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SPECTRUM
SOFTWARE
TIME-GATE

A0 Space/stime adventursa
in fast mowving graphics
8K

Author: John Hollis

THE CHESS
PLAYER

With Speaech and
personality 48K
Author

Martin Wren-Hilton
METEOR STORM
With speech and Hi Ras:
Graphics. 16K or <8k
Author Jahn Hollis

SPACE INTRUDERS
WVuith mutants and Hi Bes
Graphics. 16K or 48K
Author Jahn Hollis
EASYSPEAK

Add speach or MusIc to
your programs. 48K
Author: John Hollis
MINED-OUT

Viith 9 levels of

minefield. 48K

Author: lan Andrew

SOFTWARE
FOR THE ZX81
WITH 16K RAM
as ASTEROIDS

wery good
‘. addictive game!”
C.aviEl
Author: Joahn Hollis
as DEFENDA
better than any othear
arcade game |'ve seen’’
(Syne.)
Author: Nick Lambert
as SCRAMBLE
' amazing. fantastic!”
[(RCAD
Author: Dave Edwards

as INVADERS

T ust like the real
thing!l” (C. &WVG.)

Author Dave Edwards
MUNCHEES
Features 1 to 4 Ghosts,
a Munchees, Power pills
Author: A, Laird
GALAXIANS &
GLOOPS
Features two types of
swooping Galaxian™
Author: T. Beckwith
CROAKA-CRAWLA
With Frogs. Lormes. Logs.,
Crocodiles Turtles,
Flies,

Author

John

SPECTRUM & Z2X81 GAMES

FROM

QUICKSILVA

A WHOLE GALAXY OF ACTION
AT YOUR FINGERTIPS

SPECTRUM PIXEL GAMES

FOR THE Z2X81
WITH 16K RAM

TRADER

A rilogy of 16K
programs that comimne
to give an epic SEK
graphic adventure. As a
galactic crader. you deal
with some very izarre
customers ndead

Arcade action
Features: Full colour M-
res graphics. sound, hegh
score table, hold feature,
5 levels of robots, Evil
Orville the minelayer,
exploding pods,
progressive difficulty
attract mode

Author: David Shea

Arcade action
Features: Full attract
mode, 5 attack waves,
15 levels of difficulty
rapid fire, meteor
storms, changing aliens,
plasma bolts, killer
bombs, full colour hi-res
graphics, full sound.
Author: John Edwards
16K ar 48K Spectrum

Trader now available for
the Spectrum £E9 .95
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Features:
Menu driven
prompts given
at all times
Drastic commands
— e.g. Claar Text —
are automatically

questionad

Load/save

commands. .. all

text justified, on
screen as well as
princer

Author: P. Baker
A8K Spectrum
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SuUBSPACE
STRIKER/ZOR
Viith your deadly antimat
rorpedoes, you unleash
Ravorc in the Federation's
Spacelanas =
STARQUEST/
ENCOUNTER

Vith the help of your
onboard computar you
seek a habitable planet
amidst the penls of deep
space

ZX81 GAMES

An adventure-set in the
19th Century

You ovwn and captain
avessel sl bebwaean 5
ports and deal in coal
and whisky, with storms,
pirates, Sea rmist and
vessels adrft.

Author A. Morgan
ZXB1 with 16K BAM

Arcade action
Stomde action, will drive
sound and character
boards. responsive
controls, hgh score
tables
Author

C.K. Tame

ZXH1 with

13, Palmerston Road, Southampton.

Arcade action
Features: Fast 30
graphics. fast scoring,
four types of target
Eight instrurmeani
displays, warp drive,
resurging aliens, time
imit, 17 levels of
progressive difficulty;
high score table.
Author: M. Sudworth
ZXE1 with 16K Ram

Arcade action
Features: Fast action,
5 dampers ncraase to 6
an later phases, 3 ves
plus bonus hves, ever
ncreasing speed, high
score, stall frame
features, spiral claar at
end of gameas, bonus
phase worth 5000 pts.,
high score save and
display

Author: P Crana

ZXE1 with 16K RAM

A western adventure
Features: 20 |levels of
play “"Mind Game' plus
shooting rifle speed uses
all keys and is measured
against the players
DEFEDHH’ average
response. This game is
based on historical data
Author: Marion Stubbs.
ZXB1 with 16K RANM

Conc! by Lt

Palrr son Park House:
124, Palmearston Hoac,
Southampton S017 101
Telephone: [0/03) 20165
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Action and
reaction

PCN thanks you all for under-
standing why we went up to
45p.

As some of you pointed out,
it is a fairly large percentage
increase and, to make matters

PCN SPECIALS ' —
Computer Art

Kathryn CuSIdl‘!CL looks at the artistic possibili-

ties in computer logic

Dragon scrolling

worse, we failed to tell you it
was about to happen, or why it
Was Necessary.

But, despite this, vour reac-
tion has been amazing, Now we
will do our bit. That extra 10p
will enable us to continue to
provide 100 colourful pages
every week.

We won't have to cut costs
and reduce guality. In fact, we

plan to do even better. More
news, more exclusives, more
programs . . . more value for
more money.

Butlet us know it PCN is not
giving you what you want.
There’s a whole team here
trying to meet your demands,
but we need your input.

And. thanks again . .

Put some movement into your Dragon games with Darren Eteo’s machine code scrolls

PCN PRO-TEST: SOFTWARE

ZX Toolkit

26

Add some extra facilities to your Specturm. Ted Ball is our mechanic.

Pet Payroll

30

Let your CBM control your wages paperwork — including SSP — with Bonus.

Newbrain Monitor

Walter Knight delves into the depths of his Newbrain with a machine code monitor

PCN PRO-TEST: PERIPHERALS

Seikosha colour

David Janda goesover the rainbow printer that has
| slashed the cost of colour in your hard copy

54 |

Rade bareboard

Bareboards offer the best road to custom-built micros.
Stuart Cooke tests a newcomer

Vic Taped or——s

If your tape’s too slow but you can’t afford a disk drive, Barry Miles
looks at a midway solution

32

38
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Electron mis-match

By Geoff Wheelwright
Although it's being touted as a
‘poor man's BBC', Acorn’s soon-
to-be-released Electron micro will
not run all the Beeb's software.

The Electron will be unable to
handle BEC micro programs that
rely on a Tube interface, a printer
interface, a 6522 Versatile Interface
Adaptor, a User Port or the
Teletext graphics mode, Although
all BBC programs should LOAD
on the Electron, they may have too
be modified in order to RUN.

To get round this seemingly
embarrassing problem, Acorn's

software house — Acornsoft — is
adapting 12 BBC programs for the
Electron and plans to have them
ready for distribution in time for the
Electron’s launch (anticipated for
August 23). An Acorn spokesman
suggested that in future Acorn will
release more cassette software with
the BBC version on one side of the
cassette and the Electron versionon
the other.

But the compatibility problem
doesn’t extend to simple Basic
programs, since most such prog-
rams written on the BBC will RUN
and LOAD on the Electron —

albeit at a slower speed due to the
nature of the Electron's memory
:»lrrungr:munl. ;

Ironically, perhaps the most
complex BBC programs — chip
software like Acornsoft’'s View
word processor—could run with no
modifications on the Electron as
long as you replace the Electron’s
Basic chip with the appropriate
sideways ROM program.

Acorn does plan to release ex-
pansion modules to give the Elec.
tronall the facilities of the BBC, but
thereis noword yet asto when those
expansion modules will be ready.

And Acorn has promised it will cost
more to buy all the expansion
modules necessary to make an
Electron full BBC-compatible
than it would to buy a BBC.

Acorn says Electron software
should be more upwardly compati-
ble with the BBC than the otherway
round — but given that there are no
Electron programs commercially
available yet, there isn’t likely to be
much immediate demand for
‘downward compatibility’,

So it looks as though the Elec-
tron’s success will be determined
solely by its own strengths.

Stolen Spectrums recovered

By Ralph Bancroft

Prism  Microproducts has been
reunited with its stolen Spectrums
and nine people appeared in court
last week charged with stealing or
handling them as stolen property.

As a result availability of Spec-
trumsin Prism’s outlets should soon
be back to normal.

The arrests and recovery of the
machines follows countrywide in-
vestigations by the Serious Crimes
Squad of Scotland Yard and a
number of ‘midmight swoops’.

By all accounts the robbery was a
well " organised affair which in-
cluded distributing the estimated

3,000 machines around the country.
Police were able to trace the
stolen Spectrums when several
shops usually supplied by Prism
were offered between 10 and 20
Spectrums from bankrupt stock.

Prism is pow trying to catch up
with its backlog of deliveries to
dealers. ‘Sinclair have been very
helpful,” said a Prism spokesman.
“We took a delivery from them last
week that was larger than sche-
duled.

‘Most shops should now have
Spectrums in stock. Those that sell
out will have to wait seven days for
additional supplies,” he added.

MATTEL MATERIALISES — The long-awaited under £100 Aguarius micro from
Mattel will finally be officially launched on Wednesday, July 27, some three
months after it was Pro-tested in PCN issue 7.

PEN PORTRAIT-For BBC, Dragon and ic users who like dabbling on the screen,
here's a new style of light pen. Datapen comes with a range of software at £25, it
has an LED readout and a positioning switch. In addition to user routines and
mmle programs, the company [also called Datapen) is providing a freehand
mmmﬂkcumamahﬁn}uldnﬁumﬂmm
mﬂhhhhcmdinallbnryandthsnmhimdwtbem Contact

Datapen on Overton (0256) 770488. -

64 utilities cross the pond

A flood of business and utility
packages for the Commodore 64
has swept across North America.

Seript 64 is a word processing
programselling at £65. Two diction-
ary creation and maintenance prog-
rams enable you to create your own
spelling checker and it has all the
usual features of a standard word
processing package.

Another word processor avail-
ableisthe Totl. Text at £34, for both
tape and disk systems. It has
machine code speed for loading and
printing, but employs Basic for
program accessibility and modifica-
tion.

Co4-Link, which costs £100,

allows you to use popular printers
and peripherals once the correct
leads have been fitted. The car-
tridge port attachment also allows
the Basic tobe upgraded from V2 to
Basic V4.

And there’s built-in modem soft-
ware which allows the Cod to talk to
other computer equipped with the
same modem,

For a change of tongue you can
also pick up Co4-Forth for £70. This
version has Fig-Forth and Forth-79
compatibility and occupies 16K of
memory o leave 41K of RAM free.

Contact The Six-Four Supplies
Company, PO Box 19, Whitstable,
Kent CT5 1TJ.

BBC English

By David Guest

A school project that set out to help
pupils with reading problems could
give you a speech synthesis unit for
vour BBC for about £30.

The unit was designed by Mike
Lee of Lostock School in Manches-
ter. ‘We built it for the remedial
department,”savs Mr Lee. *Some of
the students have great difficulty in
reading and we felt a speech unit
may be a wuseful alternative
approach.’

But the unit has aroused interest
outside the school, and 18 now going
into production as a general pur-
pose device. The features built in
for its original use make it look very
versatile and the economies im-
posed by the education system have
kept its price down.

According to Mr Lee it uses two
standard circuits, a speech circuit
and a voltage-controlled oscillator,
and its phonetic base gives it a
virtually infinite vocabulary. Its
intonation can be varied, with a

choice of high/medium/low pitch.

[ts output goes through the
micro, but you can hook it up to an
external amp. It is self-contained,
about the size of a cassette case, and
has automatic reset on connection
to the system.

Specialised software that already
exists for the device includes read-
ing trainers that use pictures and
spelling prompts. You type in
syllables, words or sentences and
the unit intones them. “You can
string as long a sentence together as
you want,’ says Mr Lee.

The unit is being assembled
locally at the Government-
sponsored  Salford  Information
Technology Centre, and current
output is about 20 a month,
although Mr Lee says that plans to
expand this are under way.

The speech synthesis unit will
cost between £29 and £35, depend-
ing on the specification you need.

For further information contact
Mr Lee on 061-962 7315.
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Commaodore has taken a scythe to
the prices of its Commodore 64,
cartnidge games, and add-ons for
the Vic 20 and the 64.

From August 1 the recom-
mended retail price of the 64 will be
£229, down form £345. All cartridge
games for the Vie 20 and the 64 will
cost £9.99,

But vou won’t have to wait a
month for these new prices, be-
cause Commodore has been pre-
empted by its dealers in the same

price cuts two months ago. Some
dealers have jumped the gun, and
last week Commodore 64s were on
sale in Lasky's and Dixons for
around £225.

