
E ac, (cl%+c )-lsnlx-ran %=1 TO Asacmac
NEXT

Joftlife
~ NUMERIC KEYPAD

for the

BBC MICRO

Any BSC wser will be sware that ntering nume on Ihe BBC keyboard, whether lgr
Ditinass, eimcuona o SienNG pamects. 1t s siow and methelmt process

o0 many mare expensive compulers

nection 1o user por
* High qualty ey

 Hand heid. or free standing
+ Sotwar provdd o 0o

Piesse sens

ek
O D1 AT e

rescent,
Tei: (0223) 6211
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The command: x delete last command. (Clear | pn%~ picture number and doing Gosus

[ select a picture (0,1, etc.). screen and draw using (d) | 1700: GOSUB 1000

d draw selected picture. command to see effect)

f finish current picture and | b set border colour and the Program notes
advance to next. Arrow four ink colours. 50-110 Program itialisation
keys . . . move the cursor. € select an ink for future routine.

1 mark start point for line or drawing. 130-170  wait for command and flash
arc draw. g display coordinates of cursor.

e mark end point for lineorarc cursor. 180-270  dispatch command.
and draw it. u display length of picture | 280-860  activate the commands.

r mark one corner for a rec- buffer space used so far. 1000-1520 main draw functions
tangle k save/load picture buffer to routine.

m mark opposite corner and cassette. 1120-1130 draw line.
draw filled rectangle. 1150-1190 draw rectangle

i partial infill function. Mote: The routines from line 10c0oonwards | 1200-1310 draw arc.

1 mark first point of triangle. | must be incorporated to use the pictures | 1320-1480 Routinetoallowshapestobe

17 mark second point of [in other programs. To use, first use filled in.
triangle. GosuB 1600 to load the picture buffer | 1490-1500 draw triangle.

3 mark third point and draw | (after reserving space for it using the | 1510-1520 draw another picture.
triangle. memory command. The ) command | 1600-1620 routine for loading picture
clear screen. will tell you how long the buffer is. Use a buffer.
re-draw a previous picture | value of 43902 (minus this length). | 1700-1800 Routine for the selection of
number at cursor position. ictures can then be drawn by setting pictures,

BOT|1170 IF ABS(j1%-j§3%) <ABS(j2%-j4%) THEN 1190 |
1180 FOR iX%=)2% 'ro _,qz STEP 2#SGM(j4%-32%) sMOVE j1%,i%:DRA
PaEe 1%sNEXT:RE

FoR ;zx,u o ,3“ STEP 286N (;3%-31%) sMOVE 1%, j2%%1DR
pu .2.,1:: NEXT : RE TURI

(1208 dx=333-31%1dy=34%-32%: IF du=0 THEN tr=90%SGN (dy) :GOTO|

1210 t_rtﬂ‘(N(dyr’dxi.lF av\a THEN 1240
1220 IF dx>0 THEN 125

230 tr=180+tr:GOTO 1950

IF dx<O THEN tr=180+tr ELSE tr=360+tr
a2=50R (dusdxrdyady) /2stE=pix(5) /2

IF tt=90 THEN 0 ELSE aS=a2/TAN(EL)
xOx,1xo.rn|:nsttrn—asa5[mt |
280 yD-,"x.ahcuS(tnuzoslmtn =SOR (a2#a2+als

PLOT j1%,j2%:FOR t3=180+tt-tr TO 1BO+tt—tr- plxlm STE

3‘?54‘)" p1%{1)<0 OR p1%(3)<0 THEN PRINT“Outside screen

520 GOTD 460
530 x2%=x%:y2%=y%:60TO 1
540 i1%=4:pliil)=(x%-64)/21p1%(2)=y¥%s2
550 GOSUB 1110iPOKE ac,cXk#16+4:FOR i%=1 TO 2:ac=ac—1:POKE
ac ﬂl!liilxl{l"
=ac-13:POKE ac,01ftX=ft%+1:60T0 150
INPUT £1, colour "§cX:60TO 150
CLsS: 6070 0
370 ppinpatiSUD 1710:PRINTEL, “Used
NKEY

"Silvct

43902-ac:GOTO 150

) DRAW 5 0+r 8SIN(ES) , yO+r sCOS (£3) t NEXT
PocE .(,:xue..ﬁ RETURN
E ac,pl%(i%) sNEXT 1%, 52

Ccato11POKE et 01§ tieetns15Cls £
X2%mN % v 2%=y%:CLS £1:60T0 140

%:CLS £1:60TD 140

y%:60TO 150 1350 MOV 12 THEN WHILE lTES?RIO.ﬂJ‘
INPUT £1, Lhad (1) or save (s) “;asilF as="s" (XPOS< 10) : MOVE] D ELSE WHILE (TESTR(O|
IF asc-1- THEN WEND: MOVER 2,0

|

|

|
%=TESTR (0,0):60SUB, 1470 4
FOR 1S%=i2% TO i1% STEP \

AND (XPOS>i2%-10): MGUER -

DPEDCIJ'T PICT' TESTR(0,0)<{>i% THEN WHILE lYESTR(0,0)‘
IIFUE’I:‘L 100 2 NII\JE“ ‘.OXHEND ElSE mlLE (TESTR(
'PI: e 2, 43905 |o XPOS<i 1%+10) : MOVER VER -2,0

INPUT El,'itnch Picture? “ip IF pni>pmi THEN 150 | KPG‘S WEND
= Gg‘j.ﬂ.l? 1710: ac=ad: 0l %= (x %~ 6‘!/2 PEEK (ac—1): D?K‘YK/Z*PEE| 1390

ac-— 1

810 GOSUEB 820:60T0 900
820 1%=PEEK(ac)i1F i%=0 THEN RET
B30 i1%=1i% ANI |5K(l7’|"7(]1f|ﬁl
tclx=cl1% m
B840 FOR 1%=1 TO i2%
850 IF 1%<3 OR i1%<
B840 IF (i1%=3 AND iX:
870 pl%(iX)=PEEK (ac):60TO | (XPOS)I?X 10) : MOVE]

IF (i%X AND 1) <>0 THEN plxlliIPEEklm)lan ELSE pl1%(i| 0 0‘-!1’ AND (XPOS<11%+10 .HWER
li-PﬁzKilE)'ﬂ}X 450 11%=XPOS: WEND

T:ac=ac- 1110:60T0 820 1‘60 RETURN
XKanlan- -%IBOSUB 1710: POKE I:n& 1‘70 WHILE i%=TESTR(0,0):MOVER 2,0:WEND:i 1%=XPOS

9!0 g(‘f ac—1, |x§ Qlll!gm( ac— 480 MOVE 1%, ;2%: M!LE i%=TESTR(O0,0) : MOVER -2,01 “END i2%=

POKE ac—3p1% ateuc 4 POKE. ac:betEnettns1160T0 150 Imso:‘:RET
730 C1%-gs60TH" 420 0 MOVE ;1% %, §4%, X
940 CLS £1:INPUTE]L, "Border colour "jil%:BORDER i1X 500 DRAW Dlx‘i"?'ﬁ‘ Di"(ﬁ““ DRAW lZ.)E/ RETHR"
950 FOR il1%=0 TD 3:PRINTEIL, "Ink" llZp.!NPUTEl,":DlWF 510 bl=ac:b2 lz-pnmgr\t 1%(3) s Gﬂ tac=ad:ol
K INK 1%, i2A:NEXT:CLS £1: GD 150 %i1)-PEEK (ac~ 02%=p1% PE EK (ac-2)
960 FOR 1243902 TO 43800 STEP —13PRINT PEEK(L)3: INPUT asaN

GOSUB 120
60 an’n-ZxGﬂSUB 1710
pm

2%-2:MOVE 1%, j2%313%=1%si4%=;2%: GOSUB 1470
X:FOR 15%=12% 10 11% STEP 2
OY=i% THEN PLOTR 0,0,c%
2, 01MEXTL 1 4%=1 4% 2
F TESTR(0,0)<>i% THEN WHILE (TESTR(0,0)
2,01 WEND ELSE WHILE (TESTR(O
R’ -2, 01 WEND: HOVER 2,0

URN

12%=p2% (i 1%) sck=c1% AND
D (XFDBS<A1%e10) 1
c=ac %) AND

OR llx—n OR i1%=5 THEN 880 30 -
5) DR :111—5 AND i%<>3) THEN 880

+ MOVER
(XPOS>i 2%-10) : MOVE
TEBTR(0,0) <>4% THEN MHILE (TESTR{O,0)

ND ELSE \ILE (TRETR(

1520 GOSUB B20: prl'L—pl :ac=bl:ad=b2: : RETURN |
1530 REM |
1600 REM was PICTURE LOAD ROUTINE sws |
| 1610 OPENIN"'PICT": INPUT £9,pmi,ac,ad: CLOSEIN: pnX=pm¥: ft%=|
0:LDAD" 'PC", ac~2: RETURN
&20

START OF DRAW AND #ssss
* LOAD SEGMENT. To be se=
included in your own ss

|
'00 REM ## PICTURE SELECT ROUTINE ## |
ad=43902: 1 %=0: ac=ad: WHILE i%<pn%+1 |
- IF i%=pni% THEN ai c |
and 0 j1X=PEEK (ac):IF ;1%=0 THEN 1740 |
and pn%. These 1%=41% MD 15:ac=ac-1-p2%(j1%)
or other thlnq- 'S0 TO 1730
1%=i%+]lzac=ac—1:WEND: ac=ac+1:RETURN
%44 DRAW ROUTINE #eanss 0 ac=ad:i%=1:WHILE i%<fti
WSLIB 1140:0N i1% GOTO 1120, 1150,1200,1320,14%0, 1510 JlltF‘EE}"Ei:J AND 15: IF ;1%=0 THEN |
ncM: ,11,Jzzx|mm 3%, j4%,C ac=ac—1-p2%{;51%) |
.z-;z-mcuomsruku ‘

i%=Ft%:60T0 1800

B Ll
REM ses End of segment
leo REM ssssusnsss

1800
Et-z-pu(lnnuzz-z-plzm §33U=PILI) 424645 4%=20p1 1810

§1%, j2%: DRAM 3%, §2%,c%: DRAM §3%, 4%
1180 DRAW 31%, 5% DRAK 1%, §2%: IF c1%=0 THEN RETURN
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UTPUT: ATARI

~ MIXED MODE

letes his game from last issue, this week with the focus on the display list. 1

Listing

2220 DATA 5@,91,50,81,100,%,100,121,100,108,100,121,300,8,2
2225 SOUND @,0,8,8:FOR T=1 TD 200:NEXT T

2248 IF PISE THEN 2260

2250 FOR T=1 TO S:NEXT TiNEXT P

2260 SOUND 8,0,,@:FOR T=1 T0 200:NEXT T

2270 X=USR(1664) END

10000 RESTORE 10850: GRAPHICS T+14:COUNT=5

10010 DLIST=PEEK (5681 +PEEK (S61) 4256

10028 POKE DLIST+3,71

10030 READ A:IF A=999 THEN 18110

10048 COUNT=COUNT+L:POKE DLIST+COUNT,A:60T0 18838

10058 DATA 7,7,7,15,15,15,15,15, 15,15

10858 DATA 15,15, 15,15,15,15, 15,15, 15,15

10878 DATA 15,15,15,15,15,15,15,15,15,15

10088 DATA 15,15, 15,15,15,15, 15,15,15,15

10898 DATA 15,15,15,2,2,2,2,2,2,2

18188 DATA 2,2,2,2,9%9

18118 POKE DLISTS&#4, 65

10128 POKE DLISTST+4,32

10130 POKE OLISTSB+4, 156

10132 SETCOLOR 4,6,12:SETCOLOR 2,8, 12:SETCOLOR @,6,4:SETCOLOR 1,0,4

10133 POKE 87,2:POSITION @,8:7 #6;"SPACE DODGER DELUXE®

18134 POSITION 8,2:7 #6;* O AND C.CORNELIUS®

10135 POSITION 8,137 #6; "BY*1POKE 752,1

18136 POKE 7,8:COLOR 1:FOR 1=1 T0 320 STEP S:PLOT [,2:DRANTO I,36:NEXT 1

18137 FOR T=2 T0 48 STEP 7:PLOT @,T:DRANTO 319,T:NEXT T

18140 SCREEN=PEEK (B8) +PEEK (894256

10158 SCREEN=SCREEN+4+20

10160 SCREEN=SCREEN+4R¥48

18170 HIBYTE=INT (SCREEN/ 254 : LONBY TE=SCREEN-HIBYTEX256

18180 POKE 88,LONBYTE:POKE 89, KIBYTE

18185 POKE 755, 1:POKE 87,0:POSITION 2,8:7 *THE OBJECT OF THIS GAME IS T0:°

18186 7 *DODGE THE HORDES OF ALIEN SHIP;®

18187 7 *AND DOCK WITH YOUR MOTHERSHIP'®

18186 7 *THIS 1S NOT EASY,50 BE CARFULL'®

18189 7 *TO HELP YOU,YOU WILL FIND THAT THE*

18199 7 *NOTHER SHIP HAS A SPECIAL TRACKING®

18191 7 *DEVICE TO ENSURE THAT YOU DOCK SAFLY!*

10192 7 *AND IF YOU DOCK,D0 NOT REST!'YOU WILL*

10193 7 *FIND THE NEXT WAVE ALOT HARDER!'®!111*

18200 7 *WHEN STARTING BE READY FOR ACTION AT*

18282 7 *AT ANY NOMENT.HAPPY DOCKING!'*

10283 FOR T=1 10 3:RESTORE 16220

18285 IF T=3 AND AU=1 THEN RETURN

18210 FOR P=1 T0 25:READ DA,DB:SOUND 8,DA,18,8:SOUND 1,DA+2,18,8:SOUND 2,DA+4, 18,
B:SETCOLOR 4, 1,04

18212 FOR D=8 TO DB#{5:NEXT D:SOUND @,8,8,8:NEXT PSOUND 0,8,0,0

18220 DATA 68,1,64,1,60,2,80,2,76,2,60,1,64,1,68,2,53,2,00,2,60,1,64,1,60,2,60,2

10230 DATA 91,1,88,1,76,4,88,1,91,1,182,2,188,1,121,1,80,2,162,2,121 4

2198 FOR SND=1 TO 34:READ ANS,BNSsSOUND 1,ANS,10,18:FOR BB=1 TO BNS:NEXT BB:SETCOLOR 4,1,ANS:NEXT SND
2200 DATA 121,59,96,50,91,50,81,200, 121,50, 96,50, 91,50,81,200, 121,50, 95,50,91,50,81, 108, %, 184, 121, 109,96
2218 DATA 189,108, 200,95,50,8,1,96,50, 108,50, 121,150,0,1,121,50, 9, 188,81, 180,0, 1,81 ,58,91,, 150,96

2238 FOR P=1 TO 20@:SETCOLOR ,1,P:SOUND @,F,6,10:POSITION 8,827 #6;"YOU SCORED *;P;* POINTS®

Listing (cont)

18235 FOR 1=1 10 3:500ND 1,8,@,8:NEXT 1
18248 FOR D=1 T0 188:1F PEEK(S3279)()7 THEN RETURN
18250 NEXT T

18268 IF PEEK(53279) ()7 THEN RETURN

18270 60T0 10268

20000 GRAPHICS 2+16:SOUND 8,0, 8, 0: AU=8

20818 POSITION 2,237 #5;°D0 YOU REQIURE®

28020 POSITION 1,4:7 #6;"THE INSTRUCTIONS?*

20030 POSITION 3,6
20048 POSITION 3,8
20045 POSITION 1,18
20858 FOR 1=1 T0 1888:FOR T=1 T0 255
20068 IF PEEK(53279)=3 THEN RETURN
24870 IF PEEK(53279)=6 THEN 163
075 IF PEEK(53279)=5 THEN AU
20980 SETCOLOR @

#6;"0PTION IF YES®
#6;"START IF ND!!'"
6; "SELECT IF AUTOPLAY®

60TO 162
T:50UND 8,7,2, I@:NEXT T:NEXT I

| L es 10000 to 10202 provide an

illustration of display lists. Type

hese lines in and modify the PRINT
statements, and you should see four
lines of #6 GRAPHICS 2 at the top of the
screen, then 40 lines of GR.8 for your
high-resolution drawings (the grid is
under the GR.2 writing). Finally, you
should get 11 lines of mode 0 for normal
text writing,

In line 10133 the program accesses
GR.2 by poking location 87 with the
graphics mode number, which is 2, and
the same in line 10136. The only
difference here is that this time it
accesses GR.8 by poking location 87 with
8. Accessing GR.0 isn't so simple, as you
have to calculate where you want GR.O
to start on the screen (10140-85).

