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The price tag. It's something rather special.

When you take a lock 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, that'll 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.
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State-of-the-art feature like 64K of ‘user
RAM and 32K of ROM and 16K Video RAM place
the GGoldstar right at the top of the M3X league.

Sixtzen 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.

Youll find it at above standard computer
dealers now.

& GoldStar

Distributed by:-
MICRO DEALER UK Ltd
29 Burrowfield, Welwyn Garden City Herts ALT 455
Tel: (07073) 28181 Telex: 23674 MDUKG
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A shortage of Plusses

A Christmas shortage of Spec-
trum Plusses looms as Sinclair
struggles to get on top of a
keyboard production problem.,

The Spectrum Plus, launched
justover amonth ago (issue 83),
has a keyboard produced in
Sweden. The fectory there has
reportedly had trouble tooling
up for production of the new
keyboard and Sinclair’s quality
control uncovered some prob-
lems in the early production
runs.

Meanwhile, Sinclair's adver-
tising has generated great de-
mand for the new machine and
distributor Terry Blood (TBD)
said last week: "We could sell
100,000 between now and
Christmas if we could pget
them’.

TBD had to close its order
book as a backlog built up.

A
XMAS &5
MINUS

SPEC TRUM

Other distributors and smaller
ovutlels have been unable to get
nearly as many machines as
they wanted, Lightning's Dave
Woods commented: "We do have
limited supplies, but not as
many as we'd like. We're in
Sinclair's hands — it's impossi-
ble to say whether there will be
enough for Christmas,'

Ironieally, a Spectrum Plus
shortage could boost sales of the
Spectrum, which TBD's spokes-
man said was holding its own
against its big brother, Good
news for Spectrum owners is
that Sinclair is almost ready
with plans te enable owners to
move to the Spectrum Plus
keyboard and case.

It would not talk about this
upgradein any detail last week,
but look out in January for the
terms of the trade-in,

th-held battle moves into secnml' Bﬁésé

Tandy and NEC are steering
towards another lap-held battle
as both plan new machines for
the new year.

Code named the Model 200,
Tandy's light-weight computer
is a souped-up version of the
popular Model 100. Itislikely to
have improved specifications —
the obvious being more memory
and perhaps a bigger screen.
But at the moment, Tandy'slips
are sealed about the innards
and the price ofthe machine.

On the NEC front the new
baby will beontaesame linesas
the Epson PX-8 (issue 61). In
terms of price it won't be far
from the PX-8's£917 mark and
will have more memory and a
better screen to work on.

A spokesmanfrom NEC said:

"The PC 8400 was launched in
the US recently — but we don’t
know exactly when it will be
available in the UK

‘As far as we are eoncerned
it's a follow up to the PC 8201A

— and it’s certainly not replac
ingit.’

Olivetti, the other big name
i lap-helds, says it has no
immediate plans to produce a
follow-up to the M10 and looks
as though it'll keep out of the
price war between Tandy and
NEC with its M10 selling at a
hefty £458.

Atthe moment the PC 8201A
is being sold at a knockdown
price of £299 compared to the
Model 100's £449 price-tag. But
with the new machines, a head-
on price war looks inevitable.
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The party spirit has infected
Ocean, which has released a
Spectrum soccer game for up to
eight players. Not ell at once, of
course — the game is a knock-
out tournament with 3D action
and animated players. It costs
£7.95.

Commodore and the Spectrum
Group are offering a holiday in
Florida to the four people who
manage to list seven features of
the Plus/4 in the right order.
The competition, the most ex-
travagent Plus/4 promotion so
far, closes on December 31.

MSX is advancing on two fronts,
with the appearence of the
Sanyo MPC100 in the cata-
logue of distributor Lightning
and the build-up of software
from Kuma. Kuma, with about
40 MSX titles at the moment,
has launched Superchess for
the range at the price of £8.95.

Panasonic is expected to have a
shipment of its MSX entry in
the UK by Christmas, but like
several of the other suppliers it
won't have any great volumes
here until next year — the first
shipment is thought to be of
1,000 machines.

Piracy prevention has taken
another step as the Federation
Against Software Theft in-
ereases its preasure, Thanks to
its lobbying the Conservative
MP William Powell has intro
duced a Private Member's Bill
on software copyright.

Century City Seftware has jumped
on the budget bandwagon with
four titles for the Spectrum.
Olympic Challenge, Accelera-
tor, House on Damned Hill and
Attack on Atlantis cost £1.99.
The last game could be a
prelude to Attack on Mastertro-
nic but Atlantis is still going
strongatthis end of the market.

Wrapping its existing productsin
new clothes, A and ¥ Software
is selling packs of four BBC and
Electron games for £14.95 —
this still doesn’t put it in the
pocket-money category but it's
only half of what vou'd pay for
them seperately. The titles are
Cylon Attack and Chuckie Egg
in each of two packs, with
Haunted Abbey, 180 Darts,
Kamikaze and Pharoahs Tomb
making up the numbers.

IBM eompatibility spreads beyond
systems suppliers to third-par-
ty peripheral specialists, Alloy
Computer Products’ latest
back-up cartridge tape, called
the PC-Qictape, will run under
PCDOS, MSDOS, and Concur-
rent CP/M.

Spectrum disk
interfaces coming

There should be Spectrum disk
systems aplenty within the
next few months. Following on
the Timex system (reviewed in
issue 89) Watford Electronics
((923-405688/37774) has begun
marketing a disk interface pro-
duced by Abbeydale Designers.

The interface is actually a
development of the Morex in-
terface previewed in PCN ear-
lier this year, Abbeydale being
run by Dimitri Koveos and
Dave Farnborough, who are
both ex-Morex.

The interface should run
withpracticallyany drives, and
is to be marketed in the US for
the Timex 2068, It has full
sequential handling, is double
density and, depending on the
drives you use, has a capacity of
up to 800K per drive formatted.

For £99 plus VAT you get the
interface with bundled disk
versions of Tasword 2, Omni-
cale 2 and Masterfile — we
assume you'll have to specify
the disk format you're using
here. As far as sollware support
goes, Hisoft hasadopted it asits
official disk system, and should
be offering a disk compatible
version of Devpack shortly,
OCP should also be looking at
porting its software across to
disk, and Abbeydale iz looking
attape todisk transfer systems.

Dimitri Koveos is as yet
unsure about the transfer sya-
tem that will be used, as he
doesn’t want Abbeydale to be
accused of supporting pirates,
but he's currently looking at
some kind of onee-only transfer
aystem.

Amstrad delays
anger retailers

Hunt the Amstrad may be the
game this Christmas as shops
report steady sales but limited
supplies,

The best places to go seem to
be high street multiples like
Boots, Comet, Dixons and Rum-
belows.

But independent retailers
have been finding it difficult to
get enough machines and some
are expressing concern that
they might not be able to meet
the expected sales rush.

One south coast retailer said:
"We have just received the
machines we ordered inJuly for
delivery at the beginning of
November.'

A north London shop said
that it had great difficulty in
getting any machines at all out
of Amstrad's distribution sub-
gidiary, Europa.

‘We had to continually write,
telephone and keep on pressing
the company to get some
machines to sell,’ it said.

QL gets mail-order
communications

The QL has been given the
ability to communicate — with
other computars, that is.

QEL (0768 66748), the Cum-
brian modem specialist has got
together with software house
Seicon to produce a family of
add-ons with supporting soft-
ware,

They all went on sale by mail
order at the end of last weel.

To overcome the hardware
limitations of the QL, the basic
product is QCOM, an asynchro-
nous communications interface

that provides a full R5232
serial interface and speeds from
T4 to 9600 baud,

“The QL serial port is really
intended to operate as a printer
port. It doesn't have full hand-
shaking, data flow controls or
ability to work at split speeds,'
said Martin Ansell, of OEL,

The QMOD is a V23 modem
to provide access to Prestel and
viewdata services at 1200/75
baud and user to user com-
munication,

The final module, the
QUALL, adds auto-dialling and
auto-answer facilities to the
modem.

OEL: lining up comms forthe QL.

Its impression was that
Europa was playing around by
spreading out a small number
of machines very thinly.

Amstrad admitted that there
may have been some distribu-
tion problems initially but
these have now been ironed out.

"Europa has had atock for the
whole of November. Providing
acredit rating has been agreed,
a retailer should be able to get
gupplies by phoning up,’ said
Amstrad sales director,
Richard Mould.

The main delay in retailers
getting their initial supplies is
caused by the need to obtain the
credit rating, he added.

Mr Mould accepted that re-
tailers may have experienced
delays because of administra-
tive problems. However, since
the beginning of November a
new computer system had been
installed at Europa and the
company had changed its car-
T1er.

Oric enters Stratos
in French market

Oric’'s three-point plan to
dominate the European micro
market in 1985 gets under way
in January in France.

Its Stratos, cunningly dis-
guised for the UK assomething
called the 1Q164, is due to
appear in French shops close to
the first anniversary of the

Atmos. The Atmos, launched at

last year's Which Computer?
Show, was part of last year's
three-poin: plan . . .

Asked why Oric is launching
the Stratos in France first
Bruce Everiss, managing direc-
tor of Tansoft said: "This
machine i what the French
want. We shall meet the de-
mand there first, then deal with
the UK lateron, Asyet, wedon't
know when the machine will be
available in the UK

A different tag had to be
found for the machine in the
UK, and Oric has hit on 1Q164.

Provisionally, it is expected
to cost between £250 and £300.
It has 64K of RAM, a 6502, two
ROM slots (for 64K and 48K)
and two joystick ports.

The ROM slots will serve for
languages or applications —
Logo is one of the languages
planned to be implemented on
the 1Q164.

‘Tt will have more modes than
the BBC, said Everiss, ‘and it
will be compatible with ex-
isting Oricand Atmossoftware.
In addition, the new Basic will
give better graphics and 3D
capabilities.’

Theother partsofthe plan, an
IBM-compatible and alap-held,
will take Oric into new areas.
The lap-held machine will be
produced by an American OEM
dealer with exclusive European
rights goirg to Orie. In terms of
features and price it will be on
the same lines as the Data
General One.
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” Acorn comes home
for spring launch

Glad tidings for the New Year
are on the way from Acorn as
the company steps into the
home control era.

Earlier this year in an exclu-
sive interview with PCN Chris
Curry, Acorn’s managing direc-
tor, gave a hint of the things to
come (issue 71). Now it seems
that the company is about to
make good his prophecies,

Next spring Acorn will
launch a series of home control
products which will enable an
Acorn computer to control elec-
trical devices and receive sig-
nalgs via the mains circuit.

The scope of what could be
controlled in the home is g0 vast
that this could be a turning
point in the usefulness of com-
puters.

Chris Curry said: ‘Stories
about computers being a pas-
sing craze must be proved
wrong, It is time now to start
showing where they can per-
form tasks ... they will only
become an essential part of the
home if they do practical
things’

It is expected that when
Acorn’s control device is plug-
ged into the telephone line and
connected to the mains, it will
put home systems and domestic
appliances under lccal or re-
mote control and keep home
status reports on screen.

Later on Acorn hopes that
manufacturers of such things
as washing machines and tele-
visions will build these control
devices into their products.

Acorn is also set to go into
battle with ICL's One Per Desk
computer when it unveils its 'C
series’ of terminals to be used
for obtaining information from
databases.

PCN DECEMBERG&1884

The C series is expected to
undercut the ICL computer and
will cost between £500 and £800
based on a 16-bit 8086 proces-
sor. Acorn is coy about reveal-
ing any of the machine's other
features, but we should get the
first glimpse in early 1985,

Red faces as the sun
sets on Prestel mole

With faces as red as pillar
boxes, Prestel chiefs are hunt-
ing a mole whose leaks led last
week to the second embarras-
sing break-in of the month.

The wvictim this time was
Timefame, a large supplier of
information to groups like Har-
rods, the Army & Navy Stores,
and Bejam. Timefame is con-
vinced thatsomebody at Prestel
is leaking security codes, but
Prestel has not so far confirmed
this.

After the last major breach of
Prestel's security earlier in
November, a source close to
Prestel confirmed that some-
body within the osrganisation
was freely handing out access
codes,

In neither breach has any
great damage been done, but
pressure will grow on Prestel to
find the source of the leaks.

PCN throws down the
gauntletto hackers

Callingall hacl

conle
Frorm )

IBM’s latest weapon
— the ‘Fear Factor’

Ags 1984 draws to a close, US
microcomputerdom has beeén
taking stock and pondering the
future. This has been the year
that the optimists’ projections
proved to be a bust; what will
1985 bring?

For a start, the era of venture
capitalists in microcomputer
products is probably over. At
the recent Comdex show in Las
Vegas there was little of the

manic¢ enthusiasm of ious
years, when dozens of hopeful
start-ups burning venture

capital brought new machines
an:tlifnr new software to the
show. Instead there were a few
innovative lap-held machines
such as the Data General One
and the Texas Instruments
Pro-Lite, and all were conspi-
cuously IBM-compatible.
only big software announce-
ment was of Lotus's Jazz (1-2-3-
4!) for the Macintosh, which
wasn't even announced at the
show since Lotus refused to
spend $500,000 on a booth and
instead took reporters off to a
converted hangar.

Nor was Las Vegas as wel-
coming as in previous years.
The word is out on computer
conventioneers — they don't

| drink much, they don’t stay up

late, and they suredon’t gamble
in hotel casinos. No wonder
some hotels this year refused to
take any of the poor unhappy

things.

Wﬁa unhappy? Why such
concern for the future? Well,
regular readers of this column
will recall IBM's cherished
dream of a Blue World in which
all computing is done on IBM
machines. t world con-
tinues todraw closer. Indeed, as
IBM continues to lower prices,
the remaining 1BM clones may
be driven out of business. Nor
does the other US giant, AT&T,
seem to really understand the
microbusinessor be prepared to
compete effectively. Now [BM
is angling hard for the software
market and the big fear is on.

Ben Rosen, New York ven-
ture capitalist, ‘chairman of
Compag, and the key inves-
tor in Lotus 1-2-3, says venture
capitalists evinced ‘extreme re-
ticence now to getinto anything
that could be in IBM's play-pen.
IBM is having a chilling effect

on new ventures, a fear factor’,
(Note: mieres still account for
only 14 per cent of IBM's $45
billion revenue.)

Even Kaypro, sturdy defen-
der of 8-bit CP/M, gave in and
announced the Kaypro 16, an
IBM compatible with 256K of
RAM and both hard and floppy
disks. This for $3,295. "It's what

“ 1 our dealers asked for,' said a

Kaypro spokesman,
Not all the blame can be laid

at the door of IBM, however. On |

Wall Street the big institution-

al investors such as Morgan |

Guaranty and Bankers Trust
(with portfolios worth $18.7
billion each) are not interested
in dangerous hi-tech stocks
that nose-dive shortly after
introduction (for example
Eagle Computer, which made a
$12ashareissuethatnow lurks
in the 80 cent range},

Even IBM's stock, despite E

consistently excellent earn-
ings, has swung between $99
and $128 this year.

Thisisahugerange forsucha
solid blue chip and evidence of
the volatility in a stock market
where money managers, work-
ing for the institutions, are
desperately churning stocks
around in search of fractional
profits to make their monthly
targets.

Since the small investors
have largely fled the stock
market in recent years as a
result of such volatility, the big
institutions are the whole ball
game. It is to them that the
venture capitalists must go for
the money to fuel little start-
ups like Apple and Lotus. The
venture capitalists can no lon-
ger expect to find funds for
further TBM clones.

Ome interesting pointer on
next year’s business was pro-
vided by Scftware Access, a

Californian market research |

firm. Its study showed that only
13 per eent of people without
computers have any plans to
buy one in the next 12 months,
In contrast 37 per cent of hume
micro users and 52 per cent of
work users expect to buy
another computer in the same
time period.

Which means an experienced

marketplace with very choosy |

consumers who will be looking
for extra points of value and
usefulness in shaping their
decisions.

Enter a familiar figure in the
micro market. Jack Tramiel
says US manufacturers have
become ‘greedy’ and "too dull’.
His new Atari Corporation is
preparing two B-bit machines,
two 16-bit, and a 32-bitter for
releases beginning in January.
Tramiel, of course, has shaken
up US microcomputerdom be-
fore — and with any luck he’ll
do it again in 1985,

Chinis Rowiay
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Atari 800XL price
tumbles — again

The new-look lean and hungry
Atari UK has eut the 800XL to
£129 to stay in step with its US
parent company (issue 85).

'0ld products at old prices,’ is
how marketing manager Rob
Harding views the systems in
Britain’s stores this Christmas.
Atari will offer old products at
new prices, or as new boss Jack
Tramiel puts it: "The price the
man next door can afford.’

Atari 800XL: price on the slide as.
Tramiel bares teeth.

Atari isn't revealing the
annual income of Tramiel's
neighbours but youcan bet that
the old price of £169 wouldn't
have been out of their reach.
Meanwhile, its announcement
of the price-cut is shot through
with the style that the rejuven-
ated Atari is trying to project.

Thereis a quote from Tramiel
himself, beginning ‘Listen son-
ny', another from his European
marketing manager ("Massimo
Rosi says in broken English:’),
and a host of comments that
show Atari as the kind of
company that isn't going to let
anything stand in its way.
There is nothing on its current
financial position, or its stand-
ing among the money men of
Wall Street.

Anybody who bought an
Atari in June should note that
in the interval the cost of the
system has been almost halved.
£129 might be rock-bottom, but
with Tramiel determined to sell
Ataris to the world and its wife
you shouldn’t bank on it.

Victor bounces back
with Vickie in tow

Just to prove that there is life
after death, Victor Technolo-
gies announced last week that
its Vickie transportable will be
availableinthe UK inJanuary.

The Vickie has been on sale
for some time in France and
Germany but has not been seen
on this side of the English
Channel.

It weighs in at 261bs putting
it firmly in the luggable categ-
ory and will goon sale for £2,495
plus VAT, Essentially it is a
256K Sirius in a carryable box
that houses a 9in green screen
and twin 5.25in floppies.

Other new products avail-

able at the same time are
MSDOS 2.1 and an upgrade

card to let you run IBM soft-
ware.

Called the Victor PlusPC, the
card is priced at £1,125 and
allows the Sirius to read and
write to disks in both the IBM
format and the Victor format.

Announcing the product,
Robert Webb, managing direc-
tor of Victor's new UK subsidi-
ary, said that all of 90 leading
IBM software packages tried
ran without glitches.

As expected, Victor said that
the exclusive distribution
agreement with ACT will ex-
pire at the enc of this year.
Vietor plans to set up its own
distribution network of 300
dealers to handle the new pro-
ducts along with new machines
that will be released during the
course of next year.

Brother to join MSX
family in Japan

Brother is to get in on the MSX
act but it's by no means eertain
that the machine will appear in
thig country.

It's poasible that it will be
another MSX clone, but it may
also shape up to be an enhanced
version of the EP-44 electronic
typewriter.

Brother has had a micro on
the stocks for some time now,
but the questionof what operat-
ing system it should have has
held matters up. Logically
there’s no reasan why Brother
should not be able to produce a
miero, as all that need be added
toits current range of machines
isaBasic ROMand a little extra
memory. If the MSX machine
does turn out to follow the

EP-44 format it should gener-
ate considerable interest.

Besides the MSX machine
the company will also be pro-
ducing a PC-compatible next
wyear. This will be sold inJapan,
but again it's highly unlikely
we'll see one here, the reason-
ing being tha: the market's too
crowded.

GEM threat to Apple
Mac looms larger

Apple’'s Macintosh looks like
turning into a whole coat-rack
if speculation in the US turns
out to be accurate,

There are rumours of a Unix
Mace, a colour Magc, a flat-screen
Mac, and a Mec with a full-page
8.5in by 11in screen. This spate
of speculation may not be dis-
connected to the emergence of
Digital Research’'s GEM, which
could turn every PC under the
sun into a Mac-killer.

At least in part the flood of
rumours is a tribute to the
impact the Mac has made, and
evidence of the extent to which
it is taken seriously as a eredi
ble alternative to the standards
get by IBM.

But one significant straw in
the windisthat none other than
Jack Tramiel, head of Atari, is
ready to implement GEM on
one of Atari's forthcoming
machines. Reliable sources in
the US say that Tramiel has
committed himself heavily to
Concurrent DOS and GEM.
Couple that with the intention
of Atari to have a 68000-based
machine by rext summer, and
you have a strong competitor
for the Mac.

i a ZBOA processor, 64K of RAM

| games available for the Gold-

| Blagger, Humphrey, @ Bit and
| Crazy Golf at £7.95 each.

Tandy tries again in
PC clone stakes

Tandy has joined the IBM
compatibility league with a
computer to undercut the PC.
The Tandy 1000 Personal Com-
puter, due to make its appear-
ance early in 1985 has similar
features to a number of IBM
clones.

The machine will have 128K
memory, detachable keyboard,
a 12in monitor and an 8088
16-bit processor. With one flop-
py disk drive as standard, the
machine will run MSDOS,
Basicand come with Deskmate,
an integrated sullware
package.

Deskmate consists o six ap-
plications: text, worksheet, fil-
er, calendar, communications
and mail — all of which are
function-key driven. Popular
IBM software such as Lotus
1-2-3, dBase III and Multimate
will all run on the Tandy 1000
and you can plug in up to three
IBM PC expansion cards to
boost the machine’s capabili-
ties even further.

This iz Tandy's second
attempt to whittle away at
IBEM’s sales, but the earlier
Model 2000 (issue 61} offered
only MSDOS compatibility.

MSX is the wonder
of Woolworth stores

Woolworth has taken the most
cheap and cheerful of the MSX
computer family under its
wing.

You can now buy the Gold-
gtar for £239.95 from one of 11
Woolco stores around the coun-
try and a couple of large Wool-
worth storas.

At the moment the Japanese
machine has been taken on a
trial basis. But if the micro with

and 32K ROM, sells well it will
be distributed more widely,
Woolworth says it has five

star — ramely Hunchback,

Net Nurse cures
the Econet fever

Networking schools that find
the limitations of their Econet
file-servers tiresome could find
a solution in a new plug-in
ROM.

At £29.95, the Net Nurse
ROM includes a commands
package whaich frees user mem-
ory for operational tasks. A
spokesman from Mushroom
Computers (0234-58303) which
designed the ROM said: ‘Net-
Nurse doesn't tie up RAM or

disk drive space’.
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Why the British may
lose to the Japanese

What we need isa Campaign for
Real Micros. Micros that live up
to the image created in the
advertising, That you can liter-
ally plug in and go. Micros that

through a thick manual before
youcan use them. And aboveall
else, micros that will work.

Come Christmas morning
there will be a lot of dis-
appointed and frustrated chil-
dren.

‘Parents, eager that their
nff'sprmgshuui not miss out on
the micro revolution, will have
gone out in their tens of
thousands and bought home
computers as Christmas pre-
gents.

- Unfortunately there isa high
probability that, once unwrap-
ped, the micro will refuse to
perform as it should or as it was
axpected to, !

Individual horror = stories
abound — people who bought a
home computer only to find it
faulty. The machine s réturned
to the shop and is replaced by
another machine which some-
times also fails to work.

In some cases, halfa dozen or
more visits to the shop are
required before a working
machine is supplied.

Until now the facts and fi-
gures on the level of these
returns has been a matter of
Epecu.lation — or they've come
via manufacturers and deserve
to be taken with a large pinch of

salt.

All that changed with the
survey carried out by Business
Decigions {Monitor, issue 89).

Even taking into aecount
that it was commissioned by
Acorn's advertising agency and
may be subject to bias, it paints
a horrifying picture of the
reliability and quality of the
leading home computers.

To suggest, as the survey
results do, that a quarter of all
S ums sold are returned to

ps because they are faulty or
the customers were dissatisfied
with them is staggering.
here in the consumer
electronics field, British com-

don't require you to wade:

panies have been squeezed out
by the Japanese onslaught
which has traded on reliability
more than anything else.

8o why should home compu-
ters be any different? In the
longer term, the answer is

bly that it is no different.

| In the short term, the unattrac-
‘tive spectﬁcat.wn and high
|| prices of the MSX micros will

ensure that Japanese micros
will not figure too strongly in
the sales charts. ;

But the nagging gut feeling
remaina that this Christmas ia
just a dry run for the Japanese,
Rumoursabound that next year
will see MSX I — a new

standard specification that will

incorporate  all the lessons
earned from the current MSX
prototype. |
To be fair to Sinclair, it does
say that the survey’s results do
not tally with its cown figures of
returns from shops, It alse says
that 40 per cent of those returns
turn out not to have any faults

‘in them.

Allthe advertising on the TV
and in the press conveys the
impression that micros can do
all sorts of wonderful things at
the press of a button. It is just a
question of plug in and go.

It is not surprising then that
new users find themselves com-
pletely baffled/disappointed as
they unpack theirnewly purch-
ased home computer only to
find it is not 8o easy to get going
after all.

What is surprising is that we
have put up with this situation
for so long. The newcomer to
home computing doesn't want
to know that having bought the
micro they then have to buy a
cassette player or disk drive
before they can de anything —
it is like selling & car without
wheels,

Nordothey want to suffer the
indignity of switching it on to
find that all that appears onthe
gereen is a copyright notice and
a cursor winking at them,

It is about then that the
problems really start, The cas-
sette won't load (because it is a
sub-standard tape or the miero
is fussy over which cassette
playersit is prepared to talk to).
The program won't run (be-
cause there is a bui in it or
something wrong in the micro},
The program/micro won't do
what the advertising promises
(because they failed to mention
in the advert that you need an
extra piece of kit like ajoystick/
modem).

The British microcomputer
industry has had it too easy,

The companies have perhaps
a year in which to get their
house in order or they could find
themselves going the same way

ag the UK motoreyele, hi-fi,
bﬂie\nawn and video indus-
tries. Bancroft

As featured on Radio 1's
Saturday morning Chip Shop.

GAMES

TW LW TITLE PUBLISHER MACHINE PRICE
1 4 Ghosibusters Activision Ch4 £999
2 1 KnightLore Ultimate Sp £9.95
4 2 Underwurld Ultimate SP #9956
4 11 Raid Over Moscow US Gold Ch4, AT £9.95
5 3 Elie Acornsoft Al £15.00
8 7 Dalev'sDecatholon Ocean SP, C64, £7.90
7 10 Bruce Lee US Gold Chd, AT £9 95
8 12 Tir Na Nog Gargoyle Sp £5.99
9 — Doomdark’s Rev, Bevond sSp £8.95

10 & Pyjamerama Mikrogen 5P, C64 £6.95

11 13 BSuicide Express  Gremlin (54 £7.95

12 5 Eureka Domark aP, C64 £14.95

13 — Cyclkne Vortex 5P £6.95

14 15 Skooldaze Microprose 8P £6.95

16 — Monty Mole gremlin SP, C64 £7.90

168 — Selectl Comp. Records 5P, CB4 £12.49

17 17  Jet Set Willy Soft Projects 5P, C64  £5.856

18 — Manic Miner Soft Projects 8P, C64, AM £5.95

19 18 BackpackersGuide Fantasy SP £5.95

20 B Beach-Head US Gold 3P, Ch4d £0.95

= seecum J]___ Conmobore
TW TITLE PRICE| TW TITLE = PRICE

1 KnightLore £9.956 1 Ghostbusters £9.99
2 Underwurld £9.95 2 RaidOverMoscow £9.95
3 TirNaNeg £9.99 3 Brucelee £5.95
4 Doomdarks Revenge £9.99 | 4 Suicide Express £7.95
5 Pyjamerama £6.95 5 JetSe:Willy £5.95
6 Kureka £15.00 8 Daley'sDecathlon £7.90
7 Cyclone £6.95 7 SummerGames £14.95
B Monty Mole £7.90 8 FighterPilot £6.95
9 Skooldaze £6.95 8 Pyjamerama £6.95
10 Daley'sDecathlon £6.90 10 Eureka £14 .95

MIC

BELDW £1,000

0S

ABOVE £1,000

TW MACHINE PRICE ! ™

1 Commodore 64 £160 | 1 IBM PUXT £2_‘19{i
2 Spectrum £125 2 ACT Apricot £1,760
3  Amstrad £349 |3 Compag £1,795
4 Electron £199 | 4 Olivetti M24 £1.505
5 Commodore 16 £140 | 5 Televideo TS1603 £2 640
6 BBC B £309 6 DEC Rainbow £2. 359
7 Memotech £199 |7 NCRDecMateV £1 984
8 Einstein £499 8 Applelll £2,765
9  SpectrumPlus  £175 9  ACT Sirius £2,525
10 Sanyo MCP 100 £3E]U _| 10 Macintosh £1.795

to November 28. The
are for the no-frills m

ames chart 15 u
| and include

o can be contacted on 01-892 5596,

These charta are compiled from both independent and multiple sources across
the nation. They refleet what's happenin

in high streeta during the week u
ated every week, The prices cfunl
AT, Information for the top-selling

micros is culled from retailers and dealers throughout the country and is
i:lar.ud every month. PCN Charts are compiled exclusively for us by RAMIC,
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Fulﬂlling idea for
those empty screens

I'm sure I'm not
alone in being

fed up with
seeing  shop
windows and
shelves  well

stockedw:th computers; mostof
which are powerad-up; most of
which are connected to moni-
tors; most of whose screens
remain  obstinately blank,
apart from the unchanging
prnclamatmn that they are
‘Ready’.

What's the point? Where's
the appeal?

Why don’t shops —at a local,
regional or national level —
ac'ponaurmunthl}' com etltmna'?

mputer ownerscouldbechal

ed to write programs whlch
l.‘.l)l.l d auto-run to provide
attractive, eye-catching de-
monstrations.

The outlay to shops would
appear to be minimal and need
extend only to a few in-shop
displays and the cost of each
month’s prize (say £10 worth of
software). The benefits would
seem to be obvious to all con-
cerned — no matter which side
of the counter or shop window
they stand.

How about it you managers
and shopkeepers? Are you
Ready . .. Ready ... Ready...?
Alan Smrggss
Keighley, Yorks

First class service
from Quen-Data

Having read much in the com-
puter press about the poor
after-sales service given to pur-
chasers of computers and
Eenpherala, you can imagine

ow I felt when my Quen-Data
DWP 1120 daisy wheel printer
developed a fault.

To add to my problems 1 then
discovered that the firm that
had sold it to me was already in
the hands of the receiver!

With fear in my heart [
approached the printer's impor-
ters in Milton Keynes.

Far from being made to feel
somehow obscurely in the
wrong, however, I received such
excellent customer service from
Quen-Data (who had a replace-
ment printer on its way to me
within 24 hours, and free of
charge at that) that I felt
honour-bound to set the record
straight.

NDOM ACCESS

J ".f.

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

Computer News, Evelyn House, 62 Oxford Street, London WIA 2HG. You could win £15 for the

best letter of the week.

It may be that there are a few
sharks in this business, but I
have nothing but praise for the
few firms with whom | have had
direct dealings.

o Brown
Cirencester, Glos.

No Brotherly love
withmyQL...

I was delighted in August to
receive my Sinclair QL and was
looking forward to using my
Brother EP 44 as a printer for
it. Unfortunately the QL soft-
ware only had a printer/driver
for the FX80, but Icould get the
printer to work after a fashion
using the default.

Having paid up to be a
member of QLUB 1 wrote for
assistance, requesting the prin-
ter driver for the EP 44, [
received a prompt answer giv-
ing me some details for linking
a Brother HR-5. Needless to
say, that was useless.

I wonder if any of your
readers can help me with the
correct parameters for linking
the Brother to the QL.

J Stephenson, clo Saudia
CC: 772, PO Box 167,
Jeddah 21231

. « - and no help from

either source

I see (issue 87) that a director of
a software house chjects to the
tepid assessment given by your
review of Kokotoni Wilf. Sad.
But then I imagine the review
was not written particularly for
his enlightenment. He already
knows it’s a wow. He tells us so.

I, on the other hand as an
endlessly paying consumer,
offer you fulsome praise for
yourreview of the book Sinclair
QL User Guide by one Lionel

Fleetwood in issue 86. Here a
Daniel, or rather your JL,
comes to judgment,

The book claims that once
furnished with a QL, a printer,
the Quill cartridge and nodoubt
a copy of LF's book, one need
only ‘hit’ keys F3 and P to be
a-printing. Your reviewer puts
it succinctly: "With RS232 —
pull the other one, Lionel!’

My experience is that anyone
looking for a printer to work
with the QL should proceed
with the utmost caution. Quill
provides for suitable printers to
be programmed, and as Brother
has brought out the M-1009 dot
matrix at the £200 mark fitted
with both RS232 and parallel
interfaces, thisseemedtooffera
reasonable compromise in price
and facilities. [ bought one from
Boots who, while unable to
make itrun with itsdisplay QL,
admitted limited knowledge of
both machines.

That was over four weeks
ago. I wrote to Brother and to
QLUB for help. The Brother
clearly belongs to some Trap-
pist order and made no answer.

QLUB was very different.
Within 48 hours I had the
answer — a three-page reply
advising me on the re-wiring
required of my Sinclair RS232
lead to fit Brother printer
wiring, citing the HR 5 printer,

Sadly — not even with my
re-wired lead could I scratch out
a word from Quill or QL.

The way forward is not clear.
Whatdo [ do witha £200 printer
limited to a self-test print-up?
Might the answer be lurking in
the last screen of Kokotoni
Wilf?

One thing’s for sure. It will
not be found in LF's book or a
flush of others like it. The more
reviewers like your splendid JL
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Looks like Scottie got beamed up!

o Sod Ifﬁ'mﬁe:

who can put the finger on idiot
comments like that quoted on
QL printing, the better for the
payers and the industry.

(G C Waison

Croydon, Surrey

We know what you mean about
Brother’'s vow of silence — we
tried to ring them. If any reader
has a solution, perhaps you'd let
us know — Ed.

Why I’m feeling
Vic-timised

I've been a Vie 20 owner for
about a year, and as the months
go by I regret I even got the Vie.
Now 1 hear the Commodore 16
is going to take over the Vic 20.
What are all the Vie 20 owners
supposed tc do with their
machines?