The new price of the 64 (pre-
dicted in PCN, issue 14) will set the
cal among the pigeons across the

way that Sinclair was beaten to its

Commodore 64 down to £229 — can its competitors respond?

entire £150 to £400 range. The
change in the cost of cartridges
could eventually prove to be more
important. It is the first stage of
Commodore's attempt to muscle in

on the software business (PCN,
issue 19). It mirrors a price cut that
the company made in the US at the
Consumer Electronics Show.
Itwill also steal some of Sinclair's

CBM purges prlces

thunder — the UK manufacturer
has announced it will release car-
tridge software at around £10 later
this year.

But a Sinclair spokesman took
the news calmly: ‘Commodore’s
move in slashing the price of
cartridge software will have no
effect on our plans whatoever.’

Also reduced in Commodore’s
lists are the prices of expansion
packs for the Vic 20 and the single
disk drive for thissvstemand the 4.

All the expansion packs for the
Vic 20 will be much cheaper from
August 1. The 3K unit comes down
from £29.95 1o £19.95, the RK from
£44.95 to £29.95, and the 16K by
almost 50 per cent from £74.95 to
£39.95,

The single disk drive was £299.95
and is now £229,

By Ralph Bancroft

If you attempt to copy a disk
containing commercial software
youcould break the copyright laws.
Butif youowna BBC microand can
cope with the legal consequences
you can buy a product called the
Clone Ranger which allows you to
do just this.

A spokesman from the manufac-
turer, JC Software, says the soft-
ware was produced so you canmake
back-up copies of ‘virtually all
protected disks’.

Treading carefully, Richard
Chiswell, who runs the company,
says: ‘Obwiously the subject of
software piracy is a delicate one and
itis not intended that Clone Ranger
be used for such purposes.’

Clone throws down gauntlet

The instructions with the soft-
ware are more forthright. Clone
Ranger ‘should not be used for any
form of software piracy and to do so
would constitute an offence under

Dragon disks on schedule

The long-awaited disk drives from
Dragon Data will be in the shops by
the end of this month.

Their price of £275 includes the
controller and cables.

The 5%in drive is single sided,
double density, with 40 tracks, 18
sectors with 256 bytes per sector.
The drives will be available from
Boots and Dixons.

the Copyright Act.’ it says.

No doubi, even this will be
ignored by some. So software
companies will invent new ways to
protect their software making
Clone Ranger ineffectual.

They would be doing everyone a
favour (including themselves) if
they faced facts and produced
software that can be backed-up.

In the meantime, BBC users may
like to know that Clone Ranger
costs £11.60 (including postage)
from JC Software, 124 Woodlands
Way, Southwater, West Sussex.

Atomic

pile

ON THE UPGRADE — Epson has upgraded the RX-80 dot matrix printer with a
friction feed version. The new variation has been dubbed the RX-80 F/T and
mmnmmmmmmummmmmm
feed option you are no longer limited to continuous stationary. Instead you can
feed in your letterhead paper for the generation of standard letters and
presentation documents. The RX-80 F/T is priced at £350 and has all the
features of its standard stablemate, the RX-80 as featured in PCNissue 8.

Bargain Atoms — but you may need help if they go wrong

By Sandra Grandison

Acorn dealers have been busily
slashing prices of the old Acorn
Atom to make room for the
newcomer — the Electron.

Although you may be able to pick
up a cheap Atom it's not always
guaranteed that you'll get the
dealer support you may need. On
this point an Acorn spokesman
said: ‘If a user wants to take
advantage of a low price then he has
to go along with whatever deal the
dealer is offering.

‘He has to work out for himself
whether or not it's werthwhile. In
any case, he could go to another
dealer and pay the extra to get the
support he needs for his machine.’

Acornstopped producing Atoms
some time ago, and if you shop
around you could pick up a 12K
model for as little as £50 from a
company called Computer Plus in

Watford. *It’s a stock clearance,’
said a spokesman from the firm.
And buyers had better be quick as
they only have four left.

REW in London, another Acorn
dealer, is also phasing out Atoms
and has reduced the price from £163
to £149 for the 8K machine. David
Weir, computer manager said: ‘If
people want Atoms we’ll get them.

‘Most of the demand has been for
the BBC and when the Electron
comes out we'll be selling it.”

A spokesman from Technoma-
tics head office in London, felt that
the Atom was out-of-date and said:
“There are better machines on the
market, and when our stocks run
out we shan’t be getting any more.’

Fromone ofitsstoresin Edgware
Road, London, you could buy an
BK Atom at £79.95 plus VAT and
every machine comes with dealer

support.
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Of printer
prices and the
domino theory

you'll be

By Chiris Rowley
Here, the ads trumpet, help yourself to our home computer,
doing us a favour, just take it away.

No — take this one, it's much much cheaper.

Buy ours, they shriek, and we'll throwin a 13in colour TV for just $75.
Heck, over here on this model it says manufacturers rebate for 100%
total cost, all you buy is the software.

On TV, in print advertising, at shows and conventions, marketing
madness is in the air on the US home computer scene. Pressure is
mounting. A jittery Wall Street has observed too many small computers
chasing too few dollars. Dollars can only go up in that context — bad
news for big companies that sank big dollars into little machines in the
recent past.

The markets, however, did note the winners of the summer of '83.
IBM looks better than ever, Apple reports strong sales, Commodore
stock grows 128% in line with the 130% sale increase reported on the
first quarter of the year. And at Chicago Coleco wowed "em at the CES
with the Adam and the promise of affordable printing on the home
computer market.

The pundits agree, proverbially perhaps, that if a woman without a
man s afish without a bicycle then a computer without a printeris a bike
with one leg. Really, having a printeris essential to avoid that back of the
closet syndrome once everyone’s worn out from squelching Donkey
Frogs.

In this scenario the S600 Coleco Adam with its BOK RAM, Z80, tape
drive and ROM word processor, plus a 10 cps daisywheel printer, may
wind up being as revolutionary a machine as the Apple Il or the Sinclair.
Of course this isn"t serious word processing, not at 10 cps, but it is
letter quality and can handle small printing jobs.

The really good news though is that printer prices are plummeting.
Older models have become sale add-ons in the Osborne/Kaypro market
area. In every market sector there are new machines out that will put a
lump in your throat if you've ever contemplated buying a printer.

For instance the Seikosha GP100 and the Gorilla Banana—basic,
useful dot matrix machines that do 30-50 cps, are costing $200-5250.
They work with all the Z80 based micros.

At the other end of the scale you can get the NEC Spinwriter for the
IBM PC, the 3550, for $1,815. This machine does 350 word per minute,
has 204 columns, auto-proportional spacing amdn much much more.

Then again, for $999 you can pick up a MLB4P Okidata that does
200 cps on 136 columns with nine by nine quality.

In the mid-range, now downto $400 or so are the Epson MX80, C ltoh

Prowriter and other excellent dot matrix machines. For another $100.

there are the daisywheels like the Smith Corona TP/1.

For Timex Sinclair users there’s the 752040, 64 cps thermal, which
runs 4.3in paper and costs just $100. Or for 5129 from MidWare
there'sthe MW 100, a 5:< 7 quality dot matrix that prints on 134in tape
at 16 cps. In addition, Alphacom recently closed an OEM deal worth
$54m with Timex to supple new printers for the TS line.

Locked in step with printers, print buffer prices have fallen
drastically too. Board buffers can be had for $60 and up, stand alone
buffers are down to $250 and up. Serious word processing is nowin the
reach of the home user. For $1,500 to $2,000 any husiness,
researcher, writer or editor can take on the agony of WordStar and save
time on the typewriter.

If those good ol’ pundits are right and printer sales soar and prices
fall there will of course be general joy and jubilation.

Freelance typing however, will become a quaint industrial practice of
the past. Anyone contemplating a career as a typist should take note.

They may be better advised totrain fo become printer engineers. Low
prices are seductive and print speeds of less than 20 CPS have a
reliable, pedestrian, sort of sound but nobody knows yet how long these
printers will run in the rough and tumble of the PC user's living room
before they fail.

A business-like micro from Seiko
made it to the UK last week as the
distributor, Intelligence UK, laun-
ched the Seiko 8600,

The machine, based on the 8086
processor, as may be guessed from
the name. is immaculately de-
signed. The removable parts, such
as RAM expansion cards, are
encased in plastic and easily re-
moved (even with the power on), as
are the disk-drives, which can be
removed for field-servicing without
any tools.

Up to three additional terminals
may be attached, producing a
cluster which Intelligence feels is
the optimum size for the business
users it's amming at.

S-EIHIN‘HH'I-IIIGHIS 8600 — a business micro with few frills., :

The machine is devoid of such
frills as high-resolution colour
graphics, since the company wished
to produce a machine which would
not confuse first time computer
USErS.

It intends that the machine
should gain a reputation for high-
reliability.

A dealer network, split into two
levels and initially having about
twenty members, will be formed.

A configuration for four users
with 256K of RAM, a 10Mb
Winchester hard disk, and 640K on
floppies at the central station, will
cost about £7,000.

Intelligence UK is in London on
01-543 3711.

CLOCK SLOT — Not the kind of digital chronometer that put the Swiss out of
business, but a 4MHz clock for the Sharp PC 3201. k comes from Market Logic,
which says that it can speed up the PC 3201's processing speed by more than 50
per cent. It fits straight on to the processor board, sparing you any trouble with
wire cutters of solder, and according to Machine Logic it works with any type ot
diskette. i costs about £30. Further information on Uxbridge (0895) 52131,

Apple users who spend hours
typingin programscan now ¢ase the
task with the Lostock Screen
Editor. ;

Lostock uses a second screen
cursor which is moved around the
screen either with control keys or
Escape mode keys — while the
normal cursor remains and gener-
ates the new input line on the
screen. This means that it's easy 10
see what's being entered in the
editing process.

In addition, whole screen lines
can be copied at a single keystroke,
and another control code makes the

Lostock screen utility
aims to ease editing chore

editor skip the spaces inserted into
strings and REM’s by List com-
mands.

Unlike line editors, the Lostock
Screen Editor is claimed to do all
that the Apple’s own screen editing
facility will do. And an optional
feature is Auto line numbering.

The package comes as a standard
Applesoft program at £14.90 or
£18.35 with Auto line numbering
facility. And a secret identifier,
unique to cach copy supplied. is
used to discourage piracy.

Contact Lostock Software, 0204
67715,
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Just one week after launching its
new machines and software Torch
has sold out to billion pound
conglomerate GEC. It can only be
good news for Torch owners.

GEC is Britain's biggest electro-
nics groupand is awash withcash for
new investments — to the tune of
£1.3 billion. It paid in the region of
£3 mallion (0.2 per cent of that total)
to buy 76 per cent of Torch’s shares
from existing shareholders,

But this is just the start of the
money that GEC will be putting
into the company.

According to Martin Vlieland-
Boddy, Torch’s chairman, GEC is

PCN MONITOR |

GEC carries Torch

giving 100 per cent backing to
Torch. This will include financial
backing for product development,
additional manufacturing facilities,
marketing and after-sales support.

The move willalsostrengthen the
confidence in Torch of potential
customers at a time when some
press reports were suggesting that
the company was in financial
trouble.

“The end user normally goes fora
stable company and the credibility
of having a major company like
GEC behind us will allow us to take
on IBM and Sirus,” said Mr Vlie-
land-Boddy.

The GEC connection will give
Torch access to GEC's widespread
interests including manufacturing
facilities, world-wide sales and
marketing operation and the eight
UK service depots run by GEC
Reliance.

‘We currently operate a 28 day
delivery and we have nointention of

‘falling behind that. If we find that

demand for our products exceeds
supply we can go back to GEC for
extra manufacturing facilities’.
The other gain for users is the
security of buying a computer from
a large multinational company. ‘If
something goes wrong with vour

Torch in twenty years time there
will still be somebody around who
can provide you with the spare
parts,” he said.

From GEC’s point of view it is
now able to offer its customers a
complete range of computers as the
top end Torch — the 16-bit 700
series — ends where GEC's mini-
computers start.

It is perhaps a coincidence that
GEC makes the computers used to
run Prestel, and Torch makes a
micro that comes complete with
integral modem and Prestel soft-
ware as standard features, but it
could make the union productive.

Thames TV is to run a new series of
its successful Database programme
in September and is asking home
users 1o assist.

One of the programmes in the
series will be looking at families
making use of micros. *We want to
cover everything you can do from
home.’ said the programme’s pro-
ducer Michael Feldman.

The kind of thing that he is
interested in is what use different
members of a family make of

TV looks for micro families

Prestel services like Micronet and
Homelink.

Other programmes in the series
will visit shows, including the Per-
sonal Computer World Show, take
a look at expert systems and
artificial intelligence, and investi-
gate the use of computers in work,
in education and in helping the
handicapped.

If your family uses a micro and
wants to be featured in the prog-
ramme phone (01-388 5199,

The most vou should wish to pay
these days for a multi-purpose,
medium speed dot matrix printer is
about £250 to £300.