You should try to avoid on-screen
input when the display list is still on
screen: if the input is too long it may
carry on to the bottom of the screen, and
this won't look too pleasant. To see this,
run the program and break it during the
music and display list.

List the program and on the border
you'll see black lines stretching from the
left of the screen to the right. Once the
listing has filled the border the upper-
most part of the listing will be pushed up
onto the GR.0 listing until it reaches the
GR.8 drawing and disappears.
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The original and still

the leader in value.

MEGA*BOX
measures
6V4" x 8%4"

Our Quality Promise

You canorder XIEDBI disks with confidence. We buy

our disks in bulk from international manufacturers, to

our specifications, then test, grade and retest them in our
J‘cclaburatoncs Every order of 25 or 50 comes

Lon:
packed in the same l&s
our MEGA*BOX.

comes packed in our disco-bo:

Fully Guaranteed

The

uality rigid plastic storage box,
th four dividers. Every order of 10
X library case.

quality control is so stringent that we can
give our famous ‘two for one’ guarantee. [f you find a
faulty disk, return it to us, and we'll send you two

With

—it’s tough!

exchange immediately. All part of our five year guarantee.

54" Floppy
Disks Prices

Xltron

L

Code3 25 ssidd NI BB 54" 481tpi disks with
AMNNTT in MEGA#BOX £29

Coded  25dvdd NI L0A 514 481pi disks with
AT in MEGA®BOX £39

Codes 50 svidd NI 4BA 54" 48tpi disks with
AMNNTIF in MEGA*BOX £50

Code6  S0dsdd NIEDBA 514 48tpi disks with
in MEGA*BOX £75

Code1 10 ssdd NI LB 514 48tpi disks with
in disco-box £13

Code2 10dsdd NIBBIO 54 481pi disks with

AMNNTT in disco-box £18
Features: Write protect notch. centre hubs, double

and single density
Tyvex® sleeves, and with SMNNIF ©

Disco Tek Ltd., Lex House, 3-
Fll.l in the coupon or und vmtun orders.
Name

Address.

send you a pro-forma by return.

[Personal Callers Very

Welcome

We're now established in our new showroom in
Alfred Place. You can save our £2.00 delivery
charge by calling in - you'll be welcome from
10,00 a.m. till 5.00 p.m. Saturday 10.00 a.m. -
4.00 p.m.

Help Lines

If you want help or information to place an order
ring our ‘hot line’ on 01-631 3600 or if you need
technical advice ring 01-631 0255.

Official Orders

‘We accept orders from all government bodies,
schools, universities, libraries, armed forces etc.
We despatch on receipt of an official purchase
unmr?awu can't raise a cheque without an |
invoice just post or telephone your order and we'll

NEW!

The midi-box

15 ds/dd disks in our midi-boX at a
ain price.

Our new I'I'lllrﬁ dl-bOX has some great
features. It's made of high impact PVC
and holds up to 30 54" disks, but is
one of the neatest on the market.
Measuring 64" x 64" x 314" the ridged
lid conveniently holds the disks you are
working on ready to hand. And with 15

ds/dd disks with AERNEF it'sa
bargain at only £20 plus vAT, Code M1.

A Box and a half for the
price of one!

Special. Midibox with
80 track 96 tpi disks at only £25 plus VAT,
Code M2

6 Alfred Place, London WC1, England. 'I'elcphone Sllcs DI-&JI 3600 Technical Enqumea 0I.-631 0255

Disco Tek Lid., Lex House, 3-6 Alfred Place, London WCI, England.

Please send me the following:

Code No.| Quantity, Product

Computer

a1 BE

Ienclose a cheque for £ or debit

my Access/Diner card number

© Tressiss mplseend mmeel Du. Pt
registered name of Disco Technology Lid
r: n-ulnpllrndmmnlupnmdmmu[
XLTRON Lud

Add £2.00 delivery for disks, £5.00 for drives
or £6.00 for both. Cleaning kits free delivery.

m VAT at15%
‘.) Delivery

Total




| programs, data, etc. Th

‘

Suu:lalr's hed-ulltr still holds its own
against stron;
Monk evaluates the reasons hriu

L success.

hen the ZX Spectrum was laun-
hed in spring 1982 it nlfﬁn-d
fantastic value for mone

demand soon exceeded supply. Now
things have changed, and competitors
have had a chance to catch up enough to
influence Sinclair’s plans. For instance
the 16K version is not now being
manufactured. With Atari and Com-
modore chopping their prices, will Sine-
lair follow?

The answer to these questions lies
mainly with Sinclair but it's a fair bet
that very soon the 48K model will cost
around £100, which would offer better
value.

In order to give the Spectrum a new
lease of life the Spectrum Plus has been
launched.

Features

The Spectrum offers 16K ROM, 48K
RAM (16K models may still be avail-
able), 192 by 256 pixel graphics, eight
colours plus flash and bright options, 21
user definable graphics, single channel
sound, single key entry with syntax
checking,, a membrane qwerty
keyboard, cassette interface, TV output,
and a user port.

The 16K ROM contains both the

Basic

| and operating system which are both

more or less bug free. Of the 48K
approximately 41K can be used to store
screen takes up
almost all the other 7K and the rest is
taken up by the systems iables,
printer buffer, and user defined graphics
area

Although the graphics are 192 by 256
pixels, an area of only 176 by 256 pixels
can be used for high-resolution work in
B

ic the bottom two lines of the
screen are for input messages and error
reports. The two lines, however, can be
used in the same vas any otherscreen
areafrom machine language. The screen

is memory mapped but in a non-
standard fashion
Screen memory starts from 4000 hex

and ends at 5800 hex, then followed by
the attributes file. The screen is
mapped by dividing it into three sec-
tions: top, middle, and bottom, each
containing eight screen lines. The mem-
ory map for the screen is now laid out as
follows: The top row of line 0 followed by
the top row of line 1 etc upto line 7, then
the second row of line 0, then the second
row of line 1 etc up to line 7. This is
repeated until the top section is mapped
and then the same occurs for the middle
andbottom sections. Ifyouhave accessto
Spectrum, run the following program
to show you the effect
10 FOR | X 16384 TO 22!
20 POKE 1, 255
30 NEXT 1

This of course doesn’t matter in Basic

: REM Screen map

ARDWARE PRO-FILE: SPECTRUM

STILL GOIN

uLa

Cassette out.

much, but it's a headache for machine
code programmers. This is why several
commercial software programs use the
screen in three different parts

The Spectrum supports eight colours
which can be set to appear on the screen
extra bright, flashing, bright and
flashing or just normally. However, the
colour resolution is only 32 by 24 from
both Basic and machine language. This
causes great problems as high-resolu-

tion graphics colours tend to get mixed
up. This means that careful planning is
needed when programming

The user defined graphics (UDG)
allow another 21 characters to be added
to the character set. An almost infinite
range of characters can be defined for
games writing but Greek letters, sub-
scripts, and the like are possible too. The
UDG area on the memory map occupies
the top 168 bytes of RAM although itean
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Speaker

be moved by poking suitable values into
the system variables

Sound is one of the Spectrum’s fail-
ings. Without an external audio ampli-
fier it sounds like a small squeaky
animal, and it is not only quiet but also
limited. The program execution halts
during sound output so continuous
sound from Basic is near impossible
However,soundoutputisalsopresenton
both the mic and the ear sockets at the

rear of the computer, so it can be
amplified or recorded easily

The single key entry method is often
criticised but it's easy to use once you
learn which functions areon which keys.
Unfortunate tem keywords must
be used, so even small words like TO
must be entered using the correct
function keys — both symbol shift and F
must be pressed. Why not T, then O?
However, it does prevent the entry of

invalid commands and along with the
built-in syntax checker prevents many
errors in program entry

Once ne has been typed in and the
Enter key pressed the line is checked by
thecomputer tosee ifitcontainsa syntax
error. If so, the line is kept in the edit
area of the screen (the bottom two lines
and a flashing question mark appears
where the error was detected. This
meanssilly typingerrors can be detected
and corrected before the program is run
Once the line tax has been checked
and found to be correet, the line is
epted and displayed on the upper
screen along with the lines close to it
means the program lines

even when editing

The Spectrum’s keyboard (orlack of it)
is famous. It is made from a special
membrane onto which rubber keys are
pressed causing contact. It may be
acceptable to the novice who just wants
to learn to program and play a fe
games, but a lot of typing requires the
addition of a full-size keyboard
hardware section).

Sinclair must have realised its mis-
take with the keyboard as the Spectrum
Plus is really only a normal Spectrum
with a ‘real’ keyboard added

The reliable cassette interface oper-
ates at 1500 baud. A slight quirk is that
the ear lead must be removed when
saving to prevent feedback. No cassette
motor control is present which can be
annoying should you forget to switch off
the tape recorder. Basic programs, data
files (numeric and character), machine
code, and screen displays can be saved
and all except for screens can be verified
Cassette files can be given a ten-
character file name which is displayed
on the screen when the files are loaded
back. This means that you don’t have to
remember the file names or load each
file to see what it is.

The TV output is excellent and a clear
stable picture is displayed. Early issue
one and two Spectrums play up when
used with certain makes of TV but this
has been cleared up with the release of

the

or black and white monitor can be run
straight from the new issue thre
Spectrums as the video signal is pres
on the user port. Issues one and two need
a small link to be added to the circuit
board first. Output on a composite
monitor matches that of a good TV

At the back of the Spectrum is a large
hole through which the circuit board is
exposed. This is known as the user port
or edge connecter. It contains almost
every single line that any user would
ever want, except the RAM CS line has
been excluded. This means no memory
mapped devices can be added to the
Spectrum and all interfaces must be
addressed via a port

Basic
Spectrum Basic was carried over from
the ZX80 and ZX81 and was enhanced

nt

ar in order on the screen |

(see |
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sk an expert why H
the Electron’s the best
micro in its class.

Most schoolchildren will tell you that one computer However, language isn't the only thing which makes
prevails in British classrooms today. Acorn’s BBC Micro.  the Electron outstanding among every other micro in its
With a hint of pride, theyll also tell you that they're  price range. k :
fluent in the computer uage which Acorn developed A powerful choice.
for the BBC Micro. It’s called BBC Basic.

The Electron is a 64K microcomputer which has

And if you ask their advice on choosing a home 32K of RAM, combined with another 32K ROM.
computer for around £200, they're likely to tell you that This simply means that it has more power than most
theres really only one sensible choice. people ever need from a home computer.

The £199 Acorn Electron. Nevertheless, it has been designed to help you make

s £399 stablemal
ronspeaks BBC Basic. Which means thatchildren For example,its graphics have the highest resol
y carry on with their computer studies at home.  ution of any home computer bar none.

And their parents can quickly
start catching up, because BBC
is such a simple language
to learn.

but unlike any other micro,  the fullest use of its power.

the E
can e

This is because Acorn specially designed the
chip that controls the graphics. And it's among the
most advanced chips of its kind

Indeed, it delivers twice
as many characters across the
sereen as the Electron’s nearest
rival.

It expands into a system.
With the Electron, even total
newcomers have been surprised at
how quickly they can find their way
into the complexworld of computing.
Where many computers have
keyboards whi confusing and
clumsy to operate, it has a keyboard
just like an ordinary electric
Lypewnters.

And for issuing main com-
mands, there are single entry keys.
Instead of literally spelling out the
command, letter by letter, you just push the
relevant d it's issued.

There’salso abuilt-inloudspeaker which

gives high quality sound.

And whatis perhaps most exciting
is that the Electron has the capacity to
grow with your knowledge and
ambition.

With Acorn’s Plus 1 expansion
module, it can link up with a printer, joy
sticks and vad cartridge software

including View and Viewsheet word pro-
cessing and spread sheet programs.




With the Plus 3 module, which
will soon be available, you'll have a
dise drive system and will be able
to enjoy all the speed and conven-
ience of 3.5 inch discs.

But let’s not get carried away
too quickly. You can start using and
enjoying your Electron as soon as
you get it home.

All you need is your tele-
vision set and a cassette recorder.

258 1T

The speed of a bu
Some home computers
rl‘spnml pretty ~'|m\|_\ to your

commands. After you've

pressed the keys. they leave

vou twiddlir
3 thumbs

1es whi

Apple 111. Both a
It’s an astor

no g
become part of the family.