Paul Rebello

Thornton Heath, Surrey

If you've never been happy with
it you simply make a mistake. If
you were happy with it stop
grousing and use it! — Ed,

Chess column is
a winning move

With refereace to yvour new
monthly chezs column 1 would
like to say that chess enthu-
giasts in this country have
always had great difficulty in
obtaining information about
developments in the field of
computer chess. The obvious
reason is a lack of regular
articles. So, your decision to
includea mnnth]ych esscolumn
comes a8 a weleome addition.

Could 1 make three points
about this new feature of your
magazine,

anks for employing a jour-
nalist who actually does know
something ebout the subject,
namely Tony Harrington.

If anyone would like a copy of
the games from the recent
Microcomputer World Chess
Championship, write to: Chess
Supplies (Scotland), 15 Hope
Street, Glasgow G2.

Can you improve the chess
diagrams as they were truly
awful.

B Whithy

Vice president, British Postal
Chess Federction

Warrington, Cheshire

We're striving to tmprove the
diagrams — look for improve-
ments shortly — Ed.




Christmas books for your
micro—from Pitman and SAMS

COMMODORE]

Commodore 64 Programmer's Reference
Guide
Commodore Computer

The bestselling book on the 64, packed with professional
tips for successful and creative programming.

ISBN 0 672 22056 3/£9.95

| Wish | Knew about the Commodore 64
Jonathan Chaaple

A simple and well-illustrated guide to understanding and
programming this popular micro.

ISBN 0 273 02208 3/£5.95

Commodore 64 Graphics and Sounds
Timothy Orr Knight

Helps you guickly master the 64's powerful graphics and
sounds capabilities.

Book — ISBN C 672 22278 7/£6.95

Book with tape and disc -
ISBN 0 672 26186 3/£15.95 + VAT

BBC

| Wish | Knew about the BBC Micro and
Electron
Tim Markes

An easy-to-follow introduction to using and programming
these two micros.

ISEN 0 273 02209 1/£5.95

Exploring Music with the BBC Micro and
Electron
Kevin Jones

Written by a professional composer, this fascinating book
teaches you creative ways of making all styles of music.

ISBN 0 273 02214 8/£9.95

[AMSTRAD]

Amstrad Games Book
Mark Ramshaw

A collection of exciting games for your Amstrad, including
arcade-style space and combat games, maze games and
many more.

ISBN 0 273 02284 9/£4.95

\GENERAL]

Pitman Pocket Guides

A series of handy, pocket-size guides to languages,
machines, operating systems and word processors.

Only £2.50 each

Microcosm
Hal Gashtan

The world’s first computer competion book. Use your
computer fo help you work through 13 verses and
pictures to find a 'phone number and name. The first
person to ring the number wins £1000 and a flight on
Concorde. An ideal Christmas present.

ISBN 0 946801 06 1/£6.95

Kid Powered Graphics
David Fiday
A simple, direct and jargon-free approach to

programming low-resolution graphics.
224 pages/ISBN 0 672 22229 9/£7.95

AVAILABLE FROM ALL GOOD BOOKSELLERS
Pitman Publishing Ltd., 128 Long Acre, London WC2E 9AN
(For further nformation contact Helen Kitson on 01-379 7383)

Pitman
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JX OUTINE ENQUIRIES

Electron modem
dilemma

| have an Acron Electron and
wish to buy a medem. | am
considering a Protek interface and
Unicom modem and | wonder if the
Electron will run this modem with
Prestel etc.
James McCallum,
Glasgow,

If vou can get your hands on
ither of these devices then
you will be very lucky. At the
moment neither Unicom nor
Protek have those products on
the market. Protek informed
PCN that it is still considering
whetherto produce aninterface
and is waiting to see how well
the Electron sells over
Christmas.

IfProtek doesbring oneout, it
will be early next year. It will
not be entirely R5232 compati-
ble, nor will it work with the
Unicom modem. It will, howev-
er, work with the Protek mod-
em which is available now for
the BBC, Spectrum, and Com-
modore 64,

Unicom is still, as far as we
know, having problems with its
software and i’ il is ever
finished, the modem should run
with any standard RS232.

At the moment, there doesn’t
appear to by any R5232 inter-
face for the Electron. Acorn is
reputed to be producing one in
cartridge form, but this won't
work unless you buy the Plus 1
interface as well.

Most manufacturers are
waiting to see how well the
Electrondoes inthe Christmas-
mega buy. If it does well then
there will probably be a wealth
of interfaces available. If not,
they will be few and far bet-
ween. All you can do is wait
until next year and see what
happens then.

Amstrad and
Microdrive?

Do you know where Ican find out
how to fix a ZX Microdrive to my
Amstrad? it can't be impossible [can
7).
P Goddard,
Ipawich, Suffolk.

Yes it can be impossible.

While vou might, with some
difficulty, be able to get the
Microdrive physically attached
to the Amstrad, getting them to
communicate will be far more
difficult.

Got your digits in a twist over a problem? Can't decide what micro to buy? Need some sensible

advice? Why not try writing to the experts? Remember we cannot reply personally, so no

stamped self addressed envelopes, please. Address your questions to Routine Enquiries, PCN,

Evelyn House, 62 Oxford Street, London W1A ZHG.

The problem is that the com-
mands required to drive the
tape unit will notbe understood
by your computer, which will
reject them as syntax errors,

You could write your own
machine code routines to send
the necessary signals to the
drive, bul to dosowould require
detailed informeation on both
the software drivers and the
technical details of the Microd-
rive. The only source of this
would be Sinclair Research and
we suspect they will be relue-
tant to divulge such informa-
tion.

If the Amstrad’s tape system
ia inadequate for your needs,
you'll have to wait for the
appearance of Amstrad's disk
svetem wlhich is promised ‘real
500N NOW'.

Pink-eyed
Apricot user

q:,;ﬁm has just bought an
Apricot PC. Our suppliers tell us

we to have a green and black:

screen, but the operators have found
that if they work on the screen for
more than two or three hours at a
time they get headaches. In one
extreme case the lady concemed
was dizzy and everything she looked
at was coloured pink!

Have any of your readers had
similar experiences, and is it possi-
ble to buy a compatible black and
white 12in screen?

D Shemming,
Maidstone, Kent.

Your pink lady is fairly

conclusive  evidence  of
where your problems lie. If you
look hard at a naked light bulb,
then look away, you'll still see
its image even if you close your
eves, The image will persist for
some time, and with your eyes
closed you'll ‘ses’ it change
colour gradually until it dis-
appears,

There's a simple reason for
this. Your eye's retina has a
congiderable number of recep-
tora in it, and these deal with
shape, movement, colour ete.
It's the colour ones that concern
ug here. Ry staring hard at a
bright light source you're
‘bleaching’ those receptors, and
as they bleach they go out of
service. The different colour
receptors recover at different
rates, so what yousee will be an
odd colour until they return to
normal.

You should be able to see the
relevance to your own case —

your light source is just too
bright. Try to position your
monitor so that it's not too close
to the operator, then adjust the
contrast and the brightness
until the operator can read it
comfortably. This should im-
prove matters,

IT it doesn't, then you might
like to try an amber on brown
monitor. These are usually
easier on the eye, and if you find
they help (whip one of your
operators round to a dealer to
make sure) then tell your sup-
plier to stop messing about and
fix you up with one. This may
involve their making up a
cable, but if they're any use
they'll be able to do this.

You can get black and white
gereens, but these usually come
withdedicatedword processors,
and we imagine they'd be fear-
somely  expensive  bought
separately. They also probably
wouldn't help you much.

Coverage of TRS-80
is not likely

| am about to collect a TRS-80
64K computer and want to know
er it is likely that you will
provide material in your columns for
this computer? Can you also advise
me if Dragon tapes are compatible
with my machine.
P Borthwick,
Gourock, Renfrewshire.

Since Tandy dubs all of its
achines TRS-80 it is diffi-
cult to know exactly which one
you have bought. However, if
it's the Tandy Colour Computer
some Dragon programs will
work, but by no means all of
them.

Apart from your local Tandy
store your best source of soft-
ware will be the US where the
Coco is guite popular. Several
American magazines regularly
carry features and reviews, Try
Compute! especially — a good
newsagent ought to be able to
order it for you.

Aa for PCN contribution, it
will be rather limited, unfortu-
nately. We have never received
a single piece of Coco software
for review, nor have we had any

programs submitted by
readers,
A printer problem

on the Amstrad

am considering buying a
printer for use with my Amstrad
computer. My first thought was o
get Amstrad's own, but my local

Boots branch tells me that it is not
going to stock it because tests have
shown that its reliability is suspect.

I have singled out the Shinwa
CPB0as a reasonable atemative but
1 believe there may be problems with
printing graphics on printers other
than Amstrad's.

1 am also considering the Amstrad
disk drive. How much memory, if any,
is taken up by the disk interface?
CB Nowell,

Beaconsfield, Buchs,

First of all, just because

Boots is not stocking the
Amstrad printer does not mean
it should be ruled out.

The Shinwa is a good printer
but as you suspect, there are
problems with high-resolution
graphic dumps, This is because
of the way the bit-map ia
handled but the problem is not
insuperable. You could write a
routine to solve it.

The disk crives are not avail-
able yet but when they are
released the operating system
will take up 1280bytes of mem-
ory. Amstrad warns that some
cassette-based games will not
run with tha disk drive instal-
led — you'd havetounplug it for
some software,

Calling it quits
on the QL

on"s Quill on the QL has just
swallowed 1,000 carefully
58 words of mine and lost
them, again! | have eight Microdrive
cartridges of carefully honed text
and the machine and program refuse
to recognise 50 per cent of the files,
It seems I'm going to have to look
for a more professional machine.
The shortlist consists of the Osbome
1 at £500 or sending out for a Sanyo
at £1,000 and a Barclaycard.
o Smith,
Islingion.

You could do a lot worse
than the Sanyo, provided
you accept that the software
you get with il is probably all
you'll get for it. We'd suggest
the Sanyobeatsthe Osborne. . .
Youmightalso like to consid-
er Kaypro, which at one point
was offering a reasonable
machine around the £1,200
mark, and do you remember
something called the Pied Pip-
er? It's a CP/M machine with
one high capacity drive at
around £1,000, If anyone out
there’s still distributing it
please let us know.
Finally, how about the Wren,
also £1,0007
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\'ﬂ ICROWAVES

Have you any good answers for Amstrad owners or brainwaves for the Beeh? Share them with

fellow compuder users by sending them to us. Not only will you get £10 for every tip published,
but you could find a bonus of £50 comes your way if you are chosen as the Microwave of the
month. Send them to Microwaves, PCN, Evelyn House, 62 Oxford Street, London WIA 2HG.

luystlck cnntrnl
on the Atari

Here is a short routine to
demonstrate a use of joystick
control over cursor move-
ments on the Atari.

1t could be useful for cutting
out input errors in programs

with menus.

There is room for 20 items
on the screen, but I've included
only four examples. [fthe num-
ber of items 18 increased the
value of v will have to be
changed.

Peter Williams,
Edinburgh.

1@ GRAPHICS @: POKE 718,224 1 POKE 712,224 1
PORE: H2, BiPOKE V2,0

118 POME 559,80 :FOBITION &,8: 7*[REY ONI1 MONE
BTICK To PIOK PROGRAM" :F‘f'l' ITIOM 451: 7" THEN
PRESE TRIGGER To RUN®s7:7

12 POSITION 8,3: 7"@1 LIBT PROGRAM!"

130 POSITION B, %1 702 MAKE SOUND®

140 POSITION 8,5 7'@3 SToP BOUND"

150 POSITION H,4: ?"04 EXIT PROGRAM"

142 FOR I=7 TO 22 : POBITION : 8,1 ¢ IF I<1Z THEN
TEA* 3= 2§ cmmmnm———————— e GOTO 180

170 7 =8l ———— v ' W

188 MEXT 1

198 X=Br¥=231POKE 359,34

200 5=8T7TICHK{@)

218 IF S=7 AND X<39 THEN X=X+1:7 CHRB(31)5: QOTO 20@

22@ IF S=11 AND X>8 THEN X=X-1:7 CHR&(3E)s: GOTO 250

233 IF S=14 AND Y>3 THEN Y=Y-1:7 CHR®(2E)5: GUTO 258

240 IF B=13 AND Y<23 THEN ¥=Y+1:17 CHR%(Z9)1

29@ A=PEERK{(E4) 3 R=R-2 ¢ I1F R<1 QR R>4% THEN Z08

240 IF STRIGIA})=P THEN GOSUR 20P*R+100: GOTO ZA0

270 GOTD 200

280 ¥=B:Y=23:G0T0 110

IB@ 7 [ CLEARI": POKE 82,0 : LIST & FOR W =1 TO 508
P NEXT W ¢ POKE B2,8i ?'[CLLEARI* 1 RETURN

500 SOUND B, 25%, 18,15 3 RETURN

7@@ HOUND B,@,0,8 ¢ RETURN

AR GRAPHICE P:POKE B2,@: END

i’s a rainbow-hued
Amstrad

A multi-coloured character can
be created on the Amstrad
CPC464 using the transparent
mode PRINT CHES(22); CHES{0).

By setting tae computer in
this mode and printing differ-
ent coloured characters on top
of each other, it is possible to
create colourful characters,

B J Moone,
Reading, Berks.

Serve up a triple
function Atmos

Use the following machine
code listing to produce a three-
function Atmos.

The routine enables the
FUNCT and 1 keys to resst the
Atmos from the keyboard,
FUNCT and 2 dumps the cur-
rent text sereen display onto a
printer and FUNCT and 3
oLns a recently wNEwed
program.

It works by intercepting the
keyboard scanning routine
at #23C and #23D. These
addresses normally contain
address #EB78, the keyscan
routine, but by pokeing your
routine's start address there

you'll find you are able to
reroute control.

However, your own routine
must end with a jump to
#EBT78,orthe Atmosdevelopsa
headache.

Initially it PEEKS #209 to see
ifit containg # A5 This addresa
returns a different wvalue if
either of the shift keys or the
function key is pressed, and
#Ab represents the function
key.

If it does, the routine calls
the keyscan routine until a
key is pressed and checks for 1,
2 or 3 branching to the
appropriate routine and then
back to the keyscan routine.
Peter Cooper,

Broseley, Shropshire.

A=£9540
POKE A+N,

DOKE £23C, £9540
CLOAD" *

sC9

,85
80

1 REM THREE FUNCTION ATMOS

FOR N=0 TO 125: READ D%
VAL("£"+D%) :NEXT
DATAAC,09,02,C0,A5,F0,03,4C,78,EB,
20,78,EB,10,FB,C%,31

DATA33,F0,43,4C,?8B,EB,20,82,F8,4C,
78,EB,48,98,48,8A,48,A%, AA,B5,06,A%,BB

+F0O,QB,C9,32,F0,0D

0

DATAO7,AZ, 1A, AD,00,B1,06,20,C1,F5,
£e,to0,25,00,F4,AP,0A,20,C1,F5, 18,AS5,0&
, 69

DATA28,85,06,A5,07,69,00,85,07,CA,

Do, DF, 8,AA, 48,A8, 48,A%,EA, 4C, 78,EB, 48

,98

) AB

100 DATA48,8A,48,A42,04,E8,BD,00,05,00,
Fa,E8,8E,01,05,A9,05,8D,02,05, 48, AA, é8

110 DATA&B,AP,EA,4C,78,EB

5 MODE, t
b BYMBOL AFTER 190 Am i 90 LOCATE 20,1 : PRINT AS puts A
10 SYMBOL 200, 16,56,16,0,0,16,24 h“;t;:t'iip"“t gy o e
20 sympoL z201,0,0,0,40,108,0,0,0 A ngt e 30 LOCATE anﬁl : }’r::'rd t{rimuc;
.. P T arratt wrotere ngthe | "&";as gives the intended re-
30 SYMBOL “‘il:].“:"’ g,0,0,16,156,40,16,0 Amstrad’s print gfurmalgl.ing sult. .
40 FOR x=1 TO 40 (issue 77) and pointed out that if The following is a way of
50 PRINT CHR$(ZZ2):;CHR® (1) an item is to be printed away | using ASCII codes of less than
60 CLS from the edge of the screen a | 32 direct from the keyboard as
2 carriage return is generated if | control characters. Type in
70 PEN 1 the item would otherwise over- | prinT “cTRL character ENTER
80 LOCATE X,10 lap the right-hand edge eg and try the following examples:
90 PRINT CHR${ Y00 ) 10 MODE 1 PRINT*CTRLG thlsglveaabeep
20 A =STRINGS(22, “X") PRINT "CTRL DO — gives mode 0
100 PEN 2 a0 PRINT AS;A} PRINT *CTEL 03 — gives red (if in
110 LOCATE X,10 ThisgivesAfontwoseparate | mode 0)
120 PRINT CHR$(201) lines. This iz in fact an inten- | You can try putting this into a
130 PEN 1 tional feature of the Basic. To | program as follows:
avoid this happening matea,d of | 10 MoODE 0
140 LOCATE X,10 PRINT USE PRINT USING “&") ie | 20 PRINT “CTRL  0lananCTRL
150 PRINT CHR%(202) change lmeng(]hm PRINT UqINﬁ uTuﬁhbbL‘:T'l{.L 03ecee |lat.c ] 0
Sy “&";a%:48; and the printout wi is gives a multicoloured line
160 PRINT CHR%(Z2);CHR® (0O} be continuous. of yellow, cyan and red.
170 NEXT X The same applies to using | N McKernan,
LOCATE £g Whitstable, Kent.
10 PCN DECEMBERS1984




FLYER FOX™ .

A 3-DIMENSIONAL PERSPECTIVE FLIGHT-COMBAT GAME
WITH THE ADDED DIMENSION OF SPEECH

Flyer Fox, a one-player, 3D simulation, is part of Tymac's Game Gems series. Fast arcade action combined
with dazzling, high resolution graphics and software generated speech puts you right in the game with an
impact you never thought possible!

Tymac Talkies —No Extra Hardware!

Sitting in the cockpit of your sleek jeffighter, you escort a commercial jumbojet through the once-safe
international skies. Suddenly your scope lights up and the reason for your presence streaks by. A Mig
fighter has ruthlessly opened fire on the helpless airliner. It breaks off unJ you give chase. Youtrack himon
your scope. You veer left. You fire. You veer right. The ground zooms past. He tries to evade, but you
doggedly follow, knowing that you must not ul?ow him to complete his mission of destruction. Suddenl
you receive a mayday from the airliner - another Mig is attacking. Afterburners, blazing, youstreak bac
to the rescue, in defence of freedom of the skies!

AVAILABLE FROM: BOOTS, WEBSTERS, MICRO DEALER, MICRO DEAL,
AND OTHER LEADING DISTRIBUTORS AND ALL GOOD SOFTWARE DEALERS.

WATCH FOR FORTHCOMING RELEASES

INCLUEING

GANDALF sorctcr-

SPEC RUIM VERSIDMNS AVAILABLE SOOMN

TRADE DISTRIBUTOR ENQUIRIES INVITED!
TYMAC (UK) LTD 43-48 NEW STREET BIRMINGHAM 021643 3899




ACEUPTOTHETIME

Here's aformulato help you integrate areal-life timepiece intoyour program, thanks to BA Willcacks.

=

glo [ 228981

4[1_ ji2 55182

clz 234003
]

ost micros have one or more

interrupt inputs. When an inter-

rupt input goes active, it causes
the processor to suspend the current
program, and branch to a designated
interrupt service routine. The interrupt
mechanism is particularly suited to
periodic tasks, or tasks requiring rapid
response from the program. The main
program does not know it has been
interrupted.

Some computers use the interrupt
technique to drive a printer. When the
printer is ready for a new character, it
interrupts the processor, causing an
‘output character to printer’ routine to
be executed.

Upon interruption, the processor per-
forms the following sequence of opera-
tions:

1 The current instruction is completed
{remember that the interrupt input is
run separately from the program),

2 Further interrupts are disabled.

3 The return address (ie the program
counter contents) is stacked (as for
CALL).

4 The interrupt service routine is then
branched to (ie the program counter is
loaded with its start address).

A RET instruction at the end of the
interrupt service routine causes the
original program to be resumed. rRETI
and RETN may also be used, but they
have additional functions outside the
scope of this article. You must ensure
thatinterrupts are re-enabled at the end
of the interrupt service routine, by

means of the handy EI instruction.
The machine code program given here
implements a real time clock, which

displaysthe time in the messages area of

the screen. Being interrupt driver, it is
transparent tothe user, and has noeffect
on the normal operation of the computer
{other than a negligible reduction in
program execution speed). When Basic
requires the clock's screen territory, this
is sensed and the time display is
temporarily inhibited.

Program

1@ INPUT "Start address?"ja

28 PRINT "Enter code one byte at
a time®

A FRINT "in upper case®

4 PRINT "ADDRESS = "i§

78 INPUT as

8@ IF as="xXx*" THEM STOF

98 IF LEN as<>2 THEN PRINT ‘err
gr - retype'": GO TO 7@

1@@ LET b=CODE a®{l}-48

118 IF b>%9 THEN LET b=sb-7

128 LET d=b¥lé&

138 LET c=CODE a®{2)-48

148 IF c»%P THEN LET c=c-7

198 LET d=d+c

148 PRINT a%

178 POKE a,d

102 00 TO a2

The clock could simply be used as a
convenient enhancement of the Spec-
trum's facilities — however, it has the
shortcoming that LOAD, SAVE, VERIFY,
sEEr and any routine that disables
interrupts will cause it to lose time. For
this reason, it will be most useful in

[l

conjunction with other programs, where
it will allow easy implementation of
timing functions.

The Spectrum’s Z80 has two interrupt
inputs: NMI— non-maskable interrupt;
and INT — maskable interrupt.

Interrupt maskingis controlled by the
use of the instructions DI (Disable
Interrupt) and El (Enable Interrupt). As
the names imply, maskable interrupts
are only obeyed if enabled, whereas
non-maskable interrupts are obeyed
regardless of the enabled/disabled
status.

For wvarious reasons, non-maskable
interrupts are of no use to the Spectrum
programmer, so I will deal with the
maskable variely.

Interrupt modes

Interrupts would be very simple ifit was
only necessary to provide for one inter-
rupt service routine. In practice, there
may be many items of hardware which
need to interrupt the processor, each
requiring its own unique service
routine. The process of selecting the
required routine is known as interrupt
vectoring. The Z80 provides three inter-
rupt modes, which implement different
vectoring schemes and are selected by
using IM 0, IM 1, and IM 2,
Mode 0: After interruption, the processor
expects the hardware to place an in-
struction on the data bus. Typically, this
would be an RST instruction which
requires only one byte. The instruction
is then executed by the processor,

12
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ing to one specific address ( #003s), and is
aneatandsimple solution whenonlyone
interrupt service routine is required.
Mode 2:Thisis the most complex, but also
the most versatile mode. The ZB0
contains a special | register, which must
firstbe loaded withtheappropriatedata,
Upon interrupt, the following occurs:

1 The processor requires the interrupt-
ing hardware to place one byte of
vectoring data on the data bus,

2 A 16-bit address is formed, the most
significant byte being the contentsof the
I register, and the least significant byte
being the data on the data bus.

3 Thedata at the address is formed, and
thatimmediately followingitisread and
taken to be the start address of the
required interrupt service routine,
whichis branched to, {Thisdata is stored
in the conventioral least-significant-
byte-first format.)

Spectrum Real-Time Clock

#ADD CODE LABEL MNEMONIC
FEAC FFTH

FE4D SECS

FE4E MINS

FE4F HOUR

FES0 DAYS

FES] WEEK

FESZ 3] DATA  DEFE #31
FEG3 3B OEFE #38
FES4 3B DEFB #3B
FERS: 7 DEFB #17
FEG6 06 DEFB #06
FEE7 00 DEFB #00
RERE: ES STRT  PUSH HL
FE59 DB PUSH DE
FEBR (B PUSH BC
FESB F5 PUSH AF
FESC FF RST #38
FESD . F3. 01

FESE CD 6D FE CALL INCR
FE61 CD DO FE CALL TEST
FEG4 CC 84 FE CALL Z,PRIN
FE6? F1 POP AF
FEGE C1 POP BC
FEES D1 POP DE
FEGA El POP HL
FEGB FB El

FEGC C9 RET

FEBD 21 4C FE INCR LD HL,FFTH
FETO ! 11 52 FE L0 DE,DATA
FE73 06 05 LD B,#05
FE75 34 INC (HL)
FE76 1A INCRA LD A, {DE)
FE?7 BE CP (HL)
FE78& 30 05 JRMC, INCRB
FE7A 36 DO LD (HL),#00
FE?C 23 INC HL
FE7D 34 INC (HL)
FEIE ‘28 DEC HL
FEJF 13 INCRE INC DE
FEBO 23 INC HL
FEB1 10 F3 DJINZ INCRA
FEB3 (9 RET

FEB4 11 FB 50 PRIN LD DE,#50F8
FEB7 21 &F FE LD HL yHOUR
FEBA 7E LD A,(HL)
FEBB CD A3 FE CALL DECP
FEBE 3h LD A, H3A
FE90 CD B6 FE CALL CHRA
FE93 2 DEC HL
FEO4 7 LD A, (HL)
FE9S (D A3 FE CALL DECP
FE98 3E 20 L0 A,#20
FE9A CD B6 FE CALL CHRA

Meode 1: This mode implements branch-

Think of the I register as containing
the most significant byte of the address
of the vectoring table. The data provided
by the interrupting hardware isthen the
pointer to a particular entry within that
table.

Sinceeachentryisatwo-byte one, this
gives a maximum of 128 selectable
routines),

The Spectrum hardware activates the
INT (Maskable Interrupt) line every
1/50th of a second. The Basic operating
system uses Mode 1, so the interrupt
service routine starts at #ooaa (in the
ROM). This routine performs two fune-
tions the scanning of the keyhoard, and
the incrementation of the system vari-
able Frames (see Spectrum manual,
chapter 18).

Clearly, the only way to achieve your
own interrupt-driven routines is to

COMMENTS

SYSTEM VARIABLE 1/50 ths
SYSTEM VARIABLE SECS

SYSTEM VARIABLE MINS

SYSTEM VARIABLE HOURS
SYSTEM VARIABLE DAYS O to 6
SYSTEM VARIABLE WEEKS COUNTER
DEC 49=LAST 1/50th IN SEC
DEC 59=LAST SEC IN MIN

DEC 58=LAST MIN IN HOUR

DEC 23=LAST HOUR IN DAY

DEC 06=LAST DAY IN WEEK

SAVE REGISTERS

CALL ROM ROUTINES AS USUAL
ROM ROUTINE ENABLES INT'S

PRINT ONLY IF SPACE OM SCREEN
RESTORE REGISTERS

RETURN TO MAIN PROG.(BASIC)
HL POINTS TO 5Y5, VARS,

DE POINTS TO S5¥S., CONSTS.
B=LOOP COUNTER

INCREMENT 1/50ths

IF YAR. IS NOT GREATER THAN
CORRESPONDING CONST. THEN
JUMP AHEAD.

ELSE ZERO CONSTANT

& INCREMENT THE NEXT ONE

INCREMENT POINTERS
REPEAT LOOP

FIRST SCREEN POSITION

A CONTAINS HOUR
PRINT HOUR

ASCI] CODE FOR ":"
PRINT COLON

POINT TO MINS

A CONTAINS MINS
PRINT MINS

ASCIT CODE FOR SPACE
PRINT SPACE

change the interrupt mode. Mode 0 isnot
suitable, because external hardware
would be required. It might appear that
Mode 2 has the same limitation, since it
also requires vectoring data, but this is
not the case.

Assume that the contents of the data
bus are random at the time of interrupt
(since we have not connected any
hardware to specify a value). The
processor may therefore read the
address of the interrupt routine from
any one of 256 locations within the
vectoring table.

We could use Mode 2 by choosing a
start address for the interrupt service
routine in which the two bytes are the
same (eg #a0a0k or filling the whole
table with this value,

This approach would obviously waste
a good deal of memory space. In practice,
things are easier because, if left to its
own devices, the data bus will assume
the value #¥r (te all the bits will be logic
1). We therefore know which entry in the
vectoring table will be read.

Let us assume that you have a

machine code routine, which will be
referred to as FRED which you want to
run every 1/60th of a second, without
affecting the normal operation of the
computer. You mighi think that all we
need do is locate FRED somewhere in
memory, and arrange Mode 2 vectoring
to execute FRED upon interrupt. There
are, however, three other requirements:
® When the vectoring has been altered,
the keyboard scanning routine in the
ROM at #ouss will nolonger be executed
—weneed totack ong caL #oossor RST
#a8 before or after FRED to maintain
normal Basic operatisn.
@ Remember that upon interrupt, the
processor automatically stacks the re-
turn address, but nothing else. It is
likely that FRED will medify the
contents of the registers, so these must
be pusned beforehand, and rorpped
afterwards. If FRED uses the alternate
register set, these should also be saved.
® [nterrupts must be re-enabled before
returning.

We now have a program hlock consist-
ing of register rusHes, an RsT #as,
FRED, register pops,an El, and rer. We
must decide where to place this in
memory — for example, at a start
address of #om7. Next, we must decide
where tolocate the vector table. Remem-
ber that the least significant byte of the
table address will be #rr. The two byte
longtable will inevitably straddleapage
boundary. In view of our present choice
of FRED's location, it would be tidy in
this example to load the | register with
#BF, 80 that the table resides in
addresses #BFFF and #cooo. The table
holds the start address in least-signifi-
cant-byte-first form, so to vector the
interrupt to #co17, we would load
{(#BFFF) with #17, and (#cooo) with #co.

There are two things left to be done;
the 1 register must be loaded with the
value we have decided on, and the

PCN DECEMBERB 1884
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for your 64

Computers, like people, are fallible. They need the right
combination of code and care to perform effectively in the
business or the home. And that requires first hand knowledge
from you to create a healthy operating environment for your
Commodore 64.

Knowledge about machine language, about the lesser known
qualities of the 64, about the disc drives, graphics, and about the
tricks and tips to keep your 64 on line. That’s why First Publishing

has now launched in the UK a series of high quality books and
software packages to provide a complete health care kit for your
64, Commodore 64 users throughout Europe have already found it
a tonic. We think you will, too.

First Publishing, please fill in the coupon and send to: Amanda York, First Publishing,

Umit 208, Horseshoe Road, Horseshoe Park, Panghourne, Berkshire. I

| Mame I
Address I :
{

l_?r ring Amanda York at (07357) 5244 or Calco Software at 01546 7256
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(; \UTPUT: SPECTRUM

interrupt mode must be changed. This is
best done by means of a short “initialis-
ing” routine (Figure 2),

When you are sure that your program-
ming is correct, run this routine and
FRED should be interrupt-driven there-

Initialising routine. Run this once and the

PUSH DE
imterrupt routine will be serviced on interrupt. PUSH BC
Dl PUSH AF
LD A, #BF RST #38
LD LA DI
1M 2 FRED
:;:_;1\ Return to normal program
POP AF
Vector table POP BC
#BFFF DEFR #17 FOP DE
#C000 DEFE #00 POP HIL
Interrupt routine start EI
#oo7 PUSH HL RET

after, Note that providing you have
crLEARed properly, the Basic command
NEW will not remove your machine code,
but it will reinstate Mode 1 interrupts,
Youwill then need torun the initialising
routine again to cause FRED to be
interrupt-driven again.

Real-Time clock continued

STRT [#FE58) Saves registers, Performs
RST #38toexecute keyboard scanning |
routine in the ROM. Calls incr. Calls
TEST. Calls prun if the screen territory
is clear. Restores the values of the
registers. Re-enables interrupts. Re-
turns to the main program (normally
Basgic),

INCR (#FE6BD) Increments the system
variables. The method used may
appear to be unnecessarily compli-
cated, but it has the advantage of
removing any illegal values that may
have been poked in when the clock was
set,

PRIN (#FEB4) Uses the subroutines
pECP and CHRA to print out the time, In
each case, the accumulator carries the
decimal value/ASCII code.

DECP (#FEA3) Usesthesubroutine cura
to print out the number in the accumu-
lator in two-digit decimal format with
leading zero, if appropriate,

CHRA {#FEBG) Prints the ASCII charac-

#ADD  CODE LABEL MNEMONLIC COMMENTS ter in the accumulator at the screen |
pen o gy BT 48 i position pointed to by the DE register
an; DEC HL ] i . Sade TV s . *
FESE JE LD A, (HL) A CONTAINS SECS E;:Trdﬁﬁtﬁ DE ready for the next print

FESF CD A3 FE CALL DECP PR:NT SECS ;
FEAZ 9 RET TEST (#FEDO) Tests the two character
FEA3 06 2F DECP LD B,#2F B="TENS" IN ASCII.SET START cells immediately to the left of the
FEAS 04 DECPA INC B INC TENS hours. If no pixels are set, the zero flag
FEAG D6 DA SUB #DA SUR 10dec FROM NO. LOOP IF is set on return
FEA2 30 FB JR NC,DECPA GREATER THAM ZERO ; '
FEAA C6 3A ADD A, #3A COMVERT UNITS TO ASCII
FEAC F5 PUSH AF SAYE UNITS 2
FEAD 78 LD A,B PUT TENS IN A Entering the program
FEAE CD BE FE CALL CHRA PRINT TENS :
FEB1 F1 POP AF RESTORE UMITS IN A If you have an assembler, you probably
FEBZ CD B6 FE CALL CHRA PRINT UNITS will prefer to enter the program using
FEBS C9 _ RET St the mnemonies.
Fggg L[;g SE CHRA tgssﬂigc }St CHAR ‘IN ROM IS ASCII #20 If you decide to locate it in a different
FEBA 87 ADD ALA ] : areaofthememory, remember to change
FEER 87 ADD A.A ] FF;DITS E[I'NT‘U CHAR IN ROM BY the I register value, and the vector table
FEBC CB 10 RL B ] P'I'”J AEE!'\!ELIUIE?;JE‘I['[-MD} BY 8 accordingly. Note that some assemblers
FEBE 87 ADD A,A ] g ot have interupt-driven routines them-
;Egﬁ gE 0 T'I;{CHB } selves. Any attempt torun the real-time
FEC?  dF D C.A j clock from such an assembler is likely to
FEC3 0OA CHRAA LD A,(BC) TAKE CHAR. BYTE FROM ROM result in a crash. So play safe and save
FEC4 12 LD (DE),A PUT IT ON SCREEN the source code on tape before you try it.
FEC5 14 INC D POINT TO NEXT SCREEN BYTE If you do not have access to an
e - il .
LEE? ?g I‘P,'Cﬂtr POINT TO NEXT ROM BYTE assembler, then you can use the program
FEC8 E6 07 AND #07 TEST FOR LAST OF 8 BYTES on page 12 to POKE it in.
FECA 20 F7 JR NZ,CHRAA IF NOT LAST LOOP BACK The apparently weird addresses used
FECC 16 50 LD D,#50 ] SET DE FOR NEXT POSN were chosen because they were easy to
FECE 1C INC E ! | remember in decimal. and thus easily
FECF €9 RET : ; used from Basic
FEDO 21 F6 50 TEST LD HL,#50F6 Ist SCREEN BYTE TO TEST - 4
FED3 97 SUB A ZERD ACCUMULATOR
FED4 BE TESTA OR (HL) :
FEDS 28 INC H F. 1
FED6 CB 5C BIT 3,H | : A AR CELL igure
FEDS 78 FA JR Z,TESTA ] TEST ALL LOCATIONS IN CHAR CE
FEDA 26 50 LD H,#50 d SET UP FOR 2nd CHAR CELL rrrH Fiftieths of a 65100 dec.
FEDC 2C INC L - !B second
FEDD LB 4f BIT 0, 3 e
FEDF 20 F,:; JR NZ,TESTA IF Ist PASS, JUMP BACK SECS Seconds 65101 dec.
FEET 2D DEC A d SET 7 FLAG IF A IS ZERD mins  Minutes 65102 dec.
FEEZ 3C NG & 30 3 F Hour Hours 65103 dec.
FEEZ (9 . paYs Day of the week 0 65104 dec.
FEFF 58 DEFB #58 ] VEcTORING TABLE fo
FFOD FE DEFB #FE ] ¥ wEEK Weeks counter0 65105 dec.
FF14 F3 INIT DI INITIALISATION ROUTINE START to 255
FF15. 3E FE LD A,#FE INIT  Start of 65300 dec.
FF17 ED 47 LD I,A SET UP I REGISTER initialisin
FF19 ED 5E M2 SET INTERRUPT MODE AN
FFIB FB El routine
FFIC €3 RET
PCN DECEMBERS&1984 15



ould-be chess players could do
chrse than learn with a British

Grandmaster at their elbow. The
tutorial program for the Commodore 64,
Chess Master,comes with a commentary
from Tony Miles, and even if the style is
reminiscentoflatenight Open Universi-
ty programmes, having a Grandmaster
of his calibre on call is a major plus.