The standard was set by Epson’s
RX80 (PCN, issue 8) and has been

further reinforced by a recent
printer release from Mann n
Tally.

This company has, in the past
concentrated on the more expen-
sive line-printer market for data
processing installations. It now
wants to gel a piece of the action in
the fast-growing micro market.

To this end it has released an 80

M-T printer takes on Epson

cps bi-directional dot matrix printer
to compete with the Epson RX80at
around £285.

Its features include logic secking,
with text and graphic printing
(h.]mctm tvpes are normal.
ble height and double
s ASCII and Epson

wr R5232 interfaces
Another bonus is
— there 1sn’t much. It is also
riction feed, tractor feed
handling.

1 Tally can be con-
88711.

The new M-T printer is aimed at the RX80 market.

wrmnnannd

ON THE BOARDS — Gemini Microcomputers has followed up its

gdisk
controller board with the GM829. H gives you a Shugart standard

well as the floppy controller so that you can add floppies and hard disks to a

Multiboard or a Nascom system. The floppies can be 3%/%zin, 5Y4in, or 8in units,

single or double sided, in single or double density formats, and with 48 or 96 tpi.

The industry standard Shugart interface lets you attach Winchester disk

such as Gemini's own GMB835 toyour system. All switching is under
accommodated.

Mmeontrﬂlndfuurﬂwplﬂlhtlmmhe

costs £167 from Gemini on (02403) 2832

The board

ZX81cut-back

A drop in demand for ZX8I
products in WH Smith means that
the big chainstore will not be
ordering new software titles.

Smith says that it had not done
well on ZXE1 software and that it
had titles on the shelves for as long
as six months which were just not
selling.

‘People are buying more Spec-
trums,” said a spokeswomen for the
company. ‘It's really a matter of
space. We try and fill our shelves
with what the public wants.

‘Butif people want to buy a piece
of software and we don't stock it,
we’ll order it specially for them.’

At the moment the company has

no plans to ditch ZX81s from its
stores and will continue to make
re-orders for existing software ti-
tles,

Although WH Smith’s move was
sudden a spokesman from Sinclair
Research was quick to point out
that in no way is the ZX81 being
phased out. ‘Between the UK and
overseas market we're selling about
30-40,000 units a month,” he said.
“There has been a slight decline in
sales and it"s not doing as well as the
Spectrum — but it will remain in
production.”

Sinclair expects the ZXS81 to
continue to sell well, especially
overseas, for some years to come.
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& TIME
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AMAZING FEATURES AT A VERY LOW COST FOR THE ZX81 AND SPECTRUM

Battery backed up Real Time Clock with month,

day, date, hours, minutes and seconds.

Program to control the Clock in on board BUILT IN PROGRAMME

PROM MEMORY — saves your computers IN PROM MEMORY

memory.

Only OME LINE in your BASIC PROGRAM is

needed to read or write the date and time.

Eight pregrammable OUTPUT channells (TTL

compatible)

Eight programmable INPUT channels (TTL

compatible)

EXTENSION for Rampack, Printer etc. included EIGHT
INPUTS

EXTENSION FOR
RAM PACK ETC.

POSSIBLE APPLICATIONS INCLUDE:

Home Control, Electronic Diary with Alarm,
Programmable Timer, Sophisticated Burglar

Alarm, Auto Stopwatch, Sound Effects, Time &

Date Displays, Light Chaser, Disco Control

Console, Auto Telephone Dialer, On/Off Switch EIGHT
Contral, Temperature Control, Power Monitor- OUTPUTS
ing, Automatic Testing, Robot Control, Elec-

tronic Games, Reaction Timer, Effects for

Games, Train Controller, Audio Output,

Counter, Process Control, Scientific Applicat-

ions, Lab. Experiments, Time Recorder etc.

DATE AND TIME

BATTERY

Notes on a few of the above applications are
included in the manual.

ADD ON MODULES which plug into the
Time Controller’s INPUT and OUTPUT
connectors will be available shortly, and wilk

OTHER PRODUCTS

cover maost of the above applications. PRODUCTS FOR THE APPLE 11/11E COMPUTER™ LOOK AT THESE PRICES
64K 80 COL CARD 1ME ........... Unbeatable value - £129.00
AMAZING VALUE TIME KIT ........ e Cret ... Clock Calendar with Electronic Diary Software £59.00

ZX81 TIME CONTROLLER only £34.50,

SPECTRUM TIME CONTROLLER only
£38.50. If you can buy a similar product at a
lower price, we will match it.

PASCAL ROUTINES For the Time Kit £16.50
PARALAX CLOCK DISPLAYS For the Time Kit £16.50
8 CHANNEL A/D CARD ........... An inexpensive data aguisition system £88.00
8 CHANNEL INPUT OUTPUT CARD.......... £59.00

*Also available from PETE & PAM COMPUTERS AND SBD SOFTWARE

ORDER FORM _

E N S . . . -
PLEASE SEND ME THE FOLLDWING

.. I 'I'Ifo 0“"
1 [ Time Controller ZX81 £34.50

- I [ [ Time Controller Spectrum  £38.50

CJ [C3J TimeKit £59.00

Glanmire Flectroniggl & T 8chemeleotovpueard B240

;{]

5
=4
=]
o
=
2

64K, 80 Col. Card
A/D Card

Pascal for Time Kit
Paralax Clock Display
DOS Date Stamper

00000
0oooc

I Add £1.50 p & p, any size order. Do NOT add VAT, Send SAE for information.
UNITED KINGDOM

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

Bush Hill Park Totalof £ sterling and understand | , NAME

Enfield ENI IPH may return this product withir seven days

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

Telephone: 010-353.21.889209 (24 hrs) I Access ; Bnrclav { Visa No.
Telex: 75444 CTT r l l ] i [ l

‘Apple'is a Trademnark of Apple Computer Inc ! l : TEL

DEALER ENQUIRIES WELCOME --GENEFIOUS DUANTITY DISCOUNTS AVAILABLE

IRELAND
Meenane, I W’Sl
Watergrasshill, Co. Cork. Ireland COUNTRY




Bouncing back into the ball game,
Japan’s giant NEC has launched its
Advanced Personal Computer in
the UK. The APC is a top end
business computer based on an
8086, 128K RAM, and twin 1 Mb8in

floppies.
The most outstanding hardware
feature is its dramatic colour

graphics, based on a high quality
monitor and NEC's own 7220
graphics processor.

Software is based on CP/MB6
with GSX graphics support. MS-
DOS should be available in the
autumn. NEC supplies a range of
business software tailored 10 the
system. The Benchmark from
Metasoft provides word processing
ability. Accounting is based on
standard packages from Systema-
tics  International. Comshare’s
Masterplanner covers financial
modelling and database manage-
ment falls on good old dBase I1.

NEC has produced its own busi-
ness graphics and communications
packages. The latter group is an
important aspect of the APC.

NEC hopes to regain lost ground
with the APC.Its earlier foray into
the UK with the PC8000 ended in
burnt fingers and sales of around
2000 units. The APC is already off
to a better but belated start.

Its UK push is marked by a
dramatic entry price of only £1,875
(for a monochrome. single disk
unit) though little extras such as
CP/M (£64) and printer lead (£59)
may take the edge off its value.
Sales will be through appointed
dealers and five major chains
including Tesco and John Lewis.
The APC is a strong rival to
machines such as the Sinus and will
compete with forthcoming systems
such asthe Future C nmpuru»}"\"i]
and the ACT Apricot. Contact
01-388 6100,

T'l‘ l-

NEC meansbusiness

The APC: sticking its neck into the small business market.

bi-directional printing, true

PRINT COSTS — The Infoscribe is a matrix printer for wealthy businessesto get
their hands on. Apart from standard features of six or eight

lines per inch,
descenders, undedining and so on, the

lower-case
printer has some other extras, at £1,600. Hpmtduhuﬂnmle&ercharaﬁers.
high resolution graphics at 40 cps, draft/data processing at 200 cps and
correspondence printing at 100cps. For a highly detailed picture a resolution of
144144 dots per inch can be used. Contact Data Type 06333 T1177.

Doubling in
personnel

More than twice as many personnel
departments have micros this year
than last, according o a survey by
the Institute of Manpower Studies.

The survey was produced for the
Computers in Personnel national
conference. Computerisation has
caught on in 39 per cent of the
organisations sampled as opposed
to 40% in 1982,

Of these, nine per cent are using
micros in comparison to four per
centin 1982,

Exhibitors at the conference
included IBM. Apple and Tandy,
which all sell systems catering for
the needs of office personnel.

Professor Martin Healey spoke
on the office of the future, high-
lighting the pros and cons of office
automation. The cons will include
irate customers having too much
money taken out of their accounts,

and the loss of irreplaceable letters
which people may accidentally
erase from files.

Delegates were reminded that
electronic mail tends tofail if people
aren’t trained to use it, and that
numerous access points are needed
to make it really useful.

But all the advice may be slow in
sinking in. As one delegate said,
“It's dll.ihmum head. really.’

Ace of clubs

A new computer club has been
formed to try to knock down the
price of hardware, software and

| peripherals for users.

The Computer Buyers Club
(TCBC) hopes to gain the buying
power of hundreds of people and in
that way buy popular micros and
accessories at lower prices than the
shops offer.

For further information send a
SAE to Barry Edwards, Laneside
House, Paddock Lane, Kel-
tleshulme, Stockport, Cheshire.

Games for stretching your brains
and games for simple fun were
among a crop of new software
releases last week.

For the BBC B and 48K Spec-
trum, Chalksoft has Eiffel Tower
to test your French vocabulary,
MNote Invaders 1o improve vour
music reading skills, and Pirate, an
educational adventure all at £9.25.
Spanish Gold, a story book on the
screen, is on sale for £7.95. The
Spectrum version of the latter two
should be out in September and
August respectively. Chalksoft is
on Worcester (0905) 55192.

Wintersoft's The Ring of Dark-

Educational fun, arcade
adventure in games crop

ness is making the transition from
the Dragon 32 to the Oric and 48K
Spectrum, and the company’s prog-
rams are now available from main
branches of Boots. Wintersoft is on
(01)-367 3720,

The matter of names has obvious-
ly been taxing Severn Software,
which has added two new titles for
the Oric 1 — Dinky Kong, at £6.95,
and Oricade, an assembler/dis-
assembler/editor for £8.50. Severn
Software is on Dean (0594) 43352,

Computer Rentals, on (01)-247
G004, has four new games for the
Dragon 32, Froglet, Laser Racer
Skier, and Drag Art all at £6.95.

Rubbing your wallet to summon a
Colour Genie will cost £36 less from
July 21, together with 32K RAM,

Alteraslow start, Lowe Compu-
ters has taken a leading role in the
price war, having already cut the
16K Colour Genie from £224 to
£194. But the latest price cut to
£168, coupled with the increased
memory size, gives it the cheapest
colour computer with a normal
keyboard in the UK.

Foramonth from July 21 it will be
offering extra inducements. With a
Colour Genie you'll get 50 per cent
off the two-year extended warran-
ty, worth £8.25; 50 per cent off
membership of the Colour Genie

Genie ¢

ost cut

User Group, worth £5 and a copy of
[an Sinclair's book ‘Mastering the
Colour Genie’, which retails at
£5.95.

Lowe has also announced its first
cartridge software. The first two
items are games called Firebird and
Genie Invader, selling between £18
and £25. Also available is a Prestel
modem — this is a hard-wired unit
that sends at 150 bps and receives at
1,200, It costs £218.

Further down the line Lowe plans
tolaunch a floppy disk drive whichit
expects will give you the possibility
of daisy-chaining three drives on
one system.

Lowe is on 0629-4995,

PCIN JULY 21-JULY 27, 1983




The price war is still in full swing in
the high streets and those of you
with cash to spare still have time to
getacut-price micro in Lasky'ssale.

The price of the Apple [T has been
cut from £649 to £3549, and the
Apple e from £969 to £849. Mike
O'Reardon, group manager for the
London area, said: ‘“The Apple Ile
should go down still further in the
future to bring -us in line with

# Tt \

our principle competitors.”

The Atari 400is down to £129.90
including Basic, the old price being
£159.90plus a further £49 90 for the
Basiccassette. The Atari 800°s price
has been cut to £279.

The Newbrain model A will set
you back £219 and the Newbrain
AD is £249 — down by £50 from
Lasky's previous price.

An added bonus in buying a

Price war sizzles

micro from Lasky’s is the two-year
guarantee it offers.

Mr O'Reardon stresses that you
can buy Orics, Spectrums, Vic 20's,
Commodore 64's and Ataris at
almost all Lasky’s branches, but
you will need to find a branch with a
Micropoint section if you want
something costing over £1,000.

The sale will finish around the
end of July.