Your starter fc

With your Electron, you'll receive a free intro-

ductory cassett

It will give you a taste of the exc
graphies. It will show you how the Electron can play and

notate music.

ctron up with such high fliers as the IBM PCand the
h cost well over £1.000.
colade when the Electron makes
eater claim than to hn- amicro which is designed to

e

'TITX -

our
or more than a mere few
nds.

cational prog
to A Level.
There

The plodders, how-
re a long way
id the Electron,

In fact,on processing

speed, arecent
bench test
survey
ranked

nan, It

simplicity and
flexibility, the
Ele

than yourself.

You can find the Acorn Electron with its full

complement of ace

tional colour ring 0933 79300.

availabl
Besides plenty of
ams for children of all ages, from playschool

I'll‘(”" maone \ lndll "l me
1s.even a range of foreign language
5, e «hm-rthe basics of

Processing programs created and wrnitten by none other

dealers and major h
For the address nf_\uur nearest supplier,

The Acorn 2 Electron.

And when it’s given you
some new ideas about home
accounting, it will challer
mes and even spen

to a few
few seconds doing your whole
family’s biorhythms for you.

But remember, although it
holds 15 programs, the cassette will
only give you a glimpse of the
Electron’s full potential.

Because the potential is as
infinite as your own imagination.

No shortage of software.
Although the Electron is
still a relative newcomer to
the market, the range of software
siderabl

foritisc
games, there are many edu-

al to keep adults occupied, too.
t to helpful domestic

and

sories and software at local Acorn
h street stores.




The price tag. If's something rather special

When you take a look at the new Goldstar
MSX you'll find an asking price of around £240

Quite a bit less than most of the others
And since you're choosing a micro that's
designed and built to one standard, thatll leave
you a whole lot more for the super new MSX
games or business software.

What is standard, of course, is the superb
MSX specification.

There's one thing
about thisMSX that isnt
qul.'le standard.

State-of-the-art feature like 64K of 'user
RAM and 32K of ROM and 16K Video RAM place
the Goldstar right at the top of the MSX league.

Sixteen vivid colours and eight octaves of
sound make it a great games player's micro.

And there's a powerful Z-80A processor to
take on a world of home office tasks

Goldstar MSX. The brightest new star
among micros that's unbeatable value for money.

You'll find it at above standard computer
dealers now.

& GoldStar

Distributed by:
MICRO DEALER UK Ltd
29 Burrowfield, Welwyn Garden City Herts ALT 458
Tel: (07073) 28181 Telex: 23674 MDUKG




and extended. For the first time on a
Sinclair machine multi-statement lines
were allowed. Sound and graphics com-
mands were added along with the
keywords ready for the Microdrives
when they arrived

There are some obscure commands in
Spectrum Basic and their operation
differs slightly from other Basics.

DIM is used to dimension arrays and
subsecripts start at 1 (not 0 as in most
other Basics
TOisused instring splicing (as well as for
loops) ie If a$="ZX Spectrum’ then a$(5
TO 8)= 'pect’.
ATTR checks the attributes of a given
screen position.
IN and OUT read and write to a specified
port.
POINT — gives a 1 or 0 depending on if a
specified pixel is set or reset.

gives the character at a speci-
fied screen position
VALS evaluates a string as a numerical
expression and places the result in a
string.
BEEP produces a note of pitch and
duration specified
BORDER, PAPER, INK set colours as speci-
fied.

The Spectrum stores numbers to an

Spectrum.

accuracy of nine digits with the largest
around 10°38 and smallest 4,10°-39
The maindrawback to Spectrum Basicis
that line numbers can range only from 1
to 9999 and must be integers. You can
soon run out of line numbers if you follow
the standard practice of separating lines
by 10

Hardware

The Spectrum has more hardware
able for it than any other home compu-
ter. Sinclair supplies much of it

Now that production of Sinclair's
low-cost ZX printer has ceased the
Alphacom 32 is the only one available
that can be plugged straight into the
Spectrum. It produces a 32 character per
line output on blue heat sensitive paper,
and in all other respects is the same as
the ZX printer.

Interface 1
This is really several interfaces in one
for £49.95. It provides RS232, network-

ing, and the hardware to drive up to
eight Microdrives. The RS232socketisa
nine-pin inverted D-type socket. It can
be used for driving printers, modems,
and interfacing to other computers.
Baud rates from 50 to 19,200 can be set
but the transmit and receive baud rates
must be the same. This means that
connection to most modems is very
difficult unless they are going to be used
only to transmit or receive all of the
time.

Networking between other Spec-
trums and QLs is possible and fast. Both
programs and data can be transmitted
and received over the network although
it is only really practical to transmit
data to a QL. It does however mean that
Microdrives, printers etc can be shared
by several users. The most useful feature
of Interface 1 is its ability to drive up to
eight Microdrives. Ata cost of £49.95the

joystick sockets mimic keys 1-5 and 6-0
and work as well as can be expected.

Many other interfaces are available
from independent suppliers, mainly for
joysticks, Centronics printers, speech
synthesis, sound synthesisers, and in-
put/output ports.

The Kempston joystick interface was
one of the very first joystick interfaces
for the Spectrum. It is read by using port
31 and also works with the ZX81. The
Kempston Pro joystick interface is new
and works with Sinclair, cursorkeysand
the Kempston (port 31) protocols. The
interface also contains a ROM cartridge
socket. Others include the RAM Turbo
joystick interface which has exactly the
same protocol, the AGF cursor interface
which is compatible with the cursor keys
and the AGF programmable interface
which makes hardware programmable
by flying leads and clips.

The interface 2 allows you to use ROM cartridges and joysticks with the Spectrum.

Microdrive offers fast storage and re-
liability. Access time ranges from
almost nought to ten seconds per file and
once a file has been found data is
transmitted at 16K per second.

The Microdrive system does, however,
have two main drawbacks. The car-
tridge cost of £4.95 for 90K storage
is expensive, and no mass duplicating
service is available yet. The first prob-
lem will diminish as cartridge prices
should eventually fall to around £2.
The second is more serious as duplica-
tion is only possible by connecting
several Spectrums together via the
network and plugging eight microdrives
into each.

Interface 2

This provides a ROM cartridge socket
and two joystick sockets. The maximum
size of a ROM cartridge is 16K and when
one of these is inserted the entire Basic
ROM in the Spectrum is paged out. This
means programs on ROM cartridges
cannot call ROM routines and the
programmer must start from scratch.
What's more, ROM cartridge programs
cannot use the Microdrives, so should
utilities ever be released on ROM
cartridge it seems they will still have to
use cassettes for data storage. The

The AGF Protocol 4 is hardware
programmable by custom cards. As
supplied it can be made compatible with
Sinclair, Kempston, cursor key, and one
other mode. It also contains a computer
reset button for clearing machine code
programs.

Protek’s cursor key interface is the
same as the AGF cursor interface, while
the Protek Pro interface is compatible
with Sinclair, Kempston, and cursor key
protocols.

DK'Tronics makes several joystick
interfaces, which carry several different
protocols.

A cheap way to add ROM cartridges to
your system for those who prefer
keyboard control or already own a
programmable interface is provided by
the AGP ROM slot.

Currah’s Microspeech interface pro-
duces speech via the allophone method
using built-in software. Each key press
is also enunciated with sound output
through the TV speaker. This unit has
an increasingly large amount of soft-
ware support. The Cheetah Sweet Talker
also uses allophones but the allophone
numbers must be ouptut via a port.
Many expansion sound boards are avail-
able, all rather similar, and offering

three-chanpel sound facilities.
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Several floppy disk interfaces have
been announced but few have taken off,
The early versions were hard and slow to
use but the new Morex one looks
promising.

Input/output port interfaces are easy
to come by and all seem to offer a
standard 8-bit 'O port for connecting
relays and so on.

Many Centronics and RS232 inter-
faces use cassette software tochange the
standard LerINT and LLIST commands so
they now output via the Centronics port.
Companies selling this type of interface
include Cobra, Hilderbay, Tasman, and
Kempston

Within the last few months, how-
ever, two new interfaces have ar-
rived which contain their software on
EPROMS — the Kempston E and ZX
LPRINT III. These are both Centronics-
type and contain software to give screen
dumps via the cory command as well as
working with LPRINT and LLIST.

ARDWARE PRO-FILE: SPECTRUM

compatible and Sinclair will be giving
them away free with its Interface [
Microdrive system.

This review was written using
Tasword II, so from personal experience
I can recommend it. It produces 64
readable characters per line on the
screen with justification of both the left
and right-hand margins. The maximum
file length is 320 lines and the line and
column count is displayed on the bottom
line. Printer control characters can be
written into the text to give underline,
italics, and the like. Pressing the Edit
key accesses two useful help pages.

The second page deals more with
formatting, setting margins, and block
commands. Pressing the Stop key (Sym-
bol Shift A) in text mode takes you to the
main menu, which offers several facili-
ties including Save, Load, or Merge text
to cassette or Microdrive, print text,
return to text or Basic, define graphics/
printer, and save Tasword. All are
self-explanatory except for define

The Rotronics Wafadrive is a direct
competitor with the Sinclair Interface 1
and Microdrive. For £129.95 you get two
drives, an RS232 port and a Centronics
port. The Wafadrive is not compatible
with the Interface 1 and a different type
of tape is used for storage.

Of course, keyboards are not true
interfaces but a series of electrical
switches, but a large number are
available and most can hold Interface 1
inside. The most popular is the Fuller
FDS, but other alternatives worth a look
arethose from Transform, Dean Electro-
nics, and DK Tronics.

Software
The Spectrum also has more software
than other micros. About 90 per cent is
games with the rest being educational,
utilities, and specialist interests.

The Spectrum has been treated to
versions of almost every arcade game,
some of them matching the originals.
But the most popular ideas are original
ones which have produced such inspired
games as Jet Set Willy, Manic Miner,
Sabre Wulf, Lunar Jetman, Atic Atac,
Ant Attack, and The Hobbit.

Educational software ranges from
spelling and punctuation practice to
GCE O-level revision packages.

The two most popular utilities are
Tasword II and Masterfile. These are
both Microdrive and full-size printer

The Microdrive and Imterface 1 are Sinclair’s cheap substitutes for disk drives.

graphics/printer which allows you to
alter the codes that will be sent to your
printer, to produce special effects such as
underline and bold strike. Control codes
for your type of printer interface must
also be entered and almost every type of
Centronics or RS232 interface can be
used. g

Tasword also drives the ZX and
Alphacom 32 printers although print
quality is poor. Tasword does fall down
on its lack of a block delete command
which means large areas of text not
required must be deleted line by line.

Sinclair gives away Tasword II when
youbuy th i consisting
of a Microdrive and Interface 1.

Masterfile is possibly the only decent
database program available for the
Spectrum, with its instant searching
and sorting of fields, multiple report
formats, up to 51 characters per line, 26
fields per record, and anumber of records
limited only by memory space. Master-
file holds approximately 32K of data

Specifications

48K,
16K

"IIF

£129.99, £179.99 for Spectrum Plus
Z80A

M-mﬂ.ﬂmd;immhm
High street stores

which can be searched for almost
anything you care to think up. Numeric,
character, greater than, less than,
equal, and not equal searches can be
carried out with immediate results.

Setting the report and data formats
ready for Masterfile takes a little time
and good planning is needed for best
results. However the excellent manual
gives details of all of this plus a step by

p example to follow. Data files can be
saved to cassette or Microdrive as
required but printing can only be
produced on a ZX or Alphacom printer
with the standard package. However,
the manufacturer, Campbell, has re-
leased MP-Print, w allows printing
of data to full-size printers via most of
the popular interfaces. Report widths
are variable and all this is done without
any reduction indata space. Masterfileis
another package now given away with
the Spectrum expansion system.

Several companies produce Z80
assemblers and monitors for the Spec-
trum but Hi-Soft and Picturesque stand
out. Newcomers to machine code would
dobest with Picturesque, while the more
experienced would prefer Hi-Soft. Both
packages offer all the following facili-
ties: storage of files to cassette and
Microdrive, assembly from Microdrive
of huge files, printouts to both full size
and ZX/ Alphacom printers.

The main difference between these
two packages is in the editors. Hi-Soft's
is simple, line-based and operated by
usingsingle letter commands, like P and
G which stand for Put and Get but really
are just Save and Load. The Picturesque
editor is more user friendly with
keywords (as in ZX Basic) and a neat 40
column display. It produces automatic
field spacing by pressing the space key.

An abundance of languages is avail-
able including Forth (Abersoft and East
London Robotics are the most popular
producers), Pascal (Hi-Soft), C (Hi-Soft),
Micro Prologue (Sinclair), and Logo
(Sinclair). None aims to teach the
language and only details of use are
given. So if you want to learn Pascal, for
instance, you must buy the package and
instruction book.

Verdict
The Spectrum isideal for playing games,
learning about programming and hard-
ware, word processing and filing. It's a
good machine for a good price.

It is probably too limited for a small
business, but with a full keyboard,
Microdrives and some of the excellent
software, it may still be worth con-
sidering.

32
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Read all about your micro
—with SAMS computing books

SAMS books will tell you all you want to know about your micro

88 Apple LOGO Programs

Waite, Martin and Martin

88 business, educational and fun programs to help you learn
structured programming and LOGO syntax — fast!

Book: 336 pages/ISBN 0 672 22343 0/£14.50

Book with program disc ISBN 0672 26224 }/£26.50 + VAT

,
Apple lle Programmer’s
Reference Guide

David Heiserman

An outstanding guide which encourages you lo explore new
programming ideas and procedures by providing all the relevant
information at your fingertips.

416 pages/ISBN 0 672 22299 X/£17.95

Introducing the Apple Macintosh
Connolly and Lieberman

Explores all aspects of the Mac's features and capabilities, including
its display, keyboard, mouse, software, accessories and mare.
192 pages/ISBN 0 672 22361 9/£10.50

Atari for Kids from 8 to 80

Zabinski and Scheck

A fun guide which quickly and easily explains all the important
programming concepls.

200 pages/ISBN 0 672 22294 9/£14.50

Programmer’s Reference Guide
for the Atari 400/800 Computers
David Heiserman

An invaluable guide covering all aspects of programming

Contains two large chapters on graphics.
496 pages/ISBN 0 672 22277 9/£19.50

SAMS books are distributed in the UK by Pitman Publishing, 128 L

COMMODORE]

Commodore 64 Programmer’s
Reference Guide

‘Commaodore Computer

The bestselling book on the 64, packed with prolessional tips to
help you program successtully and creatively

486 pages/ISBN 0 672 22056 3/£9.95

Vic 20 Programmer’s Reference
Guide

Commodore Computer

An easy-to-use manual on VIC 20 hardware and software, to help
you get the most from your micro.