There are thres tapes — one for the
program and twe for Tony Miles. Be-
cause the commentary tapes provide all
the instructions you need, the manual
confines itself to loading instructions
and a brief index to the tapes.

Having crossed that particular bridge
youstart your education. The programis
designed as a series of ‘boards’, each
congisting of a sequence of pre-arranged
animated moves, There are quizzes at
intervals as you go along, ranging from
simple ("what square is the Queen on at
the start of the game?’) to more complex
problems like 'find a good move for
White in this position’.

The difficulty with many chess tutors
is that a beginner needs to learn quite a
lot before attempting a decent game. If
vou try to explain all this at once you

KNIGHT SHIFT

Chess addicts look no further. The Chess Master can turn the novice into an expert,

says Tony Harrington, while David Levy proves even computers lose sometimes.

gimply fog up the novice’s mind, but
witkout the information they wind up
groping around in the fog.

Chess Master gets round the problem
by anticipating blunders, allowing them
to happen and then letting you work out
why a particular move, or sequence of
moves, was wrong. The Tony Miles style
is t¢ take you firmly by the neck, walk
you up one blind alley after another,
then bang your head smartly on the
brick wall at the end. It may hurt
sometimes, but it certainly teaches you
to recognise a dead end.

Agood example of thiscomesin ‘how to
play the openings’, which appears in
boards 67-69, and deals with White
bringing the Queen out to h5 on the
second move, On the first board Miles
considers a sequence that would give his
fellow Grandmasters severe heartburn:
1 e2-ed eT—e5
2 Qd1-h57 g7-g6M?

This particular blunder is caleulated
to alert you to a particularly obvious
mug-trap. Remembering that pawns
capture diagonally the novice rushes to
attack the white Queen. 'Find a good
move for White', says Miles, prodding
you in the direction of @hbxeb, forking
King and Rook with check. So far, so

good — the pupil should at this point
learn not to make a similar blunder as
black.

With board 68 the sequence alters
slightly. Instead of ettacking the Queen
immediately, Black defends the e-pawn
with
2 Nb8—c6.

White plays the Bishop toc4, Then, he
e-pawn protected, blind to the threat of
mate, Black rushes once more to attack
the Queen and the commentary says
‘having lost faith in attacking the Queen
with his g-pawn, Black moves his
Knight from g8 to 6, where it attacks
the Queen'.

The point here is that Miles knows full
well that in the second position on board
68 there is no problem in Black playing
3 g7-g6,
since White thencannottake the e-pawn
with the Gueen.

This program is long, just as a chess
tutor should be. There are two sides to
the computer tape (covering boards 1 to
66 and 67 to 121 respectively) and the
commentary tapes are extensive. It
should keep beginners occupied for
hours and ifthey don't emerge with some
feel for the game, it won't be Miles' or
Serin Software's fault.

Sicilian Defence
Annotated by David Levy

White: Cray Blitz

Black: Fidelity “X"

A prominent chess player once re-

marked that although there has been

over a century of research into chess

openings, Masters and Grandmasters

can still wade iato hot water in their

first dozen moves. One mightexpect that

a computer program endowed with a

large openings 'hook’ could avoid falling

into the quagmire so early in a game.
The following game is an excellent

illustration of this. It was played in the

1984 North American Computer Cham-

pionship in San Francisco. The Fidelity

program was operating in the wooden

auto response board which is marketed

as Prestige. Cray Blitz is the current

World Computer Champion.

1 e2—ed cT—5

2 d2—d4

More usual is 2 Ngl1—£3, though the text

move can transpose.

2...coxdd

3 Ngl-f3

Inviting a transposition to regular

variations, by 3...d7-d6,3 . .. eT—e6,

3 ... Nb8&-c6, or various other moves,

3... eT—e57

Invitation refused. Fidelity X tries to

hold on to the pawn, failing to under-

stand that it will fall badly behind in
development and simultaneously
weaken itself along the a2—g8 diagonal.
4 c2—c317

Also possible is 4 Bfl-c4, putting
immediate pressure on 7, but not 4

X[R|®] |x[R&[x]
P 9P 45

e

L I ge
S i Y
White to move, move 6.

Nfixeb?? Qd8-ab+, winning a piece,
4. .Qd8-a57!

Black is only thinking of material. The
Queen move compounds its earlier error
by getting further behind inthe develop-
ment of its Knights and Bishops. Black
should have played either 4 . . . d4xc3,

followed by 5... Nb8-c6, or 4...
Nbi—c6 5 e3xd4 ebxdd 6 Nf3xdd
Bft—ch.

5 Qd1-b3 7167

A hnorrible move, which turns a bad
position into a hopeless one,

Black night have tried 5 . . . Ng8—f8,
followed by 6 . . . d7-d5, attempting to
create some play for its minor pieces.

6 Bfl—c4 Ng8—-h6
7 Beclx1ho g7xh6
8 Bed—g8

Threatening 9 Qb3-f7+ KeS8-d8 10
Qf7 x 16+, picking up the corner Rook.
8 1 HKeB—d8
9 Qh3-7

There are too many threats: QfT <8+,
Qf7xf6+,and if9 . . . Bff-e7, 10 Qf7-g7.
9 ! Rh8xg8

10 0f7xg8 Hd8—e8
The rest 15 a rout.

11 QeBxh7 Qa5-b5
12 h2-b3 0b5—c6
13 -0 ddxc3
14 Nblxc3 b7-h6

If14 . . . Qe6xc3 15 Rieither)—<1 and 16
Rel xc8+

15 Nc3—d5 Qc6—d6
16 Ni3—h4 BcB-ab
17 Nkd—f5 Qa6-a3
18 Qh7-g6+ He8—d8
19 Qebxf6+ Hd8—c8
20 Rfl-c1+ Ba6—c4
All Black can do is give up material.

21 Relxcd+ Qa3—c5
22 Oféxf8+ KcB-bT
23 Redxc5 b6xc5
24 OffxcS Nb8—c6
25 Nf5—d6+ Kh7-b8
26 Qc5-b5 mate

16
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Spectrum Speech Synthesizer!

The dKk’tronics synthesizer, like all their other peripherals is both Spectrum & Spectrum plus
compatible, it 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.

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 than 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
Spectrum 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 there relative position to
each other before deciding on the appropriate sound.

I am delighted that we have now perfected what 1 consider to be the best Spectrum Speech Synthesizer
on the market, one which has achieved my aim, within the limitations of the allophones, of producing realistic
speech.

At only £24.95 the dk’tronics speech synthesizer
represents remarkable value for money. Naturally it is
compatible with their other peripherals which can be used
via the rear through connector.

Available from department stores and good computer
shops everywhere or direct from

dk’tronics, Saffron Walden, Essex CB11 3AQ. 12PCN
Tel. (0799) 26350 add £1.25 post and packing.

PCN DECEMBERS1884



UTPUT: COMMODORE 64

NGLES ONYOUR

Play a three-part musical composition or jazz up your megagame via

interrupts. Nick Higham’s program shows you how it's done.

any games for the Commodore 64

take advantage of its excellent

gsound chip (SID) by featuring a
musical soundtrack, often full two- or
three-part arrangements. Home users
who want to add musical accompani-
ment to their own programs encounter
difficulties, since conecurrent music and
sereen activity canonly be obtained with
machine code.

With this listing you can key in a
machinecode program for playing three-
part music on the 64 which allows the
computer to carry on with other tasks
while the music is playing. This is
achieved by playing the music via the
interrupts.

The program can easily be incorpo-
rated into your cwn software, to add
music to a game written in Basic, or
perhaps to play three-part musical
compositions. In the latter case, in-
teresting effects can be obtained by
changing the SID chip registers from
Basic while the music is playing — in
fact, experimenting in this fashion is
probably the easiest way to learn about
the SID chip if you don’t have one of the
excellent commercial music programs
available for the 64.

128 RECH DASIC LOADER FOR INTERRUFT DRIVEN

I—FaRT

The interrupts

In order to understand how the musical-
interrupt technique works, it 18 neces-
sary to know some basic facts about the
Commodore 64's interrupts. Fifty limes
a second the 64’s 6510 processor sus-
pends its current activity and executes
code at the location specified by the
interrupt vector, which isstored in RAM
at locations $0314 and $0315 (783 and
T89).

Normally the interrupt vector points
to acdress $EA31, the beginning of a
routine in the KERNAL ROM that
performs the 64's housekeeping cpera-
tions, such as the real-time clock and
scanning the keyboard.

However, you can alter the interrupt
vector to make it point to one of your own
machine code routines, in this case to
send instructions to the SID chip. As
long as we jump to SEA31 at the end of
our routine, the 64 will carrty on

prut..cubmg oblivious to the extra work
that it is performing.

The assembler program in Listing 1
containg the necessary machine code
routines for plaving three-part music.

The sbject code occupies about 280 bytes

MUSIC O THE CBHH &9

and is stored in the spare 4K of RAM at
$C000.

There are four parts to the program: a
routine to install a new interrupt vector

that points to the music routine
(WEDGEON at lin= 815) and one to
restore the old interrupt vector, for use
when the music is no longer required
(WEDGEOFF at line 890); a routine to
turn the music on (MUSICON at line
2010); and the main section of code
(WEDGE at line 1000} which plays the
music,

How it works

The WEDGE routine first examines
lecation $CO00 (49152). A zero here
indicates that musicis off, in which case
control is returned immediately to the
standard interrupt routine. Thus music
can be turned on andoff by poking 49152
with 1 and 0 respectively.

Similarly $C001-$C003  (49152-
49155) indicate which of the SID chip's
three voices is to be played. You can use
any combination of the three voices,

11@ REM BY NICE HIGHAM 488595 REM POEE IN THE MUBIC DATA

!?ﬂ : AR2108 FORI=5120@0 TO S1778:READN: POKET (K NEXT

SO0 T=R: FORI=4F15Z TO0 49431 :READI: T=T+I1FDKET , Tt MNEXT aB17d 1

510 lk T 320881 THEN PRINT"CHECKSUM ERROR: CHECK DATA STATEMENTS":END 4Q1380 REM PARMMETERS OND DATA INSTALLED NOW FLAY THE MUSIC
204 @148 5YS 49174 REM WEDGEON

lHﬂH REM DATA FOR MACHINE CODE 4@158 GYE 49384: REM MUSICON

1805 A@14@ ¢

101@ DATA @,1,1,1,10,0,140,0,140,08,160,32,32,32,@,0 AR170 ENL: REM CARRY ON PROGRAMM NG

1920 DATA @,8,7,14,D,0,49,234,173,20,3,201,79,208,8,173 Amlae :

1038 DATA 21,3,201,192,208,1,94,120,173,20,3,141,22,192,173,21 SO0 REM DATA FOR PASEION CHORAL

1840 DATA 3,1 23,152 Iﬁq.??.l4l.23.3,1b¥,15:,1ﬂ1|:1,:,Hﬂ1ﬂﬁ sepes

1058 DATA 120,173.22,192,141, 20,3,173,25,192,141 ,31,3,88, 94,173 S0BL0 DATA Z,238,2

1840 DATA @, JW“ an,‘,inﬂ 225 lwz 206,21,192,2490, ,IBE1-..l?2,t?3 SBRZE DATA 138,19,2 3%,1,220
1a7a DATA ﬂ,l?” 141,21,192,14%,2,141 ,20,192,174,2¢, 192, 189,1 ,192 SPRIE DATA 32,1, 21,2,.78,27
i@E@ DATA 249, ,rr? I4 192,208,%52,18%9,11,192,41 4, 1H8,17,192,153 S@Ea4A0 DATA :,:u.:h V230212
1098 DATA d,?l“ 138,10,170,32, 223,192, 240,41 ,172,20,192, 153,14, 192 SR DATA u-u ;m yp”

1108 DATA 1n3,:7,:??.1&H.1?.223,192,135,5,2|:13:,221Tt?:,1 el 212 SUASE DATA u_;u_;w 2,208, 34,1, 220,32, 1,

1118 DATA 174,20,192,18%,11,1%2,%9,1 153, 4,212,204 20, 192,14, 1B4 SOBTE DATA h.;a

1120 DATA 108,222,192, 189,585,192, 147,247,189 ,56,192,149,248,1461 ,2587 ,208 S0@B0 Dala 700,

1138 DATA 201,181 ,247,208,2,214,248,214,247,14%,255,172,20,192,153,14 So09@a DATA 1q_1

1140 DATA 192,189,17,192,140,1469,0,153,8,212,153,1,212,240, 204 , 244 S0182 DATA 4,70,2%,2,22 3

1150 DATA 247 ,208,2,244,208,161,247 ,94,14%,0,141 ,@,192,162,2,138 50118 DATA 138,1%9,2,70,74 T,,]Bﬂ,l].-.]mﬂ

1140 DATA 18,168 ,56,185,5,192,233,1,153,247,0,1085,4,192, 233,08 50120 DATA |M4.|;.|.mq,1?,1,|f?,m L l37,19,1,1@4,17,2, 104
1178 DATA 153,248,0,202,16,233,149,1,141,14,192,141,15,192,141,16 5@13@ DATA 17, r,1|n,Lb_w,|nq,17,?,117,l?,l,Lnd,lf.l.LSH,Jw
L1E@ DATA 192,141,21,192,141,0,192,%4 50142 DATA 2,238,21,2,238,21,1,238,21,1,137,19,4&,104,17 .2
115@ « S@158 DATA 194 17,2,184 17 ,2,104 ,17,1,104,17,1,137,19,1,137
1195 » S@148 DATA 19,1,1@4,17,2,104,17,2,110,14,7,104,17,2,137,1%
AOQBA REM —- DEMONSTRATION — SRR DATA 1,1B4,17,1,137,19,2, ,_,‘1 1 2141,230.21,
4R0A5 REM I=-FART ARRANGEMENT OF PASSION CHORAL S@1Ed DATA 137,19,4,104,17,1,760 ,an "‘ + 1,238
4@a1a IUI—l?!”“ 531wu DATA 21,1,137,19,2,104,17 “7n,7:
Apa1? DATA 1,137,1%,2,238,21,2 il |
4n@ai4a RFH ALL THREE VYOICES ON DATA 238,21 2,137,199 ,4,11; .Iu.h,l1?
APR1S FORI=LOC+1TOLOC+3:POKEL, 1 s NEXT DATA 19,2,238,21,2,137,1% g 1.;.1 i Lo ToR e i R
4014 = DATA 2,104,17,1,108,17,1,118,14,2, 1084, 1(,‘,154,1;._
49217 REM START OF CHANKEL POINTERS DATA 118, 14,4, 188 17, 4,2, 10,13 158,11 .2,18,13,

4020 FORI=LOC+S TO LOC+1@:READX: POKEL , X NEXT DATH 18,1 ,10,15,2,18,135,2,143,14,2, :w 135
A0RIA DATA @,204,147,200,118,201 SOZa0 DATA E ,J.Jﬂ!.[u.L.La;.la.' 163,
4DAZS 1 SA27TA DATA ',|HH.|1.L.1u 1,.1.15,.14
ABAET REM ALL VOICES TRIANGLE WAVEFORM SAZEA DATA 163, 14,2,18,13,2,10, 1,.h.;mm
40040 FOR I=LOC+11 TO LOC+13:POKE], 1&sNEXT DATA |s,r.va!.|n.h,|ﬁ3,1n,;,1a$.|4.;.:uu.1:,b.1b;.1q
APBIS 1 DATA 2,238,21,1,137,19,1,104,17,2,118,14,1,14%,14,1
A0@4E REM TEMPO pATA 1@,13,1,158,13,1,18,13,2,143,1 1;1@,13,1,1%8
4QBSB POKE LOC+4,18 DATA 11,2,1@,13, 2,184, 17,2, 104,17, 1,104, 17,1,118,1a
AABaES @ DATA ?,Jal.Lq,?,lﬁ:,|4,h,1a:,14,?.:m3,14,2_|a_:t_|
4B06B REM ADER=O/12/0/8, VOLUME=R DATA 10, 13, 1,79, 12,1, 10,13, 4,143, 14,1, 118,14, ,:m
4@B7@ SID=54272:FORI=ATOLASTEPT:POKE S104+5+1, 111 POKESID E+] (BaNEXT DATA 1;,1,?¢J.Jn,l~lﬁ |d,1,xv 122,18, :1,_,Lp
4BOBR FOKE SID+24.8 DATA 2,1858,11,2,10,13,2,1483, 14,1, 197,9.1,1@8,13 b

@ DATA 18,13,0
18 PCN DECEMBERSJ1984



18
15
e

1aa

11

1&@
178
17z
1aa

170

The accompanying programs can be amended to allow the use of a musical keyboard.

B3I3IC
@330
B30
a3
5

COARE
COnE

2]
=

INTERRUPT DRIMEN >-PART MUSIC FOR THE CHM 44

MIERD ASBIMBLER (SUFERSOFT) BOURCE CODE

i
'
!OBY NICE HIGHAM
]
i
i
*=$CEB
TO UBE:=
CALL <WEDIEON: TO ACTIVATE THE

FPOKE FLAG,@ TO HALT MUEIC
FDKE FLAG,1 TO CONTINUE MUSIC

CALL <WEDSEOFF> TD REMOVE THE WEDGE FROM THE INTERRUPT

! THE FOLLOWING FPARAMETERS ARE TO BE SET BY THE USER

FLAG BYT @ !
FLAGL BYT 1

FLME2 BYT 1

FLAGS BYT 1

a

TEMFO BYT 18 |
1

! POINTERS TD START OF MOTES FOR EACH CHAKNMNEL
i

L 1 BYT s0@a
HIGH1 BYT &40 1
L oWz BYT ®0@
HIGH2 BEYT ®AQ
L BYT 0B

HIGHE BYT &A@

! MUSIC DATA MUST BE BTDRED IN MEMORY AT ADDRESSES

tOALDWLY  LOW2) (LOWS) .

{ EABIEST TO USE MUSIC MASTER (SUPERSOFT)
! DR MUSICALC TO BENERATE THE DATA.

3

CREGVAL 1 BYT 12 f
CREGVALZ BYT 32

CREGVAL.D BYT 32

]

i

1

! LNTERRUFT WEDGE
| CALL <HUSICON> TO BETART (OR RESTART)
L]

i

(]

MUSIC OFF=@, ON=1
! DEFALILT:ALL WOICES Om

B =TEMPO< =258

! DEFAULTIPLAY

PCN

400
412
a7
440
458
530
540

578

&H18
L20

&35
&4
LEQ

a7

&
7ea
BaG

gia
212
B14
815
Bl
Hid
BLY

B21
az2
B2
824
n25
a8z8

815
Haa
B45
=)

845
a7@
B7S

ceia
cati
e 1 51
caLa
cara

Cais

Calh
cals
Co1h
cale
cele
cole
81k
(= F RS
CB14
cR1e
colh
Ol
Clla
Cinid
cie
coia
cain
cu1e
caig
coib

ELAFSE 1 BYT
ELAFPSEZ BYT
ELAPEED BYT
'

OFFSET BYT
[}

vDICE BYT
COLNTBOWN BYT
L]

510 -

CTRLREG1 =
'

88 6 S8

20

TEEL ! FOR VOICE REGIETERSE

5a2732
SID+4

! BAFE ZERD-PAGE LOCATIONS
]

LOWPTR1
HIGHP TR
LOWFTR2
HIGHFTR
LOWF TR
HIBHFTRS
L}

OLBIRG WOF
TREVECTOR =

ELERILB

WEDGEDM LDy

LA L
crF
ENE
L
(M
ENE
LEaR=1

NEEDSDOING BE1
LA
STa
LDA
BTA
LD
BTa
LD
5Ta
CLl
RTS

DECEMBERS 1884

TASEUMING RS-232 NOT IN USE)
247
48
2479
250
2651
262

FEATL
14

IRRVECTOR ' IB WEDBE SET ALREADY?

W WE DEE
NEEDSDONT NG
TREGVECTOR+1
# PWEDGE
NEEDSD I NG

IRAVECTOR ' BAVE OLD VECTOR
OLDIRG

IRRVEL TOR+ 1

OLDIRE+ 1

HWEDGE ! BET UP NEW VECTOR
TREVEC TOR

#WEDGE

IRGVEL TOR 1
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9 UTPUT:

“which is useful as you may want to
reserve one sound channel for special
effects, produced inthe normal way from
the host program.

The loop from lines 1150 to 1490
services each active voice. 1t determines
whether the current note for each voice
has finished, and if it has, fetches the
next note and duration from the storage
area, sets up the voice's frequency
registers in the SID chip, and gates the
oscillator,

The notes are stored in separate
blocks, one for each voice, in groups of
three bytes of the form duration, fre-
quency low-byte, frequency high-byte.
Thusa C note in oclave 4 of duration four
beats is represented by '4,37,17" (see the
Commodore 64 User's Guide,

The notes can be stored anywhere in
memory and there is no limit to the
number allowed, but the starting
addresses of the blocks must be stored at
locations $C005-$C00A (49157-49162),
in low/high-byte form.

Listing 2 (cont)

20

COMMODORE 64

Note that the three starting addresses
three starting addresses can be the
same, causing the voices to play in
unigon, Try starting addresses differing
by 3,6,9 etcin order toplay a canon. Once
all the notes for a given voice have been
played that voice starts again.

The tempo ofthe musicis controlled by
location $C004(49156). A tenin here, for
example, causes each beat to last for ten
interrupts, or one fifth of a second.

The final piece of information that the
program needs to know is the contents of
the control register for each voice — this
determines the waveform, the selection
of synchronization and ring modulation
effects (refer to the Programmer’s Refer-
ence Guide for details). The values
should be placed at addresses $CO0B-
HC00D (49163-49165).

For those who don't have an assemb-
ler, or who prefer not to enter the source
code, Listing 2 gives a Basic loader
which pokes in the machine code from
data statements and then plays a

demonstration — a three-part arrange-
ment of the Passion Choral. The prog-
ram takes about six seconds torun; when
it has finished you have full control over
the computer for programming — with a
soothing musical accompaniment.

The program given here can easily be
incorporated into another piece of soft-
ware, for example & game. The most
difficult task will be the setting up of the
music data, which is rather tedious and
error-prone, unless you use a sophisti-
cated program such as Supersoft's Music
Master, whose music files can be read
and converted into the required form.

For more impresgivemusical arrange-
mentsit isuseful to be able to change the
tempo, waveforms, envelopes and
volume while the music is playing. This
can be done by specifying blocks of data
of the form (waveforms 1-3, envelopes
1-3, tempo, volume, number of beats).
Add extra code to the WEDGE routine to
count for the requisite number of beats
and install the new parameters. | 4

BES Caan b 1518 CBB3 |

ASA Cadn 7A WE DGEOFS BF1 1520 COBY RDASCH ENDOFNOTES |LDA | OWi, X ! RESET FOINTERS
a95 caal RO 1538 COB& 95F7 STA LOWPTRL X | FIRST NOTE
@A Cdal aADLacCh LDA OLD IR 1548 COBE PONMLCA LD HIGHL , X

505 COA4 BD1ABL BTA IROVECTOR 15508 COBE 95F BTA HIGHPTRL X

1@ CAA7 ADITCA LDA OLDIRD+1 15460 COBD '

915 COAA BD1SO STA IROVECTOR+| IS7@ COBD ALF7 LDA (LOWFTRL X

W20 C@ap S8 CLI 1580 COEF DBCY BHE REEBETCOUMT ! DURATION NONZERDT
925 CA4E 60 RTS 1598 CaCi '

GES CRGF ! 1595 CoC ! DEAL WITH A VOICE WHICH IS TURNED OM

T30 CA4F | THE MAIN ROUTINE, CALLED ON EACH INTERRUPT 1597 CAC1 1 OBUT HAS MO NOTES TO PLAY

595 CA4F ' 1598 CBC1 '

|PRA CR4F ADDOCH WEDGE LDA FLAG 1608 CACY BSF? LDA LOWPTRL , X

1910 Ces2 T 1605 COCS Do BMNE L1

1020 CRASZ o8z BME On 1418 CACS D&FBE DEC HIGHPTR1 ¥

1230 COS4 &C1ACE JMP (OLDIRG 1615 CBC7 D&F? L1 DEC LOWPTRI,X

1048 CAS7 1 1448 CRCY i

1050 COS7? CE1SCO OM DEL COUNTDOWA 1658 COCT ATFF LDA #2S5

10&A CASA FORS BER NEXTHEAT 1460 COCE AC14CO LDY VOICE

1B78 CRSC LO1ACH JHMP (OLDIRG 1a7@ COCE SP@eCn STA ELAPSEL,Y ' RERT FOR %5 ARFATE
1080 COSF ! 1688 COD1 BY11C8 LDA OFFSET,Y

L@a3 CRSF ! BEGINNING OF A NEW BEAT. la%@ Capa Al TAY

10E5 COSF '\ REBET COUNTDOWN THEN DEAL MITH EACH VOICE IN TuRw, 1788 CEDS Avad LDA w2

| BES CHSE | L7180 COD? 990804 BTA EHI10,Y

1090 CoSF ADAACE MEXTBEA LDbA TEMPG 1730 CHD8 SR hg STA S10+1,Y

L1009 COAZ BDISCE STA COUNTDOWN e RO RS BEQ NEXTVOICE FBHEER
1110 Coas | 1740 CanF !

1170 CO&S AFAZ LDR #2 175@ CanF !

L1508 CBa? BOD1ACA STA WOICE 1930 CODF INCREMENT POINTER BY ONME AMD GET THE BYTE POINTED TO
1148 CB&A ' 1935 CODF '

1158 CH&A AELACE LOOPVOICE  LDX VOICE ! FOR VOICE = 3,2,1 1740 CRDF F&4F7  GETBYTE INC LOWPTRI,X

1168 COsD BDRLCH LDA FLABL X 1538 COE 1 Bkiiohdoi

1170 CA70 FaIe BED MEXTVDICE ! VOICE DFF? 1950 COE1 Dnaz HNE NOCARRY

1160 COTT? DEAECE DEC ELAPSE!, X 1970 CREI F&FR THC HIBHPTRL, X

1198 CO7S DATA BNE NEXTVOICE \ END OF MOTE? 1988 COES AIF7  NOCARRY LDA (LOWPTRI X

12008 CR77 1990 COET & RTS

121@ CO77 BDOECO LDA CREGVALI,X 2008 CoEa !

1215 CR7A 29FE AND #2754 ' CLEAR BATE BIT 0BG ChER ! PREFARE TO FLAY THE HUSIC - BET UP

1229 CR7C EBCLIC® LDY OFFSET,X 2007 CBEB i POINTERE AMD COUNTERG

1238 COVF S90aD4a 65TA CTRLREGL,Y ! GATE OFF Zens Coes !

1248 COEZ ) 2018 COEE AYBd  MUSICON LDA #B

12950 COAZ? B THA 28728 CoEA [ET TR

1248 COET @A ASL A Z0Td CREA BDSACH 5TA FLAG ' MUSIC DFF
1270 Ceh4d Aa Tax ! ¥= 4.2 OR @ 204l CBED AZaz LODX =2

12680 CABS ! 2B42 CREF !

1298 COBS ZADFCA JER BETEYTE ! BET DUR. OF MEW MOTE 2945 COEF 8A LOOFCORY TXA

1300 CRAAE FE29 PEG ENDOFNOTES Z@5R CaFd A ASL A

1510 CEEn i 2855 CoFi aB TAY

1320 COBA ACLACR RESETCOUNT LDY VOICE £Ral, LA :

1330 COHD 990ECR ETA ELAPSEL,Y | COUNT FOR NEW MOTE 2045 COF2 38 BEL

1348 COTR i 2070 CoF: pYRsSCca LDA LOW Y

1350 Cava BY1L1CA LDA DFFSET,Y 2875 CoFs ETa GEC #1

1360 OGS AB Tay 2077 COFE 99F 760 5TA LOWPTR1,Y

1370 Cova | ZDES COFBE BYBLCQ LDA HIGHL Y

1375 Co74 ! FETCH AND INSTALL FREQUEMCY 2hes CAFE E9ae SEC #0

1377 Lavs i ZA5908 C1o0 SYFI6E TTa TCIerTg v

1360 Co74 20DFCO ISR BETBYTE 2095 C1@s LA DEX

1390 CAT7 999RD4 5TA SID,Y 2108 Ci@ad 10EF BFL LDOPCOFY

1480 CAYA 20DFCO ISR GETBYTE 2185 C1Bs ;

1410 CROYD 998104 STA SID41,Y 2106 C1B& ' MEW BEAT, AND NEW NOTE FOR EACH VDICE,
1420 COAB 2107 Ci@4 ' ON THE ‘FIRST' INTERRUPT,

L1430 CON@ AE1ACH LOX VOICE 2188 CiB& !

1448 CBAS BDOBCR LIvi CREGVALL,X 211@ Cl@da Aval LA w1

1450 Coag BYa1 ORA W1 ! SET GATE BIT 2120 C1@9 \DaECA ETH ELAFBE1

14460 COAE 990404 STA CTRLREEL,Y | GATE ON 2130 Cl@8 BLOFCS ETA ELAPSEZD

1478 COAR ' 2140 CLOE HD10CH BTA ELAFSES

1480 COAB CE14CA NEXTVOICE  DEC VOICE 2150 Ci1l BDLSCR TR COUNTDOWN

1498 COAE 18BA BFL LODPVOICE 21480 Cl14 BDBACH BTA FLAG 'OTURN MUSIC OmM
1500 Cepa 01608 JHP (OLDIRG) 2178 CL17 &@ RTH

PCN DECEMBERBS1984
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Files Wighlight Xitl  Lood

Hiruda Diddata Prisk Guit

Ty 22 Yigy i ] s
LA FIRERST

Developed in conjunction Specifications:
with Sinclair Research Lid., Input form: RGB
the Sinclair Vision QLmoniler == -

e —— -
is based on proven Taxan A_m plifier *}‘FF- o & . -
monitor technology. VldaoBcndwld?h:?g:Ar;rhan o }.' >a
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" AND THEY'RE OFF

'I'Inra’s something about the thrill of racing around a track at high speeds thai catches the excitement of most games players.

|__ Peter Worlock dons his racing helmet and evaluates some of the 3D racing simulations competing on 1he market.

Turbo 64

Turbo 64 is the latest contender on the
starting grid, coming from Oxford Com-
puter Systems by way of its subsidiary
Limbic Systems.

With T'urbo , theemphasisisreallyon
the ‘simulator’ and the screen display
presents some exceptional graphics. The
lower halfis a detailed representation of
a dashboard complete with a steering
wheel that turns, rev counter, speedo-
meter and H-type gear shift, in addition
to the lap counter and score display.

The greatest hazard with Turbois the
loading sequence. Limbic has gone to
ludicrous lengths to prevent piracy,
forcing you to enter four colour codes
from an almost unreadable chart before
you can start.

Once that is accomplished, however,
the program is straightforward. Control
is either by keyboard using a diamond

cluster for speed and steering, and the
sensible use of the function keys for gear
change, or by joystick. The joystick is
better for driving but gear changes
involve awkward diagonal movements.

You can choose between two circuits,
and a number of laps, and there is the
optionof multi-player tournaments. The
two tracks differ notonlyinlayoutbutin
scenery, the first being a rather mun-
dane desert trip, the other a more
regular racetrack with superb scenery.

As in Chequered Flag you're not
actually racing. The challenge is in
mastering the car and setting record
times. You gain points for correct use of
gears and approach to bends, as well as
staying on the track.

Turbo is a much more demanding
game than Pole Position and initially is
almost discouragingly difficult but, with
the exception of road signs which judder
noticeably, the graphicsare unheatable.

If Limbic could rectify the abysmal
security system and recode the control
sequence it might have a winner,

Game Turbo 64 System Commodore 64 Price
£7.95 Publisher Limbic Systems, 0993-
812700,

Pole Position

Still the daddy of them all, Pole Position
isnow available for a range of machines.