'Spectrum
heal thyself

Anyone wanting to check the
well-being of their Spectrum may
be interested in Micro Doctor, a
diagnostic program which checks
machine hardware and circuits.

Made by JK Gosden Software of
Ashtead, Surrey, the routine is
designed totest CPU, ROM, RAM
and printer and costs £6.95.

The company is also designing
Mentor, a programming aid for
programming in Basic, which can
be used by beginners or experi-
enced users. This should be out
within a month and the price will be
about £8.95, according to director
Julian Gosden.

Plans are afoot to get the prog-
rams sold in major outlets. JK
Gosden Software is on 27 76048,

KEY FACTS — H's always the same. Just when you think you have learnt how to
usé your micro someone comes along with an idea to make it more confusing.
Witness this keyboard overlay for the Osborne micros
Products. At £19.95 each, the overlays are meant to remove the need for
searching through complex manuals to find out howto use Wordstar, Supercalc,
MBasic and dBase I1. Now all you will have to cope with is a complex keyboard

overlay which comes in a‘hardwearing, non-scratch, colour co-ordinated plaslle
ﬁmsh' Impex is on Leighton Buzzard (0525) 371597,

from Impex Micro

Apple credit
cardstake

offinUS

A US credit card for Apple buyers
couldbe making itsway to the UKin
adifferent guise.

A marriage between Apple Com-
puter Inc and General Electric
Credit Corp, in California. means
that arevolving credit facility (like a
bankers card) will be offered to
buyers of Apple computers. This is
thought to be the first machine-
specific credit card.

To qualily, purchasers must buy
an Apple personal computer and
finance at least $825 up-front. As
much as 90% of the initial purchase
price can be charged by qualified
customers, along with subsequent
purchases of at least $100 each.

Michael Spring, marketing ser-
vice manager of Apple UK said:
‘I's a sensible idea and it’s a
reflection of the US market. But, [
don’t think that that kind of thing
will catch on here.

“We're also looking at providing
leasing and a few other things are in
the pipeline, but nothing is certain
yet.

‘“We've been looking at the idea
of having a type of owners club.
When someone buys a computer
they would receive a card and
automatically become a member.’

50 games for your micro

For alimited period we are offering 50 first
I class arcade games for the following micros at
aspecial introductory price
@ Spectrum 16/48K..................£8.99

@®Dragon32....... AR e
QU T ... £8.99
P4 (PRI 5 L
QIXBLIEK. o oiniinininiins ...£5.99

As a further offer to readers of this magazine
only we will givea FREE DATA CASSETTE
with every tape ordered

Othertapes are:

@ Defender 48K Spectrum .........£2.50
@ Sam Slug 16K Spectrum.........£3.00
® Ten Games 16/48K Spectrum...£3.00

All prices are what you pay, post is free

Please send cheques/PO’s to:

A ANCO SOFTWARE

25 CORSEWALL STREET, COATBRIDGE ML5 1PX

REPRINT
SERVICE

If you are interested in a particular article or
advertisement in Personal Computer News,
you mightlike to take advantage of ourspecial
Reprint Service. Let our high quality reprints
pravide an attractive and impressive addition
to your portfolio of promotional material.

For further details and a quotation, give us a
call today.

Ring
Robert Buggs

on

01-636 6890
PERSONAL COMPUTER NEWS
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By David Guest
Like a party without the guest of
honour, the IBM User Show at
Wembley last week sadly missed
IBM. The giant stayed at the top of
its beanstalk.

Not that IBM would necessarily
have rocked the micro world to its
foundations with a revolutionary
new product to mark the show, but
itwould certainly have drawn many
more exhibitors, many more visi-
tors, and probably many more
product launches had it deigned to
attend,

As it was, the exhibitors had the
air of people who pick crumbs from
the rich man’s table, and new
releases — particularly for the PC
and XT —were thin on the ground.

Pete and Pam came up with the
goods in a tape-streamer back-up
for the XT. From the US manufac-
turer Sysgen, this device has a
capacity of 20Mb, is PC-D0OS2
compatible, and offers you selec-
tive back-up or a full dump — a
process that takes about 20 mi-
nutes.

The unit costs $1.000 in the US.
When production quantities are
available in the UK it will probably
set you back £850. Pete and Pam
expectstohave more samples by the
end of this month.

IBM cuts show

Micro Focus was demonstrating
its Personal Cobol, which it says
conforms to the full Ansii 74
standard. To use Personal Cobol
you'll need at least 128K of RAM
and twin double-sided floppies,

Cobol on a PC might look like a
sledgehammer to crack a nut, but
Micro Focus sees it as a means of
letting existing PC users develop
source code on the PC for end-user
applications. Alternatively it could
be another means of learning to
program, and some ofits features
for example the symbolic debugger
— looked particularly impressive.

Personal Cobol will be available
off the shelves in two or three
months’ time, and it will cost £250).

Micro Focus deserves a bonus
point forits stand, which resembled
a waltzer. Sadly for its staff the
lights needed to create this effect
made it much hotter than most, and
the atmosphere in the Exhibition
Centre was already tropical. On
one stand a fan over-heated.

There were also unconfirmed
reports  that the parrot on
Mohawk’s stand had to be regularly
sprinkled with cold water to keep it
upright on its perch.

There was a general air of torpor
about the hall, and the smell in
certain quarters (not unadjacent to

the ailing parrot) was unpleasantly
ripe, but the show went on. Tamsys
boldly proclaimed ‘the first of the
second generation” databasc sys-
tems, Knowledge-Man. With fifth
generation computers, fourth gen-
eration database and second gen-

eration databases there is obviously

room for a third generation jargon
clearance scheme.

Knowledge-Man is a relational-
style DBMS for the PC with a
built-in spreadsheet system and
screen management functions. In
demonstration it looked fast and
easy to use, but perhaps it had
better be because for £330 you
won't get much hand holding.

On the promotions front SoSoft

The Display Phone from Geac — status symbol or serious terminal?

was offering Tomorrow’s Office
software to all buyers of the
Tallgrass Winchester sub-system
for the IBM PC, the offer to close at
the end of August.

TDI, more modestly, has cut the
price of Dataflex RAM cards by 20
per cent — this brings a 64K unit to
£260.

And finally in the executive
gimmicks line Geac demonstrated
its Display Phone, ‘the ideal man-
agement communication device’. It
gives you simultaneous voice and
data transmission plus access lo
IBM mainframes, Prestel, Telecom
Gold, and sundry other networks;
and it will look particularly natty on
your desk.

RCCESSORIES —

Printer interface for Spectrum

DISK DRIVES —
Premier for BBC & Dragon 100K
Commodore 1541 ..
Atari850...

Bytewriter Typewriter/ pnmerD wheel

Joysticks for Spectrum/Atari/Comm/Dragon

Sanyo Data recorder with counter

£199.00
.£275.00
.£299.00

87 WIGMORE STREET LONDONWI1HOFA

SALE
FRICE
Texas TI-99/4A £129.95 + free ] stick, game, basic Tutor
Colour Genie £139.95
Sharp MZ80 A £499.95 + £75 free software
Dragon 32 £175.00
Commodore 64 £229.00
ZX Spectrum 48K £129.95
Oric 1 48K £169.95 £139.95 + £40 free software
Lynx 48K £225.00 £220.00
HAtari 400 £159.95 £149.95 + free prog. kit
Atari 800 £388.95 £299.95 + free basic cart.
We are authorised Epson HX 2[] Sanyo MBC 2000
BBC Dealers * “ar'_:" & with »  GP/M Dual disk
BBC'B’ £399 crocassette  £568 £1667.50
PRINTERS — SOFTWARE —
ShmwaCPBUFncuonﬁracuon’graplucs Texas software cartridges all half price!
EpsonFX80.... A £t software all half price!
EpsonRX80.. cornsoft software price!
Seikosha GP IDOA One of London's largest ranges of software for all the above computers.

Games: Psion;

Sphere and many, many more.

Business: Psion; Tasword; Gemini; Dialog: Audiogenic; Telewriter; MST;

Kuma; Peachiree; Amazon,

Education: Calpac; Acornsoft; Psion; Simon; Shardl; Bridge; Micro Sphere.

£1000instant credit

MON-SAT 9am-5.30pm

Quicksilva; Imagine; Melboune House PSS, Ulimate
Interceptor; Softek CCS; Microgen; Anic Micredeal: Tansefl;
Shephard Bug-Byte; Microl A&F; Tansoft; C.F, Phipps; Dragon; Data Active;
Atari; Adventure International; IJK; Salamander; Audigenic; Hewson, Micro

Telephone:01-4860313

IN THE HEART OF LONDON’S WEST END
COMPUTERS ot Wigmore Street

SUMMER SALE ON NOW UNTIL 31 JULY

Richard

Allpricesinclude VAT

PCM JULY 21-JULY 27, 1983



ELIMINATE
FAULTY
CASSETTES

DataClone is the first com-
pany in the UK established
specifically for the duplication of
data cassettes.

All other duplicating houses
are audio oriented — only Data-
Clone has a duplicating system
designed from scratch purely to
handle computer information.

The result?

Greatly improved reliability
in data transfer rates from 300 to
beyond 2400 baud — previously
unattainable.

Allformats catered for. Quan-
tities from 200 to infinity.

Contact us now for brochure.

DataClone — the first
specialist service for computer
cassettes.

DATACLONE HAS
EXPANDED, PRODUCING
AN EVEN FASTER
TURNAROUND. NOTE
NEW ADDRESS.

DATACLONE
UNIT 1
ROSLIN SQUARE
ROSLIN ROAD
ACTON, LONDON W3
TEL: 01-993 2134
TELEX: 21879

You've followed the micro charts — now here’s the games top 30 compiled
from both independent and multiple sources across the nation. They reflect
what’s happening in high streets in the two weeks up to July 7 and, like the
micro charts, do not take account of mail order sales. We’ll be keeping them
up to date, showing new positions every two weeks, so watch for the changing
status of your favourite games,
The micro charts this week show the number of machines sold in the

GAME TITLE

The Hobbit

Jet-pac

Trader

The King

Arcadia

Gridrunner

Transylvanian

Tower

Penetrator

Horace Goes

Skiing

Frenzy

Ah Diddums

Crazy Kong

Killer gorilla

14 (4) Flight Simulation

15 (7) Miner 204%er

16 (13) Moon Raider

17 (18) Panic

18 — Black hole

19 (21) Schizoids

20 (19) Zaxxon

21 — Time gate

22 (9) Attack of the
Mutant Camels

23 (27) Planet of Death

24 — Everest

25 — Xenonl

26 — 3D Combat Zone

27 (25) Maze Death Race

28 — PSST

29 (7) Parsec

30 — Knotin3D

1
2 (20)
3m
44
5
6 (9
7 (5)

8 (17)
9 (6)

10 (29)
11 —
12 (16)
13 —

PAp- 4P b A AP AdddPPPP> AP AP ATVPP TV

PUBLISHER
Melbourne House
Ultimate
Quicksilva
Microdeal
Imagine
Llamasoft

R. Shepherd

Melbourne House
Psion

Quicksilva
Imagine
Interceptor
Micropower
Psion

Big Five
Micropower
BugByte
Quest
Imagine
Datasoft
Quicksilva
Llamasoft

Artic

Richard Shepherd
LK

Artic

PSS

Ultimate

Texas

New Generation

MACHINE
Spectrum
Spectrum
Spectrum
Dragon
Spectrum
Vic 20
Spectrum

Spectrum
Spectrum

Spectrum
Spectrum
Yic 20
BBC
Spectrum
Atari
BBC

Vie 20
Spectrum
Spectrum
Atari
Spectrum
CBM 64

Spectrum
Spectrum
Oric
Spectrum
Spectrum
Spectrum
TI99
Spectrum

PRICE
£14.95
£5.50
£9.95
£8.00
£5.50
£6.00
£6.50

£6.95 .
£5.95

£4.95
£5.50
£6.00
£6.95
£5.95
£28.95
£6.95

10

PCN JULY 21-JULY 27, 1983




two-week period ending two weeks before publication date (July 21), so they
tell the story in the high street between June 23 to July 7.

Neither mail order nor deposit-only orders are included and the prices
quoted are for the no-frills models and include VAT. Information for the
top-selling micros is culled from retailers and dealers throughout the country
and, like the games, will be updated every alternate week. Watch the arrows
to see how they’re doing.