298 pages/ISBN 0 672 21948 4/£9.95

PC DOS Companion

Murtha and Petrie

A clearly written and well illustrated introduction to PC DOS
commands and IBM PC hardware/software/DOS relationships.
208 pages/ISBN 0 672 22039 3/£14.50

Graphics for the IBM PC

llowski and Abrash

Shows you how to do animation, create business graphs, design
video games, and otherwise make practical use ol graphics.
Book: 192 pages/ISBN 0 672 22191 8/£13.50

Book with program disc: ISBN 0 672 26189 B/£26.50 + VAT

Available from all good booksellers

Acre, London WC2E 9AN.

For further information contact Helen Kitson on 01 379 7383.

Pitman




tune and a lump of meat.’ No,
this isn't subtle propaganda
being put out by your local
butcher, but one of the mes-
sages you get to explain why
you're dead yet again in The
Runes of Zendos, the latest
animated adventure release for
the Spectrum (£7.95) from Dor-
cas Software, whose earlier
Oracle's Cave proved so popu-
lar. But death comes in a
variety of ways — in fact as
there are 12 adventures in one,
it comes in an almost infinite
variety of ways.

The mid-ground between
adventure at one extreme and
arcade at the other is a rather
hazy area, but this animated
effort is definitely at the adven-
ture end of the market. No need
for a joystick option, it’s keyed-
in commands all the way.

Any adventure with the word

“You are in the lanuary hallway. . .

‘runes’ in the title tells you that
it's going to be set in some
mythical land, whose peaceful
existence has beenorisabout to
be threatened by some evil
wer. In this case the land is
rcasia, and the evil power
belongs to Zendos the wizard.
The problem? Perpetual
darkness. Where do you con-
front Zendos? Deep within his
mysterious and magical castle.
What's he done? Trapped the
spirit of each month of the year
inarunichour glass and hidden
them all. What do you have to
do?Seek and destroy, dear hero,
seek and destroy. How? By
reading, deciphering and in-
canting the mysterious runic

inscription round the base of
each hour glass

When you load the game up
you lly begin with

room where a nimble, cheeky
elf is guarding a tiny stone
tablet. The commands that are

derstood allow you to ATTACK

adventure one, discovering
that ‘You are in the January
hallway where you find a skull
and crossbone key'. At any
point, though, if you want to go
to one of the other adventures
you simply type ADVENTURE
Two (or whatever) to take you
totheappropriate hallway. You
can't leave an adventure half-
completed and return to it,
however — if you go back to
adventure one then you begin
again in the January hall
You can, though, save your
progress to tape or Microdrive
at any stage.

The top part of the screen is
given over to the graphics. You,
the hero, seem fetchingly clad
in a romper suit, which doesn’t
altogether inspire much confi-

dence in your fighting abilities.
Beneath the picture is room for
up to seven lines of scrolling
text, and another couple of
input lines for you beneath
those. To move around, you
press the initial keys for left,
right, up and down, toddle
along or climb ladders as
appropriate. The movement is
reasonably smooth, but slow
Each room you come to will
present you with a new object or
objects, though the majority of
them have some obstacle in the
way — dragons, dwarves,
cooks, butlers and even singing
birds. For example, taking the
key from that first room and
climbing up brings you to a

ELF, if you wish, or GREET ELF if
you're feeling more friendly, or
evenGIvE KEY TOELF if you'rein
a really generous mi

l!’

Zendos and seasonal spirit-glass

In the top left of each screen
are two figures showing the
relative strength of you and
the other character. So the
approach you take depends on
that, and whether they appear
friendly or not, what weapons
you have, whether you have
any other objects that might
appeal to them, and so on.

You start with 25 units of
strength and 25 of provisions,
with a luck factor of 10. To build
up your strength you can eat
your provisions. As you proceed
you'll find edible objects lying
around: apples, cheese and
sandwiches, for instance.

Muff job

Runes works in adventure
fashion, in that if you want to
get past the bird whose shrill
singing pierces your ears, you
have to get the ear mufl from
somewhere else. You also soon
learn that ticking clocks are to
be left well alone. The size of
each adventure area is not
enormous, about eight rooms or
50, but you need to play through
them all in order to pick up
clues, which you also get from
reading assorted scrolls an
parchments.

Other clues are obtained by
making a reckless assault on
some powerful individual —
death is never in vain, as you're
frequently told what it was you
were lacking, such as the lump
of meat mentioned above, or the
corkscrew when you try to get
past the butler.

You must start piecing these
together, and working out
which keys open which trap-
doors and gateways. The prob-

lems aren't tricky, for the most
part,but making senseof every-
thing is another matter.

It's a game that younger play-
ers would get a lot of pleasure
from, and the graphics are quite
well done, especially in the
fight sequences. There are also
a few amusing sound effects.
The avid adventurer might
demand a little more, but I
found myselfhappily engrossed
in it for a few hours.

One glaring problem,
though, is the lack of a rREDE-
scriBE or Look feature. By
the time you've seen offa beast,
the location description will
have scrolled off the screen and
it's all too easy to forget what it
was you were originally after —
the graphics aren't that good,
and daggers and swords tend to
look similar

The only solution is to leave
the location and come back
again, and that means a leng-
thy wait.

These snags apart, The
Runes of Zendos is still one of
the more successful attempts at
animated adventure

Help spot

Rather more complicated prob-

lems are to be found in the land

of Valhalla, as reader Richard

Henriques of London SW16 has
iscovered.

Richard's question was
“What do I do to find the quest
objects?

So far he's mapped out an
Bx8 grid, and surmised that
the bottom right-hand quad-
rantis'Valhalla'. AllIcansay is
that the completed mapisa 9 x
9 grid, and Valhalla itself is a
single location in that grid. If
you say where the first quest
object is located then that gives
the game away completely, but
you can make helpful general
advice — such as stock up on
food and wine to keep your
strength up.

Any youcan'tcarryoreat and
drink yourself, summon a good
character to carry for you, then
summon them again when you
want to get the food or wine off

em. is also applies to
‘weapons — and even the quest
objects. Stay on the side of the
good guys . . . end of this week's
sermon. L4
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AnEpecaia Commotiore clefking | [ ¢5240PT. S ENTERPRISES

omou-desk

L
TLE HOME FORYOUR COMPUTER
Superbly styled in a rich reak
oA effect finish and brown
FOR frame.
‘And the teak finish is easy o clean
Suitable for use with ail leading makes
of personal home COMpUTers
Spectrum, Vic 20, Commodore 64

Oric, Dragon and the OL
There

fr—ir e
g P e g s o o b e by Price pry
— Lo AT T L £61-99 Easily assembled, just slot
‘zoktraze o1 e caruxige ke may Pnally together and tighten firtings.
»

e e inc VAT St s pacn o ey

Now Mt Corisol Sysacra an Waorey. by oveed e
T;“Tr_hr;:_:g_—{:m Please add £1 P&P e oo s el incamaged witw T2 PR O
e e oy Pt whan you order oo wEpuea by Cumy
et Gaing i e At 1 e e ot
Prrvaen s X b ok Berish mace st uimd
What's e l i addesce lewticen s have rade Egmon 0 . — S—
mm:wc,__ﬁ,,d,hw'n;::__‘ = Designed for the computer genius in the home
Sty s 1 e pager e e i 8 »
e o e Epme e, chasaconrs il e viicabie 1 To order senc Chgse PO imace o 1 5 ——
© sogoar  wpou yowsed Ul you are e cwnes of s Commodore 1 rivery ‘ 4 ko 1 s Aov wilh 1083 13 8P phug
e g o o Ep ot o micro Couet, Churtn et Lo, Bt L 323 [| s 0 i st s o Cnpe Dok
<onirch sysers: 68,4944 a0 11 chuns You can o codect
poiny

Avaiiadle from -
EY  caromasonic O A-LINE COMPUTER SYSTEMS  DISTRIBUTOR

48 JUNCTION ROAD { CHURCH FARM LAKE. ‘ENQUIRIES 10— ADDRESS. = H
= LoKooN w1a shD LElcesTEn Ea 300 SriTens oo

TEL 01263 9483 TEL (053758) 486 TEL (0773) 760011 CHEQUEPOSFORE B INQUIRIES Tel 0582 27663

37 MARKET STREET, HECKMONDWIKE, WEST YORKS.

GENERAL ENQUIRIES TELEPHONE 0924-402337 CREDIT CARD ORDERS TELEPHONE (0924) 409753
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2) Amount Enclosed, 3) Name and Address. 4) Type of computer.

PCN JANUARY 51985 35



NEW
HORIZONS

8 ASHBURNHAM ROAD
BEDFORD
MK40 1DS
TEL: 0234 53816

TELEX: A2392 ROBINSas
HARD DISCS PLUS CONTROLLER 10,20,40 MEGABYTE
FOR OLIVETTI M24 PLUS IBM COMPATIBLE
DEALER ENQUIRIES WELCOME
EXPORT ENQUIRIES WELCOME

AGENT BUYERS

IMPORT and EXPORT
COMPUTERS

HOME COMPUTERS
and

PERSONAL COMPUTERS




DAY RECIPE

el

A wealth of free information is yours for the
asking with the TTX 2000 Teletext adaptor.

The new TTX 2000 adaptor lets
you use Teletext in a way that's never
been done before.

Now you can link together your
ordinary TV, and your standard
Spectrum and call up a wealth of
broadcast information on Ceefax
and Oracle covering just about
everything from news, sport, reviews
and entertainment to competitions,
financial advice, advertisements and
consumer topics.

You can store Teletext pages on
Microdrive or produce immediate
hard-copy printout, and download
the Spectrum Telesoftware being
jointly transmitted by O.E. Limited

and the broadcasting companies
exclusively for TTX 2000 users
(upgrade downloader ROM available
shortly)

The TTX 2000 is very simple to
use and no modifications at all are
needed to your Spectrum or T.V.
Once you're set up you don't pay a

O.E. Ltd., North Point,
} Gilwilly Industrial Estate,

0. 1
PO. made payable to O.E. Lid. for £143.75

including VAT and P&P*

\
penny more, no matter how often | R em—c thy ACCE Visa account (delete |
you use the system. Just think - no e I
connection charges, subscriptionsor | o
“access time” bills. | Name |

Just a few simple commands let | Address |
you find your way into the | |
information rich world of Teletext Postcode |

Return the coupon, or contact | Eopsiort
our help desk for more information. [L



ERIPHERALS PRO-TEST: PLOTTER

N THE DRAWING

The accuracy is claimed to be 0.1mm
in cartesian mode and .035mm in polar
mode. The latter looks very good when
drawing curves but a change of direction
incartesian mode can cause small errors
to creep in.

Plotting is usually started with the
plotter in the home position — the top
left-hand area of the paper. If drawing
takes a lot of movement, it is generally a
good idea to go home fairly often,
otherwise the accuracy gets progressive-
ly worse.

One thing that shows the intelligence
of the machine is when it appears to get
wrapped up in its cable, it works out how
far round it has gone and spins the other
way until it is unwrapped

The plotting is always very definite
and its three colours produce a plotting
quality that is only surpassed by more
expensive plotters. Commands are sent
down the RS232 and stored in a buffer —
similar to using one of those ballpoint
pen printer/plotters, although the com-
mands are not the same.

Programming it directly is rlul to be
ded, as the are
prel.t.v complex. It needs a start com-

e Penman Plotter is probably one

of the most unlikely looking

gadgets I've ever seen. It's a fully
functional, intelligent plotter that can
cope with up to A3 size paper. At the
moment,itisonly available for the BBC,
Apple, and IBM but, as it works through
an RS232 channel, it can be connected to
any machine with this interface. Cost-
ing about £250, it is a high quality
product that could well take off.

First impressions
The Penman is packed in one of those
boxes that is made to be carried away.
With it come three sets of pens (the
Hewlet-Packard type), some demonstra-
tion software, an RS232 cable, a power
supply, some paper, and a set of three
adaptors for other types of pens.

Theplotteritselfhasaratherfascinat-
ing design. At firstsight, it appears to be
a large plastic box (33.5cmx12.5cm
x5cm) with very few distinguishing|
features, apart from the RS232 and|
power sockets.

Closer examination reveals that this|
houses the turtle-like plotter, the cable,
and all the fancy electronics that control
the system. The plotter head sits snugly
inside the case which, when removed,
hasa trailing ribbon cableattached to it
This is used to send commands to control
the motors and pen lifting mechanism.

The underside of the remote unit
reveals a little more about the workings
of this strange beast. There are two
small motor-driven rubber wheels and a
trailing bogie, in a triangle. Two light
sensors on either side sense such things
as the edge of the paper. Using the
triangular base, the outline of any shape

The Penman Plotter in action.

Auto booting the disk gives an intro-
ductory screen and revealed one of the
other uses for the Penman. It can be
driven around as a mouse. The current
position/vector is fed back to the compu-
ter and used to position a cursor on the
screen. The only drawback in using it in
this mode is that it doesn't feel like a
mouse, as you can't move it in all
directions without twisting it. Apart
from this, selecting the menu options is
easy. There are a number of

The Penman also handles tricky designs.

can be constructed by moving it around;
a similar idea to using two pins and a
piece of string to draw an ellipse.

For demonstration purposes, the Pen-

demonstrations options with the sup-
plied software, from simple plots to a
program that pages in Acornsoft Logo
and runs a program in it. The latter is
quite neat as it allows anything that
would normally go on the screen from
Logo to be plotted out on paper i¢ the
Penman becomes a real-time turtle.
Another part of the demo program
outlines a whole list of predefined

Technical items such as this car are easily drawn.
man has a built-in set of routines that
allow it to strut its stuff, without having
to connect it to a computer.

In use

After admiring the demonstrations, it
was obvious that the time had come to
hook the Penman to a computer. The
review model came with software for the
BBC micro and connection is simply a
matter of plugging the cable into the
RS232 socket on the plotter, and the
RS423 on the BBC.

proced that allow the plotter to be
programmed from Basic. The details for
theseare not terribly explicit but at least
the manufacturers have tried to allow
for simple programming.

Using these procedures is quite easy,
simply load in the program that contains
them, knock off the first ten lines or so,
and renumber from line 1000. All that
then needs to be done is to write a
program that includes the routines.

One niggle here is that it is rather
difficult to work out which procedures
use other procedures so, once the prog-
ram is finished, the unused ones can be
removed to save space.

mand, the command itself, and an end
command. Using the predefined Basic
procedures is a lot easier and less time
consuming, unless you want to install it
on another machine.

Verdict
I was very impressed with the Penman
Plotter. Its price and flexibility, plus the
fact that it can cope with up to A3 paper
putitacut nbmre the competition. ]fynu
d good quality plottingatar
pnee, the Penman is without doubt a

good buy.
REPORT CARD:1TO 5
[]

Product Penman Plotter Price £249.55
for basic unit including PSU. 1‘he
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ADVERTISEMENT

Amstrad Speech Synthesizer!