This one features exceptionally
smooth graphics and it’s a true race —
oftento the death. The perspectiveisnot
‘through the windshield’, but rather as
though you were seeing your car from a
helicopter above and behind.

You have a multitude of choices from
simple practice laps up to eight-lap
races, and on one of three racetracks.
The cireuits are a compromise with the
layout changing but the scenery re-
mains the same, One otheraspect of Pole
Position prevents it from being a true
simulator, If you accelerate to a moder-
ate speed and stay there, the car will
almost drive itself around the track.

However, although this will preventa
blazing death, vou won'’t win.

In the race sequence you start by
qualifying for the race and your lap time
governs your place on the starting grid.

Pole Position is a great game with a
mean combination of fast graphics and
excellent sound.

Game Pole Position System Atari, Com-

modaore 64, Price £9.95 Publisher Atarisoft.

Chequered Flag

Chequered Flag — another Specirum
racing simulation— puts you behind the
wheel of a Grand Prix racing car. The
view is almost 3D with minimal scenery
to give a sense of perspective, but the
scrolling road is well done.

Again you havea choice of tracks with
six real ones and four created by the
programmers, but a new twist is the
choice of three different cars.

Each car is built differently and has
different handling characteristics,
while arange of on-track hazardslike oil
slicks and broken glass will keep you on
edge.
Chequered Flag is a slightly mislead-
ing title in that you're not actually
racing other vehicles. You're on a time
trial aiming to beat the track record for
each circuit.

Control of the car is accurate with a
very responsive brake and accelerator
but steering takes some getting used to,
Until you master it, you'll have to get
used to the screeching as vou skid round
corners.

Once your driving skills develop,
however, Cheguered Flag is addictive
and the choice of tracks and cars
provides plenty of variation.

Game Chequered Flag System Spectrum
Price £6.95 Publisher Prion.

Death on two wheels this time in Full
Throttle from Micromega. Mount your
500ce motorbike and compete with 40
riders on your choice of ten tracks.

Full Throttle is one of the few true
racing simulations ir. that your primary
objective is to win — covering set
distances or setting lap records are
secondary considerations.

The track layouts are based on real
racing venues from Silverstone to the
Nurburgring and having selected one
you can opt for a practice lap (good idea)
or go straight into the race.

There are only four controls for
acceleration and braking, and left and
right steering but control is good and
your approaches to the bends are critic-
al. But the best feature is that controlled
skidding is catered for with suitable
graphics and sound effects.

On the whole, the sound is adequate
and the display is reasonable. This isone
of the best simulations.

Game Full Throttle System Spectrum Price

£6.95 Publisher Micromega 01-223 7672,
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OMPETITION

Win a racmg start to 1985

Fifty prizes

In our latest competition PCN has got together with Limbic
Systems to offer a collection of superb prizes to motor racing
enthusiasts — whether you're a fan of the real thing, or
prefer to indulge your passion from the comfort of your
living room.

Fifty wirners will win a trip to a top London venue to
meet James Hunt and the overall winner will take him on
at a computer racing simulator. Hunt, now better known as
a television motor racing commentator, was the only Briton
to win the Formula 1 championship in the last ten years,

All you have to do to enter is answer the questions below,
complete the entry form and send it to reach PCN by the
closing date of Friday, December 21. The prize ceremony
will take place in the new year at a date and venue to be
announced.

'Send to: Racing Competition, Personal Computer News, 62 Oxford
% Street, London W1A 2HG. The Judges' decision is final. No correspond-

ence will be entered into. The competition ia not open to employees of
4 WNLU, Quickset, Chase Web Offset or Limbic Systems.

********************************t********************
* ¥Entry Form

1 In which year was James Hunt world champion? .
2 Name the winner of this year's championship...

: 3 In which countries are the fcllowmg Grand l’rm clrculnh'?
% a) Zandvoort... wwsvon D) Zolder. S ke SRR AT
* 4 Namc two nthcr Bﬂtlsh drn- ers to win the world champlunshlp
............................................................................................... R R
* Name ..
*umu :
Talephnne
* BII'I'HH mud'llm nlned ldn do not w;ah m} name tu bs |m]1_dcd on mmhng lwta

****************************************************
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“A quick way of learning - quicker
than the printed page”.
Mike McCann, Your Computer.

“It took 12 hours to teach a regime that

would normally take 40 hours”.
Peter Marsh, Training Manager,
Thomson Holidays.

“Vivid mental images are used as
unforgettable memory joggers”.
Jane Bird, Sunday Times.

“Bafore you know it, you are “We found the course great fun and st
constructing your own sentences”.  the and a surprisingly large amount
Mike McCann, Your Compater had sunk in".

Whuch Micro?

“Even a confirmed look - out of the

windower lile me found “Undoubtedly the linkword casseties

concentrating on the course very mﬂumm most
. of those congsidered”™.

easy”
Sally Clark, Computer Choioe. Jan mbers, Next

“The vocabulary sticles in your mind

effortlessly™.
Sally Clark, Compuier Chows

FOR SCHOOLWORK FOR BUSINESS
FOR HOLIDAYS FOR ALL AGES

Linkword Language Courses are published on

“An outstanding success”
Perscnal Computer World,

B.B.C.(B) Acomsoft Amstrad Protek
Sirius ACT Spectrum  Silversoft
Apricot ACT. C.BM. 64 Audiogenic
Apple ACT. Vic 20 Audiogenic
LBMPC ACT Oric Tansoft
QL Protek Electron Acomsoft

All versions contain a programme

an audio tape and glossary.
{Prices from £12.95)
Versions available from
Boots, Smiths and leading retailers.
For further information write to:
Linkword, 41 Walter Road, Swansea.
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PERSONAL
COMPUTERS

SANYOD L.T.T.EXTRA KAYPRO
APRICOT WREN EPSON PX8
AMSTRAD SINCLAIR BBC ATARI

COMMODORE EINSTEIN DRAGON

PLUS BODKS, MAGS, PRINTERS AND MONITORS

71 EAST STREET
BRIGHTON

Tel: 0273 728681

LONDON COMPUTER CENTRE

SPECIAL PRICES
FOR XMAS!

NEC 8201 Portable Computer 16K
expandable to 96K
New low low price £289.00

Sanyo Specials

IBM

COMPATIBLE
16 bit

Free Software (Worth £600) and
Free Hi-Res Mono Monitor (worth £125)
with Sanyo 550 128K RAM
2 X 800K drives £1,085.00

Free Software (worth £1,000+) and
Free Hi-Res Mono Monitor (worth £125)
with Sanyo 555 128K RAM
2 X 800K drives £1,295.00

All prices excluding VAT

BT

43 l.'-raltonway London W1P SLA lﬂppﬂﬁllé Maphes]
S et oumanon
0#-287 4455 [41ines) Telephone Answerkng Service AMer Oll & Hours =
Tolex: B953742 SUPPORT
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Scott Adamshasjusthad a huge
success with The Incredible
Hulk, the first of the Quest-
probe series featuring famous
characters from Marvel Com-
ics. Meanwhile, Adams has
returned to his moretraditional
stamping ground. If you ex-
clude the Questprobe series, his
newest adventure, The Sorcer-
er of Claymorgue Castle (pub-
lished by Adventure Interna-
tional), is his thirteenth. I don’t
believe in superstitions, touch
wood, and they clearly don’t
bother Adams for adventure 13
is 8 smasher.

Like Hulk, Claymorgue
offers pithy textual descrip-
tions coupled with impressive
and instantaneous  high-
resolution graphics. The simple
verb-noun command structire
is still there (Spiderman prom-
ises a sophisticeted full-
sentence analyser) but the
main ingredient for an Adams
success is the humour and,
aboveall, the puzzles. You don't
get lavish or atmospheric text
and you don't get an enormous
vocabulary to juggle with,
What you most definitely do get
are some of the most stimulat-
ing and testing puzzles in the
business — the solid gold hall-
mark of a Scott Adams adven-
ture.

Judging by my lack of prog-
ress so far, this one's got some
humdingers.

Lost property

And so to the plot — it's the
favoured 'he lost 'em, you find
‘em’ theme. Long ago, Solon the
Master Wizard (and careless
buffoon in my book) lost the 13
Stars of Power to one Vileroth.
Unfortunately for Vileroth, he
didn’'t manage to ge: his paws
on the Secret Cloak without
which the Stars were useless,
Just before Vileroth handed in
his wand and dinner pail, he hid
the Stars around Claymorgue
Castle. Solon now wants you,
Beanwick (a wally wizardling),
to recover them. As a mere
apprentice to the magical arts,
you have only a sprinkling of
gpells to hand.

Posgessing or finding spellsis
one thing; predicting their out-
come is quite a different kettle
of frogs.

Claymorgue Castle, itsdraw
bridge raised, loomed before

me. Not being & Dungeon Mas-
ter just on account of my
wizened features, [ took a quick

inventory before exploring
further. 1 had the following
spells: Fire, BSeed, Light
Squared, Yoho, Wicked
Queen’s and Lycanthrope.
Hmmm,

Spellbound

I decided to let loose with some
of the spells to see what they
could do. The Fire spell was
obvious and, being familiar
with Scott Adams' earlier Pi-
rate Adventure, 1 had a pretty
good idea what the Yoho spell
would do — so I left these two
alone. With one exception, the
experiment was a resounding
failure, since each spell pro-

duced no obvious result. This
clearly meant that I'd just have
to wait until the right moment
came along before casting a

particular spell always
assuming that [ recognised the
moment when it arrived and
thatlhadn't already wasted the
spell in foolish experiments
(whoops).

The one exception had low-
ered the drawbridge for me (I'm
not saying which spell did it but
beware — a dreadful Adams
pun lurks nearby). Before en-
tering the castle, I took a quick
dip in the moat and met a
sleeping moat monster. |
drowned in my first attempt to
escape. Next time round I
emerged groaning but un-
scathed.

The thirteenth Scott Adams
adventure confirms his
status as super-star among

adventure writers. Bob

Chappell hails the master.

The groans were the result of
a direct hit from yet another
Adams pun,

Tempting providence
The lever inside the castle just
shouted to be pulled but I
resisted. However, the magic
fountain in the courtyard was
just too tempting so in 1 went.
Ahal Thefirst Star! My glee was
short lived and I came over all
peculiar and expired a few
moves later,

Back again, I popped into the
castle kitchen and took a quick
look at the drains not too
appetiging. The plain room was
strange as it appeared to be
made of Gruyere. In the ball-
room, the rope stretched be-
tween the chandelier and the
wall begged to be untied — exit
one Dungeon Master with
crushed borce.

My few minor triumphs have
me well and truly hooked. This
is without gquestion another
excellent adventure from the
master and it's available for a
wide range of micros, Hang on,
world, Beanwick is on the way
home,

Have map, will travel

Do your adventure maps look
tatty and tangled? Print 'n’
Plotter Products (01-403 3622)
have the perfect remedy. It's
called Adventure Planner and
congists of a 50-page pad of A3
maps, each map having 150
preprinted, interconnecting
boxes. The paper is high-
guality and there's space set
aside for the title, date started
and finished, and any other
information.

Costing £3.95 a pad from your
local stockist (or £4.50 mail
order from 19 Borough High St,
London SE1), Adventure Plan-
ner 18 a map-making must for
dedicated adventurers, players
or planners.

Dungeonade
Rachel Young of Maidenhead
has a problem with the sphinx
in Time Machine and entering
Hades in Zork 1. For those in
gimilar difficulty, read on
(backwards): Sphinx: REVE
LEHTMAJ, Hades: first KOOB
KCAL BDAE R:SE LDNA
CTHG IL:LLEBG NIR; second,
ECNE SSEE HTFO SIEM IT:R
EDRO TAHT NI. | 4

PCN DECEMBERS&1984

[

5



See us at the MICRO USER SHOW at the Royal Horticultural Hall

The UNiCOM Modem

® Auto Dial
® Auto Redial

® Auto Answer

® Auto Baud
Rate Scan

® Full Duplex 300 baud)
@ Half Duplex

@ Bulletin Board
Facility

® Number Memory Store
A - m
® European and U.S.A. Standards

® Complete with Power Supply EX VAT
Leadsand Manual AND
at a Breakthrough Price of L P&P.

We've taken the best components from the best suppliers and comhined them to produce a
modem with everything you could want. Modern manufacturing and quality control techniques
have brought a breakthrough in price. Our philosophy is to pass those savings on to you and to
recover our R & D costs across increased sales.

We've made the modem easy to understand and use, you don’t need to know anything about baud
rates or bits, simply plug in and talk to the world.

Features of the Unicom Modem include: Software features of the Unicom Modem

on ROM include:
Auto Answer BBC only. Electron, Amstrad, Commodore, Sinclair and IBM PC o follow.
Unieam automatically answers, then uploads or downloads data into Auto Dial Auto Redial

i icro g i sjust like a telex : .
your micro and printer just like a te Hedisls automatically unti) connectad

an " iys
Auto B?“.d Rate Sca : : ; Bulletin Board Facility
When receiving, themodem scans the incoming data and selects the

correct baud rate to receive Start vour own or contact all information boards throughout the world.

Full and half duplex Printer Routines
One (full duplex) or two-way (half duplex) gimultaneoas Gives the facility to use your printer to record dela in and out.
transmission. 3 Software Commands
Full U.K. European and U.S.A. standards Commands like % Download # Dial st Answer etc. can be
v21 and 23, COIT'T. Fully compatible with Termi, incorporated (nto your own software.
3 icE and sther existing software, = ety
Communicator an 13 er existing software Remote F Eh':lllty
BAUD RATES # Remote enables vou or your friends to dial and download or upload
F00/500 120041200 1200:°75 T6/1200 yvour micro from anvy other modem,
Easy to Use Reliable Transmission
Complete with all leads, power supply, operating a nd reference L'nigue error correct protocol means you can send, store, and receive
manuals. Just plug in, no soldering required. Fits all RS232/423 files and programs reliably with no transmission errors,

interfaces. (State machinel.
All major components are BT approved.
Technical Enquiries: Ring Barry Krite on 01 482 1711 A y i
Dealer Enquiries: Ring Mark Simon on 01 930 1612 The Umcom Al_"‘"" Dial Disk v
: Use the Auto Dial Disk to store all your commorly dialled numbers
Orders on Access/Visa: 01 4821711 manually driven,
Unicom Limited, A joint Rushworth Dales — D.B. Enterprises Company 20 Orange Street, London WC2H 7ED.

Two-Window Operation

Transmitted and received messages on your monitor at the same time.

ondon WC2H 7ED. Please send me:
—___ (Qnty)Unicom Modems at £60. Includes VAT and P & P (State Machine )
(Qnty) Unicom ROM’s at £24. Includes VAT and P & P
e (Qnty) Unicom disks at £4.95 includes VAT and P & P State 40 or 80 track.
I enclose cheque to the valueof £ Or debit my Access/Visa card no
Signature: Name:
Address:

Postecode: PCN

NOT BRITISH TELECOM APPROVED
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£ il High-resolution graphics |

without touching the keyboard:
Francis Jago gets to the
art of the matter.

A TOUCH OF

Ta ability to draw anything in
high-resolution without touching
the keyboard could be a program-
mer’s dream. This touch tablet, with its
accompanying Multipaint software,
brings this dream nearer reality.

First impressions

Both Commodore 64 and Spectrum
Touchmaster come attractively pack-
aged in a large box — the tablet is
noticeably larger than any other I've
used. The tablet, and the ports at the
back, are identical on both versions, so
it's only the interface which differs for
the two.

The Multipaint software provided
with the Touchmasteris designedtobe a
basic Computer Aided Design program
for budding armchair artists and poss-
ibly for more serious applications,

In use

I'd already used the Koala touch tablet
with the Commodore, so I tried the
Touchmaster with my 64 first. The
interface plugged into the user port with
no difficulty and, for a nice change, the
software loaded straightaway. Touch-
master has most of the graphic com-
mands you would expect, such as two
types of circles, a polygon facility and
many more basic ones, The Commodore
Multipaint gave pood high-resolution
graphics although only sixteen colours
are provided by the computer, There was
no effortin programming extra shades of
colour, a facility I Lad come to expect
from programs provided with a
peripheral with thisprice-tag. The same
facility was much more expected from
the Spectrum Multipaint, but I did not
expect commands as important as, for
example, Zoom to be missing from the
Spectrum software.

Documentation

The manual, although neat enough, did
nat give sufficient detail on each com-
mand; experimentation was the only
way to properly understand some of
them.

The cover material used to indicate
where to press on thepad to get a certain
function was made from a flexible
plastic, one side smooth and the other
slightly rough. Unfortunately, toget the
screen to register any depression on the

RIPHERALS PRO-TEST: SPECTRUM/64

Two Sanyo TVs showing the Touchmaster Graphics.
tablet you must press the stylus hard
marking both the overlay and the black
sensor material underneath. | enquired
whether the Multipuint vverlays are
available separately. The answer isthat
they are not available now, but Touch-
master is considering producing them
separately at extra cost.

The Multipaint screen layout is
straightforward, and the program is
remarkably easy to use. For anything
but the simplest doodles, however, a
program would need to be written which
registers the pen's movement more
accurately. Thoughtfully, Touchmaster
provides the basis for writing programs
at the back of its user guide. With this
information, I managed to write a
program more suited to my specific
requirements.

Another problem common to both the
Spectrum, and surprisingly, the Com-
modore, was encountered when two
separate lines crossed. The resolution of
the second line decreased so much that it
completely obscured the first, Although
not grave, this is the kind of small
programming error that restricts the
serious application value of the Touch-
master.

One of the nicest features of the
Commodore version is the large, clear
text, perfectly suited to the titling of
drawings. Unfortunately, the Sinclair
version uses normal Sinclair characiers
and is therefore much less attractive.

Although neatly put together, the
Touchmaster, especially the Commod-
ore version, lacks commands which it
shouldn’t. This came home to me when |
tried to draw a circuit diagram, I drew
one diode and wanted to place the same
diode &n another point on the sereen,
Only then I realised there was no repeat
function and I had to draw the same
diode,the same size, in a different place.

One of the nicest facilities on hoth
versions was the FREE pors command

which makes creating 3D drawings
possible, All pictures created on the
Touchmaster can be saved but, unfortu-
nately, they can only be loaded back into
the Touchmaster program which means
it would be a complicated procedure to
incorporate a Touchmaster picture into
Your own program; all budding graphic
adventure writers take note.

One reason for buying the Touchmas-
ter is probably that unlike most other
touch tablets, I have used, there ig a
large range of software. The catalogue
which comes with the Touchmaster has
many titles, several designed to exploit
the T'ouchmaster’s best points, eg mak-
ing computers easier 1o use as teaching
aids for young children or physically or
mentally handicapped people unable to
use a computer normally.

Verdict

Forthe home user or hobbyist who wants
to make the most of artistic flair, there
are cheaper and better programs using
Jjoysticks or, at half the price of the
Touchmaster, the Koala Pad by Au-
diogenic,

The same applies with professional
uses gince the Touchmaster is just not
accurate enough,

To anyone who has children or pupils
who have learning difficulties, not
necessarily to do with computing, the
Touchmaster and the extra software you
can purchase (especially for the Com-
modore 64) could prove invaluable, PP

REPORT CARD: 1 T0 5

Features

Documentation

Performance o0
Owerallvalue - HiE @
:-mm&pnﬁmsm,us?&ﬂmo
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Educations ascream

down at Spooky Manor.

Acornsoft have a range niuhmmnn|:-|nu|.||||~.l'lul and computer literacy. | = ten and over.
encourage children to lh!nL logically and creative ly. All four programs are : wlable for the BBC Micro
And at the same time. the y make learning bags of fun. =um|mt|| on either cassette (£9.95) or dise (£11.50),
SPOOKY MANOR: An adve ‘nture game for up to Talkback and Workshop are also available for the Flectron
four players. Where ex sloring the creepy old honse and on cassette (£9.20).
solving mysteries involves co-oper: ion and planning. For your local Acornsolt stoe kist or to order by
It is suitable for children aged seven and upwards but  eredit card simply ring 0933 79300 during office hours.
many adults will enjoy the challe ‘nge it prov ides. Alternatively you can order the programs by writing to
WORKSHOP: An easy to use and ¢ ompletely Acornsoft, ¢/o Vector Marketing, London Road.
captivating program. Full of unusual machine ry. Wellinghorough. Northants. NN8 2RL. enc losing a
By experime nt children discover what each ol the mach- cheque or postal order. Please allow 21 days for delive Y.
ines can do with simple ge ometric shapes. For ages three
or over, Workshop encourages highly creative Iiuulunu

MM - A TN R AN s Ve LA ) 1 AT

Workshop

and experiment: ition.

ABC: A writing tool designed for young writers
aged seven and upw: |||l~ Itise L|'~1|\ operate ¢|Jml quickly
|||1||| rstood and before they realise it children will be

creating and reshaping their words and ideas,
TALKBACK: Both entertaining and demanding,

It allows children to create their own computer

‘characters” capable ol holding simple convers: 1tions on

the sereen and provides \.I|1]J|Ill lessons in both English
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" AERIPHERALS: BUYERS GUIDE

PERIPHERALS

Onceyou've hadacomputer
foralittlewhile, youmay be
wondering what elseyoucan
dowithit,aside from playing
gamesandwritingthe odd
program.

Buying one ofthe wealth of
peripheralscurrently onthe
marketcanopenupawhole
new realm of possibilities, by
presenting new
programmingchallenges,
newtypes of software, and

rovidingmorecapabilities
oryourcomputer. The
roblemis, whatiobuy, for
owmuch,andwherefrom?

Probablythemost
uninteresting peripherals are
printers, whichare only of
real use forwordprocessing,
screendumps,and program
listings. Thesecomein many
differenttypes, sizes, prices
and capabilities, from dot
matrixto daisywheel.

Of much more interest
thesedaysare modems.
Unfortunately they can give
youthatdreadaddisease
known as Hackery, which
includes symptomssuchas
high telephone bills,
sleepless nights and no

interest in anything else.

Otheradd-onsinclude
lightpens andtouch padsfor
budding computer artists.
Thesegenerally comewith
somesoftware, but make
surewhen you buythatthere
aresome detailson howto
programityourself. The
sameappliestojoysticksand
tracker balls. Onsome
machines handlingtheseis
easy butonothers, suchas
the Spectrum and Electron,
thingsarealittle more
difficult.

There are so many
gadgets available that it
would be impossible to
name them all. Out of these,
perhaps the most exciting
are second processors,
some of which can turn your
humble home micro into
something approaching the
power of a minicomputer.

Others are just add-ons to
allow a sought after CP/M
system. These are much
more common, being
available for the BBC,
Commodore 64, Amstrad
CPC464, and Sinclair QL, to
name but a few.

Onepointtobearinmind
when f\(1:-u buysomething
extraforyourmicroiswhat
you are goingto dowithit
whenyou becomefedup
withtheapolicationsthat

comewith it. Ifyoumake
surethatthere are detailson
howto accessand controlit,
youwill beabletowrite your
own routinestorunit,
therebygiving itawhole new
lease of life.

PCN’ssix page
peripherals guide should
give you some idea of what
is available, how much you

should expect to pay, ang
where you can get the
fram.
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Manypeoplethinktheycan
livawithout printers, prob-
ablyduetotheir high prices,
buteventually you'l prob-
ablywantoneforyourmicro-
computer.
Thereareanumberof
types around, fromthe more
expensivedaisy wheelsto

the cheaper thermal or ball-
puint pen printers. Nottobe
forgotten, too, arethe ubi-
quitousdot matrixand the
ink jet types. The former are
Eencrallv judged by their

pson compatability and
features,

Once the type of printer

has been decided upon,
there are then a number of
additional features to
choose from, print buffers,
RS232 or Centronics,
graphics capabilities,
redefinable character sets,
and speed being just a few,
Aprinterwithall ofthese—

the Smith Corona D200 for
example—cancostupto
£500.

Alternatively, a ballpoint
penplottersuchasaMCP-40
will costaround £150, butthis
onlytakes narrow paperand
doesn'tgiveyou halfthe
facilities.

® Brother EP-22
TheEP-22isquitecheapand
willtake eitherthermal paper
oracarbonribbon, lthasa
keyboard, which makes it a
word processor too.

Price £169.95

Interfaces RS232

Review issue 3b

Feed mech Pinch

Print mech Thermal pap-
erorthermal
carbonribbon

Paper size Adwidth

Speed 16cps

{approx)

Power supply 4U2hatteries

Availability Jones&
Brother 061-
3306531

® BrotherHR5

TheHR&thermal printarfrom
Brother basically usesthe
same mechanism as the EP-
22andthe EP-44,

DOTMATRIX

® SmithCoronaD200
Ifyouwantadot matrixthat
does nearly everything for
yourneedsthenthe Smith
CoronaD200,at£483,isa
goodbuy,

Price

£483
Interfaces AS232and
Centronics,
bothfitted
Review issue 87
Feed mech Pinchand
tractor
Paper size Adwidth
Speed 160cps
Features 2K internal
buffer, NLQ
capability
Availability SmithCorona
dealers
® Walters WMS0

Ifyou justwantaworkhorse
with nofancy bits, then
chooseabottom-end
machine such as this,

@ IntegrexColorjet
Thelntegrex Colorjetismain-
lyforBBC and Apple owners.
ABBCscreendump program
comes with this very
versatile printer,

Price £632.50
Interfaces RS232and
Centronics
Review issues
5landd4
Feed mech Pinch
Paper size Adwidth
Speed 37cps
Availability Integrex0283-
215432

@® Commodore MPS 801
Thereare nofrillsonthis
andyou will have difficulty
attachingittoanything ex-
ceptaCommodore,

® Juki6100
TheJuki6100hasabove
averagespeedat17cpsandis
anicecheapdaisy wheel
printeralthoughitdoes have
afewroughedges.
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Price £385.25
Interfaces RS232and
Centronics
Review issue 17
Feed mech Pinch
Wheel types Triumph
Adler
Paper size Upto13in
Speed 17cps

Availability Mostdealers

@ SmithCoronal 1000

The L1000 frem Smith Coro-
nais agood quality printerifa
little noisy and slow. £50
extra for a parallel interface.

Price £180.55 Price £189.75 Price £395.95 Price £368
Interfaces RS5232 Interfaces  RS2320r Interfaces  ItripleCom- Interfaces RS232and
Review Issue 47 Centronics modorey Centronics
Feed mech Pinch Review issued3 Review issue 79 Review issue78
Print mech Thermalpap- | Feed mech Pinchand Feed mech Pinchand Feed mech Pinchand
erorthermal tractor tractor optionaltrac-
carbonribbon | Papersize  Adwidth Papersize  Adwidth torfeed
Paper size Adwidth Speed 80cps Speed 38cps Wheel types SmithCorona
Speed 16¢cps Availability Walters Availability Commodore Paper size Upto13in
{approx) _ Microsystems 01-7574111 Speed 12¢cps
Power supply 4U2batteries International, Availability SmithCorona
Availability Jones& 0494-32751 dealers
Brother061-
3306531
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? ERIPHERALS: BUYERS GUIDE

MODEMS

Modems could well be
classed as the up and
coming peripheral of 1385.
With the rapid growth of
bulletin boards and the
increase in Prestel-type
systems, the number of
cheap modems available
has doubled since last year.
One of the problems that
beset their introduction was
BABT/BSI approval. The
modems had to be sent to
the BABT or BSl for testing
for compatibility with BT's
telephone netwark. By the
middle of 1984, there were
so rmany modems awaiting
the green sticker that people
started selling tnem without.
Things have settled down

COMMODORE
COMMUNICATIONS

Those with a Commodore
64 needn’t feel left out. The
Commodore
Communications modem
gives you access to
Compunet, of course, and
also Prestel. Inthe near
future, Commodaore is going
to produce some software
to allow user to user
communication. If you want
to use the various bulletin
boards, you will have to
acquire an RS232 portand a
standard 300 modem,

o
Price £99.95
BABT? Yes
Baud Ful duplex
rates 1200/
75
Interface Commodore
cartridge port
and direct
connection to
BT
Contact Commodore
dealers

PRISM VTX 5000

One of the most popular
modems for the Spectrum is
the Prism VTX 5000. If you
only want access to
Micronet and Prestel it is
ideal, although it can have a

a bit now andthere are a
number of gond madems
on the market.

These can be split up into
different types — direct
connection, acoustic
coupler, single speed, or
multi speed.

The standard
transmission speeds are
300/300 and 1200/75. The
first is generally used for
bulletin boards, although
both Prestel and Telecom
Gold are available on this
speed.

Whatever modem you
buy, make sure you get one
that fits your needs as far as
baud rates go, otherwise
you may feel a bit left out.

few problems with Interface
1. The way around this is

to connect the whole system
up without the modem and
let it warm up {go and make
a cup of coffze). Once warm,
the VTX5000 can be
connected (after powering
down again) and it will
work,

£99.95

Price

BABT? Yes

Baud Full duplex

rates 1200/
75

Interface Spectrum
system bus
and direct
connection to
BT

Contact Micronet 800,
01-278 3143

PACE NIGHTINGALE

The Pace N ghtingale

is another multi speed
modem with both Bell and
CCITT frequencies. ltis a
hard wire modem ieit
connects directly into the
telephone socket. Built
mainly to be used with the
BBC, for which the
Commstar ROM is available,
the complete package costs
about £136. It is also
available for any other
RS232 compatible
communications package.

Interface RS232 with
DTR, RTS, CTS,
DCD
handshaking
Also has the
Bell 103/113,
108, 202 and

Extras

Price £136.85

BABT? Yes

Baud Full duplex 300/
rates 300, 1200/75
Interface RS423/232
Contact Pace Software

0274-729306

MINOR MIRICLES
WS2000

The Minor Miricles WS2000
is great for bulletin board
hackers and Frestel users
alike. It lacks auto dial and
auto answer facilities, which
are a little expensive at £30
each hut at least you're
given the option.

M mopemM WS asoa

£149.44 Auto
dial and answer
boards extra at
£30 each

Yes

Full duplex 300,
1200/75, half
duplex 600,
1200

Price

BABT?
Baud
rates

CCITT, V¥21,V23
tones standards
fitted.

Minor Miricles
0473-50304

SENDATA 700B

For the ultimate in
portability, it is hard to beat
the Sendata 700B acoustic
modem, distributed by
Tandy. This modem will fit
onto any standard
telephone via its flexible
connector so you can use it
in a phone box if you don't
mind the pips corrupting
your data,

Contact

Price

BABT? Yes

Baud Full duplex 300/

rates 300

Interface RS232 to the
computer, and
acoustic
modem to BT

Contact Sendata 01-387

7792
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havea TV.

resolution.

Monitor
Price
Resolution

CRT size
Bandwidth
Characters

Connection

Sync
Availability

JYC 1302-1/

The major excuse for not
buying a monitor is that it's
not strictly necessary if you

The counter arguments
are that with a monitor you
can see your superb high-
resolution graphics with
less eyestrain. The clincher
is that someone else might
want to watch TV.

You mostly measure a
monitor’s quality by its
bandwidth. This defines
how fast the individual dots
are scanned on the screen
so obviously the faster it
does this, the better the
picture will be. T0MHz is at

CHEAP COLOUR

At the very cheap end come
the JVC and Fidelity
converted TV tube-type
monitors. The JYCs come in
two different versions,
medium- and high-

The 1302-2 is the high-
resolution version but has a
rather dirty white. This is
generally caused by the
quality of the phosphors
used. However, it's not at all
bad for £229.95.

The lower priced version,
the 1302-1, costs less at
£149.95 but the bandwidth
is not as good.

gy

1302-2

£253

370 x 470
pixels/580 x
470

14in/14in
6MHz/10MHz
80 x 25/

B0x 25

RGB
analogue/TTL
Pos or neg
Opus
Supplies,

01-708 B668

The Fidelity CM14
resembles the JVCs jeit's a
converted TV tube. Its
advantage is that it can be
interfaced to a number of
different machines, and has
a built-in speaker and
amplifier to allow access to,

the low end ofthe range
with the better colour
monitors having over
20MHz.

Another consideration is
whether to buy colour or
monochrome, The latter
comes in various different
coloured phosphors, usually
green on green. Other
options are orange on
orange or grey on grey.

If you want full colour,
you must pay quite a |ot
more for high quality. If you
are not too bothered about
that there are a number ot
converted TV tlube monitors

available for much less.

altered between 40 or 80

T L

Since most home micros
now have an RF output
socket as standard, many
people want to use them
with TVs. The quality of
picture varies but the Sony
Trinitron range is generally

Zenith 123E
£90.85

640 x 300
12in

18MHz

80 x 25 or

40 x 25
Composite
video

Most dealers

for instance, the although itis better quality.
Commodore 64's sound The Kaga monitors come in | golumns.
output. Cables for a number | arange, at the top of which
of machines are available is the Vision lll. This has a
from Tape Recorder Spares. | black anti-glare tube and
One drawback to the CM14 good colours.
is that it gives a better : o
picture with some Mpnltnr Kaga Vision lll
computers such as the Oric, | Price £370
but a bad onewith others, Hesolution 640 x 440
notably the Dragon. CRT size 12in
= D —— Bandwidth 18MHz
: e Characters 80 x 26 Monit
|| Connection RGB | p S—_—
‘ Availability MBS Data H""“’I "
Efficiency, C:I?I'o"ll o
| 0442-60155 She
| | : Bandwidth
[ | | TheCubis popular and Ch
| usually found attached to aracters
" || BBCs. The range is wide but
£ e the standard version is Connection
Monitor Fidelity CM14 | probably the most common. |
Price £228 pery -
| Availabilit
Resolution 370 x 470 ,:_#: TR ¥
pixels T |
CRT size 14in {
Bandwidth 12MHz
Characters 80x25
Connection RGBTTL, |
Audio input
| (1Kohm imp) . - the best.
Svnc Pos or neg Monitor Microvitec
Availability Micro _ Cub 1431
Peripherals Price £225
0256-473232 | Resolution 452 x 585
CRT size 12in
BETTER QUALITY Bandwidth 18MHz
Near the top of the range of Chaim . 00 % e
colour monitors are Kaga, Connection RGB TTL
Microvitec, and one from | Availability Dealers Monitor
Prism. The latter looks |
suspiciously like the Fidelity MONOCHROME |
rl’" e | | There are several Price
| monochromes around, and | Resolution
| again, you pay for quality. CRT size
‘ A very averagezg reen-on- | Characters
green monitor is Zenith's, :
|| i produces a fairy good | COmeetion
|| picture on its 12in tube. It PR
|| does have a switched option | Availability:
|| to allow the scréen size to be

Sony
Trinitron
KV1430
£249

320 x 250
14in

60 x 25
UHF
switchable.
Electrical
stores

FCN DECEMBERS 1984



YAERIPHERALS:

STORAGE

Most home micros can only
store data and programs on
cassette, which can be a major
hassle. The first big upgrade
step that most micro owners
take is some kind of fast
access, mass storage
system. For most machines
this means a disk drive
although for the Spectrum,
Microdrives or Wafa drives
are usually cheaper.