PCN Charts are compiled by MRIB (Computers), London, (01) 408 0250,

| HARDWARE
Top Twenty up to £1,000

(
MODEL PRICE DISTRIBUTOR
> 1(1) Spectrum £99 (SI)
> 2 (2) Dragon32 £175 (DR)
A 35 BBCB £399 (AC)
Y 43 Yic 20 £150 (CO)
A 5 (6) Atari800 £300 (AT)
¥V 64 ZX81 £40 (SI)
A T (8)  Oric £99 (OR)
Y 8(7 Atari 400 £150 (AT)
A 9(13) CBMo4 £350 (CO)
A 10 (11) TI%9/4A £150 (TI)
A 11 (12) Colour Genie £168 (LO)
Y12 (9 Newbrain A £228 (GR)
¥ 13 (10) Lynx48 £225 (CA)
A 14 (16) Sharp MZ80A £549 (SH)
P 15 (15) Applelle £969 (AP)
A 16 (17) Sord M5 £190 (80)
¥ 17 (14) Epson HX20 £472 (EP)
A 18 (20) Tandy Colour £240 (TA)
A 19 (—) Sharp PC1500 £169 (SH)
¥ 20 (18) Nascom 3 £549 (LL)
Top Ten over £1,000
> 1) Sirius 1 £2,754 (ACT)
= 22 IBM PC £2,392 (IBM)
A 3 (6) Olivetti M20 £2,754 (OL)
Y 4(3) Apple3 £2,780 (AP)
A 57 Dec Rainbow £2,714 (DEC)
¥ 64  Osbornel £1,581 (08)
A 79 HPS6a £1,541 (HP)
-A 8 (—) EpsonQX10 £1,700 (EP)
¥ 918 Superbrain £2,150 (IDS)
A 10 (—) Commodore 8096 £1,195 (CO)

AC Acorn Computers. ACT— ACT Sirius, AP— Apple Computers. AT— Atari International. CA— Camputers. GCS
— Calt Computer Systems. 00— Cummcdme.lﬁc— DI‘ln ital DR — Dragon Data. EP— Epson. HP-E Grundy
Business. HP— Hewlett-Packard. IBM—IBM. 16— Icarus Computers. 108 — Intertec Data Systems JU— Jupiter
Cantab. LO — Lowe Electronics. LL — Lucas La}ic. OL — Olivetti. OR — Oric. 08 — Osborne Computers
Corparation. $H — Sharp. $1 — Sinclair. 80 — Sord. TA— Tandy. Tl — Texas Instrunients,

Find out why on:
01-674 4572

Mr. Chip

SOFTWARE

JACKPOT

This is it, the ultimate Fruit Machine
Program, for the VIG. You will be truly
amazed by the Graphics, Colours and nine
different tunes and sound effects of this
remarkable Program. With nudge, hold and
respin, can you win the JACKPOT 100%
Machine code.

£5.50

Send cheques & PO,
catalogue available.

Mr Chip
Dept PCN,

1 Neville Place
Liandudno,
Gwynedd LL30 3BL
Tel: 0492 49747

DEALER ENQUIRIES WELCOME

-/

QUEST

MICROSOFTWARE

FOR ANY
SPECTRUM

8(4’79

il
pris

If you're looking for the successor to
“Arcadia”, look no further than
BLACK HOLE .. .[RC\/)

The explosion effects are some

of the best we have seen. (Sinc User)

The Black Hole is a technicoloured
confection of special effects.. very
demanding; magnificent graphics. (Soft)

THE BLACK HOLE and VIOLENT UNIVERSE are
available from QUEST MICROSOFTWARE, 119 THE
PROMENADE, CHELTENHAM, GLOS at £5.50 each

or from your Q

For delails please ning
0242-583661

PCN JULY 21-JULY 27, 1983

local software retailer
11




fhousands of enthusiasts.

Micronet 800 is a powerful new service that
opens up a whole new world of opportunities for
microcomputer users.

When this huge database was launched just a few
months ago, it attracted thousands of enquiries from
home computer enthusiasts who could see the huge
new vistas when you link microcomputers with
Micronet 800...an ‘Aladdin’s Cave’ of hundreds of
games programs which can be downloaded to
individual machines...hundreds of thousands of pages
of news, reviews, product data and prices from the
computer world and from Prestel...and an electronic
mail-box for exchanging messages and ideas with other
users right across the country.

All this foraround a modest 15p a day. Subscribers
are linked by telephone through a modem, making it
the fastest and most direct means of selling your
software downline to the BBC Micro.

Make a name for yourself in software.
Send your disk or cassette, together with the coupon to
Micronet 800 at the address below* We will validate
the program, and let you know what you stand to gain
from Micronet 800.

Micronet 800
et Bushfield House
Orton Centre
Peterborough PE2 OUW
| I\arnt — e T -l
Address

I Tel:
Name of Program _ .
I Type of Program Type of Micro

|

I

I

|

| [ ] Please tick box if you are interested in ]
=l

I_._ becoming a Micronet 800 subscriber.

D I S S S S S S S S B
*We cannot return cassettes of disks unless a stamped addressed envelope is enclosed.
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Don tcarry a LOAD on your shoulders unburden yourself on P(,N’s letters page.

RANDC

"-1

Share your thoughts in the
UK’s liveliest micro weekly
letters columns. Funny, feisty
or fanciful, your letter could
win you £10 if it's of star status.
WRITETO: Random Access,
Personal Computer News,
VNU.Evelyn House, 62
OxfordStreet, London W1A
2HG.

Ode to the
curious minds

['ve taken PCN since first I
saw

It shining like a star upon the
shelf;

And now my grovelling’s
done, I can once more
Let out the weird ideas I hold

myself.

I hear the screaming software
houses shreik,

And struggle to prevent the
onward surge

Of curious types who merely
want to PEEK,

And prefer, instead of LOAD,
to enter MERGE.

And there it is for all who wish
to see:

Addresses, USeR calls and
more beside;

So those with disassemblers,
just like me,

Can wander through the code
they seek to hide.

PCN £10 Star Letter

And are these not the very
firms that shout
How badly they need
programmers and ideas?
Why hide good code that
really they should flout
To stimulate, set standards
and raise cheers

Or can it be the code does not
compare

To prices charged for glossy
wrapped cassettes?

And can those balance-book
minds be really fair

To those of us who can’t afford
such bets?

So to make a copy cannot be a
crime,

No more than singing songs
that others write;

But then to sell for profit, at
any time,

Is just plain theft, deserving of
the fight.

Forget not though, those
leaving school with
schemes

For jobs that don’t exist; theirs
is the role

In which our future lies. For
all our dreams

Give them a Spectrum,
courtesy of the dole.

For in the real world, a video
invader shot,

Is an aggression eased and an
intellect inspired.

In the digital world to come, is
amelting pot

Of uncertainty and fear to be
desired?

So let the games be played, let
kevboards sound,

Let the new technology be
rife.

For every time a curious mind
15 found,

A future 1s assured, and so is
hife .

[ am a radio amateur call sign
GW6IIN and wonder if other
amateurs who are also Spec-
trum users would like to con-
tact me to further computing
in our hobby. My address is in
the Radio Amateur Callbook
under my call sign.

Ray Berry

Dyfed, § Wales

Tempers rise as people take

Opposing sides in this debate

But for your wit and careful
rhiyme

You take the RA prize this
time! — Ed

Help! Reviews
only confuse

Nearly evervcomputing weekly
these days contains pages of
software reviews. I usually en-
joy these reviews, but one
instance in last week’s maga-
zines would baffle any beginner
to the micro games.

Horace and the Spiders was
the game. I opened my maga-
zines to the software reviews,
One magazine said ‘excellent,
well laid out keys . . . 100 per
cent value for money’. Great,
I'll rush down to the shops and
get it once I've finished PCN.

But I found Horace in PCN,
too. *Awkward key layout . . .

difficult to control . .
cent value for money.’

Oh oh, now what? Other
ratings were also lower and the
highest was use of machine
whichscored lowestinthe other
magazine.

If reviews are written to help
people pick software (PCN
lssue 11) please make them a
little less confusing!

Alan Mechan

Shannon, Co Clare

Ireland

We certainly do review new
products to let you know what
we thought of them after a
thorough testing. But as often
said in these columns, opinions
vary. But we stick to ours . . .
Ed.

. 60 per

Theft by any
other name

I take extreme exception to the
letter by Lyndon Martin (PCN,
issue 14).

Mr Martin’s letter seems to
voice an all too common atti-
tude toward software theft, that
isit’'s OK tosteal someone else’s
product if it is beyond one's
means or if one feels the
product is over priced.

No matter how you justify it
theft is theft, and stealing
software is no exception,

I agree the vast majority of
theft is caused by the manufac-
turers themselves though not
forthe reasons Mr Martin might
suspect. In my mind the prob-
lem is caused by supplying the
software on an easily duplicated
media.

It is our company policy not
to distribute any of oursoftware
on anything other than ROM
cartridge. This obviously in-
creases the price of the product
substantially, particularly when
16K programs are involved.
Since very few people have
Eprom programmers and blank
ROM cartridges handy this
pretty well ensures that our
software will not be easily
ripped off.

We also offer bona fide
computer clubs the same dis-
count we offer dealers for bulk
purchases.

I'm sure Mr Martin, and
others like him, would not have
the same attitude towards steal-
ing software if they were the
authors and receiving royalties
on sales. I also suspect that Mr
Martin has noideaofhow costly
it is to develop a software
product, thoroughly debug it,
document it, manufacture it,

package it, advertise it, and
support it. If the manufacturer
and the author don’t get a
reasonable return on their in-
vestment what incentive do
they have to either doitagain or
to support the product they just
created?

I can only warn Mr Martin
and others like him of what is
likely to happen to cassette
based software if they don’t
stop stealing it. My warning is
this: remember how much cas-
sette based software was avail-
able for the Commodore Pet
when it was first released?
Remember how hard it was to
find cassette based software
for the Pet two years later?

If a manufacturer finds his
sales dropping due to plagiar-
ization he will simply stop
making cassette based soft-
ware,

Last, but by no means least, [
feelitis your duty as a magazine
to convince your readers that
theft of software. no matter
how expensive, is not only
illegal but is also going to
destroy the very market they
wish to see flourish.

William C Dickinson
Director, Windrush Micro
Systems Lid, Norfolk

Do you have an
opinion?

Am [ alone in liking the
Dragon/Microsoft line editor? I
have read no end of grouses
aboutitin the micro pressand T
wonder if these complainers
have given enough time to
learning to use it.

I Skidmore (PCN June 30)
writes of the "X command
being a useless one. [ find this
one of the more useful com-
mands. It extends the line being
edited by moving the cursor to
the end of the line and going
into insert mode. From this
position it is easy to either
delete characters on the end of
the line or simply key in addi-
tions to the line.

Othergrouses I've read are of
similarly misunderstood func-
tions. Apart from the lack of a
repeat key, which can always be
programmed in if really
wanted, I find the editor quite
friendly and easy to use.

Anyone else out there agree?
Stephen Bell
London W5

Do the Aye’s have it? — Ed
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ROUTIN

NOUIRIES

Lost in a maze of bits and bytes, trapped in a forest of errors, or bugged by Basic?
. Whatever your problem, access our HELP function . .

. better known as Max Phillips.

e
o
L l_'i."

Write to: Max Phillips, Routine
Inquiries, Personal Computer
News, VNU, Evelyn House,
62 Oxford Street, London
WI1A ZHG.

A little
ZX Logo

I have recently bought a

Sinclair Spectrum and am
having great fun with it. I’ve
played lots of games and have
started to learn to program.

I've used DRAW, PLOT and

CIRCLE but I find it's quite
difficult to build up the shapes I
want. I've heard that the lan-
guage Logo makes graphicsa lot
easier with commands such as
Forward, Left, Right and so on.
Can I get Logo to run on the
Spectrum?
Martin Cleave,
Ipswich, Suffolk

You can get tiny subsets of
Logo for the Spectrum —
there isn't room for a full
version of the language. Many
of the so-called Logos you’ll
come across are also sold to
work with real turtles . . . put-
ting up the cost a bit. But you
don’t need Logo for the sort of
graphics you're talking about.
Logouses turtle graphics. It's
just a tiny part of a serious and
powerful language although
many people get the two horr-
ibly confused. You don’t need
one for the other. It'seasy to set
up mock turtle graphics in

Spectrum Basic for example.
The routines listed below give
you the basics of a turtle
graphics system.

The herois the turtle . . . an
imaginary beast that sits at the
last spot you plotted to and is
facing a direction from 0 to 360
degrees. All you need for turtle
graphics is to be able to turn the
turtle so many degrees and to
walk it forward so many pixels.
PEN colour (INK on the Spec-
trum)and the ability toreset the
display (CLS) are also handy.

The first subroutine is the
turn command. Just set x equal
tothe numberof degreestoturn
and GO SUB 1020. For exam-
ple, LET x=90turnsright, LET
x=180 turns around and LET
x==90 (or 270) turns left. To
force the turtle to a particular
direction just LET x equal the
direction from 0 to 360.

To walk so many pixels, just
set x and GO SUB 1510. You
could add a few checks in here
to avoid walking off the screen.
Finally, GOSUB 2010 resets
the turtle, clearing the screen,
stickingitinthe middle facing 0.