The dk’tronics Amstrad speech synthesizer and powerful stereo amplifier uses the popular SLO/256
speech chip and has an almost infinite vocabulary. It is supplied with a text to speech converter for
ease of speech output creation. Everything you wish to be spoken is entered in normal English, without
special control codes or characters, it is therefore extremely easy to use. The voicing of the words
is completely user transparent and the computer can carry on its normal running of a program while
the speech chip is talking. The speech output from SL0O/256 is mono and directed to both speakers.
To utilise the Amstrad stereo output on the back of the computer, the interface has a built in stereo amplifier,
this gives all sound output a totally new dimension and greatly improves the sound quality and volume
over the computer’s internal speaker.

Although there are only 26 letters in the alphabet, letters have a totally different sound when used in different
words. For example, The *‘a” in Hay is much longer and softer that in Hat. When you speak you automatically
make adjustments because you know just how a word should sound. Not quite so easy with a computer.
After looking at other speech synthesizers we decided that it was essential that the dk'tronics Amstrad Speech
would offer a simple system that would enable the user to produce realistic speech that was instantly
recognisable.

The solution to the problem was extremely complicated,
it required hours of programming to enable the computer
to look at the individual letters that make up each word
and compare their relative position to each other before
deciding on the appropriate sound.

I am delighted that we have now perfected what I consider,
10 be the best Speech Synthesizer on the market, one
which has achieved my aim, within the limitations of the
allophones, of producing realistic speech.

At only £39.95 the dk’tronics Amstrad Speech
Synthesizer represents remarkable value for money.
Available from department stores and good computer
shops everywhere or direct from

dk’tronics, Saffron Walden, Essex CB11 3JAQ. 12PCW
Tel. (0799) 26350. Add £1.25 post and packing.




UNBELIEVABLE
SAVINGS

** COMPUTERS **
EX VAT

APRICOT Fi-from £775.00
APRICOT Point 7 from £2950.00
APRICOT PORTABLE from £1495.00
APRICOT 256K J15KxZMONITOR  £1395.00
APRICOT 256K T20Kx2MONITOR  £1545.00
APRICOT X256k 1OMBMONITOR  £2195.00
BBC £320.00
CIFER 9000 Mulli User 21MB £5085.00
COMMODORE 8250 DISK DRIVE £785.00
COMMODORI £695.00
COMMODORE ~ 5X-64 PORTABLE £675.00
COMMODORI £156.51
COMMODORE  DISK 154 £165.21
COMMODORE ~ PARALLEL INTERFACE £59.50
COMMODORE  1530C2N CASSETTE 32
COMPAQZ K £1795.00
ZOMPAQ Plus(10MB) E3195.00
1BM PC st less 17.5% PHONE
OLIVETTI M20 160K 2x320K8 Drives £1295.00
OLIVETTI M24 128K8 2x360KB Drives £1575.00
OULIVETTI M24 128K8 10MB Hard Disk £2605.00
SAGE H&TV A
SANYO MBC 555 128K 2x 160K Drives £795.00
SIRIUS 256K 10MB £2850.00
SIRIUS 256K 2 4MB £2005.00
SIRIUS 128K 1.2 £1845.00
ACTIBM Memory Expansions from  £222.00
PLUSS External Hard Disk Drives A

* SOFTWARE

DBASE il £360.00
RDSTA £195.00
OPEN ACCESS £360.00
LOTUS 123 £295.00
SYMPHONY £420.00
MULTIMATE £240.00
D BASE Il £230.00
DMS DELTA £395.
DAY £135.00
FRAMEWORK £345.00

Wot only do we offer 16p quality products at low
We alsc support and develop Software with 1

ong_established software dept

UNIX MULTI USER ACCOUNTS

** MATRIX PRINTERS **
£23400

ANADEX DP-8500 500cps
ANADEX WP-6000 L3
BROTHER EP4d POA
BROTHER HRS POA
BROTHER M 1008 50cps £158.00
NO! PWI0B0A 160cps (NLOD)  £299.00
CANON PW11584 160cps (NLQ) £379.00
EPSO! RX84T 100cps POA
EPSON AX BOF/T 100cps POA
EPSON FX 80 160Cp: POA
FX 100F/T 160cps POA
EPSON LO 1500200cps (NLG) POA
HONEYWELL  From £375.00
MANNESMANN MTBO 80cps. £177.00
MANNESMANN MT180 160cps NLO) £579.00

NE INWRITER P2PKNLO)
NEWBURY DRE 8850 300Ipn

nm§ -
HiH

NEWBURY DRE 8325 240cps
oK1 4

OK1

oK1 £1535.00
OLIVETTI £520.00
PANASONIC £249.00
SHINWA £165.00
TAR 299
STAR £399.
STAR £189.00
STAR £260.00
STAR £419.00
STAR RADIX 15 200cps (NLO) £525.00
TOSHIBA THZ100H 192 £1275.00
TREND 930200cps NLOBOcps  £1350.00

BLENHEIM HOUSE, PODMORE ROAD,

LONDON SW18 1AJ

TEL: 01-870 3255 / 871 2555

We accapt ofticial orders from UK Government and

Educational Establishments. Mail Order and Export
welcome. Callers by appoiniment

** DAISYWHEEL **
*“* PRINTERS ** exvar

BROTHER HR1
BROTHER
AOTHER
BROTHER
THER
DAISYSTEP
DIABLO
DIABLO
FUITSU
JUKI
NEC
NEC
NEC
NEC
NEC
NEC
GUVETTI
UME
GUME 45 RO
GUME LETTERPRO 12120
RICOH AP1300S
RICOH RP1600S
RICOH RP16005 FLOWRITER B
RICOH RP1600S FLOWRITER 8k
1BM
RICOM AP1600S Sheet Feeder
RICOM RP1600S Tractc
SMITH
CORONA TP1 12cps
TEC STARWRITER £ 104040cps
TEC STARWRITER F5055 55cps
TEC Sheetleeder
TEC Tractor
"
** VDU’s & TERMINALS *
CIFER T4 £780.00
HAZELTINE  ESPAITFixedKeyboard  £305.00
QUME GVT103(VTI00VT131)  B686.00
TELEVIDEQ 10 489.00

*MEMORY EXPANSIONS*

AST, HEACULES, QUADRAM, SIMONS
NGS

ALL'AT BIG SAVil POA
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EVERYTHING YOU WANT FROM A HOME COMPUTER

LATAR) $4K WOXL - £128: The Atr S00KL has many failies s incudes such adanced specibeatons sl you o be srated oy 13
performance of oy £128 inc VAT foru ul apacificaion 4K computer with 2 praper ulliroke keyboard. we
Doveve et Ine 800K, Cannt 6 taaten Compare Alai wih the compeuton. KUt 1608 o ese 3pec -
covoun

capABLITIE g 254
OPERATING SYSTEM. 345 e langusgs 400 §
nvlnwruum.mnwu\ﬂwmlmmhnlmluﬂ(m!wlmwm na 29 graoen

o DrROUeing P BETOR. 3 oCIaVe TAADS o § w08 Yarty O spRCIM Soud Schs (Adibons

,q...m can act octave range of ey
g mates bnd § s Boden
GRATED

r—

8.2 oyWlch conlroller ports.

e rangs.
Progpammang ace. Thers 18 %0 AP (A1 PYogra Exchwnpa) w10 0f Sowe ATBTS [6mys SraSTUraaPt 20
7S LS Bo0as manyes

< £2% Wa have seversl Al 400 games conscles/computers with 16K RAM. The price s €29 flor 8
) or £38 for & new machine. Both come with 12 months guarantee The can play ail BOOXL ROM catrnage
gomes s s oepndasie up 1o 48K R e ey ey opuonal v

34 For low cost o Data 500 baua
o & sty bl cassa. Trach ontguraion our Pack. T Shanae (G4l and ko) Aot ool bk s
oo ety Bk o socieni raburs prevnion, somalc shaoll 4nd 3 5

DIsK . E100 Y- sk hosing TAT ranimly Accasable byies rOVISS DOUR Sspanaon and
i how naipful DOS 3 AN customens who purchas & Gk Driv from Saica Shop wi be

OUR PRINTER . £9%: Prinier and Piotier with four colour ,-..me et capabilty. & eckome, widis prining ot 10
1o por sesond, Can print 5, 10.an 20 Charkclers per Inch §4 Character Bsea. Prn 4 directions. Chosce of ing types
LETTER - E48: For word pvmngmimmmnrm Print speed of 20 chars per second
£4%: Enables you 1 draw and paint piclures on your T.V. screen, with the 10uch of & stylus
8. ATARI TRAK BALL COMTROLLER - £18.85: Enables cursor movement in any diection and adds arcade reaism 10 your games.
8. ATARI SUPER CONTROLLER - £9.85: in your games

SILICA SHOP ARE THE No1 ATARI SPECIALIST

Sica Shop arerow oursarvcs to
120000 Customers. 10,000 af m mn purr.hluu i Vome Cpae: Rebmues we spacicie (504 mi% & itove of £
mvllvunl we are able 10 ce: ik purchases ane of our 45 staft and we will be glad 1o be Of serwce 10 you Compl \!!M
Coupon beiow and we will send m o Ao BAcK wilh 3ur 16 page prce Vit 0 XL Coiour CHOL
‘Sarvice Cartre. abi 10 service and repa Alan suspment and have added 8 12 P Guraniee 1
o yous rw XL computar
saie on e teprone 1o heip 4nd adee o, We et 15 bk wocks o

¥ A

Compu

LW PRIER:Ou pres ke VAT and r ety ompe e Wo = oty rekch s e prceshret by o computcrs

PAEE COMPUTER OWNERS CLUB: T3 4 1 10 b A compsr s iespacesof whare hased our sqepmert Memberip b FREE 104
eceren o 101 your FREE miormanon pack prce s & colous caoge

PATHENT. e sccot cau. choaes o et et Cores e o e s 10 s ettt

e s onod or i e g o8 Computors 543 Dk et by & s Sy Becurcst

So fill in the w—&-‘nwmummwnwum!ﬁmlwhmhm

SILICA SHOP LTD, 1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4DX Tel: 01-309 1111
ORDER NOW-OFI SEND FOR A FREE COLOUR BROCHURE
<= . -‘r -_ - - C L R N N B

AL 3 02
SILICA SHOP LTD, Dept PCN1 0285,
Sidcup, Kent, DA14 4DX Telephone: 01-309 1111

LITERATURE REQUEST:
D Piease send me your FREE colour brachures and 16 page price list on Atari Compulers.

D towna Videogame O 1owna Computer
M/ M/ M Initials Surname
Address.

Posicode:

QRDER REQUEST

PLEASE SEND ME: O 1020 4 Colour Printer

BOOXL 84K Computer €128 O Letier Quality Prin w249
B e Games Macnine £20/639 O Touch Tablel- Cariridge [
O 1010 Program Recorder €4 O Trsk Bad £19.35
G 1050 127K Diek Drvwe O Super Controlier €995

ALL PRICES QUOTED ARE INCLUSIVE OF VAT - POSTAGE & PACKING IS FREE OF CHARGE

O 1 enclose Cheque/P.0. payable o Silica $hop Limited for the following smount £

CREDIT CARD - Please debit my:
Club Card Number

-------------------->(2

N HID BN BN BN S .y

-
-4 The Mews, Hllher'ey Road,

An R BN BN B BN BN BN ..
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BOILER HOUSE

The first thing you see when
you start to load Boilerhousé is
the short header program cal-
led "Boilerboot’, which on this
occasion seemed more than
appropriate as | wanted to boot
the game out of the window
What was it? The relentless
off-key music? Well, that didn't
help, nor did the fact that
although it has a Kempston
joystick option, when I chose
that option the game froze as
soon as I moved the joystick and
I had to reload. The same thing

happened again, so | had to use

keyboard control. The game
does also support (in theory at
least) an Interface 2 joystick.
The other drawback was that
there seems to be no way to

break out of ‘the game once
you've chosen which of the nine
skill levels to go for.

You can't try a different level
as you appear to have infinite
lives.

The idea behind the game is
that you're in a room with four
boilers, and you have to ensure
that none of them overheats or
they'll explode. Beside each
boiler is a pressure valve and
you must move your man till
he'sinfrontofthis. Pressing the
key 5 releases the pressure on
the boiler (keys 1-4 govern
movement). Meanwhile, of
course, pressure is building up
elsewhere, so off you go to the
boiler that seems in most dan-
ger of imminent explosion.
The boilers are on two dif-
ferent levels, and you must
climb a ladder to get to the two
on the upper level. The ones
upstairs, though, are on either
side of a divide, and you must

constantly move the ladder
either side of the divide in order
torun up toeach of the boilersin
turn. When you're on the
ground you move the ladder by
pressing the left or right key
and key 5 simultaneously.

The game is far from easy, vet
it soon becomes boring.

Itisalsoone of those frustrat-
ing games where you have to be
placed absolutely right in order
to do things. You spend a lot of
time inching back and forth,
notagoodgame.  MikeGerrard

Runﬁmr 01-992

A new Imagine release for the
Dragon? Just like old times,
really, apart from the small fact
that both Imagine and Dragon
Data are now bankrupt. It
shouldn’t be too surpri ng to
discover then that this is a
pretty bankrupt piece of soft-
ware.

Arcadia was well received
when it came out on other
machines, but that was about a
hundred years ago when Im-
agine had cash in the bank and
people were glad of something
that took Space Invaders a
stage further. Now, even for the

Dragon’s aching limbs, we've
seen much better.

The game is in the familiar
space invaders style. You con-
trol your laser at the bottom of
the screen, and you have five
lives.

It's a game for one or two
layers, with joystick or
eyboard control — and a wide

choice of keys are available.

For a game that's taken at
least a year to be converted for
this machine, you'd think
they'd have got it right and
allowed the program to loop
back to the beginning after a
game to enable you to switch
choices. Instead you're stuck
with the first one you make.

The first screen contains . . .

is it a bird, is it a plane?
Whatever it is it travels in
groups and flits across the
screen, going off the left edge
and coming back onto the right
side in ever-descending circles.