SPECTRUM

The main Spectrum storage
system is the Sinclair
Microdrive. This needs the
Interface 1 to be fitted but
once in, up to eightdrives
can be used, each giving
access to 85K or so of
storage. Unfortunately, this
is not too reliable and is still
rather slow, and there's no
fancy filing system, The
additional commards are
those printed on tha top row
of the keyboard in red, so
there are no random access
files and no way of telling

try to load it.

A better system is the
Rotronics Wafa drive. This
gives access to more
storage space and a few
more details about file types
and sizes.

The wafers, so far, have
also been found to oe much
more reliable than the
Sinclair Micro cartridges.

)

J

what type the file is until you |

ZX Micradrive
expansion
pack

£99.95
Comes with
Interface 1, a
single
Microdrive,
four pieces of
software, an
introductory
cartridge, and
a blank. Extra
drives at
£49.95 each.
Interface 1
has a pseudo
RS232 and a
network port.

System

Price
Comments

As well as the disk/wafer
drive, most machines need
an interface to allow them to
control the system. The odd
one out is the Commodore
64 which has all the
necessary bits and pieces
builtin. The problem here is
that it can only be used with
Commodore disk units (a
typical Commodore
gambit).

Availability High street
stores

System

Rotronics
Wafa drive
£129.95
Includes two
drives, a word
processor and
ablank
cartridge.
Also includes
an RS232 and
a Centronics
port.

High street
stores

Price
Comments

Availability

BBC

The BBC has one of the
better filing systems found
on home micros. From
Basic you get proper
random access files, loading
and saving of programs and
data with the big bonus that
it is fast.

The drawbacks are that
you must have your Beeb
altered and a disk controller
fitted, costing around £100.
You are also limited to a
maximum of 31 files per
disk and onlyfourdrives. The
Acomnsystemisthe most
common, so if you don’t buy
its disk drives (wnich are
not the best) youwon't get a
format program or a disk
manual. Most dealers have
sussed this and will sell you
some other drives with the
format disk included, or just
the format disk at a nominal
cost. The manual or a
facsimile can be obtained in
most good computer stores.

BUYERS GUIDE

There are a number of

alternative filing systems for
the BBC. These include the
AMCOM, Watford, plus
many others. They are not
standard and some
AcornSoft pregrams may
not run on them. They do,
however, improve on the

| Acorn DFS by getting

around the 31 file limit,
Which one you lgeﬁ depends
on its price, performance,
and what you want to do.

Also for the BBC are a
number of fast tape
systems, including the lkon
Ultradrive and the Phloopy.
The Ultradrive is better and
costs about a quarter the
price of a disk system.

Acorn DFS
Upgrade
£115 Fitted

System
Price

Disk drives Cumana 100K
£171.35, 200K
£222

Availability Acorn Dealers

Watford DFS
In kit form
E142.60 for
single
density,
£97.75 for
double
density

The single
density (100K
40 track) is
more
gxpensive
due to the
8271 disk
controller
costing £90.
Watford
Electronics
0923-40588

System
Price

Comments

Availability

lkon
Ultradrive
£79.95
Pack of 6
cassettes
£20.13

System

Price
Comments

lkon
Computer
Products
099-421 515

The Amstrad has a disk
system in the effing, from
Amstrad itself, Thisis a
Hitachi drive and can be
accessed frcm Basic using
the definable | command to
give |A, IB to select which
drive, ITAPE, IDISC, ICPM,
IDIR, IERA, and IUSER. From
Basic there are,
unfortunately, no random
access files, The facilities
are minimal with no proper
filing. However, it does
come with a full CF/M
system and DR Logo fitted,
The CF/M isthe same good
old standard that has been
around for a number of
years, the assembiler is for
the 8080 but on the whole, it
paves the way for the
Amstrad to become a full
business system.

Availability

System DDI-1
| Price £199.95

Comments Includes
interface CP/
M and DR
Logo

Availability High street
stores
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INPUTS

Input devices are things like
joysticks, add-on keyboards,
touchpads and light pens.
Most of these can be simply
plugged in and either come
with their own software or
can be used with existing
games.

i

Most computers have a
minimum of a keyboard for
input but some, most
notably the original
Spectrum Minus, have a
keyboard that is less than
suitable for a great deal of
typing, as in word
processing. Due to this,
there has been a ready
supply of add-on keyboards
offerings from, for instance,
Fuller, Cheetah, Transform
and lately Sinclair itself,
with the launch of the
Spectrum Plus.

Touchpads also seem to
be booming with the release
of the Touchmaster system
for the Spectrum,
Commodore 64, end
Dragon. Also in the running
is the KoalaPad but this is
mainly for the Commodore
64 and the Apple.

Also in the range of
peripherals to help you with
)I{_our graphics arelight pens.

hese are usually for the
Commodore 64 and
imported from the US.

A number of add-on
Spectrum keyboards are
available and most require
fitting by the user, All you
do is invalidate ycur
guarantee by opening up
the Spectrum’s case, and
pull out the keyboard
connectors, These are then
replugged into the add-on
keyboard with the Spectrum
circuit board and the add-on
box re-assembled. A

simpler way uses a buffer
that plugs directly into the
back of the Spectrum, so
you don't have to invalidate

your guarantee.
Keyboard Transform
Price £69.95
Fitting Invalidates
guarantee

Transform 01-
658 6350

Availability

T EEEREE RN
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Keyboard Fuller FDS

Price £49.95

Fitting Invalidates
guarantee

Availability Fuller 051-236
6109

Keyboard Stonechip

Price £59.95

Fitting Plugs straight
in

Availability Stonechip

Electronics
0252-333361

The peripheral for games

PCN DECEMBERGS 1984

players whowant more
speed and style is a joystick.
The shape, size, and quality
vary greatly but a rule of
thumb is that quality costs
maore.

Joysticks also fall into two
types, feswitched and
analogue. The former is by
far the most common with
the usual connection
being the standard Atari D
plug with nine pins.
Commaodare, Atari, and
Spectrum use this type and
itis normally possible to
obtain an interface for most
other machines.

The BBC micro is left out
when it comes to joysticks
as it uses the analogue type.
These tend to be more
expensive but more flexible
to use.

The major thing to watch
out for is wrether the stick
might break just as you
escape from the whirling
hurling alien that is
breathing down your back.

One of the best is the
Quickshot Mkll, which
comes with suction cups on
the base to stop it slipping
at tight moments. It also has
its fire button built into the
handle — good value for
£12.95.

Another good "un is the
Kempston Pra which
doesn't have the fire button
inthe handle. It has two in
tandem on the base
allowing use by right or left
handers. It is also very solid.

The BBC requires
analogue sticks that plug
into the analogue port at the
back. The recommended
version is marketed by
Acorn but it seems to have
been designed the wrong
way round and is difficult to
control. Other versions such
as the Shado sticks from
Spectrum at£16.95, come
with an automatic centring
mechanism that improves
things no end.

Of the light pen systems
available, most and by far
the best, arefar the
Commodore 64. The

Flexidraw package from
Inkwell Systems costs £140
but the accompanying
software is flexible with full
rubber banding, circles, fills,
and a zoom.

For the BBC, the best
graphics package available
is the BitStick. The trouble is
that this does require the
6502 second processor and
disk drives plus a souped-up
joystick. However, for your
money you get a system
that will allow very high
guality graphics to be
designed and stored. The
cleverest part is where you
can zoom into part of a
picture and then into a
smaller part and so on until

you run out of disk space.
This means pictures can be
designed with much more
detail than is possible to see
on screen. The major
drawbacks are the price
(£375 plus £199 for the
second processor), and the
lack of a suitable printer/
plotter to obtain hard copy.
The Spectrum is way
behind inthe graphics
stakes with Touchmaster,
DK Tronics, and Stack being
the few to produce
something. The packages
that come with these
systems are primitive
compared with other
machines. The problem
appears to be lack of
interest from the US. The
Touchmaster system costs
£149.95 and is available
from Touchmaster on 0656-
744776. The DK Tronics light
pen costs £19.95 and is
available from DK Tronics
0977-263560.




After eve

thats been said in

praise of Am
CPC464,is th

trad’

anythugto add?

Plenty.

The CPC464 isanenthusiast’sdream
come true.

Fewapplicationsarebeyondits
capabilities, with its sophisticated
features, complete expansion buscon-
nector forsideways ROMs, serialinter-
faces, disk drives and modems.

Nowonderthe pressisinraptures
over it.

The CPC464 system.

[t comes complete and ready-to-go.
Here's what you get for that incredibly
low price.

64K of RAM (42K available), 32K of
ROM, colour monitor or green screen
style

VDU, typewriter keyboard,

------
......
-
.....

CPC464 green screen VDU (GT6G4)

integral cassette data recorder and a
very fast extended BASIC,
TheCPC464 offersyouhighresolu-
tiongraphics, 80 columntext display,
up to 8 text windows plus a graphics
window and a palette of 27 colours.
Not to mention a 3-voice, 7-octave
stereo output you can feed through
a hi-fi amplifier and speakers.
Now we think you'll agree,
that's some system.

.‘
n‘ l = —
i)
¥ i
DMPI Printer
Spaakers
— '_:I ilf'—#_w_“—“-‘“"'\,l
Amplifeer il
L; : ¥ 1 1 T —— r
Joysticks / 52 T T T |
X CRC4B4 Computer
\. PERIPHERALS J

Low cost disk drive.

Aninexpensive floppv disk systemis

available whichincludes CP/M* (giving
you the option to access 3000 proven
programs) and LOGOwithits famous
educational applications.
S S Optional diak
drive DDI-1

including interface
CP/M* and LOGO

£199.95




The first low-cost
personal computer to be
approved by the

British Electratechnical
Approvals Board

AMSTIRAD
! i

Printer port.

The CPC464 hasa built-instandard
parallel printer interface which offers
youthe facility toprovide permanent
reference of programlistings, letters,
invoices, anything that requires ‘hard
copy’.

AMSTHAD

Optional 80columndot matrixprinter DM P-1 operates
at up lo 2l characters per second. Combined with the
CPC464, itoffersa high performance text processing
system for only £199.95

Joysticks.
iner supply modulator.

‘I ou can bring those arcade games
stunningly tolife with the optional joy-
stick controller which has asocket fora
second stick.

Theoptional powersupplyand mod-
ulatorenablesthe CPC464 tobecon-
nected to any home colour TV,

Amsoft. Fast gmwmg software.

The high quality software takes full
advantage of the CPC464 s highspeci-

10
A

0.0
1000

ficationandspeedloading capability.
Whichmeansevencomplex programs
can beloaded quickly.
A range of software is already
available. And it's growing rapidly.
Educational programs, businessap-

plications and arcade games are all
designedtoutilise t he CPC464’sim-
pressive graphics, sound and proces-
sing abilities,

2249

Computer complete with
greenscreen VDU (GT64)

£359

Computer complete with
colour monitor (CTMG40)

CPC464

complete

wit h
monitor

and

datacorder

| 4

Amstrad Club Membership.

Whether vou're interested in com-
mercial applications or you're agames
fanatic, vou'll want to join the Club.

Members enjoy immediate benefits
like the privilege card, Clubbinder,
regularmagazine, competitions for
valuable prizesand contact withother
Amstrad users.

MEMBERASHIP NUIMBER

REGISTERED NAME

EXPIRY DATE
ROT TRANSFERARIE  SEF MEMEERSHEFCONDITIO NS FOR TERMSOF | At

BOOTS COMET Dixons
Menzies RUHBELOWS ANDOTHER

COMPUTER

STORES
»mark Dagital Recear

MSTRAD

ONE GREAT IDEA AFTER ANOTHER

I'd like to know more about the exciting CPC464 complete computer system
Please send literature right away,

POSTCODE

1 \DRESS

To: Amstrad Consumer Electronics ple, Brentwood House, 169 King's Road
Brentwood. Essex CM 14 4EF. Tel: Brentwood (027 7) 228888, PCN. 4

.
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etter known for its household
Bpmductﬂ, particularly televisions,

Philips is launching itself on to
small business computer market with
the P2000C.

In addition to the tried and tested
CP/M 80 operating system, two 640K
floppy disks, 64K of RAM and an IEEE
488 interface board, our review model
also included a prototype board, which
comprises an 8088 and 256K of RAM. As
well as allowing the system to run
MSDOS, this allows a measure of IBM

compatibility, which makes it in-
teresting.
First impressions

Philips has picked a striking shade of
vellow for its packing case, manuals and

disk drives. The packaging itselfis of a
novel design. It'squite tall and slimand,
by providing inset hand helds, it is
remarkably easy to carry the 301bbox of
tricks around.

Onee out of its box, the machine holds
a few more surprises. It has no carryving
handle — instead it sports a shoulder
strap similartoacamera’s. This servesa
dual purpose: it is used to move the
machine around and holds the keyboard
in place. Two spring loaded clips allow
the strap to be removed but at the same
time they release their hold on the
keyboard.

It makes quite a nice change these
days to see a keyboard that does not
conform to the IBM standard. The keys
are gplit into three main sections. To the

“ ARDWARE PRO-TEST: PHILIPS P2000C

HANDY
BOX OF
TRICKS

" Philips has joined the IBM compatible bandwagon with its portable computer —
the P2000C. Brendin Lewis puts the machine through its paces and reveals
whether it has a fighting chance against high odds. |

left are the normal alphanumeric keys.

The layout shows few changes to the
normal layout except that a Super Shift
{similar to an Alt key) has been added.
The only other change, which takes a bit
of getting used to, is the position of the
control key — instead of finding it in the
third row, there is one on either side of
the space bar,

The next group of keys is mainly used
for word processing and other packages.
There are also cursor keys and various
keyswith strange icons printed on them.
The others are marked Search, Delete,
and Insert. The final keypad has stan-
dard numeric keys plus two function
keys and a key marked with a sideways
"8’ icon, which dumps the contents of the
screen to the printer when used with the
Super Shift key.

Overall, the 93 keys are of a high
quality and are comfortable to use. The
one problem 1 found concerns the keys
with large keytops like Return, Shift,
Back Space, Super Shift and the '+’ on
the numeric keypad. All are weak, as
they are only supported centrally by the
keyswitch. [tis possible toput in dummy
keyswitches under the keytops for sup-
port and Philips should look into this, as
I am sure there will be problems with
broken keytops.

Storage

Once set up, the system is wvisually
pleasing. The two 640K half-height disk
drives are to the left. A small compart-
ment just to the lefi of them holds the
keyboard cable during transit, but is

a-'-eﬁ"
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Once set up, the system's two 640K half-height disk drives are to the left, flanked by the keyboard cable's compartment.
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quite handy for placing spare floppy
disks while swapping them around. The

green screen monitor sitsin the centre of

the unit and accommodates 24 lines by
80 columns of video text.

To the left of the unit are situated the
on/off switch, the reset button and the

monitor brightness control. The on/off

switch is the push button type, which I
frown on because of its susceptability to
being accidentally pressed, and this is
especially true when the switch is front
mounted. The reset button is nicely
recessed into the cabinet also, again
preventing accidental knocks.

At the rear of the machine are all but
one of the connectors (the keyboard
plugs into the side of the case). The
mains socket is neatly fitted into a small
recess. When in transit this has a plastic
cover thus keeping the mains lead in
check.

Two 25-way D-type connectors are
used to connect the printer and modem
while a seven-pin DIN socket is used to
connect the external monitor. The two
remaining connectors are both PCB
edge connectors; both the hard disk and
the external floppy disk unit are con-
nected via these.

Internally, the machine is quite clut-
tered, making servicing quite difficult.
The Z80 section of the machine takes up
a lot of room, housing two large boards,
one for the terminal section and one for
the computer. One of these is mounted
horizontally at the bottom of the cabinet
and the other vertically along the back.
The switch mode power supply is neatly
positioned to one side of the unit, while
the two disk drives counterbalance it on
the other side.

The system is based on not one but two
Z80s, both running at 4MHz (2MHz
when accessing the ROMs), The first is
the normal cpu and deals with the
running of applications software. The
other is an I'O processor, dealing with
printers or the dedicated 32K of memory

per shift key and two control keys, guarding the space bar.

mapped video RAM set aside for
graphics,

The graphice capabilities available
are 512x252 in high-resolution mode
(single colour) and 256% 252 medium-
resolution with four grey scale (or green
in this case),

The second board is the terminal
board connected to the cpu board and
running its own dedicated software from
an 8K byte ROM. The cpu board can also
be connected to other terminals if the
internal terminal board is unavailable.
There is space on the rear of the machine
for a terminal connector, but it is secled
so obviously this facility is not vet
available,

Interfaces contained within the gys-
tem congist of two V24 data communica-
tions serial ports— one for a printer, the
other for a modem, which can be run
from 75 baud to 19,200 baud; an external
video output connector designed for the
Philips12in stand-alone monitor; exter-
nal floppy disk capabilities; and a SASI
interface for an external hard disk unit.
Internally, only one slot is available for
CRPAansion.

The connector is mounted on the
bottom PCB and is quite difficult to get
at. The options available for this slot
include a 256K RAM board for use as a
RAMdisk by the epu board, an IEE488
interface allowing the control of up tc 15
devices including most types of auto-
mated laboratory equipment.

The one limitation is that no device
must be more than 20 metres away from
the machine which shouldn’t pose eny
difficulties. While operating the inter-
face, the computer runs a modified
version of Basic called TECBasic, de-
signed especially for control purposes.

The other option is the 8088 Copower
board, the latest development from
Philips. The 256K of RAM on this board
can alsc be used as a RAMdisk when the
B088isnotinuse, Thisallowsthe systam
torun MSDOS, However, MSDOS is not

loaded in the normal manner. On this
system, CP/M 80 must first load, then a
utility called 'msboct’ is run. This
prompts for the MSDOS system disk,
which then in turn loads the operating
system.

Documentation

Five manuals make up the documenta-
tion for this system; three for the
Machine and one each for the Wordstar-
and Calestar packagec,

The operator guide ‘alls well short of
expectations, The whele manual could
make up the first chapter in a normal
user guide. It deals only with the very
basicaspects of using the system, such as
how to unpack 1t and switch it on. The
CP/M user guide offerslittle more in the
way of information and only scratches
the surface of the subject.

The only saving grace in the docu-
mentation section is the 8088 Copower
board user manual. This goes into some
depth, covering MSDOS, IBM compati-
bility and sharing disk facilities.
Though it is only a preliminary guide,
both the conlents and the layout are
good.

The documents relating to Wordstar
and Calestar were the original Micro-
Pro manuals. Both were self-assembly
— if they were pre-assembled, no doubt
someone would have noticed that Word-
star had grown ‘too big for its boots’. The
pages in the Wordstar guide wouldn't fit
comfortably into the folder provided.

Overall, the Micro-Pro documenta-
tion was of a far higher standard than
that produced by Philips. If, on the other
hand, you wish to do more with the
system than just run applications soft-
ware, 1 thoroughly recommend the
purchase of two other manuals produced
by Philips. The CP/IM Reference Guide,
which takes a much more detailed look
at the inner workings of CP/M on the
P2000C, covers all the utilities like ED
(the editor). ASM (the assembler) and
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break a terrible curse!!

find the golden mask

ordeiing Dealer enguiries welcore

LEAVE REALITY BEHIND YOUWITH ...

MP ADVENTURE GAMES

A new range ol REAL-TIME ADVENTURES we believe the most advanced
available for the BBC & Electron: intelligent characters that will move around
independently, multiple command statements, advancad text compression
methods allow even more detail.

***NEW*** SADIM CASTLE i1 is said that those who enter the haunted estate of
Sadim Castle do not return! Long ago tragedy struck Fere and since then many
people have died in mysterious circumstances. Can you uncover the secréet and

***NEW"** VALLEY OF THE KINGS Far away across |he deser! lie the losl
pyramids of Kaculud, rumoured to contain fabulous treasure and a legendry
golden mask. The pyramids may now have been discovered although strange
happenings have caused the archaeologists to abandon their camp. Your task is to

Further titles coming shortly: CROWN OF MARDAN, THE FALLEN EAGLE.

Our original and popular text adventures are also avaiable; FIRIENWOOD,
WOODLAND TERROR, BLUE DRAGON, SURVIVOR. Please send for full details,

Text Adventure Prces €7 50 (Cessl £10 50 (Discl mcluding VAT & postage with UK. State which machine when

MP SOFTWARELTD.
165 Spital Road, Bromborough, Merseyside L62 2AE.
Tel: 051-334 3472

ELECTHON

MICROTIME INTERNATIONAL LIMITED

106A BEDFORD RD, WOOTTON, BEDS MK43 9JG

Telephone (0234) 767758/766351

NEC PC-8201A, TANDY MODEL 100 & OLIVETTI M10 OWNERS!
LOST FOR SOFTWARE?? NO LONGER!! CALL MICROTIME!! i

Pasocalc—ROMbased spread sheet

From Traveling Software inc.

Traveling Writer —acclaimed word processor

Time Manager - time costing for professionals
Aplpuintment Mana‘;er— calendars & appointments
Sales Manager—sales activity/customer notes
Expense Manager —full expense accounting
Project Manager — budgets/actuals/costs/activities
Accounting — double entry general ledger package
T-Base —the ultimate relational database system
T-Backup—tapefiling utility
From Chattanooga Systems

Autopen —full featured word processor .
Autopen N&A - as above with name/address options
Autopad —the 5K spreadsheet with feature
Trip—expenseaccount details and trip log

ChequeBook —personal cheque book record

Index - list processor and indexing system
Calc1/Calec? —simple and advanced calculators
Autobase — database package (avall. Oct. 84)

From Dataccount, Inc.
Data-Dex — automated desktop card index system
Data-Text — text formatting and word processor
Data-Code — bar code generation package

Data-Max — database, any record in 0.5 secs,
From Sllicon Crafts/MicreTime

MPLAN —the original portable spreadsheet

MSOLVE — multiple-equation solver

MBRAIN —full RPN calculation with stacks/memories
MLABEL —general purpose labelling program
MMAILER - outstanding letter writer w/mail list

{all prices ex-VAT, incl 50p per item p&p UK 2nd class post)

i
=

4

m m
582228
en =

BEZE

£25
£25

SSREE BEER

SEND OR RING FOR DETAILS TODAY FROM MICROTIME

By the Order of the Liquidator
E P Edwards of Litlle & Co

RE

MICROMASTERS (RUISLIP) LTD

WILL SELL BY PUBLIC TENDER
AS AWHOLE OR IN INDIVIDUAL LOTS

RANGE OF COMPUTERS,
SERVICE AND ANCILLARY EQUIPMENT

BRIEFLY —

APPLE, BBC, FUTURE COMPUTERS,
SANYOD, TAXAN, YANGEN MONITORS.
EXTENSIVE SERVICE AND BACK-UP EQUIPMENT
INCLUDING
REFERENCE BOOKS AND MANUALS

OFFICE EQUIPMENT INCLUDES —
COMPUTER TABLES, PRINTER TABLES,
TYPISTS' CHAIRS, ETC

FULL DETAILS AVAILABLE FROM:—

HETHERINGTONS PRETTY & ELLIS
177 HIGH STREET
RICKMANSWORTH

HERTS

TEL: RICKMANSWORTH (0923) 776565
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RO-TEST: PHILIPS P2000C

as the TPA (Transient Program Area),
or more simply, user memory.

Using MSDOS is quite messy because
of the swapping around of disks. I found
that the best results were obtained by
putting the CP/M system disk in drive 2
and loading it, auto booting mshoot and
leaving the MSDOS disk in drive one.
This is especially important when using
IBM programs which hang.

Carrying around the 30Ib box of tricks is easy.

DDT (the debugger) in some detail, as
well as BIOS (Basic input/output sys-
tem) and BDOS (Basic disk operating
system).

The other, and far more important,
manual is the System Reference: and
Service Guide. It covers in great detail
such subjects as the I/0 ports and the use
of machine code for accessing the disk
drives for test purposes. It alsocontains a
full list of keyboard codes plus control
and escape codes for the video driver.

In use

When the system is first powered up,
control is taken up by the PL (initial
program loader) ROM. This tries to load
CP/M first from drive 1 and then, if
unsuccessful, from drive 2. If it still fails
to find a system disk it prompts with
‘System disk?. By pressing escape,
control can be passed over to the system
monitor,

This allows the user the following
features: compare memory blocks, dump

All that was needed was to open drive
one, reset, wait for CP/M to load and then
close drive one.

The only software available to run

hke

Packages are also available to run
under CP/M 80 though how many will
run under MSDOS, I don't know.

All the usual CP/M utility software is
included on the system disk but the
Config program allows more features
than usual. It is possible to program all
the keys on the keyboard and also the
video attributes for the characters,

Verdict

As far as CPM on the system is
concerned, the P2000C is a very well
designed machine, it's well thought out

under MSDOS was M Basic 86, which
worked well enough. I tried also to load
some IBM Basic programs, but they
didn't run, because Basica uses different
tokens, I think.

Software

Two well known software packages

memory, read disk track, write digk
track, fill memory, execute from a
specified address, move memory block,
read or write to /O ports, output all
results to the printer, alter memory
locations and find a string in memory,

All these are no doubt familiar to
machine code users except possibly the
disk read and write commands. The disk
read facility simply reads a specified
track and outputs any error encoun-
tered. The write function outputsdata to
disk two, side two, track nine for read
test purposes. The escepe key must not
be pressed before the 'System disk?
prompt, as doing so causes a ROM error
and the screen fills with the letter U, If
this occurs, the only remedy I found was
a reset.

If the IPL does find a system disk. it
loads CP/M in double guick time. The
operating system is well implemented
on this machine to allow maximum free
user memory. The BDOS takes up 4K

come as standard with the machine,
Wordstar and Calcstar. Because not all
the keys on the keyboard correspond
with the Wordstar commands, the pack-
age includes command stickers to place
onthe keytops. Other software available
includes Mbasic, a business graphics
package, and the Sage Accounting
System.

and the BIOS only 1K, This leaves 59K

The Philips P2000C’s shoulder strap also holds the keyboard in place.

and reasonably priced. Good, reliable
software is available immediately,
which is always a good sign. The
addition of MSDOS and [BM compata-
bility is not so nearly as good.

Philips appearstobe underincreasing
pressure from other IBM compatibles
and has responded by quickly putting
together a board to meet this threat. It
hasn't worked. The Copower board can
only be recommended if you want
another operating system and more
memory, or you need to run a specific
piece of IBM software. But as a machine
that runs MSDOS and CP/M (and it is
possible to run them concurrently some-
times}, P2000C has a lot going forit. P

ractergenaerator
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E PRE-VIEW

Addison Wes-
ley's games are
something of a
surprise. Poor
seams rather
atrong, but look
atthe price. For
£15 you would
expect to get quite a product.
The most exciting part
Dreadnought, for example, is
the packaging. The games
themselves aren’t as good as
many magazine listing. You'd
probably feel cheated if you'd
paid the more usual £7. Some-
thing has gone very wrong
somewhere, rather like it did
with Century's new Spectrum
games (PCN, issue 88).

Ever fancied being a bar-
man? Well, Tapper draws on
this theme in an original and
entertaining game. It's a US
import from Bally Midway in
which you play the part of the
bartender and have to keep
clients’ glasses filled.

Being topers they knock the
stuff back at a fair pace and
sling their glasses about, which
you also have to catch before
they breal.

Do you have nightmares ab-
out ink-worms? Arthur, the
heroof @uinx has. You help him
stamp out the inxworms which
crawl across his exam paper. If
they get to the other side they
turn into paper-ealing mons-
ters which devour Arthur's Ad
sheet.

There are bonus points for
eating food, which appears at
random. But.then you'll have to
take Arthur to Lhe Luothpaste or
not even an apple will keep the
death-dealing dentist at bay.

For younger players there's
Paddington's Garden Game.
It's a gentle introduction to
arcade pames as you guide
Paddington around his garden,
He has to catch butterflies (but

iWe take a look at new appearances on the software scene and outline the shape of things to come.
Note to publishers: If you wish your company's product to be included in this round-up, please

send only the very latest releases to Bryan Skinner, PCN, 62 Oxtord Street, London W1A ZHG.

Don't forget to include prices and telephone numbers. |

COMMODORE 64

again, why should software
aimed at a young audience
always be educational?

Mirrorsoft is really going to
town with its younger user
software. Continuing  the
Caesar theme, Uaesar’s Travels
comes with a 60 page instruc-
tion booklet which includes
some half-dozen pictures to
colour in.

The booklet has a story, but
with 18 different endings and
the package includes a useful
keyboard overlay with com-
mands like walk, go back, jump
and hide.

One normally associates
Longman with educational
software, but aceording to the
latest press release, the com-
pany’s just released the arcade/
strategy game, Agent USA.
You must buld ]l«? your de-
fences while a warding off the
Fuzz (this is in the States,.
remember?). The aim is to
defuse the Fuzzbomb which
turns innocent citizens into
Fuzzbodies,

We're told it uses 'top-flight
graphics, smooth animation,
and an instantly accessible but
ultimately complex strategy
framework’ . . . we'll let you
know what it's really like soon.

The trend of the game of the
film continues with Alien. It'sa
sort of strategy/adventure in
which you direct the actions
and movements of the crew of
the Nostromo,

The story istold in a booklet,
just up to the point where the
eighth  passenger  makes
ite stomach-turning debut.
Although you're playing Com-
mander, the characters won't
necessarily obey your orders,

Their characters and experi-
ences will influence their ac-
tions, so it's up to you to get
familiar with them 20 you can
predict what they're likely to

Jet Power Jack £7.95 Micro Power 0532-434006
Frenzy £7.95 Micro Power 0532-434006
Military Coup £14.95 Addison Wesley 0734-794000
Dreadnought £14.95 Addison Wesley 0734-794000
Front Page £16.95 Addison Wesley 0734-794000
Waterloo £16.95 Addison Wesley 0734-794000
Mutant Monty £6.95 Artic 01-995 2151

] Bad news for
| those still
struggling with
| Lords of Mid-
night. Beyond
has just re-
leased the fol-

=N low-up, Doom-
dark’s Revenge. It is similar to
Lords, but the plot, character
independence, size, etc have
been improved. We'll be car-
rying a review before
Christmas,

Mutant Monty wants one
thing from life — toget rich and
famous. There are 40 rooms in
which Monty can pick up piles
of gold. Naturally there are
various beasts, aliens and soon,
intent on stopping him. And as
for getting famous — just help
Monty rescue the damsel.

For UXB [reaks there's Bomb
Secare. Essentially a platform
game, you have to get to Cyril
Saboteur’s bomb before it ex-
plodes. There are some neat
graphics touches, but it's one of
those very fast, infuriatingly
difficult games that are almost
impossible to play, and which
therefore isunlikely to do well,

Sinelair’s association with
ASK and MacMillan is produc-
ing a wide range of educational
software.

If you want to get into
meteorology, check out Weath-
er Master I'soneofthe latest in
Sinclairs excellent Science
Harizons series, some of which
are as valid for adults as for

students. Written by Fiveways,
Weather Master will help you
learn about weather systems
and how they produce our
climate.

Weordsetter and its compan-
ion games are aimed squarely
at the under-eights. Wordsetter
gives you two games which are
intended to introduce the con-
cept of sets. Estimator Racer
has you in the driving seat of a
racing car which must be
steered into the lane which
corresponds most closely with
the answer to a sum., If you're in
the wrong lane at the half-
kilometre mark, you'll be un-
able to avoid a large rock, not
known to be beneficial to For-
mula One vehicles.

Do you ever get frustrated by
your slow typing speed when
you're hacking in PCN listings?
Touch-Type  might  help,
althoughit’s intended as an aid
to 'real’ typing, with a proper
keyboard (no, [don'tinclude the
Spectrum Plus  in  that
categoryl.

There are four levels of help
and 15 lessons. There's a per-
formance report at the end of a
sesgion, and the program prob-
ably beats evening classes on
price at. least.

See-Kea of Assic was sup-
posed tocost £7.50, (PCN, issue
54) but now Mastertronic has
get up Master Adventurer, the
price has tumbled to £2.99 and
we're promised many more
cheap adventures next year.

don’twirry they'raallveleased s Doomdark's Revenge £9.95 Beyond 01-837 2899
at the end), and avoid the snails The film was good, but com- T R TADR < S
and hedgehogs. ple_}x as the game may be I feel Estimator Racer £4.95 Sinclair 01-499 2666
It's colourful, fairly tuneful | Mindgames has missed out on Weather Master £7.95 Sinclalr 01-499 2660
and quite relaxed, Not much | the chance to produce a really | MutantMony £6.95 Artic 01-995 2151
learning involved, but then good product. Accelerator £1.90 Century City 0384-5T077
Olympic Challenge £1.99 Century City 0384-57077
Tapper £9.95 US Gold 021-359 3020 House on Damned Hill £1.99 Century City 0384-57077
Quinx £6.95 Supersoft 01-861 1166 Attackon Atlantis £1.99 Century City 0384-57077
Alien £8.99 Mindgames 01-437 0626 See-Kaa of Assia £2.99 Master Adverturer 01-402 3316
Caesar's Travels £7.95 Mirrorsoft 01-835 0246 Touch-Type £8.95 ICS Software 0932-65354
Combat Lynx £8.95 Durell 0823-54489/54029 Bamb Scare £6.50 Dollarsoft 0742-363246
Paddington’sGardenGame  £6.95 Collins Soft 01-493 7070 | BlackTower £6.50 Dollarsoft 0742-363246
Agent USA £7.95 Longman 0279-26721 The Witch's Cauldron £6.95 Mikro-Gen 0344-427317
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SOFTWARE

A game of distinction @ from British Telecom.