The best bit of these
‘routines’ is that you can mix
them with the ordinary PLOT
commands. Use PLOT to fly
the turtle to anywhere on the
screen for example — you've
got turtle graphics mixed with
the Basic.

To let you try the turtle out,
I've tacked a little *front end’
onto the front of the routines.
This accepts commands like
“T90° and ‘F10° to turn and

i1li@ ok SUS 28|le
na

u--.'l_'.u e

148 INPLIT 2%

i 2815 LET rd=10@-sFP1X

282a LET 1 =2
| 2E38 RETURNMN

ie@d REM Turiise Jens

128 PRINT RT =28 R, "Turiie st .
FREEK 23877 " . :PEEK 2385734 " ¢

TCoEnandE

145 IF ag>="a” AND a%:="T" THEN
LET 2311} =CHRS {CODE =%-321
i@ IF LEM 585,21 THEM LET =L
(agi{2 TG 12: LET ak=a%ii}

1668 IF ss="F" THEM COPY

178 IF sE="R" ITHEM 84 SUB 28i1n
18@ IF ags="I" THEM IMNK x

1968 IF =25="T" THEM GO SU8 ig2@
288 IF 2&5="F" THEN S0 S4B I1SI8
219 IF a25="80" THEMN CLS ST
22¢ g 10U i=Z@ ]
iged REM Turn ¥

1828 LET t=t+x

1838 IF 148 THEM LET 1=048+1
+@84@ IF t:3688 THEM LET 1=t1-3&58
1858 RETURM

1588 REN Forwaird X

15169 DPRAW SIM {trrdlax 003 f1o0d
1 oER

i52g RETURRM

ZGag REIR Resgt

28318 PRPER 7: CLS IME T FLOT
128,26 INMHE &

Fedls

R;In,Fo,.FR

Spectrum Turtle — see A little ZX Logo

move the turtle. It's worth a
quick play . . .

Cheaply
into print
I am looking for a good
cheap printer for my 48K
Spectrum. In PCN issue 14 1
noticed that Basicare was offer-
ing a new 80-column dot matrix
printer drive for £41.75. Could
you tell me Basicare’s address
and if possible, mention other
low priced printers?
C Norman,
Leeds, West Yorks

Basicare is at 12 Rickett
Street, London SW6 1RU.
But you should hold your
horses for a moment. The
device referred to is called
‘Pericon ¢’ and is an interface
foraprinter, not a printeritself.
It’s also part of Basicare’s
‘Organic micro’ system. This is
asystem of plug in modules that
lets your system get bigger and
bigger. But you do need to buy
the ‘Persona’ base module be-
fore you can buy any of the
others. If you want to getinto a
big expansion system, you
could try this, but if all you're
after is an interface then look
elsewhere,

Probably the cheapest pre-
sentable printing will come
from an RS232 interface (for
example Cobra Technology's
Quantum Jump interface) cou-
pled to a Seikosha dot matrix
printer. If you can afford it,
you'll get a better performance
from machines like the Epson
RX80and CTICPR0. Theseuse
Centronics interfaces . . . also
easily available from firms such
as Kempston Microelectronics
and Hilderbay.

Animation
on the BBC

I’'m writing a program for

my BBC Model B that needs
the effect of sprite graphics (that
is, one object moving behind
another). I've seen this done in
some commercial programs
. . . how is it achieved?

Also, how can I get different
characters moving  simul-
taneously? I know that for
games like space invaders the
characters can be placed in a
long string and moved all at
once,

Richard Shepley,
Godalming, Surrey

It's all possible . . .it’s just

a lot of hard work. Sprite
graphics give you more than
just ‘priorities” (that’s objects
pasing behind each other).
They also allow many complex
shapes to be moved effortlessly
round the screen. The BBC has
no such hardware and it’'sup to
you to program it yourself,

If you are trying to get a
foreground/background effect,
there are a couple of tips that
will help. You can crudely force
blocks of colour into the fore-
ground by simply replotting
them every time you update the
screen. Use the triangle fill
(PLOT 85) as it needs to be
quick.

A much neater trick is to use
exclusive-or plotting. Link the
text and graphics characters
together with VDU 5 then set
the text colour with GCOL 3. If
you use X-OR to plot and
unplot objects as they move,
they will slide across the topofa
background leaving it undis-
turbed.

Depending on what you're
after, you may find the other
‘logical plotting colours’ will be
useful.

Moving lots of things at once
presents similar problems. The
breadand butter technique isto
base programs on a loop. On
each pass through the loop,
everything gets updated and
moved.

This suggests that objects
are stored in a table, giving
their co-ordinates, direction
and speed. The loop can just
update each object in turn.

Again your problem will be
speed. Use  user-defined
characters . . . they're much
faster than PLOTting. Try and
minimise the number of differ-
ent objects.

Strings of space invaders
(muchlike sausages)is the good
example you already know.
And now you know why games
like Surround, Bomber and
Pacman are popular withbegin-
ners!

With a machine like the
BBC, good graphics are the
product of hard work and
programming experience.
Evenlually, you'll need to write
in assembly language but you
can get a lot of practice from
Basic.

And keep watching commer-
cial tapes . . . you buy them for
theskill that’s goneinto produc-
ing them; they can provide
wonderful ideas.

14
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In's and outs
of the Newbrain

PCN Microwaves in issue

18 described a way of
finding out the address of the
Newbrain’s graphics screen.
But what do you do for the
normal text screen? I'm bogged
down in wordprocessor and
spreadsheet programs until 1
can get at the screen.

The handbook hints that
there might be a way round this
using control codes 20 and 21
(Control T and Control U).
These are supposed to return
the cursor character and posi-
tion but [ haven’t made them do
anything,

I'd also like a quick way to
release the cassette motor so I
can rewind and position the
cassette during a run. At the
moment, I usually press STOP,
enter VERIFY and then restart
the tape.

Finally, I've a couple of
printer problems. Can you send
lines longer than 80 characters
to the printer? A carriage re-
turn seems to be sent automati-
cally after 80 characters but my
printer can handle 96 and 132
columns per line. I also find that
the printer port produces dou-
ble spaced lines. What is the
explanation?

A D Temple,
Richmond, Surrey

From the start, it’s best to

avoid memory locations
and such gubbins on the New-
brain. They may work now but
perhaps not on expanded
machines. Besides, you've got
| that copiously equipped oper-
ating svstem and screen editor
for most of vour needs.

You're right that it’s Control
T and U that you need. These
do things in a strange but not
unworkable way. If you send a
Control T to the screen. the
code for the character under the
cursor appears in the input
stream! So, if you're working
with the default screen and
keyboardstreams, you canread
the character under the cursor
with PUT 20:GET c.

A similarly curious thing
happens for the position of the
cursor. PUT 21: GET x,y will
read its co-ordinates into the
variables x and v. Coupled with
PUT 22.x.y to place the cursor
at a certain point on the screen,
you should be able to do
everything you want.

I haven’t found a neat way to
switch the cassette motor on
and off during a run. STOP and
VERIFY is one way. Or pull
| the remote jack . . .

s ROUTINE INQUIRIES

Many people have come
across the 80-character limit to
printer lines. R W Tuley came
up with a fix in PCN Micro-
waves issue 12. As for double
spaced lines on the printer, it
sounds like a problem with
line-feeds.

Many computers don’t
bother with the traditional car-
riage return-line feed (CRLF)
sequence for ending lines. In-
stead, they send just a CR. So
many printers get smart and do
theirown LF whenever they get
aCR. Inthe Newbrain's case, it
sends out a CR (the printer
throws in an LF) followed by a
LF. Hence two line feeds.

So the first thing to do is join
the HALF society. That's ‘Hu-
mans Against Line-Feeds’
Next, have a look in your
printer manual to see if you can
turn off the ‘automatic line-
feed on carriage return’ fea-
ture. Usually, this is a DIP
switch in some inaccessible part
of the printer’s insides.

If this fails, play dirty. Send
the printer the appropriate
control codes to halve its line
spacing. It's adirty and tempor-
ary trick but it saves getting the
screwdriver out if you're in a
hurry.

One too many
for the Atari

Iown a 48K Atari and have

encountered a problem at
the end of a very long program.
When I try to define a 129th
variable, I get “Too many vari-
ables’ error.

I could go back and place
some of the variables in an array
but this would be wvery time
consuming. Is there an easy way
to solve this problem?

Derek MeLaughlin,
Dundee, Scotland

A 129 variables? You can't be
serious! Unfortunately,
Atari Basic is limited to a very
generous 128 variables.

Butwhy on earth dovouneed
somany? Many Basics limit you
to 26 variables and it doesn’t
restrict people. You should try
and minimise the number vou

use. Variables are reusable.

Provided you're careful ab-
out re-using variables that
appear in loops and sub-
routines, you should find life
much easier.

If you do have piles of related
information (such as prices,
co-ordinates, names and so on)
thenuse arrays. You'll find they
make the programming much
easier as well as shorter.

infomatics

In our fast-moving business the right

piece of news can often put you ahead
of your competition ... alter your plans
... even the very strategy of your i
business ... but only if it reaches you in |
time.

The Infomatics group of publications is
launching a new weekly newsletter to cater
specifically for people in the micro computer industry,
Published every Monday, the Infomatics Micro
Bulletin will be packed with information about whot
is happening on the micro front— both hardware and
software. Produced by the same publisher as
Personal Computer World and MicroDecision, the
micro newsletter will carry up-to-date infermation on
what is happening in the US and Japan, as well as
news from the UK,

We'll be talking about new preducts coming
along from the Japanese and American
manufacturers and spotting those who want
representation in the UK and Europe. And we'll be
reporting on those companies abroad which want 1o |
market British systems and software.

]

The information will be aimed ot people in the
business — software houses, dealers and
manufacturers — rather than hobbyists and users. It
will therefore be essential reading for those who
want to stay up-to-date with events and pick up the
best deals first,

Annual subscription to the Micro Bulletin is
£85, and will include an automatic subscription fo
Infomatics magozine.

So send off now for this week’s FREE issue of the
Micro Bulletin and for details on how to subscribe.

HEUT e R Sy Re,
il e bl "a5Pos, |

FREEPOST 38, London WIE 6QZ g, |
Yas, please send me my free issue of Infomatics Micro Bulletin foeo

MName

-~

Company

Phsition

Address

Posteode -

Telephone
L-_-----------
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BBC Microcomputer System

OFFICIAL BBC
COMPUTER

DEALER

MOUELAA‘U‘MLABLE

£2948 inc. V.

Th i the best 'r.:"culrp.!’-ﬂ.l Gurently o market, 37K RAM, J2% AOM. &
mades of apesstion, iUl coloue, ful-size keyboard. intermal expansions such as

desc interface. speech synfhesoer, Econet interface. - In Sharl. il 15 3 persond!
comguter capabie of expandng inlo 3 smal busingss Srtem

BBCMicrocomputer Model B E348 + VAT = £399.00
BSCMod B + dskimzrace 409 + VAT = £469.00
BBC Mod B + Econet intefac: i 350 o VAT « D44T.35
BAC Mod B + drsk and Ecomet interlaces L4504+ VAT = £517.50

BHC 1008 sk drve S0+ VAT
BHC dual 800K disk 4 99 + VT = D80G 85
Tarch 780 desk pack ncludng 280 20d processor. B4R 7 .W and CPN operating
system : I
BB Tebetaxd recemver (A

Deti g riace ki
Mod A b JN'

BEG Four language cassets
B8C Lizp languape cassene

E

[3=2Y¢ Y] FOR RELIABILITY

chers, 256 uzer

geripl, 11 %9 mabrix, bi-directional logc

60 x B dots/ling). Iricton and perieed, 9
¢ parafel inferlace

inbernational o
Fuas0 PRICE §
EPSON RXBO: B0 colume, 100 CPE. nor
Memanional chal zats. hi-res Bit
Leeking, 4710 107 adjustable pin feed,
A& PRICE
MX-100 136 column, 10 CPS, inction and brach
carnage. hi-ngs bil imaQe printing., i descend
M- 100 PRICE
nlertace hor 3 abane prinlers

Tigent EEE 435 interiace

tor teed for FXBO
Rl holder Yor FXB0

fiad MICBO. FXBO, RS0

E4B1.85
£63.25

=
100% BBC COMPATIBLE MITSUBISHI
AND TEAC SLIMLINE DISK DRIVES

Thene are som
Memory Ouemp
thiesa drives i very low |0

Dual drree 200K 20
Sangledrve 400K B0 liacks
e dreve 400K 40080 fracks swilchable

| drive BOOK 4080 fracks Swilthadie

* COMPLETE WORD PROCESSOR
FOR ONLY £1,099 + VAT

This package censists of BEC Microcomputer, View, w
Stmiine disc drive, High resakation 12
Whee! peinter and all the recessany
package can be suppli
drive or 3 ciMerent pr
TEQUIREHES.