Clear this wave and another
be?'ins, and another, and the
only way to progress to the next
level is by surviving while a
counter ticks down from 99 to

SPECTRUM

ZIGGURAT

A ziggurat, as anyone with a
copy of the complete Oxford
English Dictionary knows, is
an Assyrian or Babylonian
temple-tower. Whether that's
any use to you in this
bargain-basement adventure, 1
don't know. All the insert tells
you (in no less than five lan-
guagesl is: "Adventure game —
commands eg get,

Ionk examine, WENS' etc.
Load it upand where are you,
then? You're in a room with a
view. The top half of the screen
presents you with three walls of

the room, the far one has a
barred window in it, the other
two are blank. There's also a
wine bottle. Examining the
window reveals a hungry tiger

on the other

while
smashing the wine bottle pro-

side,

n key. The
which takes

wides you with a
only exit is No

you to A very mld room,’ lhen

COMMODORE 64
FORT APOCALYPSE
Now this is what I call a game.
Fort Apocalypse was originally
asmash-hit on the Atari. It has
now been faithfully converted

for the Commaodore 64.

Fort Apocalypse is a tightly
defended stronghold in which
18 of your buddies are confined
Using your rocket copter, a
powerfully equipped helicop-
ter, you must penetrate the
fort’s innermost chambers and
carry out a daring rescue. The
chopper can turn and fly hori-
zontally and vertically, firing

or bombing in the appmprml.e
direction.

You always begin near a fuel
depot where you fill up before
commencing your daunting
task. Toassist you,along-range
Navatron at the top of the
screen shows where you are in
relation to the terrain and the
oncoming enemy forces.

You must bomb a path
through the gates leading tothe
Draconis level. Believe me, it's
no piece of cake trying to hover
and bomb a gap through the
defences while being fired upon
from all sides by missile firing
Robo-choppers, Kralthan tanks

and self-propelled mines.

on to "A bright room,’ followed
by "A grotty room,’ and so on in
much the same ve!

If the room descriptions all
sound very similar, then you
should see the rooms.

So what about the tasks?
After the first eight rooms, and
discovering a rusty sword and
eight coins, you face a locked
door. The key doesn't fit the
lock, so on the wine bottle
principle 1 tried ‘Smash door’,
which led me to another set of
rooms. There was some raw
meat in one, and | carried this
round but still got eaten by the
tiger when | stepped into that
room without being given a
warmng Nexl time I returned

zero. Lose a life and it starts at

While everything is smooth-
moving, you soon learn that in
order to survive you have to
adopt the old Asteroids techni-
ques and blast all the aliens bar
one, and then keep out of the

ay of this one while the clock
ticks away. This does prove

rather boring.
Everydung is reasonably
fast and -moving, but

there's nothing very mega ab-
outthegame. Mike Gerrard

| Rating 5/10
Price £5.50
Publisher Beau Jolly

051-236 8100

the meat to the start, fed the
tiger through the bars, and
guess what? The meat must
have been off, you're told, and
the tiger dies. Back to the tiger
room, discover abluekey, finda
bronze ring, pick up more coins,
then locate a room which has a
lift to the surface.

I soon grew tired of the
boring graphics and descrip-
tions. The best and the worst
that can be said is that it is a
cheapadventure Gerrard

Rating 4/10
Price £2.99
Publisher  Software
Supersavers  051-
4287990

1f you manage to smash a big

enough hole in the gates with-
out getting blasted from the
skies, you must descend into a

series of low-roofed chambers
where the first of the prisoners
can be seen scuttling to and fro.

To rescue one, you simply
hover close to him and he will be

picked up automatically. Har-
der than it sounds — the enemy
are about and the chambers
make manceuvring a night-
mare. More gates bar further

58,
Beautifully smoothscrolling,
crisp animation, lots of noisy
battlesounds, much variety and
a really mean challenge — one
of the best all-action games you
could wish to get obliterated in.
Bab Chappell

RRating 9/10

Price £9.99, Supplier
US Gold 021-359
3020.
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HERE’S WHAT YOU’VE
SAID.....

“The standard of the programme is far, far better than
we were expecting” ALAN DAIRE.

“Eureka! is superb. It’s marvellous to have computer

software of such high standard from Ian Livingstone”
CAROLE SKAIFE.

“It’s taken over my life — I only have three hours sleep a
night. I hated adventure games before this but Eureka!
is brilliant!” ANONYMOUS CALLER.

“Congratulations on producing such an entertaining and
stimulating package” J. GOODENOUGH.

“I would like to thank all involved for making such an

interesting game, especially the riddles”
NORMAN SCOTTER.

“Please, give me a clue to the £25,000”
CHARLES COOPER.
(Sorry, Charles)

“T hate this game. I seem to be missing all my favourite
TV shows” ADAM BOWLES. (Poor old Adam)

TELL US WHAT YOU THINK.




Luxor lolled in his throne and
knocked back another goblet of
mead. Luxor the Moonprince,
Lord of Midnight — it's got a
nice ring to it,’ he thought. And
he could dine out for the rest of
his life on the story of how he
nuck hlsdsggerln Doomdark’s

Plly about the kid though.
He'd sent the little moron up to
the Tower of Doom with in-
structions to smash the Ice

rown, and not only had he
done it — he'd come back in one
piece. It had to be the truth,
Luxor reasoned. There it wasin
black and white in the manual
for Doomdark’s Revenge.

And he was beginning to find
the last couple of chapters
disturbing. Morkin, heir to the
throne, had suddenly stopped
messing around with computer
games (smashing Ice Crowns,
stomping around being utterly
bold and the like) and had taken
an interest in girls. First he
starts interfering with the Lord
of Dreams’ daughter, then next
morning, if you please, he falls
in love with Shareth the Heart-
stealer and goes running after
her.

‘I never knew Doomdark had
a daughter,’ he mused. 'Still,
good riddance to the brat —
wonder why it's called Doom-
dark's Revenge?

His question was answered
when Rorthron the Wise blew
in. Shareth was holding Morkin
hostage; Tarithel, the jilted
bride, had run off looking for
Morkin, and the Lordof Dreams
had a funny look in his eye.
"Sup) I'd best gnand look for
the little swine,” he muttered,
and headed north to the Ice-

Doomdark ‘s Revenge usesthe
same graphics system as Lords
of Midnight — you control a

number of characters and see
the world through their eyes
But the interaction of the char-
actersis much more complex. In
Lords of Midnight you started
with four characters whose job
was to recruit allies, and either
the ally would join you or he
wouldn't.

In Doomdark’s Revenge they
have more of a mind of their
own, so if you approach the
wrong bloke lHa bazza the
barbarian, say) he's as likely to
tear your head off as join you.
The other characters are often
off on quests of their own, and
initially Shareth isn't nearly as
well organised as Doomdark
was. You're in the persuasion
business and so is she, so you'll
find the situation a lot more
fluid. Your supporters may
change sides, fight among
themselves, refuse to cooperate
— it’s a real bundle of laughs.

You've got five tribes to deal
with — Giants, Dwarves, Ice-
lords, Barbarians and the Fey,
and it may be helpful if 1 pass on
a few hints. As yet I haven't
managed to recruit a Giant, but
they haven't attacked me so
they're probably neutral. The
Dwarfs in general aren't

much use. They're shiftless,
treacherous and cowardly, and
even if you manage to recruit
one he's liable to skive off at the

first available opportunity,
leaving you in the lurch.

The Fey are your best bet,
although some (watch out for
Thigrak) can be troublesome.
But even the troublemakers
here can be recruited provided
you can recruit their leige lord,
orkeep their sworn enemies out
of sight

Initially the Barbarians can
seem bad news, but it's a
mistake to assume that they're
not worth approaching. If you
head straight north on entering
the Icemark you'll probably run
into a bad lot, but run like mad
in a north-easterly direction
and the immediate danger
should pass.

Once you've started a game
the immediate problem seems
to be survival. There's a fairly
unpleasant barbarian war
band due north, but if you can
avoid them and recruit a few
followers the danger passes.
The armies here seem to have
less staying power than in
Lords of Midnight, and you get
a much clearer advantage by

being on the attack, so it can
sometimes make sense to go for
a superior force, and run for
your life the next day.

Running off immediately
doesn’t seem to work — the
follow you and catch you of
guard, so in the case of the war
band it's best to wear it down
with a series of short attacks.

8o far, the best I've managed
inthisoneissurvival. Morkinis
probably somewhere up to the
north-east, but I haven't got
that far, and although there's
probably a quest involved as
well as a military conflict 1
haven’t managed to identify
any structure to it. Once you
reach breakthrough point on
survival (I reckon recruiting
around ten lords) the game
could probably go on for some
considerable time.

as far as I'm concerned,
those long winter nights look
much brighter now those nice
people at Beyond have given me
Doomdark's Revenge. There are
only two blots on the horizon.
First, my review copy’s almost
as difficult to load as Lords of
Midnight. It uses a fast loader of
sorts, and one of those tiresome
RAM checksthat happily resets
the Spectrum two times out of
every three — Beyond should
getitsact togetherjustincaseit
ever launches a game that isn't
worth the extra effort.

The other problem is the
non-existent map. Beyond is
cashing in by charging £1.95
extra for said map, but it wasn't
ready at the time of review, so 1
hope you lot appreciate the
hours of seribbling on squa
paper that's gone into this
review.

A better drawing with the
manual would definitely have
been appreciated. Lettice

| Rating 9/10
Price £9.95
Publisher Beyond
Software 01-837
2899

AMSTRAD

ROLAND AHOY

I must say the Roland theme is
beginning to wear a bit thi
This latest epic from Com-
putersmith has him as the
Captainofa pirate vessel trying
to avoid mines (a strange
anachronism), collect gunpow-
der, blow a hole in the harbour
bar, collect treasure, and de-
posit it in a secret cave. It's all
rather involved, but fairly ob-
vious once you start playing

There are four main screens
— the main one is the map
which shows Golden Harbour
and Powder Quay along the
bottom, with the rather square
island above containing Trea-
sure Cove.

Using either keyboard or
joystick, you manceuvre the
good ship Falcon to Powder
Quay to pick up your ammuni-
tion.

When you dock the scene
changes to depict the quay
itself.

A cannon starts discharging
its contents in your direction
and, unless you avoid the can-
nonballs and collect your ammo
quickly, afireball will sink your
vessel.

You will need to make sever-
al visits to Powder Quay, as the
harbour bar will take eight
consecutive hits before yielding
a hole large enough for the
Falcon to pass through. When
you do reach Golden Harbour (a
third screen), the locals are no
friendlier than at Powder Quay
and bombard you with further
missiles.

If you manage to steal the
goodies without being hit, you
will need to plough the Main
again to reach the 'safety’ of
Treasure Cove.

Here you may deposit the
goods, providing you can avoid
the falling rocks and a mali-
cious green spiker, angry at
being relegated from a game of
Pacman. A pirate’slife isnotan
easy one .
Andihalsrwnllymeprublem

with this game; the concept’s
interesting enough, but you
have to do an awful lot to earn
your pennies. If you hit any-
thing either ashore or at sea,
the harbour bar is automatical-
ly restored and you have tostart
from scratch which can be very
frustrating.

The graphics are very mixed,
with the boat and mines parti-
cularly poor, but the scene at
Golden Harbour is nicely put
together.

Roland Ahoy! walks the
tightrope between addiction
and frustration none too con-
fidently. ﬂ-um

| Prcesh e
PPublisher Amsoft
0277-230222
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OFTWARE PRO-TEST:BBC

OFFICE BONUS

[ A compl

office package for the Beeb for £67 Shoving aside his

disbelief, Colin Cohen tends the Mini Office.

“

series of office automation prog-
rams for £67 Is somebody pulling
mebody’s leg? For this price (£2
more for disks) you get a word processor,
database, spreadsheet and graphics.
The last two are integrated and all but
the word processor came with a demon-
stration data file and there are 32 pages
of instructions.

I doubt if any serious user would be
happy with the programs, but for the
price they are ridiculously good. The
instructions (you need good eyes) are at
least as good as you would expect for the
price, though they are written for the
tape version and the disk has minor
(undocumented) variations. Tape users
chain the programs from the menu that
is generated by booting. However, for
one rea or another, the programs

have been highly protected and the word
processor program is so well trapped
that you can only leave it for another
part of the suite by turning off the
machine and restarting. This applies
to both tape and disk.

Unless you are especially keen on tape
todisk copying get the disk —it'sonly £2
extra. Disk users can only access Drive 0
in any program, which can mean a fair
amount of disk swapping to save or load
as the disk is write protected.

Word processing
On entering the word processor you are
given a menu which controls both text
entry and printing, and escape always
returns you to this page. The first thing
you notice is that you are given a choice
of two text entry sizes, the normal size
with 22 lines per screen, or ten lines in
double height. This is a joy for young

children (and possibly the partially
sighted). In either the use of colour is
good and you are shown the elapsed time
(there is a rather erratic method of
automatic typing speed calculation) and
the number of characters free. For disk
users this is normally a miserly 2,600,

If you have a disk machine you can
reset Page to &E00 (5,500 characters) or
&DO0 (5,756 characters), but clearly it
must be done before you load the
program; set it too low and you'll crash
the whole system.

The program provides the normal
facilities from the function keys: some
are only available via the menu and
some from the edit screen. You can copy,
delete (both in a similar way to Basic),
save, load and print. The latter is in-
teresting as you can print out in double
I_size if you have an Epson (from single or
double size display). This makes it a
{marvellous word processor for a child,
fand while it is not possible to load
Wordwise files into the Mini Office a

whole series of MO files can be concaten-
ated into Wordwise if, for instance, a
school wanted to print out a series of
children’s exercises.

The main drawbacks to this partof the
suite are the restricted memory, and the
slowness of the screen’s response to key
presses which can mean that if you hold
thedelete key (rather than tapit foreach
character) it will go on deleting for
several seconds after release. Finally,
the cursor is not visible while a key is
pressed which adds to the excitement of

copying.
Database

The database also makes gnod use of

of these records in. Apart from size the
maindrawback isthat you must use caps
for instructions or you get no response.
You can search any one field (for part as
well aswhole strings), orsort on four, but
the sort must be on the same basis for
each field. Browsing is also possible.

Spreadsheet

If you've never dealt with a spreadsheet
before, this is the ideal introduction.
Drawbacks are as with the other prog-
rams and relate to size, though you can
produce a grid up to 26 by 27 cells, which
is big enough for home use. It's easy to
extend the number of cells in an existing
grid within these limits and it's easy to
position the headings. Control is from 20
function keys enabling you to set the
formulas between cells and display,
print load or save. Although you can
scroll in any direction the BBC only
allows viewing 40 columns by 24 lines at
any one time and in monochrome only.
One nasty habit is the suppression of
error messages, so if you try to save on
the write protected disk the only warn-
ing you have is the very short time the
drive lights are on.