WELLINGTON HOUSE, UPPER ST. MARTIN'S LANE,
LONDOMN WC2H 9DL. TEL: 01-379 6755/5626

Firebird and the Firebird logo are trademarks of British Telecommunications plc.
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PAGES OF POSSIBILITIES FOR YOUR

ZK SPECTRUM

INSTANT ARCADE GAMES FOR THE
ZX SPECTRUM £3.95

Will enable newcomers to computing to wrie creative
games programs without learning BASIC

25 PROGRAMS FOR THE SINCLAIR ZX MICRODRIVE:
MULTI-USER GAMES FOR THE SPECTRUM £5.95
= w A lively collection of 25 multi-player games for
‘.II\_T.E-- - single and multiple screens,
THE SPECTRUM PERIPHERALS GUIDE  £4.95
Assesses he types of accessory available for
expanding the SPECTRUM, Provides all the information
needed to make an informed purchasing decision, An
essential reference book for SPECTRUM owners,

THE COMPANION TO THE ZX MICRODRIVE AND

INTERFACES £5.95

——=an\ The complete reference companion for users

:_NE - wantng tb explore the world opened up by the
Microdrive and Interfaces

CRACKING THE CODE ON THE ZX SPECTRUM £6.95
: w A practical guide to machine code

NEY ‘programming. Shows how to
‘utilise the full power of the
hardware,

THE BEST SOFTWARE GUIDE:

SPECTRUM GAMES £3.95

A consumer guide to the vast
The Pan/PCN Computer Library is an extensive  uantity of arcade games

and authoritative series of computer books, Its broad ~ software on the market for

range caters for games players and programmersof  the SPECTRUM.

all levels of ability and experience. Good value

paperbacks for ZX Spectrum owners af your local

computer book stockist NOW!

SIXTY PROGRAMS FOR THE ZX SPECTRUM £5.95
Includes space games, word games, war games, utility
and educational programs

o Pan Books Ltd., Cavaye Place, London SW10 8PG. Reaistered in England. Regisiration No 28585

—_——
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PS| WARRIOR

Games are becoming so mega
that you need a nuclear physics
degree to understand the in-
structions.

The five chapters of introduc-
tiom Bay you are a warrior in a
giganticgilo, and you are Lrying
to reach the Source at the foot of
the silo to destroy it. The silo
has puards, of course, and is
vast, as you can see if you press
the 3 key to take you into
Remaote View mode. This can be
done if you are in a transporta-
tion chamber, such as when you
start the game, and it allows

i COMMODORE 64

you to leave your body behind
and scroll round the silo in
peace using the keyboard or
jovstick. The size makes the
Land of Midnight look like
somecne's back garden. Your

SULLLLLILAL S
e o
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immediate vieinity is shown in
the centre of the screen.

The silo is inhabited by Psis,
Ids and Pupae — weird crea-
tures altacking dilferent parts

]
I I
i

e PR e o
of your mind. They're ghostly
shapes, represented by a group
of tiny swirling squares of
different colours, and you de-
fend yourselfand your sanity by
firing your psi-netsat them. You
start the game with 80, and
they are activated by using the
fire-button twice -once tojump).
Netting a creature doesn't kill
it, but restrains it for a while,
allowing your escape,

The charazter you contral is
rather lacking in fine detail,
and resembles an SAS man in
jump-suit and white visor, but
his movements are a delight.
Turning the joystick in a full
circle causes him to awivel
through 360 degrees, while his

lhead moves constantly from

side to side to check all the
angles, He glides along, and
with a neat switch you can be
firing while retreating or
advancing on one of the enemy.

There are almost as many
controls on the sereen as on the
Might-deck of Concorde.

If it gets vou hooked, it could
keep you pecupied for months,
though it didn’t hook me in the
way the last few Beyond re-
leaseadid. It was socomplicated
I awitched it off with almost a
paiofrelief, MikeGerrard

Rating 7/10
[ Price £9.95 Publisher
[ Beyond  Software
! . 01-837 3699

DRAGON

SNOW QUEEN

I've been reviewing Dragon
software for almost two vears
now, more or less since the
machine first came out, so it's
obviously an outstanding piece
of software that makes you
say . .. this is abcut the worst
thing that's ever been cLoaped
into the beast. This is a shame
because the intentions are
obviously good, but good inten-
tions don't make for good soft-
ware, I'm afraid.

Based on Hans Christian
Anderson's story, Snow Queen,
this is a spelling and shape

recognition game from a soft-
ware name new to me, Cam-
brian Computersolve,

At the start you're offered
optional instructions and these
are needed because the game
itself is a mite confusing. You
apparently have to help spell-
out the words that are hidden in
the ice on the Snow Queen's
enchanted lake, using either
keyboard or jorstick to move a
blue window about the screen to
encircle the letters in the cor-
rect order.

What happens is that the
screen is filled with what
appears to be a jumble of
various block graphics pat-
terns and you are given a word

to spell out. Just as you can see
patterns in the snow, 80 you can
see that some of the letlers
stand out in the jumble, but
others appear to be missing.

By moving the blue window
around, though, it should be

possible to find other letters |

because the window blocks out
part of the apparent jumble to

sometimes leave a letter that
vou didn't know was there
isolated inside it.

Boredom is just one of the
major fanlts, another being
that there is no indication as to
whatage-rangethisisaimedat.
In fact, it isn't suitable for any
age, It's a shame to be destruc-
tive over what is meant to be a
helpful program, but there’s no
room on the educational soft-
wareshelvesforthis.

Mike Gerrard

Rating 1/10

Price £5.95

Publisher Cambrian
Computersolve
(74566-7T121

COMMODORE 64

CLIFF HANGER

Cliff Hanger is so gimilar to the
styvle of the Roadrunner car-
toons that I wonder if it wasn't
originally written with these in
mind. Discretion being the bet-
ter part of copyright problems,
the characters here are two
cowboys. CLff Hanger is the
hero (you may know his
brother, Coat, and cousin, Air-
craft).

There are 50 screens in all,
each introduced by a clapper-
board sequence waich tells you
which level you're on, which

secreen vou're on, and which
“take’ it is for that screen — in
other words, how many times
vou've goofed up so far and still
not got it right.

Each screen has a slightly
ditferent desert setting, with
rocks and cactiscattered about,
you standing on one of the

foreground rocks, and a long
road winding into the distance,
Along this road runs Mr Bad-
Guy, and yeu have to play the
cunning coyote trying to stop
the roadrunner using a series of
ingenious devices.

The Faraday screen, for ex-
ample, has you on a eliff on one
side of the road with a giant
magnet, while on the other side
is an anvil, When you pick up
the magnetit attracts the anvil
to the middle of the road, where
it plummets, hopefully just as
the baddie is passing beneath.

Other screens include Get-
ting Your Own Back, where you
throw a boomerang, and va-

rious others involving trampo-
lining, bomb-throwing and
boulder-dropping.

Only falling off a cliff loses
you a life, though in the 30
sereens of the second level you
have to be much more careful
and get out of the way of the
devices, which have a habit of
backfiring on you.

The graphics aren't quite up
tocartoon standard, but they're
amusinglydone,  MikeGerrard

Price £7.95 Publisher
New Generation
Software 0275-

i BB4T52

Having won your Diploma of
Trashmanship in Trashman,
New Generation now makes
vou an offer vou can't refuse
(sorry) — the chance to be a
bin-man all round the world.

You start with £250 in your
pocket, which abviously won't
get you far with the price of air
fares these days, but it will take
you ta Paris, Murich or Madrid
andstillleave yousome change.

In Paris the problem is frogs
hopping about a pavement cafe.
You have to move in and cut of
the tables to collect them,

TRAVEL WITH TRASHMAN |

avoiding the waitresses, who
say something rude in French
should you bump into them.
Your eash decreases with time
passing, especially if you're
inefficient or elumsy. You can
increase it by clearing the
gereen enough to allow you a
little hop to another city.

Like Munich, perhaps, where
you wind up in a beer hall and
have to clear the tables of
empties as the beer-swilling
(Germans go about the serious
businessof getting persistently
drunk. Different tables raise
their arms in unison, and some
characters can put away more
than others, It'= upto you to nip
round and collect the empty

glasses, trying to avoid the
temptation of a guick tipple
yourself.

If you're capable of standing
and haven'tlost the air fare you

can maybe then go to Madrid,
keeping a bull-ring clean,

The only complaint is the
long delay between games. You
really wan: to get on rather

than walch messages scroll
across the screen. There's a lot
of rubbish about, after all.

You'll have to work hard and
efficientlvin the cheaper places
to earn enough to reach exotic
locations like Samoa and Hong
Kong. Den't ask me what the
trash trouble is in Samoa —['m
have enough trouble with
the frogs A fun game, and a
good follow-up.

Youshouldn't need to bin this
one. Mike Gerrard

Rating 5/10)

Price £5.95 Publisher
New Generation
Software (225-
316924)
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ROCKET ROGER

Walk, run, jump and even jet thrust your

way round this single jcontinuously scrolling
screen drama as rocket' propelled Roger mines
zrystal fuel for his stranded mother ship,
fighting off hordes of marauding nasties on
the way, watching out for sizzling security laser
beams, sliding doors ard invisible force fields.

Send for full colour product leaflet (enclose a stamp)
Alligata Software Ltd., 1 Orange Street, Sheffleld 514D

UNBELIEVABLE
SAVINGS

** COMPUTERS ** ** MATRIX PRINTERS ** ** DAISYWHEEL **

EX VAT EX VAT * *

APRICOT F1-fram E£775.00 ANADEX DF-B500 500¢ ps £2234.00 PRINTERS EXYAT
APRICOT Poipt 7 from £2950.00 ANADEX WPE0D £1961.00 BROTHER POA
APRICOT PORTABLE from E1485.00 BROTHZR EP44 POA BROTHER POA
APRICOT ZHEK 315Kx2 MONITOR £1385.00 BROTHER HRS POA BROTHER POA
APRICOT 256K 720Kx2 MONITOR £1545.00 BROTH=R M1008 S0cps £168.00 BROTHER POA
APRICOT X1 256K 10MB MONITOR E2186.00 CANDN PW1T080A 160cpal| E268.00 BROTHER POA
BBC B £320.00 CANDOMN PN 1564 180 £379.00 OAISYSTER £218.00
CIFER 000 Mult User 2108 E5095.00 EPSON RX BOT 100cps POA DIABLO E1285.00
COMMODORE 8250 DISK DRIVE £T85.00 EPSON RX BOFT 100cps POA DIABLO Sheel Feader £480.00
COMMODORE 8298 £685.00 EPSON FX B0 180cps POA FUJITSU SPA20 4Bops ETH5.00
COMMODORE SX-84 PORTABLE £675.00 EPSON FX 100FIT 180 ps POA JUK] B100 18cps E325.00
COMMODORE B4 E166.51 EPSOM LG 1500 200apa (NLGY POA 2010 Berial Mops £545,00
COMMODORE DISK 1541 E165.21 HONEYWELL From E375.00 2030 Paralle 20cps £545.00
COMMODORE PARALLEL INTERFACE £58.50 MANNEEMANN MTHOB0cps E177.00 3510 Serial 35¢ FJ‘-i E1049.00
COMMODORE 1530 C2N SASSETTE £32.00 MhMMFHM.-’NN MT180 160cps (ML) £578.00 530 Para £1049.00
COMPAQZ2 2XA60K E1785.00 NEC PINWRITER P FI{NLG) E535.00 7710 Sarial 55 £1440.00
COMPAQ Plus{10ME) E3185.00 MEWBURY 004, £2065.00 7730 Paralle 55cps £1440.00
|BM PC List less 17.55%; PHOMNE MNEWBLIRY E1385.00 DY 450 45ap: £880.00
GLIVETTI M20 180K B 2xJ20KR Drives £1285,00 QK| £625.00 11040 RO £1185.00
OLIVETTI M24 128KB 24360KB Dy s £15675.00 oKl 5 FAR0. 00 QUME 45 RO £1550.00
OLIVETTI M24 1Z8KE 10MB Hard Disk £2685.00 QK QI 2410P 35 E1515.00 CLUME LETTERPRO 12/20 £475.00
e POA OLIVETT| LIMHL:"JF 20cp £520.00 RICOM AP1300S EBB5.00
SANYOD MBC 555 128K 2x 160K, Drives £785,00 PAMASONIC 8] £249.00 RICOH RP1BO0S £1175.00
SIRIUS 256K 10MB E2B50.00 SHINW, CPAD Madel || F1 £165.00 RICOH RP1BO0S FLOWRITERSK  £1248.00

SIAIUS 256K 2.4MB E£2085.00 STAR DELTA 10160cps EH5.00 HICOH RP1600S FLOWRITER 8k
SIRIUS 128K 1.2M8 E1645.00 STAR DELTA 15 180cps £399.00 IEM BC £1299.00
ACTIBM Memary Expansians lrom E£222.00 STAR GEMINI 10% 120cps £180.00 RICOH RP16B00S Sheat Faader £459.00
PLUS 5 Exteinal Hard Disk Drives POA STAR GEMIMNI| 15X 120c :‘E?g% RICOH RP1600S Tractor F138.00

* W e STAR ( g SMITH

. SO FTWA H E STAR 3 £525.00 COROMNA TP1 12cps E154.00
ALL MAJOR SOFTWARE PROGRAMS SUPPLIED AT TOSHIBA TH2100H 182cps E1215.00 TEC 5mnw!l'1|1|r-:| 104040cps  BABS.00
LOW COST TREND B30 200cps MLG Biraps T1350.00 1EG STARWRITER FE0655hcps £1235,00
D BASE Il £360.00 TEC elie RN

WORDSTAR £195.00 TEC Tractor £138.00
52 MAYFAIR R 4
B o i ICROS VDU’s & TERMINALS

MULTIMATE £240.00 CIFER T4 £760.00

O BASE Il £230.00 ) HAZELTINE ESPRIT Fixec Keyboard £385.00
DMS DELTA 38500 BLENHEIM HOUSE, PODMORE ROAD, QUME QVT 103 (VT100VT131) E885,00
FRIDAY £135.00 LONDON SW1a 14J TELEVIDED 310 £488.00
FRAMEWORK, £345.00

Nol only do we offer top quality products at low TEL 01-6?{] 3255 ]Ir 8?1 2555 *MEMOHY EXPANSIONS*
prices. We also support and devalap Software with the We accept official orders fram UK Government and
assislance D[ aur long established soltware dept Educational Establishments, Mall Order and Export AST HERCULES, QUADAAM, SIMONS
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SOFTWARE,
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COMMODORE 64
QUANGD

It's taken me mantha to remem-
ber that a Quango is a Quasi-
Autonomous Non-Governmen-
tal Organisation, and then
along comes Interceptor to in-
form me that it is in fact a bird
that has the power to fly
through earth and rock and
chase robots. The good news is
that it takes ages to hatch out.
The bad news is that you're a
robot — Angus Fungus — and
it's your job to gather the
mushrooms in the eight
caverns deep below the surface
of the planet Sedron in this
Dig-Dug variation

In the first cavern there are
passageways leading maze-like
towards the ten mushrooms,

and as you move (joyatick only)
you remove patches of soil that
fill some of the passages. There
are also rocks hanging around,
and if you remove the soil from
beneath such a boulder it no
longer hangs but plummets . . .

Make sure it doesn’t land on
{Vou, but preferably on the

rightoid robots that for some
reason are chasing you round
the passageways. Maybe they
just like mushreoms, and while
the instructions deseribe them
as 'evil but stupid’ they certain-

ly show no stupidity in the way
they tail you and chase you,
Another hazard for Angus is
the giant Quendorian wort-
weed. When the soil is removed
from above one of these little
plants it shocts upwards as far
as it can, right up Angus’s
trouser-leg ifhe’s not out of the
way a bit sharpish. Even if he
is, the plant still blocks the
passage. Boulders, too, have a
habit of blocking you in, and as
well as being a test of joystick
dexterity, Quango is also a
strategy game as most of the
mushrooms are in unreachable
places. Fortunately you can
pause the game to give you
some hope of figuring out what
to do, and I found a good tactic
was to choose a different
mushroom on each foray, spend
a little time trying to figure out
how to get at this particular

one, then hope later to string
them all togeher in one mad
dash. However, as ['ve not yet
gotoutof thefirst cavern maybe
thia ian’t the tactic to recom-
mend,

Kach cavern occupies several
gereens, and the scrolling move-
ment is very smooth with lots of
jaunty music. You're aided too
by a supply of bombs, and you
hawve just enough time to plant
one of these (using the fire
button) and escape. In the four
deepest caves there are under-
ground streams,

An excellent game, fast-mov-
ing and frustrating, addictive
and amusing.

Mike Gerrard

: Rating 9/10

| Price £7.00 Publisher
Interceptor Micro’s

B 07356-711456

AMSTRAD
BRIDGE-IT

Iwouldn't classthisasone ofthe
most exciting games I've seen
- in fact it's dead boring.

Bridge-it, as its name sug-
geats, is about bridges. You
gpend your time ppening and
closing bridges for your men to
Cross.

To control the four bridges
you can use a joystick or the
keyboard, If you prefer, you can
redefine the keys for your own
ease but I think that A for top, Z
for bottem, = for right and < for
left is quite a good selection.

There are nine levels of play
and you can have from one to 50

lives — sounds a lot but you'll
need them if you are ever to
finish the game Other features
of the game include Hfor hold, S
for continue, N for music stop
and M for music plays.

1 started playing the game at
level one with 50 lives — well,
I'm a pessimiss. The outcome
was horrendous.

Getting the first man overthe
first twobridges wasn'tdifficult
— it'swhen youhave more than
one man on the screen that
things get a bit tricky.

Even with fast coordination
on the keyboard, men kept
dropping like flies into the
water. And with 50 of them
pouring onto the screen, things
got out of hand

Next | opted for level one, but
thistime with one life. With one
life vou get three men. Well,
would you credit it, even this
one was a killer to master, and

as soon asone man falls into the
waterthe game comestoanend.

The game then becomes te-
dious because you don't actual-
ly achieve anything. With 50
men | managed to get some

acrose the four bridges safely
but I didn’: win any prizes.
Another irritating thing ab-
outthe game isthat after you've
lost a pame you start the
monotonous procedure of going
through the general screens
before yougel back to the game,
The graphics are rather sta-
tic, apart from the men crossing
the bridges and the bridges
opening and closing, and the
sound isofa fairground type. At
£8.951t's not forme,
Sandra Grandison
|

! Rating 5/10

Price £8.95
Publisher Amsoft
LY ¥ 0277-230222

PLUMMET

Ah, I do like a game that has a
believable scenario. In Plum-
met you are present at the
opening of New York’s newest
skyscraper when the Mayor
gets stuck in the lift between
floors. You have to take the
30 piecesof rope scattered aboul
the building up to the lift,
secure it to the steel beams
before the chain breaks, while
simultaneously avoiding the

falling concrete blocks, dust,
mutant revolving doors and the
ghoulish hunch-backed Zombie
Daormen.

Thiz nonsense might have
made a nice enough game, but
unfortunately it doesn’t, being

badly let down by the poor
graphics and even poorer sound.

Your here iz Mr and Mrs
Cart's little boy, Orsen, and he
starts atthe foot of the building,
which is made up of three
vertical sereens. Down the left
of all the three is the lift shaft,
where the Mayor does his plum-
met once you've lost your third
life, and all three screens have
the uaual ladders and platforme
and the flashing pieces of rope.

Apart from the fact that the
game soon gets tedious, the
main drawback is the poor

gquality of the graphics. Not
only that, but the falling dust is
inaccurate: sometimes it kills
you without actually touching
you, and at other times it will
pass right through you. The
same might be said of the game
. .. it passed along the conveyor
belt of new Spectrum software
with nodiscernible impact,

P

Rating 4/10

Price £7.00 Publisher
Interceptor Micro's,
(07366-71145

COMMODORE 64

THENOMADOFTIME

The presentation of this 'illus-
trated text adventure' is im-
pressive, with an excellent sci-
fi cover to the large video-style
wallet that houses the fast-
loading tape and the 16-page
booklet of instructions.

Sub-titled The Adventures of
Oswald Bastable, it is based on
a trilogy of books by Michael
Moorcock, though you're told
it's not essential to read the
books before tackling the
adventure.

The scenario takes a page to
explain, but it boils down to the
fact that the very logic of Time
itself has been threatened and
you, Captain Bastable, must
explore the earth to find and
bring together the Jewels of
Time in order to avert disaster.
You have enough food and
water for 60 days — can you
savetheworld inthistime? Just
to keep you on your toes there's
a clock ticking away in the
top-left corner of your sereen.,

There are two main parts of
the program: a conventional
adventure set in various places
on Earth and a simplified flight-

simulator which shows the dis-
play panel of your airship, and
by which you must land in the
ten places where the adventure

AjRIRIF NiRE[TE

takes place, ranging from Sing-
apore to East Grinstead.

In the adventure itself you're
given little help, other than

that you use the standard
two-word format. Landing out-
gide the public library in East
Grinstead | wanted to explore
but the commands | tried all
resulted in ‘Not possible, Bast-
able!’

There may be a good adven-
ture in hgre struggling to get
out, but if the world comes to an
end in 60 days' time don't
blame me, blame this program,

Mike Gerrard
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Rating 4/10
Price £9.95 Publisher
Mosaic Publishing
[ 01-2284463
I
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Q MOD

V23 modem. Direct telephone line connection,
120075 baud full duplex operation for Prestel
and other database access, 1200/1200 baud
half-duplex operation for user-to-user
cammunication.

Q CALL
Auto dial/answer unit for attended or
unattended operation.

Q CON
Asynchronous multi-speed interface, single
chip micro based with software on microdrive
cartridge. Operates at 9600, 4800, 2400,
1200, 300 and 75 baud. Independent Tx and
Rx rates. 25-way D-type, SER 2, power and
expansion connectors. Provides VT100
emulation and software support for Q MOD and
Q) CALL Can be used with any modem.

S R i
Tick  Quantity Module Price” Value
O ; QCON £79.95
® |o__ QMOD £7995
o QCALL £4995 Lty
5 . 1 Total order value
This modular communications package gives your QL more Ol enclose a cheque/PO.t made payabe to OF, Ltd
versatility and potential than probably any other add-on. [ Ptease charge my Visa/ ccesst card
Using expansion connectors, the units stack on top of each ok [+ O ) 8 G

emulation, telex, electronic mail, and access to the international
PSS network and databases like Prestel and Micronet 800.

The modules can also be purchased individually, starting
with the Q CON for interfacing, I/0 control, and support for
subsequent modules. It accepts any modem, including of course
the Q MOD V23 modem. Q CALL provides unattended or attended
auto-dial and answer facilities.

[ Please send me more information

Mama___

Address____

= e R Tel

0.E. Ltd, North Point, Gilwilly Industrial Estate, Penrith,

other to provide a universal communications facility for VT100 I Signed_
! Cumbria CAL1 9BN. Tel: 0768 66748 Telex: 64157

It all stacks up to universal communications - atadownto —, “inc, VAT and P&F. Plaase allow 28 days for delivery

| tPlease delete as approprate

earth price. You'll find price and order details in the coupon. ‘ Oel PO e e [ PR p—
| |



TOP
SHOWROOM
SERVICE

ROCK
BOTTOM
_ PRICES

PERSONAL CALLERS WELCOME AT OUR EXTENSIVE SHOWROOMS
MOST EQUIPMENT ON DEMONSTRATION

= - ] NITO - Al
The UK’s Best Printer Prices eretititnane N soniEN

Sanyo B112 High Res i
Only a sample of our massive range of printers T4 MONITORS ~ BOLOUR

o Cammaodore 1701 Compoasta/Sound
shown here — phnnﬂ for further details Fdalty M 14 AGB/Comp/Soumnd
Microwiees 143 1MS MNorm Fes BGE

Microviten 143 1MWE for £X Spactrem,
s HGR

DAISYWHEEL LETTER QUALITY Micromtos 1421198 -G e 1O

Smith Corona TP1 (P or S) ! £189 00+ VAT= £817.35 Microvicec 144 1MS g

Juki B100 (P) £335 00+ VAT= £385.25 Sanyo d105 harm Fea HGR

Brother HR15 [(Pors) £329 004 VAT= E£378.35

Daisystep 2000 (P) i : E239 05+ VAT= [275.94

PRINTER/TYPEWRITERS 49+ T = @zn.ns
Brother EP2E Dot Matrix [S) | £118.00+ vaT= £136.85 00+ VAT = 129.95
Brother EP441(S). . .. ... ., .. .. E1BB.00+VAT= £217.35 A E
Modems avsilable fo- Easylink and Telecom Gald RS T 37 80
Juki 2200 Daisywhaal (P ar 51 7 E2389.95+ AT~ £276.84 E74\AT= £208.85
DOT MATRIX PRINTERS BEDTu- L3844
Brother HRS (P or 5) oo B12300+ VAT= E143.75 : B9 4 UAT = Coos a5
Canon 10804 NLQ [P] A 27800+ waT= E320.85 j r Frinter Plotter B + AT = CES.55
Canon 11564 NLG P, E345.00+VAT= E401.35 1707 Calow Maritar JO+VAT= £198.00
EPSON AXBOLF), . | . E185.004+vAT= £224.25 Amstrad

EPSON RXBOF T PLUS (P) e220.00+ VAT= E253.00 Amstrad CPCASS Green Monitor EP08 00 +WT= £240.35
EPSON FXBO(FI E384.00 + VAT= EH?E.BB Amatrad CPC4G4 Cobur Monitor £30° D0+ VA=  E346.18
EPSON AX100F T (P) £332.96 + VAT= £390.85 SANYO MBC 555 Businoss Computer

EPSONFX100FT(P).. .. E430.00 + vaT= £494.50 1:3H'||'I<Yrﬂ|uu g N rdstar Calcstas InGsta L9500+ wAT= C814.85
Seikosha GP100A (F) ; E129.90 + YAT= £149.39 BBC

Seikosha GPSOA (P L E7RE0+VAT= ES1.89 BHC Modsl B

Seikosha GPS0S [%Bc:uuml ' E7d90+VAT= £91.89 hods Bine Clisk | F

Seikosha GPSO0A [P), . £139.890 + vaT= £160.89 Curnsna 13 100K DO ¢

Seiknsha GPSS0A [P) £179.90+\VAT= C206.89 C 20K

Setkosha GP700A Calaur (P £2789. 80+ WAT= £321.89

Shinwa CTBO(P), , E175.00 4+ vaT= £201.25

(P1=Parallel-Centrorics  (S)=S5eral RS232

Smith Corona range of printers Now in Stock —

E334 74 + WaT
Phone or write for details y

£3

L1437.78 + VAT E1
ELE BT + VAT = E122.
GHE B0 4 VAT £85.00
L2170+ WAT= L24.95

INSTANT CREDIT |.||] to 36 months to [IE]'BR=- Apricot Computers — Fantastic Prices — Phone NOW!
v Alliten ver £150 available on our easy credit terms,
: details available on request. MSX Eumputers In Stock Now
’ Toshiba HX10 64K, .. .. ... .. oo E217.05+\VAT= £249.95
Sanyo MRC10 B4k . £234.74 + VAT= £269.95
Sony HB7EB B4K. . . E252.13 + VAT= £289.95
JVC HCZG3 B4K o ) E226.04 +VAT= £259.95

Full range of MSX accessories available

ort + Trade
1-686 6362

SUPERDISKS

LONDON'S LOWEST PRICES ON FLOPPY DISKS

Prices per box of ten ex WAT

Mail Order + Ex
Hot Line Phone

ga00 0500 5ad6TP1 DS36TP ¢ Delvery by Securicor (3 day) please add F_E.l'.l[} + VAT per item
4[]]’H 40TR Em‘ﬁ A0TR Delivery by TN.T. (overnight) please add £3.50 + VAT per item
1 : T il Send off the coupon or order by ‘phone quoting your Access,
_B%EF 0l £10.95 £18.20 £19.80 Ezz'sn_, Barclaycard No. ‘Phone 01-68E 6362, Immediate
BM 51|'.1” E13 55 :13 5“ Ezﬂ 05 £24 un despatch on receipt of order or chenue clearance,
T ; 0 an Ta B On: c it 335
VERBATIM 5% |£15.50 | £23.50 | £22.50 | £30.50 I S60 Bos M oroen dit S48048 it 1800108 |
I]'T'SHN 5”‘1” 2153" ﬂqﬂn E!l!n Eﬂ.ﬂﬂ '-'\I_J;rrlr;nif.ullutlu:lu-l ||1:|LI£!|'5|;_"[:]'-!JI|I| PLLs, Governmant Diespartments
ant haCANONA LS S| LG
s
_TUK 5 " t1?'5' Ezssu el Easnn These prces corract until supurcaadod by mext acvertisement
__BASF 31;4-;" |£3ﬂ'sn - - -] ‘——————-_————————_———-—"q

I Ta Cash & Carry Computers. 53-58 High Street, Croydon, Suerey 0RO 160,

Plaasa supoly —

Add 70p for PEP per box of 10 disks

BASH & EAHHY chP uTEns or charge my Aocess'Barciayoard No

|
|
I
53"59 "inll stl‘ﬂﬂt, : fiama e _ Signature
i
i
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SKOOLDAZE

I'm going to
stick my neck
outandsay that
Skooidaze 18
the most origin-
al, entertain-
ing game I've seen on the
Spectrum this year, if not ever.

Eric’s lot is not a happy one.
The school reports are stashed
in the staffroom safe and the
young lad must remove his
before the headmaster sees it
The safe works on a four-letter
combination, each letter known
to one master only, and the
headmaster's comes first in the
sequence,

To get the letters Eric must
hit all the shields hanging on
the school walls. This starts
them flashing which confuses
the masters. Then you can
knock them down and force
them to reveal their letters.

There's s0 much going on in
Skooldaze that it's difficult to
know where to stari. Imagine
the screen as a window on the
school, There are three floors
and as Eric approaches the
right or left of the screen, it
gerolls to reveal a side of the
gchool. There are staircases at
the extreme left and right, and
the graphic detail is fantastic.

The map room on the top floor
comes complete with a tiny
black and white map of the
world on the wall, Many of the
rooms have hlackhoarda and
vou'll occasionally see some
urchin chalking up graffiti like
‘1 hate fizzicks'.

The school is a hive ofactivity
— masters and pupils wander
about, bullies flatten class-
mates, catapult shots are rife
and should Erie be struck he's
out for the count for a few
seconds.

And woe betide him if he's
caught flat on his back, pun-
ching a fellow or using a cata-
pult. The punishment is lines,
lines and more lines The worse
his behaviour, the more lines he
cops. If he accumulates more
than 10,000 he's expelled and
the game ends.

From time to time a bell
sounds, marking a change in
lessons and Eriec must hurry to
the room indicated at the foot of
the screen. Some rooms are
obvious, but before you can get
veryfarinthisgameyouhaveto
master the geography of the
school.

Arriving too early usually
gets Eric involved in a scrap
with hispals, but being late will
earn him more lines. Even
when he finds a seat and sits on
it and notthe floor, he can't look
forward to a peaceful lesson.
Pupils are in constant motion,
may sneak round and unseat
him, fire catapults at him from
behind, rat on him to teacher for
things he's not done and worse.

Speechis handled brilliantly.
A tiny, cartoon bubble appears
by the speaker’s head and acts
as a window throagh which the
words scroll.

During a lesson, guestions
are posed by the teacher and
pupils answer, generally begin-
ning, ‘Please Sir, I cannot tell a
e s

And if Eric tries to escape the
mayhem of the lesson, some-
one’s bound to tell tales and it's
more lines. It's unnerving to
appoach a group of schoolmales
and be told that someone has
hidden something implicating
you in some misdemeanour,
and that if one of the masters
finds it you'll be in trouble — 1

had visions of the counter soar-
ing to the 9,000 mark.

A clever touch is that you can
usenames of your own choosing
for the characters.

But what atout the shields?
Well, it'll take you some time
before you get anywhere close
to even thinking about that
nasty report sitting in the safe,
Merely existing for more than a
few minutes isbeyond the akill
of the novice,

Most of the shields are too
high to reach by jumping, but
one method is to knock down a
teacher with a catapult, then
bounce anothershot offhis head
while he's sitt:ng dazed on the
floor, hoping that the ricochet
will strike the shield. Risky it
may be, but it's not the only
means at his disposal, He could
knock down another pupil, then
stand on him and jump or fire.
Other methods 1 leave to your
imagination,

But it's still not that simple.
The History master cannot re-
member his letter. To find it out
Eric must estzblish his year of
birth (differen: for every game),
get to a room with a clean
blackboard hbefore him and
write it down, and when the
master sees his birthdate he'll
reveal his letter.

Letters won't be given in
sequence — Eric may have to
make several attempts at open-
ing the safe by writing guesses

Hi-5r - H

on clean blackboards, then
rushing to the staffroom to try
out the sequence. Once the
safe’s open all the shields have
to be hit again to stop them
flashing and conceal the evi-
denceof Eric'serrant ways, And
then Eric moves on to the next
claas in sehoal .. . I told you it
wasn't easy

The only criticisms [ have are
that it's so good that it distracts
you from your aim, and it's too
hard. But seriously, sometimes
the keys repeat asifa keyboard
buffer were being used. This
means that if you hold the
catapult key down too long, and
get punished for the first shot,
maore, involuntary shots will be
fired and more lines given.
Also, it can be difficult to
position Eric accurately at the
foot of the stairs to make an
ascent, and there are some
attribute problems,

Minor niggles apart, Skoal-
daze is brilliant. It's got the
most detailed and interesting
display I've ever seen in a
Spectrum game, the setting and
idea are original, the execution
a triumph of the programmer’s
art.

It could even create a cult
following and ifit's nol number
one by Christmas I'll be very

surprised. Bryan Skinner
Price £5.95

Publisher Microsphere. 01-853
9411

COMMODORE 64

INVADERS — 64

Just what eager Commodore
64 owners have been pining
for ever since the machine's
appearance . . . yes,aversionof
Space Invaders. What .. .it's
beendone before? 1 don't believe
it! 'Re-live those exciting and
frustrating moments on (sic)
the arcades,’ it says. But there
seems to be something lacking
in the translation of the game
onto the micro . .. like speed,

for one thing. Even the hardest
of the five skill levels begina
exceedingly slow, as if your

laser base were gliding through
treacle.