Specal package deal

i L

1,000 - VAT
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PROFESSIONAL MONITORS

GREEN MONITORE
12° Gepen SCreen MAntars with composde end Syne. apu. Suitabie for mast
COmputars

i 18 ML Band widih, Peagh resolut £102.35
& 15 MH: band widih, norma! resalution
COLOUR MONITORS

® MICROVITEC RGB input 14 +

o0 TE9 + W
£hg + VAT

onilor sepphbed with RGE lead for BBC
E237 « VAT - 2T4.85

& SANYD SCM 147 Hormat res. 147, 400 dols, RGE input supplied with AGE
lead £219 + - 195185
& SANYO SCM 14M Medium res. 147, 600 dots, FIGE ingut suppbed with AGE

lead 290+ VAT = £330
2 SAMYT SCM 144 High res. 147, 800 dots, AGE ingut supplied with RES lead
T44% + VAT = E518.35

Akhter Instruments Limited

DEPT. PCN, EXECUTIVE HOUSE, SOUTH RD., INS :,' : age o
TEMPLEFIELDS, HARLOW, ESSEX CM20 2BZ. UK. n
TEL: HARLOW (0279) 443521 OR 412639

TELEX 995801 REF-A18

£79.35

SEIKOSHA

DOT MATRIX
PRINTERS WITH
HIGH-RES
GRAPHICS

i-1es graphecs, 107 wide.

leriace

+ VAT
GP-250X 80 .c mn. 50 GRS, 107 w
gescenders, &4 user delinadie chars
pringieg, B x5 prinl matric, Gt p

2

GP- 2500 PRICE
HEWI]I’ Fm?CDLUUEPﬂMH

doubile widih
nertaces both
E219 - VAT - £251.85
i seven colours, 107 wide
i eed, S0 CPS prinl spesd, dot addeessate high.res
graphics, 4 ramamer p nigm, 10 GF1 or 13.3 CPI. special Quie
priefng mode vl.!lllrl'l"ICDJlJl !
GP-TO0A SPECIAL INTRODUCTON 349 0 VAT = £A01.35
GUARANTEED LOWEST PRICES
We guaraniee that our pe arl
ind any ilem advenised and ia
match that prl[!

|||' JF; .‘; eam'r i .,,_c‘--:lu and tracior lc[\JE"ldrcl olders i \"r' d
100 CPS pninl speed bi-dk andl logic stelng 3 x 9 matrin gives brue
gescenders, 2.3% Buller & ndard hi-res bit smage phus WAk graphics. sub

C printing, auts ynderkning, werlical and hoeizonka

STAR OPS1010
SPECIAL PRICE .. B249 - VAT = £286.35
412,85

£57.50

358 + VAT
E£50 + VAT

kytoand. 12 char d "F &
W EJ.SlU FX- IW Basic Lnguage, SLEnMSC
Cravtety keyboard, 12 chae desplay

# CASID PB-300 ﬂ, lanquage compuier. Scemd
Buifi-in mine printer, Owerty keyboand
1. 12 char display
+ CASID FA-3 Cassette adagtss for PE10J, FEI0O. FXFO0

£17.35 - VAT £19.95
% CASI0 FP.12 Preter for BBI00and FXTOD £39.09 « VAT = E44.95
a language computer, scienthic luncions, 1424 program
y. Dty keyboasd

f 'u:l.:, s, 1568 program $teps

4344 + VAT - £49.95
ons, 1568 program
rgeatie batienes. and

063 + VAT - £69.95

% SHARP PC-1251 Basic language computer, 4K RAM, 24K system ROM. 24 char
ez Chwrmy lyboand, user defined key, rumeric pad

CB0.52 « WAT = E19.95

% SHARP CE- 128 Cassetie récorder and meni preder for wse with PC-1251, ing

batt changer C86.91 + VAT = E99.95

# SPECIAL PRICE PL-1251 + CE- 125 £186.95 + VAT = £168.00

ORDE H1NG INFDRHI\.TIGN’

ESS arders
| estabdishr
& o check shipping

(=1} W 5
OPENING HOURS: MON-FRI 9am-5, :mpm SAT 10am-2pm.

TEXAS INSTRUMENTSTI 99/4A

5 based on TMS9300 16-bit mecroproce
.*-qn resolution g -ap-n: (152 x 25[‘" Tl

It ingludes

Ti HOME COMPUTER HARDWARE
Tille Description
ime VAT

T189:44 sleti with UHF modulator and pawet

149594
PERIPHERALS
Spesth
Synisesizer
Peripheral
Expansion System
Digk Drive -
baternal
Dik Confredler
Card
Digk Drive
Double Sided

£41.55
s all card penoherdls 253 on .

rienal disk drove % £144.595

G2k

E179.93

£149.95

GE% lormatted capa

drives DSK1 & DSR2 = g

tryles 219,55
Disk Drive Complete with gwe c25e, po
Eriernal
RS2z

Expantion Card
AW

EZ50.35

paralied por for £109.95
Adds 32K Inyies
capacty '._,-|EF by T124.9%

{12995

Expansion Card
P-Code Card

Matriz Prister 50 column matrix preder pendes

£219.95
Matrix Prinier
GPes0x
Epsna RXED
Printer

Piease pend 5 A E. Por software prices

THE AFFORDABLE DAISYWHEEL
PRINTER
OMNLY

£369
+ VAT

with A3232 ana
£273.95
£320.85

ACES matnx printer

¥ "Orop in® Daisywhee
& Supports Al W

2K Buffer 2§ standand - 100 chara
SPECIAL DFFER JUKI 5100 DAFSYWHEEL

+ Fnction and Agjustile Tracior Feed

o Patenbed Square Nesdles upto 96 13 mats

o Hi-Ries Graphics and Biock Gephics

SHINWA CPED FRINTER 250 + VAT
SPARE RIBBON FOR CPSD ES + WAl

E297 85
75

NEC 8023BE-C PRINTER

This is a high speed printer using bi-drecignal Iogic Shelang op
ws. B a3 for graphics and it image praling

r beed, origingl plus three coges. Greek characters and high
graphees. Tha print qualityis exceptiona, and the prce is atfordabie

. & F0 -+ VAT = E343.85

E159 + VAT =
£329 + VAT
I35 + VAT

o 001 Mhcroding H24 Pringer
Deageon 32 Compuber

RIAGE
:\KI--F_P.
cable 10 ; ;

from = | EatguTen
AT AD *-

EDIRBUROH [ A

We welcome callers, no parking problems.

PCN
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If you’ve got something to crow
about . . . a bit of magic that’ll
make the world a better place
for micro users, then send it to
PCN Microwaves—our regular
readers’ hints and tips page.
We’'ll pay you £5 if we print it.
We’'ll pay you even more if your
little gem gets our vote as
microwave of the month. Think
on ... and write to Micro-
waves, PCN, 62 Oxford Street,
London W1A 2HG,. :

Lynx DIY
messages

Lynx owners can produce their

~own set of error messages by
using the monitor. First
DPOKE &629A,40000. This
changes a pointer to the error
messages from their ROM loca-
tion to a RAM location. From
the monitor, type T 9C40 (no
RETURN)followedbyupto26
messages each terminated by a
full stop. The first message will
correspond to error 1 (out of
memory). . .see Appendix lin
the manual.

The messages should be
separated by an ASCII 0. So
after pressing RETURN to
enter your messages, enter
M 9C40.

Now step through each
address, pressing RETURN if
the Lynx prompts with any hex
number but 2E or entering 0
RETURN if vou get a 2E. This
process will change all the full
stops into ASCII Os. When
you've been through all vour
error messages, enter J to try
out your ‘special” Basic.

You might also try POKE
25145,0 and 1. POKEing this
location with 0 turns off the shift

lock, a wvalue of 1 will
turn it on. Finally, POKE
2526640000 makes programs
unlistable. Use FOKE

25266,58819 to get back to
normal.

Simon Brookes,

Abingdon, Oxon

Beeb keyboard
bypassed

Any BBC users still lumbered
with the sub-spec 0.1 MOS may
be jealous of the *FX 138 call
available from MOS 1.0 on-
wards. This puts characters
straight into the keyboard buf-
fer. This Procedure will allow
you to do this with MOS (.1.

The keyboard buffer is be-
tween locations &3EQ and
&3EF. The present position in
the buffer is pointed to by
location &234 with &23C point-
ing to the last character en-
tered. The difference between
these two are characters still to
be processed. This procedure
increments the second pointer
and stored characters in the
buffer to imitate *FX 138,

To use the Procedure, enter
PROCstring(*Hey Look™) or
to enter single characters use
PROCcharacter(13). As an ex-
ample, suppose an INPUT
wants an answer of YES or NO
and NO is the expected answer,
you could use
100 PROCstring(“NO™)

110 INPUT *“are you sure
{(YES/NO)™;AS

You may also find it useful to
clear the buffer by using
28&23C = 7&234.

Bob Thompson,
Reigate, Surrey

Wildcat sound

It can get tedious POKEing
random numbers into memory
to produce white noise on the
Lynx. Users may be glad to
know that SOUND from loca-
tion 1836 provides suitable
white noise ... just ftry
SOUND 1836.90. Great for
explosions and so on.

Andrew Poon,

Newark, Nottinghamshire

Line copy
on the Oric

If you are editing lines on your
Orie, you may find this a useful
dodge. Call the line for editing
with EDIT line number. Then

1010 LOCAL
1020 FOR wu=1

g=TRUE:
PH2ICIRED

1000 DEFPROCstringla$)
HaCyflag:
TO LEN a%
1030 c=AGC MIDE(a%,
1040 DEFFPROCcharacter(c):LOCAL flag:fla
PULTOO+PER2IC I ==
THEN 7&23

ENDFROC: NEXT: ENDFROC

®)

flag=FALEE

PRIZC=MEE2IC+1: IF
IF flag THEN

Direct entry — see Beeb keyboard bypassed.

enter Control-D (hold down
CTRL and press D). Now,
when you use CTRL-A to copy
in the line, you’ll get a copy of
where you're up to on the line
below. This can help to sort out
any confusion about what has
been copied into the EDIT
buffer.

Remember to turn off the
double printing after editing
with another CTRL D.

HS Lim,
Maoss Side, Manchester
A S e ey

Musical keys
on a Tandy

Thisshort routine for the Tandy
Color Computer produces
different note each time akey s
pressed.

10 CLEAR 200,16370

20 REM LOAD MACHINE
CODE '

30 FOR X=1TO 11
AS$

40 POKE 16370+ X,VAL
(“&H”+AS):NEXT

50 REM SOFTWARE IN-

TERRUPT VECTOR

60 POKE 256,&HTE

70 POKE 257,&H3F

80 POKE 258, & HF3

90 REM KEYBOARD IN-

TERRUPT VECTOR

100 POKE 362,&H11

110 POKE 363,&H3F

120 POKE 364,&H39

130 DATA 8B.90.97k 8C.CC,

00,01,BD,A9,51,3B

Once the program has been
run, you can NEW it and load
another programwithout losing
the keyboard bleeps.

R M Maloney
Bradford, Yorks

TRS-80 says

it again

An easy way of producing a key
repeat on Model 1 Tandys is to
zero the RAM buffer that
INKEYS$ uses. This starts at

16438 and ends at 16444, It is
divided up as follows:

: READ

Buffer Ram address
@—G 16438
H—O 16439
P—W 16440
X—7 16441
0—7 16442
8—/ 16443
Enter — Space 16444

So, if you were using just the
keysOto7, youwould only have
to POKE 16442,
Gary Elverstone,
-Romford, Essex

Character
creation

These short mods to the PROG
programsupplied with the Lynx
will turn it from a game into a
tool vou canuse whendesigning
your own characters.

DEL 110,120 (deletes intro),
DEL 190,200 (deletes charac-
ters for gun etc) and DEL
1290,1850 to delete the game.

Now add 815 PRINT#A,;
and 816 VDU 8,22,22,
8,8,12,12,12,12. These lines
will tabulate the hex values
needed for your CODE lines.
I H Rawlings,

Brentford, Essex

Click with
your Spectrum

The Spectrum’s BEEP com-
mand is controlled in software.
So giving out continuous ‘clean’
noise while other things are
happening on the screen is
difficult.

However, it may be useful to
know vou can produce a series
of short clicks by setting the
border variable. Try this:

10 LET border = 3
20 QUT 228,16+ border: OUT

228 border
30 REM Action routine
40 DRAW RND*240-PEEK

23677, RND* 160 — PEEK

23670
00 GO TO 20
John Isaacs,

Bournemouth, Dorset

Get protected

Hundreds of ways have been
proposed to protect Basic prog-
rams. One of the &'imp]cst Oric
tricks s to put 0
DOKE#1B,DEEK (#FFFC)
at the start of programs. Then,
when the program is RUN or
AUTOed, any attempt to use
CTRL-C, press Reset or delete
a line will result in a hard reset.
Crude but effective.