Graphics

Perhaps the nicest part is that having
saved a spreadsheet you can go into a
graphics program that displays any one
line as a pie chart, histogram or graphin
glorious colour or print it out. Columns/
segments are labelled A-Z, rather than
with the names you give to the spread-
sheet, but the title is shown and you can
toggle between the display and a page.
Verdict

Despite my carping criticisms the prog-
rams are quite exceptional value. It is
the first affordable program suite [ have
seen and if you're interested in a
spreadsheet or database I strongly
recommend beginners to get this first.
You can find out what you need so you
really understand the sales jargon on
much more expensive programs, which

can cost up to ten times more.

REPORT CARD: 1 T

Featuss 0000 |
Documentation 000
oS |

colour but is 1 of its kind.
Field lengths are limited to 23 charac-
ters, but can be string or numeric. A
typical six-field address record takes up
about 100 bytes and you can fit some 120

Product Mini Office Price £5.95
cassette), £7.95 (40 or 80 track disk)
Publisher Database Publications. 061-456

%
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QB “COMPUCAB” }
STOWAWAY CABINET/DESK
FROM ONLY £57.50 + carr
G
15 made for you, the serious
4l Functions such as
, lightpens wtc.
iaht, wind, heat and resistance.
. ~deveicoing vour u.. in computers and electronics
* DESK TOP SLIDES SHUT WHEN NOT IN USE Loyt b o gy ettt o
TOO! 18 delivered with & informative user's auide with lots of
* PROTECTS YOUR EQUIPMENT FROM DUST program listings.
TOOL BO: a necessity for the beginner
* NO NEED TO UNPLUG TOOL BOT'B4 adds 4 auite haw dimanaion 1o your cons
* 3 COLOURS — WHITE/LIGHT OAK/RUSTIC OAK Sand for our frest TOOL BOX'S4 Information, 1
IENCLOSE CHEQUE FORE... + £5.00 CARRIAGE.
R,
PLEASE FORWARD MY COMPUCAB IN (TICK COLOUR) PO BO 228 NTIISTENGER gp —e o
WHITE LIGHT OAK | RUSTIC OAK
| es7.50 £64.00 £64.00 TEL oAy D10a) TeRds, eSO
" s Finsse seno
R e AR cnies of the T
Address ... e
Post to: WEENIUCK LTD
BENTALLS, PIPPS HILL DR 18 4 rademart of Rorkit Elestromish.
BASILDON, ESSEX 7
i
— ZAXXON 995 750
- DAY LR 795 595  SUMMERGAMES 1495 1050
OUR ROF DESPAIR 786 595  QUOVADIS . 985 750
RAP PRICE  LODERUNNER . . 995 725  SHEI 1495 1050
CYCLONE 595 475  GREATSPACERACE . 1495 1125 599
Y 690 499 665 525 4.90
BEACHHEAD 795 585 7856 595 750
WHITE LIGHTNING 1495 10.50 . 995 695 726
SHERLOCK HOLMES . 1495 1050 . 18.00 750
R R T T T 795 650 7.50
KNIGHTS LORE e 895 695 995 795 850
UNDERWORLDE 995 695 695 495 7.50
LORDS OF MIDNIGHT 995 595 TRI 11.50 850 725
DOOMDARKSREVENGE ........... 995 595 795 595 999
PSYTRON 795 595 995 725 550
FRANKN. STEIN 5985 450 795 650 5.90
TLL P 595 450 085 738 750
TRASHMAN 5 595 450 885 7.50 590
NIGHT GUNNER 695 495 .. 700 485
CLASSIC ADVENTURE 685 525 COMBATLYNX 95 695
MONTY MOLE 695 550 WHITELIGHTNING ................ 1985 1585
FLILLTHROTI’[E 695 575 OUR BLACKHAWKE ..............cocceeee. 795 450
MATCHPOINT 795 675 RRP PRICE  RIVERRESCUE 795 450
TWIN KNGDOMVALLEY v 795 675  GHOSTBUSTERS 1095 850 STORMWARRIOR 895 495
795 5285 IDE EX] 7985 650 SPIDERMAN ..................ccooeon.. 996 728
ENDURD 5 795 550  OTHERACTIVISION 995 725 CADCAMWARRIOR .............. 995 750
SCRABBLE cvrnnes 1595 475 995 695 F15STRIKE EAGLE 1495 11.70
EDOIEK\DDJIJMP 795 495  STRIPPOKER 995 695 MOTOCI 795 580
7985 525  PSYTRONG4 795 525 SUICIDESTRIKE ... . ... 795 580
KU(DTONIWILF % 595 475  TALESOF ARABIANNIGHTS 700 375
OARRGTAR A "398 '48  socorucMT T e 100
496 1495 11 ALL PRICES INCLUDE P&P
JETSETWILLY ... 595 450  DEATHSTARINTERCEPTOR 995 7.50
STAR STRIKE . .. 595 450 BRUCELEE 995 750 QUICKSHOT Il ONLY £8.69
WV‘ELWITHT’FMSHNAN 595 450 NATO COMMANDE | 995 750 PLEASE NOTE IF OUR ORDER
795 595 sm'rnnsacs 995 750 EXCEEDS £50 YOU GET
BAcx PACKERS GUIDE TO 50 495 1195 825 10% FURTHER
QUASIMODOS REV. .......... 650 490 aAmEroanmv 895 495 SEND CHEQUES /P.O. T
TIRNANOG 995 695 HAVOC ... 995 750 = YTE 2
Al F 690 525 ANCIPITAL . 750 550 94 LEATHER EC1
MATCH DAY 785 570  QUASIMODOS REVENGE 780 590 (TEL: 01-404 4245)
PYJAMARAMA ... 695 525 TLL. 790 590
BATTLECARS 5. KOKOTONIWILF 695 525 FLEASE STATE WHICH MICRO
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DON'T
VAT
THE

PRESS

There are strong reasons to believe the
Chancellor of the Exchequer is planning to
impose VAT on your magazine.

Such a move would turn the clock back 130
years — the last tax on newspapers and
journals was repealed in 1855. Since then ‘No
tax on knowledge' has been a principle
agreed by all Governments, even in the darkest
days of war.

A free Press is a tax-free Press.

No Government should be given the power to
impose financial pressure on a Press it may
not like.

Tell your MP to say ‘NO’ to any tax on reading.

Issued by the Periodical Publishers Association. London

[ts casy
to complain about
an advertisement.

Once you know how:

One of the ways we keep a check on the
advertising that appears in the press, on
posters and in the cinema is by responding to
consumers' complaints.

Any complaint sent to us is considered
carefully and, if there’s a case to answer, a full
investigation is made.

If you think you've got good reason to
complain about an advertisement, send off
for a copy of our free leaflet.

It will tell you all you need to know to
help us process your complaint as
quickly as possible.
ey bt N

ASA Ltd, Dept 1 Brook House,
Torrington Place, London WCIE 7THN

This space is donated in the interests of high standards of advertising.

SWORDMASTER

Duel to the death in this all action two
X » player game.
HCW#5 STAR® - One of the most enjoyable
games | have played

BBC/ELECTRON

*PCG HIT#» - immensely entertaining with
excellent graphics and animation

SOFTWARE TODAY#Star Game - A quality game with high class graphics

MICRO USER - impressive graphics and animation  Highly recommended

PCN - graphics are smooth and nicely done
POPULAR COMPUTING WEEKLY
animated

GOOD SOFTWARE GUIDE - response 1s fas! and positive

graphics are well done and slickly

CASSETTEEL795 DISC (40/80)£10.95
W
CORPUSCLE

Journey into the 3D labyrinth of the

Human Arterial System. Take control of

your body's defences in the constant

struggle 1o defeat the invading colonies

of bacteria.

This real-time aclion game is ana-
and an

in the true sense.
CASSETTE £7.95 DISC (40/80) £10.95

FX*”MICROGRAF

ORIGINAL QUALITY SOFTWARE I
|
Il

0 BOX 17, BRACKNELL, BERKSHIRE RG12 INQ
Telephone: Bracknell (0344) 481789
DEALER ENQUIRIES WELCOME

Jr—
NS 0L

Fliat s Gold)

HAGNES 2000

This truly uniq

is & rea imulation of a computer col You musi
assume the role of the HACKE 91 10 change
your fa X system. You

will need all your powers of logic and lateral thinking.

CASSETTEE7.95 DISC (40/80) £10.95

Vzmpire Castle

al aadictive and good fun

PCW - Recommended

MICRO USER - amusing sound and snimated graphics
SOFTWARE TODAY - a lerrifying adventure

HCW - eventually you might get to meet Dracula

CASSETTEL695 DISC (40/80) £9.95

Flint's Gold

Search for the
adventure ol piracy
MICRO USER - a fa
SAMES - a g
Ihe sound effects and music aré
the sound

e Spanish Maine
the HOBBIT

wondertully

HCW
MICRO ADVENTURER
have heard in any prograi

omething else
fects are the best |
able and great fun

SOFTWARE TODAY
YOUR COMPUTER
PCN - graphics are well ex
BIG K - it has wit and a libra)
PCW - Recommended
CASSETTE£6.95

¥ of interesting responses

DISC (40/80) £9.95

(ON ALL ORDERS ACCOMPANIED BY THIS VOUCHER BY 315t JAN. 1985
£1 OFF EACH CASSETTE ORDERED

£2 OFF EACH DISC
FIRST CLASS DESPATCH WITHIN 24 HOURS _ PCN 1




disk software Lo s
send your list for mine tp Mr Weston,
673 Alum Rock Road, Alum Rock,
Birmingham B8 474, including tele:

un ur Atari Computer;
hmxhl Tor £215: sell for £165. Nine
onths’ guarantee. Contact D Lee,
Z30A Frimley Groen Road, Frimley,
Surrey GUIS6LL.
vﬁ.bmd Vi, includes paddles,
cartridges: Combat,
In aderl Mv!n ture, Pu*-
reakout — £48. Tel: Rainham 52738
after Bpm.
Atari

Zaxxon, Encounter, etc.
mmahmh‘zlngg.i:h.hued.une
guaran| : Tel: 0705 7344:
evenings onl
ﬂh Cnmlml M.ne—Cmm
Space Invaders, Sta
programming
ticks, etc lhe Iul. Tzl 061- 962
G'iBGlner
Mtari 400, Basic cartri
ames on cartridges incl.
issile Command
Id, cost £145, sell [W[TD"I‘Y

recorder,

ams, |Ll',|ﬂgn one

uter.allfor £ 130000,
52902 evenings

mems-

R

o
Telhnry
Commodore

2040 d/drives, all Jn-l
ced. Wordcraft B0 professi
Eul] dmummugll:r

ree
0580 (Cranbrook) 241772,

Wic 20 computer, C2N cassette unit
16K RAM, K RAM_\n mc‘k lnlmdm
tion to Basic

s, softwa
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£1,000 worth of software (245 prog-
rams: bus mes etc), boaks,
B'ham 7842405
TRS-80 1 lev 2, vdu, recorder, teleprin:
ter, interface + £1,000 soft
business,

business use.
736 9914 or 01-731 :mwmﬁ.
Limul
o with foldi
bmwd huuuful hold-"llld
vnly Te 1-203
Natcom 3 32K, power supply and peB
It into card f pf free,
o metal cask, omynrold—
s:wnnnn Tel: 041554 1630.

lid, new
—£13

as new, in-built
mulun‘ emlknl software worth
aver t_'io .ul for only £119 ono. Tel:
information
(Bwldmn
Samscri 7 50 watts
muunpwna. luhnn.v: il
ingucs, of speaker inputs,

-w!-ummw bargain at
7614,

 mark 10 plus two
Joystie

, ten ect. wos
ing condition, ul:.loy £10 or five Spet
trum

Kempston Pru j
stick, software

r channel,

IIA mmrdzr,

stick interface, joy-

jor Atari BOOXL or

Commadore 64. G Heales, 33 Lower
Ellacombe, Chiirch Road, Torquay

Exchange: mint Clarion radio/cassette

911, selfiseek digital tuning, auto/
rate

Wm xznmp For M:muxh nter
MXB0/Epson or monitor. Tel: 0223

) and

psan’s Corres
Emdent " e munlpmul
each.

Ic (spreadsheet) — £2
o0 BﬁBannhrmk\mlﬂz
expansion unit
(16K), CX21 accoustic coupler or
Why? Tel: 0580 (Cranbrook) 241772
T199/4A modules. Swaj

ap My ummn-l
emulator, Car-Wars, n,
Tombetone-City, for modules, nr pm
ferably :uuu.n books, 99ER maga-
zines, (Basi k 0442-46096

Spectrum 48K games, Beach-Head, Ava-
lon, Codename Mat, Danger Mouse,
Backpackers Universe, £3 each Man
more. Wanted Spectrum
0253 403994 lB].ukpml\

08 s, Becper Programa 1 & 4,

Fun 1o Learn nglish Literature,

Music, ZX assembler, Gala-

word of Peace and others. Tel
onEnu-m-lh 5897

software for exchange, also
brand new original keyboard, Lo-
Profile, offers of hardware, software or
u.yu:m . Write ln‘ Elvm. 214 Horn-
ow Hoad, Sheffield 55 65G

et Microspeech,

£1,000 software, Kempnmn interface,

tape recorder, tv £250 ono. Tel
Dover 207695,

thsold,cassette, 30

48K Spectrum, & mon!
games (Full Thrvll.lel’lylrvnl Kemp-
o interface, QSII joystick, books/

also White Lightning — £145
uno for Tm:k sale. Tel: (Nottm)
0602-580015.

IX Spectrum
les inecluding Underwurlde

HE R0, Hobbit, Valhalla. Tel 0724

762182 after 4.30, ask for Andrew.

IX printer, boxed, anly half roll used —
£25 Wnite to: Richard Harvey, 7

saftware for swap, over 100

Brantwood Road, Newlands, Droit-
wich, Wores. WR9 TRR.
computer with 11 gai
troductory manuals and tape. ALI at

half price. Tel: 01878 5545.

for sale — £350 ono. Tel: Peter on
UT918.2631 evenings.
45K Quickshot II joystick,
over £70 software, fully boxed, 10

‘months old, with leads, manuals and
: Knighton 0647-

Spectrum Zacom. Manic Miner
s Dark Star —
S TLL Paintbon.- £3.00:
Jum ¥ o £ All originals. Tel
m originals, will
buy, sell or swap. Tel: Murray on 334
8347 or Graeme on 339 2406 (both

Edinbu:

48K printer, cassette recor-
der plus dust covers, magazines and
over £200 worth of soft

e r £200 ware (utilities
Biough o755

£200, bargain. Tel:
(0753)
48K Spectrum, ov

45497,
over £500 worth
software, Ke
interface ar

Pembu;
IX81 I

leads, games, complete with tape
recorder, b/w television and fabulous
Binatone tv game, ono.
Tel: 01-543 (599, eveniny
Brand new

d g?" sale, all
leads, manual l. original kagin,
Tel: 01-788 8749. = ey
o

pleted form to:

Billboard Buy & Sell Form

Free forever — from now on you can advertise your
second-hand equipment and (almost) anything else you
want for free in PCN. To place your Billboard ad, fill in the
form on the left with a maximum of 24 words. Send the

Billboard, P
2HG.

specific issue, and

News, 62!