Ta be fair, Livewire has tried
to incorporate just about every

facility kmown to the games
player., Apart from the five
levels and the one- or two-
playeroption, youcan pause the
game, switch the sound off and
on (sound is adequate), enter
your name in the Hall of Fame,
use joystick or keyboard (de-
fine vour own keys) and
finally have a demonstration.
Perhaps the game is 80 old most
people will have forgotten how
to play it?

You can tell the company is
pretty desperate to know what
to say about the game from

reading tke cassette insert.
"User definable operating key
gystem’, meaning you can
choose which keys move you left
and right, and '"Zap your way to
the stars!’

Your reviewer is protty des
perate to know what to say
about it too, other than put it at
the bottomof yourlist,
: -~ Mike Gerrard

Rating 3/10
| Price £6.50
| Publisher Livewire
| Software 061-834
¥ | 4933
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BBC MODEL B 1-2
48K SINCLAIR ZX SPECTRUM
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“KNIGHTLORE", “UNDERWURLDE", “SABRE WULF”, and “STAFF OF KARNATH” recommended retail
prl'c'l: £9.95 inc VAT, Available from W.H.SMITH, BOOTS, J.MENZIES, WOOLWORTHS and all good
software retail outlets. Also available from ULTIMATE PLAY THE GAME, The Green,
Ashby-de-la-Zouch, Leicestershire LE6 5JU (P&P are included) Tel: 0530 411485
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SPALCE
ADVENTURES

for the VIC 20

for the for the
VIC 20 & VIC 20 &
COMMODORE 64 COMMODORE 64

Four colourful, bright and attractive computer games books for kids from
nine to fourteen. All they need to know is how to type elementary
programs into these bestselling computers before playing any one of
the eight different games in each book. The games are interesting

and varied, the language used is BASIC and there are guidelines on
making keying easier and designing games programs.

With 48 full colour pages in large
format paperback these books are
fantastic value at £2.95 each.
Available from all good computer
book stockists.

Pan Books Ltd., Cavave Place, London, SW108PG. Registered in England. Registration No 3895391




ATARI/CBM/MEMOTECH/ETC,
TOOL BOX'®4 is a very helpful tool which is made for you, the serious
computer user,
TOOL BOX’84 is specially designed for electronical functions such as!
-making your own joysticks, paddles, lightpens etc,
-makina qanginginstruments for light, wind, heat and resistance.
-making electronic alarmsystems,
-making your own robotsystem,
-developing vour skills in computers and electronics,
TOOL BOX'‘E4 is needed in schools, work or for your haobby,
TOOL BOX'E4 is delivered with a informative user’s quide with lots of
program listings.
TOOL BOX‘E4 is a necessity for the beaginner,
TOOL BOX'E4 adds a quite new dimension to your computer-life !
DEALER AND DISTRIBUTOR
Send for our free: TOOL BOX 'S4 Information, INQUIRIES INVITED

Norbit Elektronikk] £ 36 25

DATA ® SOFTWARE Shipping and handing E 250 per order
PO.BOX 228 N-7701 STENKJER @) e o
ORWAY (ol -

TEL: (NORWAY) (01047) 7765440, 7765310

................................................ computer and Flease send
.............. .......copies of the TOOL BOX‘&4 £ 34,25 p.p. and/or
. free TOOL BOX'S4 Information.

Name.. ......... e e L = COMC# or[1Visa#

Addvess ... I i Ee g el e e S STl o e Expailate o com o ni i
L5 2n e T8 o ieEti e d s RUARSE S e Wl CT i AL S R Signature

Chargecardno... h &

TOOL BDI“?H-I is a trademark n-F Nurmt Elektrcmkk.




OFTWARE PRO-TEST: QL

s usual with a new machine,

especially with a relatively new

hip, the QL is short of software —
apart from the excellent Psion prog-
rams.

Software developers have been wait-
ing for machine code programming via
an assembler. One of the first, and very
good it is too, is Metacomeo's QL
Assembler Development Kit.

Features

The package incorporates a powerful
full-screen editor and a macro assem-
bler. I feel the title is a bit of a misnomer
as a full development kit should inelude
some means of debugging and disassem-
bling the resultant machine code as in
Hisoft's Devpac for the Spectrum. The
editor can be used to prepare any ASCII
text file — not just assembly language
source statements. The assembler sup-
ports the full Motorola instruction set
and can produce absolute, position
independent or relocatable code as
required. A program to run via EXEC
must be position independent, as the
code is loaded anvwhere in memory, and
Metacomco's assembler automatically
uses program courter relative addres-
sing to assist in this process.

The two-pass assembler provides full
macro expansion, conditional assembly,
standard Motorola mnemonics and over
160 error messages in plain English.

Presentation

The kit comes on a Microdrive cartridge
containing the editor, asone file, and the
assembler which it held in four files —
the main module and three overlay
segments. The cartridge also holds two
sample assembly language source prog-
rams. One is a simple test and the other
provides a clever demonstration of the
QL's windowing and multi-tasking
abilities. The review manual is in A5
format with 13 pages describing this
lovely editor and 28 on the macro
assembler,

In use

Both programs are invoked using exec
or EXEc__w. EXEC allows you to switch
back to SuperBasic while ED is running
— then you are prompted for a file name
to be supplied in standard QDOS form.
ED goes on to ask for the workspace
required — defaultis 12K bytes which is
enough for small to medium text files.
Specify this amount as a number (smal-
lest B000) or in units of 1024 bytes by
putting number followed by K (largest
B1K). T used ED to edit a SuperBasic
program of some 494 lines (using 88 per
“cent of 20K space) changing all proce-
dure names to upper case (once men-
tioned in Basicthe normal editor will not
allow change of case as it automatically
converts to original) and generally
tidying it up.

At the moment I am using the editor
ontwofiles concurrently, having execed

[ Tim Maddrell offers his views
on a new QL assembler kit

ASSEMBLER

one and Exec_wed the other, so Lcan flip
between them using CTRL-C plus a
quick F4 to redraw the sereen. The main
review is in this one and I am keeping
casual notes of points-to-mention in the
other, smaller window.

Multiple versions of ED can run at the
same time but on my old ordinary 128K
QL, multiple means two — even using
smallest possible workspaces and win-
dows,

[ found [ wanted to redefine windows
after starting editing — too large
windows take time to refresh, espeaally
if a right margin is specified off the edge
of the sereen causing horizontal seroll-
ing of the whole window when passing
this edge, and too ,small is also a
nuisance. Redefinition means exiting
and starting again; 1 am using an
80-column main window now and each
time I come back toit,  must guess at the
window size not always correctly.
Perheps 1 should set the window too
large and then specify the right margin

Tahle: extended commands

As/ Insertline (s) after current

B Move to bottom of file

BE Mark block end at cursor

BF Backwards find

BS Mark block start at cursor

D Delete current line

DB Delete block

E's? Exchangesintot

EQ/st Exchange but query first

F/s/ Find string s

IB Insert copy of block

IF/s/ Insertfiles

SH Show editor information

T Move to top of file

u Undochangeson current line
at 80 ... yes, that seems to be the

answer. Metacomeo recommends ‘snap-
shot’ file saves at regular intervals
especially if vou are plagued by a spiky
power supply — very simple with
extended command sa. 1 have put an
extension of _exp on the file name and
will import it into Quill to print it.

The bottom line of the window is
reserved for error messages, and for
entering extended commands;: thissing-
le command line can hold many com-
mands, separated by semicolons, and be
up to 255 characters long,

The editor has most things well
covered, including file merging and
partial saving; I should like it to have
tabs at any position, not just at fixed
spacing, window redefinition and per-
haps insertions or deletions changing
whole paragraphs.

What is the next step once you have
formed your assembly language source
file? Unfortunately, taere is not room to
hold both the editor and the assembler
together in memory, and use them, so
thereis a fair bit of swapping files in and
out of memory via Microdrive during
program development. The editor occu-
pies about 20.4K on Microdrive and the
assembler main module about 15.2K
with the overlay segments taking
roughly 6.6K, 30.6K and 2K each =0
these are large programs. I suppose this
is the penalty paid for sophistication.

A session which loaded the editor,
edited a small file — correcting one
error, saved the source back, loaded the
assemhbler, assembled the program
without a listing and saved the final
program in Executable form took 3%
minutes.

QDOS holds a wide selection of
machine code routines available for use
in yourown programs-— thisshould save
having to write a lot of tedious code
merely to handle character and file /O,
for example. These routines are called
into action by putting various param-
etersinto appropriateregistersand then
generating the requisite trap (all very
well explained in QL Advanced User
(uide, by Adrian Dickens).

Verdict
A most professional product (reflected in
its high price) which should enable the
production of some really worthwhile
software for this potentially powerful
micro.

Onafairlytrivial level,itisfuntoseea
clock ticking away in the corner of the
command window, a trace of your
SuperBasic program going on at the top
of the screen, an alarm to remind you to
feed the budgie and vour Basic program
all ehugging along happily together —
thanks to multi-tasking, It is a pity the
programs are so large that they, plus
source files, cannot be held in memory
which would make simple changes
much faster, and [ think the Assembler
Development Kit lacks a monitor/
debugger. Otherwise I cannot fault it.
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INCREASE YOUR SYSTEM'S

INTERFACES

IEEE TO PARALLEL EXCLUDING P.S.U, IF1200 £65.95
IEEE TO PARALLEL IF1210 £6E805
IEEE TO AE232 IF1310 £78.95
PARALLEL TO AS232F2310 £78.95
RAS232 TO PARALLEL IF3210 £60.95
CBME4 TOPARALLEL IF3210 £58.85
PRINTER BUFFERS |
EXTERNAL SPOOLERS (MAINS POWERED)

INPUT OUTPUT

PARALLEL PARALLEL 8K BIF2210 £79.95
PARALLEL PARALLEL 18K BIF2211 £A9.95
PARALLEL PARALLEL 32K BIF2212 £99.95
PARALLEL PARALLEL BIF2213 £129.95
PARALLEL AS232 BK BIF2310 £99.95
PARALLEL RS232 16K BIF2211 £108.95
PARALLEL RS232 32K BIF2312 £119.95
PARALLEL RS232 G4K BIF2313 £148.85
AS2az2 RS232 8K BIF3310 £99.95
RS232 AS232 18K BIF331 £109.95
RS232 AS232 32K BIF3312 £119.95
RS232 RS232 64K BIF3313 £149.95
RS232 PARALLEL BK BIF3211 £109.95
RS232 PARALLEL 32K BIF3212 £119.95
RAS5232 PARALLEL 64K BIF3213 £148,95
INTERANAL SPOOLERS FOR EPSON PRINTERS

PARALLEL BK SPOOLER BIF2220 £50 95
PARALLEL 18K SPOOLER BIF2221

PARALLEL 32K SPOOLER BIF2222 £79.95

PARALLEL 84K SPOOLER BIF2223
ALL PRICES EXCLUSIVE OF VAT

DEALER ENQUIRIES WELCOME

IBEK SYSTEMS
437 STONEY STANTON ROAD,
COVENTRY, WEST MIDLANDS
TEL: 0203 661162

BBC‘B’ + DFS
with 200k disk drive
BBC'B’

with cassette recorder
Plus 5 software packs

SINCLAIRQL
COMMODORE 64

with cassette recorder

ACORNELECTRON

with Plus 1 interface

ACORNELECTRON

with joystick and interface

COMMODORE 1520

Printer Plotter

BBC 200K

E0) (COMPUITER

THE HOME COMPUTER SPECIALISTS

Disk drive
FRIENDLY ADVICE & SERVICEATEVERY BRANCH
230 TOLWORTHRISE SOUTH, SURBITON 01-337 4317
30STATIONROAD,BELMONT, SUTTON 01-6422534
114GUNNERSBURY AVE,EALING 01-992 5855
26 STANLEY ROAD, NEWBURY (0635) 30047
1MANORROAD, CADDINGTON,LUTON (0582) 458575
EN £1000instant credit [

£589
£399

£379
£234

£234
£209

£57-50
£120

/ BUILD YOUR OWN ROBOTS WITH
THE FISCHERTECHNIK ROBOT
COMPUTING CONSTRUCTION KIT

. rm—

CONTROL THEM WITH THE NEW
MICRO ROBOTIC SYSTEMS INTERFACE

Micro Rodaiic Syst ard Bscher technik of Gesmany
have co-ooeraed

et cf Great

L TN, reays andp
buildany of the mbots deseribied Oncel
cown and madento anarhar Witk a it i
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Mhicro Robadics Spsterm’saas
werth st polar
Appe, Spectrum ©

I TnQ Softy

acomprehensie s irue S together with sugestad exp
areinciing.
This e and flesible packageinfroducess the fundamen falsof

mechanical engineenng, practical soft wane apg 15 A o ]
Jdeal medium for teachng rbobic concenis and simye can trod e ¥l

SEE US ON PRESTEL PAGES 60043713 -7

RABDT Fv litsg Sy alem o
e K

WO PFeer s
T R

OFEHSEASINE:UKE»MNF&ML::DMEM_

Ppags caniplats and ey fo; Narm (MM Miss)
Micrg Aol Limified, 500 Chesnam House, 150
Haganr & A W AFA, Adumey
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Feasg sand__ Flichey fochai oot Bokier Aitjs) witk — .
Miere Hobate Sesbams iofectace for £712 1 @i £1.50
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Ciranues shoubs he rade sayabie fo Tefsphane
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€€ CAMBRIDGE COMPUTING

NEW

THE INTELLIGENT
PRINTER INTERFACE

£45

® Compatible with ALL Cantronics Printers and Plotters.

@ Recognises LLIST and LPRINT.

@ Recognises COPY \o produce acreen dumps on any graphics printer
—inup to six sizes and three styles, including grey scale, shading and
colour (subject to printer capability).

® Down loadable user definable character set to allow widest possible
range of print styles,

@ Software is in ROM, 80 does not need to be loaded from lape every
fime tha interface is used. The special sofiware allows the interface
to recognise the functiona of the printer in use and allowa the style
of printing or copying o be easily altered.

@ Changing from one printer to another is readily accomplished by &
quick and easy-1o-use manu programme.,

@ Allinclusive price of £45.00.

Yoo o5 £U-95
NEW

mumﬁdmmdaﬁdhhmmHMw
 { gE

COMPUTING
GAMES CONTROL Enables high speed games to be learned at slow
speed with gradual increases with abllity — Freaze frame at will when the

going gets “hot”. — Ideal for younger children or those with slower
reactions as game speed can be set to enable rewarding results.

BUSINESS & SOFTWARE DEVELOPMENT Invaluable tool for software
development where formation of graphics at slow speed aids de-bugging
and perfection.

EDUCATION PROGRAMS Simplicity in phasing program speed and
hold points to sult lecture or spacial emphasis. Infinite advantages for
many educational applications.

EASY INSTALLATION (Simply plugs into the micro user port.) Available
for Sinclair Spectrum, BBC A & B, Electron, VIC 20, CBM B4,

World patents pending

PRESENT

THE INTELLIGENT
JOYSTICK INTERFACE

£22-95
with joystick £29-95

Interface. Easy to program.
@ IKon board memo. y.
@ Own rear edge connacior.

@ Compatiblewith all standard joysticks.
@ Now Microdrive compatible

Joystick Self centring.
@® @& directional microswitched action,

@ 2independent fire buttons,
@ Standard 8 pin D connector.

Tape Easy to use program snables the interface fowork on ALL
software

@ Keeps arecord of all your games — 80 you only need to program it

CEEotnse . NEW
EXTENDER BAR
with RE=SET BUTTON

LOW PRICE
£4-95

@ Extender bar, incorporating a reset butlon which resets the computer
without having to remove the power lead.

@ Invaluable lor recovery from micro drive crashes and machine code
lockups.

@ Usatul to those with additional keyboards for fiting peripherals.

Trace enquiriea welcome

Tel: 0223-214451

— e e e s e S e e S e e e e e — —

Please supply me with

[ Printer Intertace(s) at £45.00 each

O Joystick interface & Joystick at £29.95 each
[ Joystick interface(s) at £22.85 each

O Joystick(s) only at £7.80 each

] Extender Bar with reset button at £4.95 each

Grand Total
snclose chequae/P.0O. made payabie to: Cambridge Computing
or | wish 10 pay by Access. My card No. is:

To Cambridge Computing Research Lid, 81 Dition Walk
Cambridge CBS 80D
Pleasa supply me with

[ Slomo Screen Controlien(s) at £14.95 88CH ..o
for Spectrum/BBC/Electron/Vic2WCBME4

|

I

I

I

I

| | enciose a cheque/P.O made payabie to

| Nidd Valley Micro Products Lid or | wish to pay by Access, my
I

|

E




HOW TO SAVE
£££'s

ON THE COST OF

SOFTWARE
AND HARDWARE

ADD-ONS". . .

&
LOGIC3




Make your own economy
cut this Christmas!

Simply cut out the coupon below
and post to:

FREEPOST
(MEMBERSHIP DEPT.)

LOGIC 3

MOUNTBATTEN HOUSE

VICTORIA STREET . : a

WINDSOR Ty VIC! SOR. i Yes, please rush me a
BERKS. W il copy of your Software Club catalogue

| have a[ | ZX Spectrum [ ]Commodore 64
(tick box)




MICROSHOP

Rates: £12 per single column em. Minimuni size 3cm. Series discount available. Also spolc olour available. Mechanical Data:
Column width. 1 column 57mm. 2 column 118mm. 3 columns 179mm. Copy Dates: 10 days prior to publication.
Contact: Andy Flint or Anita Stokes.

MICRO COMPUTER EXHIBITION
SATURDAY JAN 12th
BROMLEY, CIVIC CENTRE,
KENT

INFO: EAST/WEST 01-290 5299
~ NEW BRAIN USERS JOIN OPEN # STREAM

£10 FOR 5 MAGS TO:
14 EOLLEGE ROAD, BROMLEY, BRL 3PE

WANTED

PERSONAL COMPUTERS
all models bought for cash

Morgan Camera Company
160 Tottenham Court Road,
London W1.Tel: 01-388 2562

CHRISTMAS
SPECIAL OFFERS

All 514" disks are suppliedin tens with a free plastic library
case and are guaranteed for e,
VERBATIMsingle slded/double density ...,
SCOTCH IM single sided! double density E18.85
DY SANsingle sideddouble density........... .. E22.05
« BULK ORDER DISCOUNT AVAILABLE «
= DEALER ENGUIRIES WELCOME«

. 21,95

SANTAS SUPER SAVERS
ATARIBOOXL (64K COMFUTER) .. £127.85
ATARI1050({DISK DRIVE)ONLY ., £179.95

Al privess inciuce VAT
FOR FREE FAST DELIVERY — Please send cheques/PO to:
5.)B DISK SUPPLIES (DEPT 03)
11 Oundle Drive, Nottingham NGB 1BN
Tel: (0602) TA2310

s ———
BANISH LOADing PROBLEMS

We are now
the exclusive
sellers of the

Tapeloader.
Can only he

obtained from us.

It is now available for

the followng compulers.—

Spectrum, ZX81, Oric-1, Atmos,
BBC, Electron, Dragon and Atom
and sIIII DI1|"! £14.99 |nc|usnra

We also sell the ELINCA Loud-
mouth. A Spectrum sound ampli-

fier for only £12.99 inclusive
CELINA Software

Business Help Series for the SPECTHUM

The only progrem you will ever nead for that Wlin

LQ,D £16.00 incl,
ps 1abs on dll your siock, with a running total
af eash value of all stock. Add and remowe stock at
will. £15.00 incl,
PRODCOST Ever wondared how to calculate the selling price al
an tem, this program does |ust that, taking into
acoount your averheads and how much gjﬂﬂ yau
want to make, E15.00 imcl.

For dalai send SAE. fo—

Celina_

Diasy Walk, Sheffield 53 TPY, Enpland
Tal: 756728 (50T 0742)

FILECAB
STOCK

Prof. George's FOOTBALL
FORECAST and POOLPERM
microcomputer programs are
both available for:

APPLE, VIDEO GENIE,
PET, TRS-80, SPECTRUM,
ZX81, BBC, NEWBRAIN,
SHARP MZB0K and
MZBOA, CBM 64. Dragon 32

|Bureau of Information Science,

Commerce House, High Str.,
Chalfont St. Giles, Bucks.
L

SPECIAL CHRISTMAS BARGAIN
(UNTIL JAK 3181)
SOLUTION 1:
SERIAL-CENTRONICS CONVERTER

movar Papy  E50-85 £42.95
For owners of compulers with RS232 outputs who
wish to sawe money on prnters. No special
software required . . . totally transpa:ent to
computer; neads no external powe
EspmllraullmlﬂlurEFbﬂN W20 « NEWBFWN SINCLAMR

SPECTRUM INTERFACE 1 -
For atfhes solubons, wabch this space, {H'bCII'HM" us al

TYPEPRO LIMITED, 30 Campkin Road, Cambridge CB4 2HG
Tel: 0255 422087 (Day). 0223 3223 34 (Eve)

COMPUTER SOFTWARE:
BUSINESS AND GAMES FOR MOST COMPUTERS.
Commodore 64, Vic 20, BBC, Atar, Dragon,
Spectrum. ZX81. Amstrad.
Special offer on Commadore 64 A
New Releases for CBM 64, Spectrum, BBC, Atan,
Dragon, Spectrum, ZX81.
Newreleasestor CBM B4, Spectrum, BBC. Every 2
weais — just send S5.4.E. and we send you a new
list every 2 weeks,

Altal C10 data cassettes 40p each. 5 C15 dala
cassettes £2.40 5%4" floppy discs D/sided — DL

density, £2.30 each or 5 lor £10,
TRAGE
Gand to: M J Beawood, 51, Otal's Aoad, Steation
Mr. Bude, Corrwall EX23 TAF, Ted; (0208) 4178

AMSTRAD CPC464

ARMOLD BLACKWOOD — ADVENTLRER EXTRADRDINAIRE

THE TRIAL OF ARNOLD BLACKWOOD

A very worthwhileaddition tothe Adventurers library .
CPC464 USER, Chet ‘84

ARNOLD GOES TO SOMEWHERE ELSE!

A healthy senaeafthe ridiculons ... Plentyolfus .,
Ot "84
Each Adventure £6 50 inc. By Return Post. COs/POS Lo

10 CARLOW ROAD, RINGSTEAD, KETTERING,
NORTHANTS NN14 4D'W.
Tel: (933 G23967

CHRISTMAS PERIOD OFFER

X ‘ipcl.lrum* MAestro-ASM and Ultimon.
The best editor/assembler and monitor
package around. £6,95 each, £12.50 the two.
Amstrad CPC4d64 MAestro-ASM. Full fea-
ture editor/assembler. Only £6.95.

Microholics Anonymous

Lord Nelson House
21 High Stroet, Yarm

Cleveland TS15 9BW
0642-787389 SAE
0642-785825 lor detalls
LOWEST PRICES IN UK?

MICROS PRICESING YAT
Specirum 48K (1ree s pack software) £124.95
Specium Plus:!reeslxpa:ksnﬂwmj !‘I?-l- 95
Commadore 64 B4.85
Commadoretd (joysiicks, cassette plarararldslnqamusg‘g
Carnmadore 16 {Ires cassetle plager/sattware) £134.95
BECE (free cassatte player sottwars) FaEe.00
BEBCE + OFS £455.00
SINCLAIRO L £380.00
SANYDMSX £205
SPECTHAVIDEQ MSX £245
FOR "OUR MICROS

QL 14" Manitar £195
ZX Microdrive EAT.95
ZX Inerface | £47.95
X Miz n:ldrlw Interface 1{41res games) E97.00
ZX Inte E18.95
Mmrndnlreﬁanrluur E4. 75
Quigkstiol | Joystick £9.05
Commodore GEN Cassedte Lnit £40. 00
Comnodore 1541 Disk Drive E199.00
Comnodore MPS B0 £184.95
Alphacam 32 printer E74.95
F‘g?}?& £123.06 ot

. KEYDOARDS
FXT0P ER6.85 M1 5:; E7T9.95
FX7H0P £47.95 MTEE £119.95
Pa4ID EH‘ !5 T 200 £119.95
PB1ID MTEO0 £224.95
Bm!crunnyummin calculafors, walchas and kepbosrds
&l Digeownt Pricas.

ﬂ-icmﬂom:utm; i"f&'%‘iﬂ.’.ﬁ.‘.’ﬁiﬁ""’" without matice,

m Tt and mepart en el res WaTomE W

K.K. STATIONERS s
187TEdgware Road 126 E are Road,
Marbla Arch, W21ET Marble Arch, W2 2DZ

Tel.01-723 1436 Tel.01-4024592

EASY-FILES

A powerful menu driven program lor the Spectum,
Halds up to 30,000 characters,

The commands include ADD. PRINT, SEARCH, SORT,
ALTER, PRINTER, TAPE, ele. £5.00 (inc. PAP).

CHEOQUES OF FOBTAL ORDERS TG

D. BETT,
Myrtle Cottage, Wiveliscombe,
Somersel

(§) TOP SECRET (5] 1l
Commadare 64-Spectrum &8K-Vie 20
CONTROL YOLUR MICRD. UH"JI.E rHIDGilEIHl m mdernm-ne
ives arira BREAKSTOP key. STOP m
EADEALESS Pragrams. L AN EECRFI'SI’L!ST-’EUNVEHT.'
MODIFY! . REVEAL hdden lines. |3gal MICRODRIVEDISK DRIVE
-:.u:m anlnn PLUS Mach.Cade OISASSEMBLER, lists M Code/
. PLUS HEADER READER — fudl [ndo about FEms.
FI.I.IEHE’. /DEC DEC/HEX converiers. PLUS SECRET INFORMA-
TION mmpmmslunalskuﬂam hidden-program SECURITY
trick — how to reverse f — £6.95 DISK-£9.95
MIGRODRIVE — £11.85 ASH WPHIDDIJETS P.O. Box 510
BIRMINGHAM B1T3ES

COMMODORE MUSIC MAKER
AMUST FOR YOUR COMMODORE 64 THES CHRISTMAS
# Tums your Commeeien §4 inbd 8 mgical smytoard
w Gomgeld wilh mr\ow wryboard” wowch 1S anln @ comgais
# Songhock and mausic &
# Plagy populee tunas oven hough o ve never pliyed befan
& [e's or casseties avallibly
ALL THIS FOR ONLY £20.95 OPENING OFFER
INGLUDES FREE EXTRA SONGBOOK
WE ARE THE 54 SPECIALISTS. SENC 5.4 E FOR STOCKLIST, ACCESE &
HARCLAYCARD WELDCOME
M. K. MUSIC & COMPUTERS
17, BRIDGE STREET, LEIGHTON BUZZARD, BEDS
Ted (0525) 3TH62E closed Thursdays

COMMODORE 64 SPECTRUM
GHUST HUSTERS 1450 PYJAMARAMA  £6.B5
PSIWORRIDR .50 SKDOLDAZE £4.05
CLIFFHANGER  £6.85 BOULDER DASH  £6.65
RAID OVER MOSCOW GPIDER MAN £6,50

£4.50 GHOSTBUSTERS EB.756
STAFFOF KARNATH AIRWOLF £6.65
£a.50 STAR GTRIKE £4.95
BLUEMAX Eﬂ.Sﬂ MATCH DAY £6.50

TAPPER
WHITE LIGHT NINB Pt & puknn Iru sl which

£17 50
FAST SERVICE, SEND CHEQUE/'PO TD:

MEGASAVE DEPT 1

76, WESTBOURME TERRACE LONDDM W2.
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P SEaee.
EXTENDEDBASIC! BLANK CASSETTES A *
(ur new ranga of mitendad hEsic programs s now svirabie G108 10 bor £3.85, WESMEEHMD “Is“s SAVE £E£ S!!
ealsohavepragrams for RISH 1Rk E5 B, WD e . 0 i "
. EuERemEds Commadero. BB0, Momiors: Prners.
Inasisand 5 A forfurtherdetails S DISKS, DOUBLE SIDEDDOUBLE DENSITY 10 1ur £18.00 i e TV, B0,
P E
Access card holdors @ Al goods bully guaramiaed and iss. pap. 0. Q.L. £379.00 |
$°LWAY pleasecall our24hr ®C.0.0. onders add B5p, (Inc. p+p. VAT)
SOFTWARE 70 e Dove C ati
SOETWARE [eoon | | uxioME Compurens o e
15 BLL rehwood Auve. , nden, :
24hr oréer phane B753 635034 {28 HOUA DELIVEF
BLANK CASSETTES
Guarantesd fop quality cormputes
Packed nboxes of 10w lotiels, CP/M FOR
Iy cards and vy ccme. APPLE-EX DEMO
lP_?(,?lr:EIéJcsig VAT, px)ﬁéﬂ:l‘dDGCklng “lcnos‘,?" 4
5)£3. (a0 54, d il
Je0mde  oicglies Softnars 20 B
| . O{Con)E? i
0 {C15) £3.75 Sl oyt paronndcamputoe canun CF/M. That srightt Ay microwith oftware and PEIIPIIETEI equipment.
BASFAOPPY DISCS T OMEGARars o BnmunCrRdaow s e abIeS Y e o7l
F‘II'II'DIQGSL':ILLxﬂi;:?D :;::Pmﬁ:;mmmmjﬁz uawl‘\.almhwm rm.c&‘.;noﬂ n-nmnona Melntosh { £1.250
(18l Single sideDouble density $19.95 i psources. Yaur mirolano nger oetrcle R iesanaes seiiinraiiaiie IOMET;
15t Double sde/Dewble dersty £21 85 Uapar e choste, (OB, Feftan Paseal Frei WHATITHE
C R Dble o H&mg (5213 Maiuspeotypus choice. o, adran Paseal Eoth} WHATISTHE ::E.' .................... vovriin... IromE3TS
MICROFLEXI DISCS ErSrie A uaneare | | D0 ki
Price ; inisoor [k Dfves Tl rom
||31J.-F$;ifx;2: sicle £4.00 ecach e, s o S :ﬁw&mnwmc;m%mmﬁ%c Misc. Printers/Software List UI ti
3% Double side ©4.75 H CWECA juns under CPAM 2 2' 1 has a et of uiibties for loematting ard g 0 ale ] anapn ":'a on
inclicate qucaniy of scch prodct CI0018 srogyarns and et o eyt Momron Dociaci T o8
- DRI VD, Momrow .
Irec] I o Freser ched LI ol and athers
Rk nbouss, Free clesvery UK. only IV isa 2/5 system with 1Mb
e O L Hard Disk Expanalon for any 280 base micro £99, Memory card 5 Mb drive complete with
AR s T L OMEGA (BARE BOARD WSOFTWARE SUPPORT) £300.00 ggfhggre packages reduced from £6,100-
PROFESIONAL ALL PRIGES QUOTED EX-VAT AND IN STERLING All prices exclude VAT
, ED(C.0.0 i or or lan Chapman
o s e RS 0 Contac D Tar o an Chap
YAV ;
BOE.L
Cassntte House, 320 Hunaletfissd, Leeds LS 10 37 S RE
FHEEPDST Tal: {1532) 706083 Send cash, lo: 129, HEHR?EIE, Manchester
QUANT SYSTEMS i
111 Thorpe Road, T
London E7 9DE
{Please allow 28 days lov delivery — guarantesd)

A FANTASTIC CHRISTMAS OFFER TO COMMODORE & USERS
. a called “EPSON MAGIC", which 1s an Intulligent  Canbronics
Inlarfacs  for the COM & » was aderlised r‘ W L£5:50 sormums omy) and L1950
Csormwms & CABLEDY. This wab greal awd As who had alaady paid vas ameunls
Jor an Infasfaa which m,mﬂ;.» )M;M W-ﬁfh&’@n" It bringd inle reach of
meva pochald) Bu vas ranga of high quallly and extremaly versabile Do MATRIN printars
bat uss Ba LNTRONILS ..btann‘wa’ Pty lough if you doi¥ happen G oun. ona
thasa prinkars . }Jm‘:s i? f Oris Bmu;e » af Mushroom Software, we hale (v b2
ona.  Suffer r: or a M poriod onby, were making a giveaway offer -
i f Your chance to own @'a. CENTRONILS  Prin agu_pplmd
EFCINMRLIC with Commodove & Interface for under :zao N vaT §
czqﬁﬁdﬁlﬁg The HDC FTr500L 1s a 100crs .&‘iruna}d &p:aﬁ fogic
— Wikt PRINT THE = Mwyrﬂﬂﬂﬁ‘k rinker o £ bif
.....g_f'_,!..m s Wm e~ Mcmn':mcs le wilh an
-y ol mvipy <o 9 A pptmd Eﬂuc with 2K M

=+ |§ COMPATABLE WITH s — —-
. CTlG

= Will WORK WITH W ——— e s
LEADE l.'n*ullvﬁmnr-« n‘I | — gk - ODES wmi PICR & EL1 EE
E

ISTRY <uf TO 62

%%tmmu o= - T i ; ey i Sul umt DESC. B INTL CHAL Sers

w4 SEMi GARPHICS @ AUTD TAPEL Iwar

1.195 ,00 inc VAT

167 m
Dl'mu.s aR ma 3! o
MAKE LHEAUES

TO» Mln lm ma—

ANy, Mie mFm "l MUCHROOM SOF TWARE
' CENTRONCS oa AS2IIC. 193 ROMMANY Rd.. LONDONSE2]9PR
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BBC B, + Wordwise + Joysticks + 08
1.2 + Basic I + Duatcover, immacu-
late condition + cassette recorder + all
leads, B months old. £390, Tel: Orping-
ton 33369, leave phone no.