Note that we cannot guarantee that your ad appearsin any
at we cannot accept ads from

commercial organisations of any sort.

London W1A
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SEVERN
SOFTWARE

As a rapidly growing technical unit, we
supply our own original titles to certain
other companies lo market on a worid-

wide scale; we also take on conversion

and rd work from other com-
panies. To cope with the demand, we
require:-

FREE-LANCE PROGRAMMERS for
contract work of all types.

ORIGINAL SOFTWARE for submission
to our marketing companies.

Ani

2"or 5'/4" WINCHESTERS

FOR
GEMINI/NASCOM, SUPERBRAIN,
IBM, APRICOT, SIRIUS
AND EPSOM COMPUTERS

o  INTRODUCTORY SPECIAL OFFER # *
£200 OFF
5%4" 10 MB VERSION £999 + VAT

* OTHER CAPACITIES/SIZES AVAIL-
ABLE
* FACILITIES FOR MOST COMPUTERS
ONREQUEST

TEL (0245) 57575
For further details. Securicor delivery, back
up support and HP terms available.

[CRIRIK

29 Beeches Road, Chelmsford, Essex
CM1 2RX
VAT No. 407 0905 74

le column cm. Minimum size 3cm. Series discount available. Also spot colour available. Mechanical Data:
th, 1 column 57mm. 2 columns 118mm. 3 columns 179mm. Copy Dates: 10
Contact: Stokes, Isable Middleton or Jacqui Edmiston.

days prior to publication.

S
wmm
@ com
‘ ' WARRDGATE
.
”‘am‘“ m ﬂlnw?v

SPECTRUMALLINCL

UPGRADES (SPECTRUI
OTHER MAKES ALSO REPAIRED

SEND SAE FOR LATEST PRICE LISTS

ALP CALPIN Pioase o Creque or PO (s
6000 SERVICE COSTS L m THAN BAD SERVICE

Menu-driven database of lifeboat stations and their
boats. Selet county, boat type, boat
details. Al call out. Al

ICTRON; TAPE: 14.00
OISR A AND TANDY S S e

16V Basalf ereer Ulicadier LeF i

OAS‘EITI'S

Packedint ‘*"l%’%"‘"ﬁ...

BLANK DISKS ‘
SPECIAL OFFERS
5%" BLANK DISKS (40 track) |
Al vu:'l‘:.c.mﬂvhl'd’lopil FREE
VERBATIM single sided
SCOTCHIM single:
DYSAN singhe:

eciod Gouble denahy

‘Goubie densy....
$J8 SUPER SAVERS

50 singie scied double density 5 a” Diank isks perspex

storagebaacny £69.95

density 5'4" blank disks mul

50 double sided double
perspex storage box only
FOR FAEE FAST DELIVERY — Please send mfﬂ h
SUPPLIES (DEFT 03)
1 Qundle Drive, Nottingham NGB 18N
Tl (0682) 782310

SERVICE AND REPAIRS
SPECTRUM, BBC, COMMODORE, DRAGON.
MAIL ORDER OR CALL IN

HUGE

Pncqm Jl :l'\dpud
O feslenss (C30)£470
CH t£340 {CADI&&JG

O (C12)€345  D{C90)£7.00

eoch product
e in Dowes. Free delivery LK cm
Chequef O Enclosed ior €

NAME
ADDRESS

PROFESSION AL
MAGNETICS (TD

Cassets Mowe. 379 Hoasiel Raad, Leeds LT10 3TV
FRELPOST Tet. (8337) Fote8

. selection of software and full of
WRITE TUS US AT: SR on of softwers and ol range
LYONEY ' 138 ign Sl Communiestionn, ATARI AMAZING OFFERS
GEOREL o ~ Tmumie B o concrvacely o c290.95
i e on X
giving usdelanlstgiyour'pmg«'aésalnda!e ﬁ%ﬂﬂ rrer i b prv
g PECTRUM, AMSTRAD, ATARI, GREAT SPACE RACE ar d simgr;z?n)c!’mrx £188.95
CBM16 MACHINES pinaso sen PO®
Legend's new megagame, the folow on to "'ﬁ DISK SUPPUES{D-pt. 03)
48K Spectrumonly (RRPE14.95) 1Ol Eviey. Mvbirhom IR
only £10.95.
o SN N O N T R N N S P8 08 O O D0 0 O O 8
) JANUARY SALE ; [
E “ﬁ?&;@&?ﬂ? ™ | VALHALLA (Legend) “Game of the Year g PLAY THEGUITAR =
" 1S REALLY U B | 1984.4BK SpectrumCBMB64 (RAPL14.95) | THE VDU WAY =
R plan e pants, Send X £9.95 | o The easiest way lo learn the gutarl!
& D95k mwuwmm canndge % | SinclairZX Interface-1... «  FORTHEACORN ELECTRONB >
‘5 § M:crodnvecam.dges i ™y £5.00 including post mp‘.x:urq o X
M:EEMYISA LAKESIDE SOFTW.
3 um“'.i{'.ﬁ'.".'"""““m | *SOFTSPOT (PEN) 10 Chapel Lane. Wicken, | 3 £2TEGNMOUTH COURT, 3
2 i Cams CB7 5XZ. Tel: 0223 312453. 1 SOCNORE SOV R
o NI NN BN P N T c(cz’
50 PCN JANUARY 51985




GEMINIMULTINET GALAXY IV consists of
1 x 10 MB Winchester file server with floppy
drive, VDU/keyboard, four work stations
with keyboards'VDU's plus an exira floppy
disk drive. CP/M 2.2 all network sc}*awsa‘;s

anddbase |l
FUTURE FX 20. Complete system IBM
compalible. £1,400

2xRAIRBLACK BOXES. Hard disk system
with ‘Wordstar' VDU/keyboards.

,200 to £1,700 each
ADDS SYSTEM 75. 52K, 2 x 8" disk drives,
regent 200 terminal/keyboard with all soft-

Solar Computer Products
D — T
Amatd GPC 464 with ot monsor imos
Tarung Einstemn
Sanyo MPC | 00 MSX 4K 29990
s«wmmsx 0299

BBC Model £399.00
Commodoret4 £198.00
Commodore 16 £139.00

PLUS
Ferguson TV Monsior with RGB. £229.95

SAE. for details from

ware and manuals, incorpc
only £350
ZRIcDﬂ1W.Dausywhae\pnnlgrs EIOO-
MANNESMANN TALLY SPIRIT w Dol

Matrix printer.
EPSONMX80F/T. 51 20
STAR DPB480with BBC screendumpchip.
£120

LOGICA VTS 2200 with 2 disk drives,
monitor, kemoardm\ssnng OFFERS

DAVID NISSEN
o1 521 7733

JACK IN MAGIC LAND

48K ZX SPECTRUM
£6.95
An educational fantasy adventure with notes
and book of illustrations

TURTLE SOFTWARE,

40 SCHOOL ROAD, FINSTOCK, OXFORD

BAR
SOLUTION 3

CENTRONICS —
2-WAYCENTROMICS . £59.95 £42.95 (ncVAT,P&P)
For computes gwners who wish 0 drive more than one prnter
Ada £25 ot sodtons ey, Heers o st s
orice. Reguires h et bl i

e oar s s s, o contct o
TYEPRO LIMITED
CBA 2NG

30 Campkin Road Cambri
Tel: 0255 422087 (DAY) 322394 (EVE)

WANTED

PERSONAL COMPUTERS
all models bought for cash

Morgan Camera Company
160 Tottenham Court Road,
London W1. Tel: 01-388 2562

MICROCOMPUTER EXMI
BROMLEY CIVIC CENT!

(Rochester Ava . ot Wickmare Rd. A222)
SATURDAY JANUARY 12th — 10am lo Spm
wmicnos ron HOME, HOBBY & BUSI

AMSTRAD & SHARP
MAIL DRDER SOFTWARE — SAME DAY SERVICE
Business, utility, education and games eg Data-
base £10, Wordpro £8, Invoices £6, Stock Control
£6, Sound Effects £5, Maths & Physics £6,

Amstrad Zip Load £7, Sharp Compiler £14
SAE FOR CATALOGUE — PLEASE STATE MACHINE
DCS (PCN), 38 SOUTH PARADE,
BRAMHALL, STOCKPORT, SK7 3BJ.

EPSON TX/80B

Dot matrix printer
Traction leed. 80-col. 125 cps. Prints graphics
‘and double width characters
Our price £179.

M. K. MUSIC & COMPUTERS
17, BRIDGE STREET, LEIGHTON BUZZARD, BEDS
el (0525) 378622 cioass Thursdays

MEMOTECH MTX 500/MTX 512

2NEW GAMES ARE NOW AVAILABLE
The afvetae “Tumtle Down Tower. an te arcade ame
Ullwc.lwelr! o £7.00 for the two, (nciuding p&9 )

SOI.WAY SOFTWARE
13,

Cumbria pleasecallur 28hr

Whitehaven,
CA288PS.

" THE GAME OF DEADLY DRIVING

FOR 48K SPECTRUM

BATTLEGAFU

L1

D-DAY:

. Tower of
Despair

48K

SPECTRUM

BATTLECARS: “Go out and buy it today!"”

Personal Compmar News
Crash Micro
Crash Micro

..an excellent wargame with graphics to match—at last!”’

TOWER OF DESPAIR: “Fantasy fans will love this game”’

Spectrum versions £7.95 C64 £8.95 From all good shops or direct from
Games Workshop, Mail Order Department, 27-29 Sunbeam Road, London NW10 B6JP

PCN JANUARY 51985



\UIT

gl Here's one last blast of Christ-
mas spirit before you take the
decorations down and sweep up
the pine needles. Just before we
put up the shutters for the
festive season there was a late
entry in the Christmas carols
free-for-all from John Brown of
Cirencester. Look to your
laurels, Anon!

The first one is to the tune of

‘God Rest Ye Merry nt-
lemen.
The Pre-Christmas Boom Carol

Oh come ye high street traders
spare a thought for Santa's
elves,

As each and every MSX comes
gladly from your shelves.

If we were only Japanese we'd
make a few ourselves!

Crying, Vital for every girl

and boy, a source of joy,
Massive savings on the latest
micro- toy!"

Now you may rub your hands
with ‘glee and grin without
restraint,

As fathers hand out Access
cards while mothers nearly

faint;
But won’t you hate the next six

one of each new title sold!
Crying, 'Vital for every girl and
boy, a source of joy,

Massive savings on the latest
micro- toy!

To the tune of ‘Good King
Wenceslas'

Captain Commodore Looked Out
Captain Commodore looked

out on prospects

ol P
Crying, 'Vital for every girl and
boy, a source of joy,

Massive savings on the latest
micro- toy!"

And pity that poor software
pirate shivering in the cold,
He can't afford a Porsche yet his
Ferrari's growing old —

But you can bet he'll buy just

bleakening

Spectrum Pluses sold so well
His market share was
weakening

Spied a lowly graduate
Clutching bold designs who
Tramped the cold streets of the

'Sir, he lives in Ruislip, where
Light bulbs of low wattage
Illuminate th’ interior of

His electronic co-ottage.”

‘Bring me chips and soldering
iron,

Data buses various,

Lest this young man should
expire

In business so preca -arious
‘We must rescue talent rare

Of such far- sighted men —

Or we shall find Sir Clive
Sinclair

Has beaten us aga- ain!’

town
Fingers turning b

handh

‘Hither, stand by

me

Notice yon man, thither —
Tell me if you can descry
‘What he carries, whither?'

trumpeted,
and over the page was a herd of happy
elephants picked out in front of none
other than the 48K Lynx. ‘Expandable,
not expendable’ was its slogan in those
days. Which days? Goodness knows ...
they're lost in the mists of time.

"follusc

1'a nat

1t's elther Joe's Cafe
or the Pentagon__

Here at last, the Enterprise 64
gets the once over in a full
Pro-Test of a production model.
Was it worth the wait? Is it
worth the price?

BBC sines on

Brush up your BBC's trigo-
nometry with this program to
add to your wavy line store.
Spectrum castled

Not just another Hunchy, this
Spectrum game will have you
m]llng out the barrel all over
again.

Can AMS's mouse and software
turn your BBC into a Macin-
tosh lookalike? Find out in our
Pro-Test

eletextual

Now Spectrum users can tune
into Teletext withthe TTX from
OEL

Musical dreams on the Beeb

A music generator for the BBC
that beats the competition
hands down.

IBM

Yet another desktop package
for the IBM — but how does it
measure up?

CADCAM Intl Show

Dates
Jan B-10 NEC, Bi

h

Organisers
EMAP Intl Exhibitions, 01-837 3699

Mini/Micro Computer Exhbn Conf Jan 13-16

Stockholm, Sweden

Sollentuna, St

Sollentuna M:lssan Bﬂu 174,8—19123
i

Which Computer? Jan 15-18 NEC, Birmingham Clapp & Poliak 01-891 5051 B
High Technology & Computers  Jan 23-26 Barbican, London Computer Marketplace Exhibitions, 01-930
Education 1612

Computer Exhbn — Computer
Thai

January 23-26

Bangkok, Thailand

Conf & Exhbn Management Services, Ltd,
61/5 Langsuan Soi 2, Ploenduit Road,
Bangkok 10500
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100% GRAPHIC EXPLORATION

mireEBirRd

A game of distinction ® from British Telecom.

WELLINGTON HOUSE, UPPER ST. MARTIN'S LANE,
LONDON WC2H 9DL. TEL: 01-379 6755/5626

Firebird and the Firebird logo are trademarks of British Telecommunications pic.



Youd better get the hang of this.
One day you might be up here for real.

s ) BRI s kb o

Space Shuttle.

The flight simulation program that
leaves others earthbound.
Developed with NASA's assistance
to turn your computer into
Columbia’s Flight Deck.
£9.99 Commodore 64, £7.99 Sinclair Spectrum. f

Available soon for all popular systems. 4

SPACE SHUTTLE FROM

Your computer was made for us.
AVAILABLE FROM SELECTED BRANCHES OF BOOTS, WH SMITH, JOHN MENZIES, LASKY'S, SPECTRUM, RUMBELOWS, WOOLWORTH
AND GOOD COMPUTER SOFTWARE STORES EVERYWHERE