BBC for sale, Hall price. All
original. Includes Hobbit, nnwball

Mr Men, Word , Fortress. Also
Startatick ROM Qulckshot Julkc
L':;:E Clares Replica, Tel: Basingato

n}

DFS |ur BBC Model-B microware DDFS
double density latest version (128
files). Still under guarantee. £75, Tel;
Ravleigh (Essex) 774 TBS.

n@du users! Would you like to swap
Digks? If 80, please write to.— Paul
Phillips, 13 Mountain Road, Conwy,
G edd, encloaing vour list,

085 1.2 + Acorn DFS £348 ono,
£299 without DFS. EP44 printer/
typewriter, rall holder,mains adaptor,
extra paper, (new £280) £199 ono. Tel:
Jason on 091-273 9558,

BBC games casscttes swap or sell:
Starship Command, Cranky, Sphinx
Adventure, Doctor Soft, 747 and more.
Any Beeh users in Stoke? Tel: (0782)
B18 700,
BBC-B 05 1.2 + some games, £280. Tel:
01-428 3765 evenings and weekends.
BBC software for asle. Acornsofts Italian
rogram never used, Was £15 sale at
7. Tel: (0226) 243048, Write; 7
Carrington Street, Bamnsley 575 28P.
BBC-B, six months old, immaculate,
Much software, joysticks, magazines,
Hnrguln for £330, Tel: Richard on
m 21968, evenings.
B@ cassette recorder, Quickshaot
joyatick with interface, £80 worth of
arigjnnl software, £309. Tel: 01-907

BBC-B Electron yuur unwanted Tog-
rams wanted, Will pay £1 each. Write
K Allison, 64 Circular Road, Douglas,
Isle of Man.
l.mrnnﬂ. BCPL unused. unwanted
ft. Complete pa nfw £80 ono, Tel:
incoln (0522) 59496

Acemsaft [S0-Pascal for BBC micro for
sale, Brand new, boxed and unused.
(Unwanted gift) £60 ono, Tel: Pete on
Teversham (02206) 3584,

pen pal wanted to exchange buy
software magazines. All letters will be

answered. Write Carmel Delicata, 195
ower , Sliema, Malta. Tel:
010-356 511252,

Acom Atom 14K RAM, 12K ROM, BEC
Baaie, via + printer ports. 3A
cassette recorder, BEC user guide,
newletters, mags, leads. £130. Tel:
01-748 0837,

Wanted for BBC micro DFS ROM, B271
chip or complete DFS kit, Up to £50
available. Tel: Lewes 477082 after
Bpm,

Amstrad games software £5 each. Tel:
Stafford (0785) 211445,

Super bargaln 64 Amstrad CPC-464
with colour monitor for only £100, ves
£100. Tel: Damian of John on 061-185
7452, worth £360 boxed.

Amstrad MP1 modulater sell £30, Tel:
Stafford (0785) 211446,

Amstrad Tasword. Word processor prog-
rammme, Tasword CPU464, £16. Also
original as new CBMB4 software.
Intro to Basic, Practicale, plus games,
half price. Tel: 0203 316569,

Atari 400 16K + Basic programmer kit
+ 1010 program reccrder + games.
Excellent condition. £95. Tel: Crow-
borough (08926) 2068

Atari L with cassette and car-
tridges as new original packing. £110.
Tel: Bolton 45981,

Atarl software for sale: The Golden
Baton and Stranded Adventures £5,
Contact M Dawson on Corby 68472
G-Opm.

Atari software or sale. Donkev Kong,
Jumbao det Pilot cartidges :
Cassettes: Airstrike 2 £3, Scram
£2.50, Zaxxon Disk £4. Tel: Hastings
0424 421942

PCN Billboard

Atar software, Em) Jreui the Overmind,
Magic Window, nlmduutmn to Basic,
Super Gruphlw. Tricky Tutorial, £5
each, Video Eazel, Music Cnmpusar.
RD‘\'IB all ariginals, Tel: 01-803 0900.

i software, Deadline, disk £15.
Cﬂmbat Leader, Eastern Front,
Rosen’s Brigade, Picnie Fammia.
Seram, Ene Czar, £5 each, all
originals, might swap. Tel: 01-803
(900,

Atard 400 computer 48K, tape recorder,

Bagic cartridge, 1020 colour printer,

magazines, books end software. Good

ndition, £230 ono. Tel: Phil (0338)

2404,

Atari tape software for sale, All origin-

als, very cheap. Tel: Chria on 02273

67603 anytime.

Atari all originals. Mostly

cartidges for sale. £5 each, or £45 for
10, or £80 for 20 All are brand new.

Tel: 021-T49 46

Atarl 400 plus mmnls.-r joystick and 15

Eames, offers, Tel: 0904 791067 after

J\url 800 48K, disk drive (one month
old, 1050} recorder 250 + games,
ut.lht.leu books, joysticks, bargain
£450 ono, Tel: Mansfield (0629)
556432,

Atari 400 32K, 410 recorder, 5Z Lup
games ine 12 ROMs, worth a
£1,000+, only £200. Tel: 0908 5 43?’3
n&erﬁpmas of Matthew,

Atari Basic cartridge new £15, 16K
RAM board new £15. Basic book £5,
Protector, Slime, Mysfun House,
Ghost Town £4 each or swap. Tel:

Rotherham 87630¢.
Atari re, swap/sell cassettes ACE,
Airfleet 11, Gridrunner, Mutant

Camels, Preppie I Touch Typi
Clark 130 Stiby Read, Yeovil, 3535]
76181 Ext 3039 (ofice),

For sale .M.an Word processor un-
wanted Any reasonable offer
accepted, rnnd new unused. 1 Ormis-
ton Road, New Brighton, Wallasey,
L45 5AL|. Tel: 061639 3666,

Atari BOOXNL brand new never used,
excellent condition, absolute bargain
£130. Reason for sale — moving
abroad, Tel: (0279) 20045, may deliver
in Essex, London area.
Atarigames to swap, Disk or tape, [ have
over 300 new programs to offer, Tel:
021-742 3410 after 6pm aak for Mark.
Atari 60OXL = 1010 recorder + joyaticks
+ software including Donkey Kong +
Atari Basic books, All boxed as new.
£140. Tel: Frodsham (0928) 33697,

eal for Xmas,

ELHVOS, 10 tapes, 1 vear old, in good
condition. £110 ans, Tel: 01-948 2739
after 6.30pm weekdaya.
Mari 400 16K, recorder, Basie, soft-
ware._]oya‘tlckn excellent condition, as
new, still boxed. Perfect Christmas
ift. £500 new, £210 ono, Tel; (Dron-
1eld) 0246 414966,

Commodore

Wamted Commodors 64 CZN recorder,
joystick, some software. Must be in
rfect condition! Will pay around
120, Tel; Phil after Gpm, on 0206
575137.
CBM 64 software to swap of sell, games
like Bruce Lee, Strip Poker, Kokotoni
Wilf, Beach Head, Zaxxon, Arabian
Nights and more. Tel: 07063 220875,
64 cheap games [or sale. All good as
new. Manic Miner, Space Pilot, Hover
Bovver, The Hobbit and lots more, Tel:
Androw, 01-868 75286,
VIC-20 with 16K RAM pack, Introdue-
tion to Basic PE I 4 II, various games,
cassette deck, Maths tator, "ng]'iah
tutor, ideal system for beginners.
V.G.C. only £85. Tel: (04T482) 3628,
Kent.,
WIC-20 + 3K super mtpﬂnder,CZN
umt l::,.'stu:k_ eight tape games.
fix ly ed with manuals. Bargain at
£70, Tel: (0358) 40207 after 5.30
Swap Commodare 64 games and utilities
American and English both disk and
tape. Write to Stuart MecCrae, 14

Bargaia VIC-20, 16K switchable, RAM
C2N cassette deck, r}ver}!niﬂcasaettes
including Kong + Skyhawk ET70.
Cartridges ineluding Gorf + chess sell
£85, Tel: 0788 342249,
CBM 64, C2N cassette, printer plotter,
books, lota of soﬂ.wars' magazines.
Swap l'orB“f' Ewith DFSorsell £350.
Write: A M Simm, 67 Kings Avenue,
Flint, Clwyd, CHE 5J8.
C64 business software Viza
write/Vizaspell £59.95, Practicale
£29.95, Chartpak £19.95, Busicale
£12.50, all digk trippler graphica/text
interface £49.95 1541 disk/drive £150.
Tel: Petersfield 68507,
Commodore 4032 12K system, dual disk
drive, printer, cassette unit, word
processing  program, dust covers,
manuals, Sensible offers, may Bphl.
Tel: Marlow 06284 6768 dayvtime,
VIC 20 + super expander + C2N + 3
g (Panic, Arcadia, Catcha Snatch-
er) + 5 blank tapea + 3 carta, £110 or
swap for C16 Gary Bennett, 25
Broughton Road, Leiceater LE2 6ND.
CBM 64 Multislan 64 spreadsheet
AT, A8 W 1N sentation case,
pﬂrthick rin, hinlgll:; manual. Cost
ﬁgl‘} sell for £50. Tel: Tony 01-690

CBM 64 software sale, superbase 64
£45, Easvacript £20, Makro-Assem,
£10,R8242 I'F ~ cable £15, games less
L4 price TIO9/MA starter pack 1 & 2,
Gamewriter 1 & 2 all £10. Tel: (eves)
(865 54084,

VIC 20 C2ZN datasette 16K switchable
RAM paclk, joystick, carry case, £250 +
of software + books and mafazmes
worth over £400. Sell for £110. Tel:
0803 524448,

CBM 64 software to sell urswnf? 1{a.mes
like Kokotoni Wilf, Beac

Bruce Lee, Arabian Nighta, Strip
Poker and more, Tel: 07062 223875,
Commodore 64 + cassette + £30 worth
of games + Quickshot joystick +
manual still under guarantes. £180
ono, v.g.c. Tel: (1-743 3619.

Wanted Commodore 1541 disk drive for
£100 or under, Extra software for 64
congidered. Tel; 0223 247980, ask for
Keith (not Tuesday or Sunday).

VIC 20 cassette deck, new 16k RAM
pack {switchable) Pastmaster Pro
Joystick, £60 worth of games, books, all
original boxes, worth £250: £90 ono.

Tel: Chipping S::rlbury 312735,
Galaxions, Pakuda,

Armageddon, Em&ﬁaﬂ Lander, Blue
Moon, Aumhllntur. llerball, Exter-
minator, Road Roller and lots more,
Comm 64, £5 each. Darren Shack, B9
Cobbold Road, Leytonstone E11,
Belgian 64 user wishers to swap
software. If interested contact de
Schepper R, Rozenlaan 13, 9080 Moer-
beke-Waas, Belgium, Speedsaver for
£4.

Commedore &4 swap: I have about 400
titles, both American and English
ﬁum Contaet Toakim Asplund

hyvagen 32, 8-58062, Linghem,
'c\"

m PET with games and soft-
ware, also lots of lLiterature E160.
rdly used. Contact Richard Wood,
10 Warren Ga.rdenﬂ Btockwood, Bris-
tal. Tel: 0272 BARGE0H
Commodore 64 £I4E 'C2N £30 Intro
Basic Part 1 £8, reference manual £9.
No offers PIEIIH-E. Tel: Petersfield
GBGIT.

Sharp PC-1500 Pocket computer, brand
new, cont, £170, sell for £100. 4K
RAM, manuad Tel: Worpleadon
232967 between 6.30pm-10.00pm.
Sharp MZBOK computer with printer/
twin disks and interface, Software
including assembler, compiled, in-
tepretive Basic, Forth, FDOS, £450.
Tel: Brighton 34030,

MZIT00, ter. months old, excellent
condtion with, E120 software, maga-
zines, manual dustcover etc. £320

Sharp PC-1500 pocket computer and
CE-150 cnlunr phic printer/casset-
te interface, pluz 8K RAM module,
software and manuals, £200. Tel: John
061-420 4167 even'weekend.
Sharp MIT1l with cassette, approx
£200 poftware. Also Lynx 96K, new
unused, includes cables. Offers or
swap both for BBC with DFS. Tel:
Crayford 522380,
Sharp MIBOK, 48K RAM built in
monitor, cassette, dlmctnrmb&r inter-
face, Shinwa CT B0 printer, includes
mnnua]a books — much software ete,
£390 ono. Tel: Exeter 58479,
Sharp MZBOA 48K RAM computer with
built in monitor and tape recorder,
Basic and software tapes, still in box,
£300. Tel: (0942) 216733 after Tpm.
Sharp , built in tape recorder
database, Zen assembler, disassemb-
ler, Chess, extended Basic, 4 months
old, £130. Manuals, books, Tel: 01-749
1165.

Sh'l MZ700 64K memory, built in
recorder with instruction manual,
leads and information, as new in box.
Also £50 of software. £200, Tel: Bolton
HEATA.

MITO0 built-in recorder, books on
machine. £100 ono, one year old,
first-class condition. Tel: 05363-67711
eves only,

48K Spectrum + data recorder, plus
Holy Grail, hardly used, guarantsed,
still boxed, unwan gift, worth,

£170, will sell, £95. Tel: Lea '\-'nlle_f
712830 buyer collects, Waltham

Abbey.
Wil swap 48K, for CBM64
Spectrum, much software and

has
RAM Turbo. Tel: 021-777 9703 after
6pm, will ecollect, ask for Sean.

m Software for swapor sale, Mend
list to Brian 0’Connor, b Almeida Tece
Kilmainaham, Dublin 8. Also wanted
Chet-l.fl Juystrk interface (Kempston/

Tonics)

anted Spectrum originals to buy or to
awap Tel: Stockport on 061-486 2883,
between 4 to Bpm any day, ask for
Steve, 48K only,
48K Spectrumsoftware Hobbit £5, Kong
£4, Hunchback £4, Hozat £4, Rom-
mel's Revenge £4, Atic Atac £4, Lunar
Jetman £4, £20 The lot. Tel: Mellis 350
eves,
48K Spectrum, Interface 1, 2 Microd-
rives, Fuller FDS kovboard, 5 Microd
rive cartridges with atorage box and
RS232I cable. All manuals, leads etc,
sell, £200 onay. Tel: 01-504 0565,

IX Spectrum 43K + data recorder + £70
of software + Kempston joystick
interface, still boxed, + P1-|11| 65 GET000
video game, worth £300, sell for, £160.
Tel: 01-958 7390
, Currah Microspeech,

Bon ty of sofiware, 60 magazines, two

ka, hﬂ.l‘d]:ﬁ" used £160 or swap for

Laservision videodisk player. Tel:

Sheffield 0742 884183,
Spectrum 48K software, mags, joyatick,
interface (nesds attention), tape deck,
£200 ono. (System cost me over £450),
Tel: Andy 061 4307808 or awap Atari
BOOXL + drives,
Spectrum 48K with full-size keyboard,
joystick interface, jovstick, lots of
software, books and mags, £120 the
lot. Tel: 021-748 3578.

0L, latest JM operating &

faultlesa ?aﬁcmu.n::e £360.
don EUS‘3
and weekend
48K Spectrum plus printer, tape recor-
der, voice box, £100 worth original
software, books and other ies,
£240 boxed. Tel: Chris on Holywell
0352 T11662
Will swap my 48K Spectrum, printer,
recorder, software, books -+ extra
worth £3504 for BRC Teletext inter-
face and 5%in dizk drive unit, Tel:
Chris 0352 711662,
Spectrum 48K Alphacom 32 printer Mic-
ronet modem data recorder, £175
software. All boxed, puaranteed sell,
£260 ono. Tel: David 01-703 6626 after
5,30 all under four months old

OL complete with software and manu-
als. Children require BBC B therefore
dad has to sell, Offers or exchan

aystem,
el: Gor-
6-3522 after 6.30pm eves

Atard 400 16K, boxed plus book , ideal for ngter-:‘remnt Feirfield, L‘l.\-'erpml'? ono. tel: 0387 68GE2 evenings, Deal young BBC B, Tel: 01-660 G&5T
beginner, £65. Tel: 0621891715 (Essex).  QHP. includes data recorder. evenings, Surrey,
62 PCN DECEMBERE1984




(81 16K complete with HRG and
plug-in kevbosrd. Books, over 25
ﬁme& inc]u.ding Flight Simulation,

ttleships, 3D Monster Maze, £50,
Tel: Lendsﬂlﬁaz 852081,
Spectrum 48K + tape deck + software +
maga (over £200 worth) eyatem valve
£600+. Tel: Andy 061-430 TEO8.
Offers? Will swap for Atari 800XL +
Drives.

Tandy CGP 115 printer/ Elull&r.
months old, Centronics end RS 232C
eom ntlb]e interfaces, £90 ono, Tel:
02572 (Lancs) 71694 after 4 fn‘n
Tandy TRS-80 Mode] 1, level Il 16K plus
green screen monitor and manual,
£90. Tel: 0324 812470,
Tandy TRS80 model 1, leval I, printer
mterfaoe cable, joyst.lck manuals,
IFOETAME i ore ineluding Kan-
Bas E itor assembler, £150 ono, Tel:
01-894 1060,
Bargain computer, Tandy TRS-80 colour
computer. Extended Basic, 16K,
bought £400, sell for £250 ono. Games,
manuals, leads included, boxed. Tel:
0241 THAB2 evenings,
TRS-B0Med 1 48K + twindisks, assemb-
ler, disassembler, New Jus
blank digks. Enthusiast owner, Tel:
0922 35702 evenings after 7.00pm,
50 ono.
Wanted Tandy TESE0 Madel 1 business
software and ulilities on disk. Tel:
Brlstul (0272) B62620,
Wanted Tandy monitor with 12" green
eu-reen Tel: Brmtnl 0272 582763,
Tandy colour 16K-ext including disk
drive, nssemh]er ROM/cagsette soft-
ware, speech synthesizer, carrying

case, books ete, originally £1000+,
E;wE-iﬂO.TnJ:Ht&ve 1-458 54 15 after
M.

Texas Instruments

TI.'I-’-HT 16K, ‘.I 1 monthsold, cassette
rder, speech syuthcamcr. 1 mod-

ul& bookema, £76 ono or sell
Be arataly Tal: Nntt.l ham 590604,

4 computer complete with cas-
sette, joysticks, ex-Bazic, 2 cartridges
and cassette software, ech synth-
esizerand all manuals, £100 ono, [deal
for beginner. Tel: Chelmsford 321514
evenings.
Tea/4A, with extendad Basgic, spesch
nyuthamm five modules, joyaticks,
cassattas cassette lead, siill in origin-

box p-erf&ctconmnun,ﬂﬁﬂnno ‘el:
H‘ull {1452) 811100,
TH8/4A. T am a 65 year old tapper in
need of extended system. Can anyone
hclp"" Tel: 0329 2215677, reasonably

riced please.

dA printer (no expansion needed),
asnaw, £110, Also Tl cassette, £25, l‘[
Writer (word processor) £80. Software
and books, Tel: 0782 627561 eves,
T99/4A with cassette lead, three car-
tridges and five cassettes all books
included. Vge, sell for £100. Tel:
01-904 3534 after Spm.
Wanted T1-99/A expansion system, box,
R8233, 32K disk, TI compatible prin-
ter, Minimemory, Parse: and other
interesting modules. Tel: Peterbor-
ough (0734) 42642 evenings.

PCN Billboard

Gohur Genie 32K colour TV, tape
recorder, books, inter interface,
data stabiliser, software, assembler,
leads, cost £650, accept £250 ono. Tel:
(09662) 5841 after Gpm.

Colour Genie'rs haven't got zingle reac-
tion from vou. Where do you hide?
Have about 120 programs. Write to:
Fakkers A.F. AV, Groot Rijshoofd, 14
3196 GB Pernig, RT Netherlands.
Colour Genle 32K, kevpad, joysticks
Genie recorder, datastabiliser £1400
software including assembler, tech-
nical manual, all for 2220, Tel: 0762-
516610 evenin

Video Genie é‘g built in cassette,
including loads o manuals,
books, games, advenlurca. mage, In-
credible enthusiasts package, only
£60, Tel: Birmingham (021) 382 3712,
Video Genie, 16K, EP1 R0OM extension
integral recorder, sound box, £100 o
software including compiler, Jumba,
all for £100, Tel: 0782
I.I'.I. .

lp.l-rl+ G4K, two digk drives, colour
card, TV modulater, ﬁﬁpln Post mail-
ing list ayatem, manuels and software,
£495, Tel: 0923 674472,

Apple N+ B4K-RAM 2 disk drives,
serial card, games paddles, many
games, Basic, Pascal, manuals, £850
ono. Tel: 021 308-1439 evenings and
weekends.

I’ﬂi h{JhBl‘EIlB for sale. Colour +
RAM, £40 pach. ALFMC1 music
gystem, £60, B0 COC, £30. Mountain
ADIDA + clock, £90 ench, Tel: Stuart
01-237 6803,

ple software going cheap, chea
cheap, Maqueradﬁn% E&r. Sl.rfp
Poker, Bandits, "l.u.ltmun LbeLk,thil
Ultimats I, Astee, M Idklarmun
Grants House, 2 Little Oceans Yard,
London SW1,

Memotech MTX512, as new, complete
with over, £50 of software, anly £230.
Tel: Simon Ferrari on Mobberley 3716
evenings and weekends.

Memotech MTX512, Data recorder, 14
games, tapes, books and jovstick, £300

ano. Tel: Bradford 581856 evenings,
Wanrted second-hand MTX gear, must be
ood condition, ROMs R prml,orﬁ
gisk drives, anything w L]]l_i?a]y around
North-

16510 even-

half price, may collect.
ampton 890621,

Memotch MTX 512, recorder, high re-
solution monitor +ewivel, 5 games,
prof database, books and programs,
will split, £325 ono, Tel: 01-476 4318

aﬂcu

NEC 8201 A portable, only o few weeks
nld_peri'gnl.n{mditinn,witha;—glimtinn
software and all manaals, £300. Tel;
(11-625 5455 (evenings),

Newbrain Model A £90 cno. Tel: 01-858
1782 London SE3.

Wordwise, version 1.2 with manual,
fitting instructions, as new, £30. Tel:
01-691 4005 evenings

ﬂr:garinr. unwanted gmft, still
baxed, £90 ono, Atmos 48K, still under
g‘uurantee. £90 ono, Tel: M J Swanson
on 0790 52120,

Wanted MSX computer for £200, Vic 20
for sale + software accessories, cost
£390, sell for £199. Tel: 021-4540234
after 4.30pm. I'm desperate.

Mewbrain ad, monitor, two tape decks,
handbooks, technical manual, two
books, 12 programs, 30 blank tapes,
£150, the lot. Tel: 01-654 2735 (answer

hone),

Isy's Mk (+MLE5 module) Cheass
computer, 1983 world champion, £120,
Boxed +]1.£2cut11.'uc ess free, unused

rtable Casio PBT00, 16K RAM,

180 ono. Tel 01-£27 5493.

cassetue Eamas paddles,
Basic-G and Busic-F, Tennis and

Super Cobra cartrdgea ete. All under
warranty, as new, only £150. Tel: 0782
627661 eves,

Bargain still available PCW Oric hand-
book, PCN 60 grams book, Ultra,
Hunchback, ’\dl?lihga.mes Wil send,
£15 ono. Tel: Stephen Dundee (0382)
562473.
Velnor's Lalr and Rescue (CRL), origin-
als will swap for any good adventure,
(I:? Level 9. Tel: Eeith Giscombe on
itehin (0462) 731239,
Advance 860 + datarecorder for sale or
awap for QL or Amstrad with colour
monitor, Offers to £ia, Tel: Nuneaton
329743,
RML 380D 56K, twin 5" disks, colour
monitor, green monitor, 256 colours
lus  educational software, new
2,200, sell £1,300 ono, Tel: 01-764
3892 days 01-675 3138 evenings.
Aquarius 16K expansion, mini expander

with paddles, ctassette recorder,
Burgerumn and Nlihtsmjkar ear-
ete, complete

tridges,
and unua@g only, £100. "Tel: 0782

FE;E;?IMH. " double density, un-

opened ing, lihrury case, any offers or
swaps. 58 Lakeside Place, London
Colney, Herts, Tel: 07T27- 24189,
Lynx 48K home computer, virtually
unused, good as naw, includes intro-
ductory tape, menuals, leads and
"user newsletters”, price £100. tel:
Aldershot (0252) 2?3&3.
Lynx 48K two garnes (Collussal adven-
ture, Sultans Mase), book Ian Sinc-
lair's 'Lynx Computing’, £80 ona. Also
all PCNs £10. Tel: Ken Fagan,
(051-494 D481,
Lynx 48K,zood condition with manual,
Lynx computing magazines, tapes,
leads and games includin nner-
man, Invaders, Sultans %\laze and
others, £115 ono. Tel: 0904 37680,
96K, New unused, includes cables.
lso Sharp MZT11 with cassette plus
£200 software, Offers or swap both for
BBC with DFS. Tel: Crayford 522380,
18K Lynx, in original condition, with
leads, intro tape, manual and user
mags — E85 ono. Tel: Hayes (Middx)
01-5E1 4653,
Spectrum wanted 48K working order,
B? i:l'hemls conaidered, £65 paid. Tel:
ally 061 424 5553 da_vs

completed form to:

ZHG.,
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Colour Genle (16K), perfect condition
(still boxed), technical manual,
Maﬂmriugﬂ.G.,nmnuﬂln,m 11 for £160
ono, Write to J. Constable, 60 Prince
Andrew Road, Sroadstairs, Kent,
Spectrum software, Hobbit £8, OCP
Finance Manager, Address Manager,
VU-Cale, only 24,50 each. Also ames
from £2.50 including Arcadia, Time
gate, All originals, Tel: 0291- 434528
Spectrum, CBM-64, Dragon original
software for sae, These are originals.
NUT copies. Tel: 061 881 3651 for
list. Ask for Tuny.

Osborme Doubly Density, Wordstar,
Supergale, Dbase II, ete. £650. Tel:
01-740 6313 aler 7.30,

Casbo PBT00 portable computer, brand
new, Supplied in case with all instruc-
tion manuals, and 16K high speed
RAM, £180 for immediate sale, Tel:
01-527 5493.

Chess Champlon Murk 6 by Scisve, world
champion computer, incredibly
atrong, & Iipl oxed with instrue-
tiona, Mark & module plus
Exo{:utive Chess computer, £130, Tel:
01-627 5493

Any offers for PCN back issues Nos 24 Lo
Date? Tel: Bouthampton 0703 684856
C+VG back issees 20 to 50 pence each
All star video game, six games, light
rifle and power pack, £15 ono. Tel:
Matthew on Brighton 513671,

Homby 00’ Gmge train set, loads of
track and accessories, Inter-City 125
train, power and power clips included,
£45. Tel: Wakefield (0924) 366363

Wanted Interface 1 and two Microd-
rives, will pay half recommended
price. Tel: 01-7456 9332 after Tpm,
Wanted Microprolessor MPF-1B £36 or
MFPF-1F E70, good condition, FP&FP,
extra prices are max. Tel: Jim Mpore,
Bel hi, Greece 330564,

back lsswes of What Micro
January to May 1983, and Practical
Com utl April 1983, in good condi-
Lion. (:nlhum on 0334 53290 after

|lP-|:ld back issues of Acorn User:
l“ebruary March, April and August
1983, in good condition, Tel: Graham
on 0384 53290 after 5 Spm.
I you want to swap hinta t wnd amea
for Spectrum and CB
Steve, 477, Winchester Rd anéett
Sﬂlnn S017DJ: Tel: (0703) TET580,
Magazines Galore, weekly and monthly,
mvermglns: ?nﬂnthm sell or swap for
a'w, interested? Contact: John Hum-
ghre}'a a3 RlnFahuw close, Purton,
wmdcm Wilts!
for swap or sale, Arcadians,

ﬂr:adt' Action, DACC, Sprite, Gen,
also other games to swap. Tel: Welwyn
Garden City 34513 after Spm.
Wanted: Starpath supercharger & car-
tridges, also non-Atari 2600/VCS car-
tridges: Send List/prices, postal re-
%lluﬁ aonly, SAE's essential, Charles

rager, T Grantley Street, Glasgow,
Scotland, G41 3PT.
Wanted for UK101 software to buy, sellar
exchange, Tel: Sheffield (0742)
B4474 after Gpm,
Wanled for UK101, new premier Basic
1/3 Toolkit 11X, Word Wizard, 32x 48
board, mother board. Tel; Sheffield
(0742) 384474 after Gpm.
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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, Personal Computer News, 62 Oxford Street, London W1A

Note that we cannot guarantee that your ad appearsin any
specific issue, and that we cannot accept ads from
commercial organisations of any sort.
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It's Audience Participation
week on the UK’s liveliest
sign-off page, PCN's ever-popu-
lar Quit. We're looking for the
country’'s most original Christ-
mas Carol writer, on the
grounds that all the old
favourites are too old to be
relevant to the vibrant new
world of microcomputing.

If you want to supply your
own tunes we take our hats off
to you. But it might be easier if

ou use existing ones — like
The Holly and the Ivy to this
one:
The Oric and the Spectrum,

ward to seeing some from you —
and if enough come in before
Christmas welll put them
together on a song-sheet so you
can wassail them and amaze
your neighbours by turning up
on their door-steps at dead of
night demanding a mince pie
with menaces.

It's also Home Survey week,
This is in response to a piece of
hokum that came through the
post from IBM last week.

IBM's Travelling Technology
Exhibit parked itself outside
the Natural History Museum in
London recently and asked
people for their views on compu-

tera. Most said that computers
make jobs interesting and life
exciting, as well as being conve-
nient and producing more lei-
sure time.

These werz people who vi-
sited the said Exhibit, which
suggests to us that the sample
might have a slight bias. It
would be nice to know how
many visitors to the Natural
History Museum think that a
re-constructed  brontosaurus
makes life exciting as well as
being convenient, but it's prob-
ably close to 100 per cent. What

‘do you think about eomputers?
“You're not biased, are you?

When their ROMs are full-
blown,

Of all the keyboards in the
shops

They're the ones that make us
groan.

Youcansurely do better than
that. As in this version of God
Rest Ye Merry Gentlemen:

God rest you merry program-
mers, may nothing you dismay
Notbugs orbreaksorline errors
that crop up every day

As, struggling over ahject code,
you shuffle on your way

Just remember, the l.'l'l.l.hﬁ are
open soon, pubs open soon, and
imagine that Santa might
bring you a Cray.

Get the idea? We look for-

In a nationwide appeal the software/
hardware distributor Micro Dealer UK
has released this picture of two of its
delivery men. The hunt is on for a
suitable donor to give the one on the
right atorsotransplant, or failing that a
pair of stretch jeans so that he isn't
reduced to his underwear every time he
loses his temper. Perched on his
shoulder is a parrot with an identity
crisis — it thinks it's Spiderman, with
the result that il refuses to fly and is
becoming obese for want of exercise. f
you can help, contact the Micro Dealer
Delivery Man Appeal, and they'll send
you a Spiderman graphics adveniure
for a small fee. The company can be
contacted on Welwyn Garden City
[07073] 28181.
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SYNTAX ERRORS

We said iissue BB) that for
output to printer the Amstrad
uses a 7-bit serial port, and is
unlikely to work with the Tan-
dy printeriplotter. In faet, you
don't measure serial ports bit-
wise; the Amstrad has a 'stan-
dard’ Centronics interface, so it
drives any Centronica compati-
ble printer including the
Tandy.

Late adjustments to the run-
ning order left the Next Week
review in last week's issue
ooking slightly sickly, The
Entrepo Pro-Test will now
appear in issue 91 and the BBC
sine waves listing is being
re-schedulad.

NEXT WEEK

One for the road

PCN Pro-Tests The One, Data
General's new 16-bit machine.
Is this the ultimate portable
computer?

Entrepo re-ported
'We Pro-Test the Entrepo wafer
drive for the Commodore 64,

Spectrum bubbles

Extend your sort repertoire
with this machine code bubble
aort routine.

Games galore
Buying software for Christ-
mas? Consult our guide first.

64 ways to print

For those intricate printouts,
we offer a high-resolution prin-
ter driver for the Commodore.

Sideways Spectrum
Multi-tasking on the Spec-

trum? We test a sideways RAM

that holds out this unlikely
possibility,

PCN DATELINES

Event Dates Venue Organisers

Electron & BBC Users' Show Dec 6-9 New Horticultural Hall, Database Publications, 061-456 8383
Westminster, London SW1

CADCAM Intl Show Jan 8-10 ~ NEC, Birmingham EMAP Intl Exhibitions, 01-837 3699

Mini/Miero Computer Exhbn Conf Jan 13-16 Stockholm, Sweden Sollentuna Magsan, Box 174, 8 — 191 23

Sollentuna, Stockholm
Which Computer? Jan 15-18 NEC, Birmingham Clapp & Poliak 01-891 5051
High Technology & Computers Jan 23-26 Barbican, London

Education

?g{rﬁpuwr Marketplace Exhibitinns.'m-gﬁﬂ'_

Computer Exhbn — Computer
Thai

January 23-26

Bangkok, Thailand

Conf & Exhbn Management Services Litd,

61/6 Langsuan Soi 2, Ploenduit Road,
Bangkok 10500

Intl Microcomputer Fair

Jan 29-Feb 3

Frankfurt, Germany

Collins & Endres, 01-734 0543

Apricot & Sirius Computer Show  Feb 5-7 Kensington Town Hall, London Paradox Group, 01-241 23564

Intl trade show for home comps, Feb 17-19 Olympia, London Turret-Wheatland, 0823-777000
software, ele — LET

MEXCOM Feb 25-28 Mexieo City, Mexico AESI Litd, 01-379 7628
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his powerful half-
volley rattles the cross-

bar, the ball returns,
floating menacingly

Match Day is no ordinary
soccer game. Blistering 3-D
action, total animation and
automatic camera scan

are just some of the \ above the
intricate techniques _ ' ; penalty
2. which make o / s :
Match Day
¥ the league

Ieader of soccer
% area
ow Follow the - and your star
"Action”: : e striker sejizes
Your striker

| = e~ this half-chance
o traps the ball from . :

a perfectly placed corner-kick,

takes on the defender and dribbles

neatly round him making space to

to Qea_d_mcle ball .
S decisively 44
into the ., S

- chip in a teasing
» Cross- -ball to his

; advancing
team mate

inthe

six-yard box. There 3 e
i No time to control : soccer itself. You will marvel at
the ball, your player must commit himseif § the depth of play and ball control
to asnap shoton goal. .. offered only in MATCH DAY . ..

Match Day is as compelling as

Shoot to win!

SPECTRUM 48k SPECTRUM48k

R iyt (2= e

1°73 1°°72
Ocean House - 6 Central Street - Manchester - MZ 5NS - Telephone 061 832 6633 - Telex 669977

Ocean Software is availible from selected branches of: WOOLWORTH, WHSMITH (555" 4ETNITIT, LASKYS, Rumbelows. COMET,
Spectrum Shops and all good software dealers. Trade enquiries welcome.
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