C Innis,

Bangor, County Down
T T T——

ZX printout

There’s aquick way of directing
Spectrum output to the printer.
After the command
OPEN#2,“P”, everything sent
to the display file will go to the
printer. To reset things back to
normal use CLOSE#2.
Richard Desforges,

Reading, Berks
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At£1795 itca

If you’ve been waiting for the right micro to
come along at the right price, then the waiting is
over. Every Miracle comes with all the software
needed to make it a ready-to-run versatile
business machine. Included are word-
processing, financial  spreadsheet, data
management and telecommunications products,
PLUS MicroModeller, the worlds leading
modelling system.

And that’s only the beginning of the Miracle.

This stylish British-built CP/M™ Micro i
compact enough to be carried in its shoulder bag
for take-away computing. Yet it has a genero
10" screen and full size keyboard, and i
powerful enough to tackle your toughes
business assignments with its twin 500
floppies and 128K of RAM (there’s plenty o

room to grow, too).

The Miracle’s advanced features make it faste
and friendlier than any of it’s rivals. Disk acces
times are up to 500 times speedier, and th




Miracle is so easy to operate you ’ll be using it
productively an hour after you’ve first switched

on, even if you’ve never touched a computer
before.

| If you’re in the market for a micro — desk-top or

portable - you should experience the Miracle
now.

Return the coupon and we’ll send you full
details and arrange for you to experience a
Miracle for yourself at your nearest dealer.

Miracle Specifications

Microprocessors

—CPU Z80A

— Speed 4MHz

—Z80A DMA (Direct Memory Addressing)

—Z80A SI0

- Z80A PI0

— Z80A CTC (Counter Timer Chip)

— 5 Expansion slots available

— SASI Industry standard Winchester hard-disk interface
(optional extra)

Memory

—RAM 128K (Cache utilises 64K)
— EPROM 4K

— 60K TPA

— 192K RAM board (optional extra)

Storage

— 2 Intelligent 54" Floppy disk drives, 500 Kb
(unformatted), 400Kb (formatted) each, single side
quad-density.

Ports
— Parallel: Centronics type
— Serial: Two R§232C
RS5422 (optional extra)

Screen
— 10" Green phosphor, 80 x 25 display, Brightness

Keyboard

= Slimline and fully detachable

— 86 keys (107 Icg-: nds) full QWERTY
— Separate numeric pacl

— Separate (10) programmable keys

— Coiled lead for easy and neat storage

Dimensions

— Height 220mm (8.7")

= Width 500mm (19.7")

— Depth 395mm (15.6")

= Custom designed plastic casing

Software

— CP/M operating system

— Operating Guide (user friendly pre-processor)

— MicroCache (for vastly reduced disk-access times)

— MemoPlan Word Processing

— FilePlan Data Management

— ProfitPlan **Calc’’ Spreadsheet

— MicroModeller Advanced Business Planner

— Transfer (micro to micro, micro/modem
communications)

— lankey keyboard typing instructor program

Name

ElepHBmERI R . . . o o . oo b s e iass Avncs
Position

control and inverse video

PORTICO T ECHNOLOGY

- South Bank House, Black Prince Road, London S.E.1. Telephone: 01-735 8171.
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In the hard, logical world of computers, how great a place is there for art, asks Kathryn Kustance

rogramming Protégé Finds Fame

and Fortune.” We've all drooled

over the stories of computer whizz-
kids who make thousands a day from their
games programs. But what we don’t read
about is some of the true pioneers of
programming — Britain’s young artists.

Even though most micros now have
good graphics and computer graphics are
increasingly used on television, computer
artis still considered a joke by most artists.
How can you be truly creative if you get the
computer to do all the work for you?
What's creative about programming?

One person who has tried to fight against
this ‘establishment’ view of art is Nicholas
Pigram. He has just left Cheltenham Art
College and despite his earlier problems
getting his programmed pictures accepted
he has left with a 2.1 degree in fine art
without lifting a pencil.

Mick's early work was in the area of
‘kinetic’ art, getting the computer to
control objects. He wrote some machine
code programs to switch light boxes on and
off in patterns. He then learnt Applesoft
Basic and used a program converted from
Pascal with Hilbert's curves, (a set of
shapes that look like staples.) When these
shapes are repeated on the screen they
form interesting patterns,

The problem facing Nick was how to get
these pictures printed so they looked
attractive enough for him to pass his
exams. Allthe college had was a dot matrix
printer. So for some time it was possible for
Nick to show his work only onthe black and
white TV oras a poor quality print out. The
college then bought an X Y plotter, a
graphics tablet, a colour TV and an Apple
ITe. With this new equipment Nick could
experiment with colour and more complex
designs.

He now works with three programs, two
written by himself and one written jointly
with lecturer John Fish. These programs
are called SHAPEFILER, TABDATA
and TABPLOT.

Shapefiler was the program written by
Nick and John. This allowed Nick to create
shapes on the graphics tablet and then
store these on disk to be manipulated later
on the screen using the Tabplot shape
editor program.

Nick found it difficult to produce
accurate shapes using the graphics tablets
and so devised the Tabdata program.
Tabdata uses simple vector graphics. It
uses the screen as if it were a piece of graph
paper with an x-axis 280 pointsacrossand a
y-axis 192 points vertically. Each line
shape is plotted uwsing the x and v
coordinates at each end. These shapes can
be changed by putting in new data
statements.

Once Nick had created a library of
shapes he was ready to use Tabplot, He
describes Tabplot as a word processor for
shapes: ‘I can draw, erase, move, rescale
and rotate lines and shapes previously
stored on floppy disk. This allows me to
compose and draw repeated lines in a way
which would be impractical by hand.’

L

Nick's programs all have a very simple
menu driven format which makes them
easy and quick to use. The end result is a
sophisticated package, but the actual
mathematics and programming used are
fairly basic and can be understood by
anyone with O-level maths. <
The rotation of shapes 1s achieved by using
a simple matrix;

X cos @ —sin @

y sin @ —cos @

where (3 is the angle of rotation in radians
and * = multiply

When this is translated into Applesoft
Basic it looks like this:

X.,=x*cos@ +y" (-sin @)

v, =y*Sin@ +y*cos @

To identify different shapes Nick has
used Pythagorus’ theorem and to make
lines move in a certain direction he just
adds numbers to the x and y coordinates.
All of these are techniques you can use at
home to develop your own design
program.

To produce your own designs you don't
need to buy expensive equipment, you
don’t even need a colour computer. Nick

has produced some very effective designs
at home on his ZX81 using a ZX printer.
He has his own program called Draw which
uses a cursor to draw and erase lines and
then print these out on the printer. By
pulling the paper from side to side as it
comes out of the printer he makes unusual
patterns.

Now that Nick has a decent plotter he
can be more adventurous with his pictures.
He has written a routine for the Apple
which will plot alternate lines in different
colours and has also used the plotter to
make acetate plates. He fits the plotter
with a rotary pen which draws onto a piece
of clear film. This can then be made upinto
a zinc plate to produce etched prints. The
problem with using colour felt tipped pens
in a plotter is that the colours fade and it is
difficult to control the thickness and
regularity of the lines. Etching gives a very
even and professional finish.

Nick has recently joined the Computers
in the Arts Society in London, but would
like to hear from anyone using a computer
fordesignwork. Youcan contact Nick at 24
The Ridgeway, Hitchin, Herts.

he artistic n

the design into a smooth zinc plate. The mottled background is created using powder to protect the plate from
the acid. This technigue gives a clearer, longer lasting picture than using straight plotting.

20

PCN JULY 21-JULY 27, 1983




Nick Pigram with his artistic Apple.

11 \.I i l
i : -- & i B i

| I () . ) W 1t 80K | | i ] ik !
This picture was produced using the ZX 81 and a program called ‘Draw’. Nick uses simple PLOT and UNPLOT
commands to draw and erase on the screen.
When the screen is dumped on the printer he twiststhe paperto get this irregular pattern. This picture is made
from three print outs.

This is an example of
alternative line options.
The ploter program allows
you to plot the first set of
shapes in one colour. Then
you can swop the pen over
: and fill in the gaps with
————+ — another colour. Nick added
= this option to his program
to explore optical mixing.
For example, if you mix
blue and green the brain
interprets it as green. This
produces more vibrant col-
ours.

This picture uses the sim- £
ple techniques of overlap-
ping coloured lines. This
creates interference or i
‘moiré’ patterns. In this il ||
case the mixture red and i
blue produces a yellow/ ||‘
green colour. “ L.
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Scrollup . .

. or down or sideways with Darren Eteo’s moving routines for the Welsh micro.

Scroll up the Dragon

crolling is a useful operation that

provides much of the excitement for

sideways — scrolling games like
Defender. On the Dragon you can use a
few small machine code routinesto achieve
this.

But to make the best use of them, it is
necessary to load the routines from tape. It
isagoodideatouse DATA statements and
store the routines on tape, loading them as
you need them. You can even use the
CSAVEM and CLOADM. As an added
bonus, the routines may be loaded any-
where in memory.

Use the following routing to load the
program:

10 DATA , , ., . etc.

20 CLEAR 300,30000 : REM OR
WHATEVER VALUES YOU
THINK APPROPRIATE

30 X=30001:"THIS IS THE VALUE
YOU EXEC AND CSAVEM. IT
ALSO MAY BE CHANGED TO
PUTROUTINESIN DIFFERENT
PLACES

35 READ A%

40 POKE X, VAL (“&H+A$):X=X+1:
GOTO 35

When the routine is in memory an error
will occur so you must save it as a machine
code routine,

The numbers below should be typed into
datastatements. They arein Hexadecimal.

8E,06,20, Start address and offset
EC.88.20, Bytesacrossscreen and offset
ED,81

8C,1D,DF, End of address minus offset

The program works in both PMODEs:

4,1and 3,1. Changing the start address and
end address (minus offset) you canserollin
any mode (See tables elsewhere on this
page. For Mode 1-5 the offset is 32
decimal). For example, to convert scroll-
ing Mode 4 change the start address to 0400
Hex (1024 decimal). The end address
becomes 10 00 (Hex) — 20 (Hex) (or 32
decimal) gives 09B0.

The offset is changed to 32 (Hex). If you
have difficulty working with Hex numbers,
then use Hex$ and &H to make it easier.
Try changing the offset to 1,2 or 40 (Hex),
60(Hex), 41 (Hex), 39 (Hex), 21 (Hex), 19
(Hex) and so on.

To scroll down the hex numbers are
loaded as before and the offset and end
addresses are accomplished in the same
way. But to work out the start address you
must add the offset (or bytes across) to the
one in this table:

Hex Code

8E.1D.DF, End address — offset
EC.83,
ED 88,20 Bytes across screen or offset
8C.,06,20  Start address and offset

Try experimenting with the offset using
different numbers. See if you can find the

TABLE 1

MODE 2 3 4 5

Short form 65472,1 65475,1 65477.1 654731

Poke 65472 65472 H3d472 65472
65474 63475 65474 63477
H3476 65476 65477 H34TT

X-resolution 64 64 96 192

Y -resolution 64 64 64 fd

Number of bytes per character 1 4 f 12

Width of screen (bytes) 32 32 32 2

Start address 1024 1024 1024 1024

Finish address 1536 3072 4096 7168

Number of colours 2 8 8 &

Character height 32 128 192 384

TABLE 2

PMODE 0 1 2 3 14

Start address 1536 1536 1536 1536 1536

Finish address 3071 4607 4607 TaTH TaTG

Colours 2 4 2 4 2

Resolution 12896 128296 192128 192128 256x192

Bytes across screen 16 32 24 48 32

Mote that everything in decimal uses ThexS(x) humrttoha:.&umphr using and POKEing as indicated inthe
short form takes you from test mode to the mode required

numbers which scroll left or right one byte
at a time and don’t forget to adjust other
addresses.

Scroll left or right one bit at a time (using
two colour modes).
5F
SE,ID,FF or End addresses
1F 9A,
69,82,
1F, A9,
8C.06.00  Adjusting this and end
address allow partial scrolls.
2F,FS
39
Scroll left
Scroll Right
JE,
8E,06,00
1F 94,
66,80,
1F,A9,
8C,1D.FF
25.F5,
39
Scroll left and right in four colour modes
SF,8E,06,00  or Start Address

Start addresses

or End address

AG6,84,46,56 46,56, A7,80, A6.84.50 46,59,

46,59, AT.80,A6,84,56,46,56,46,56,46.56
A7.80.8C,1D,00 End Address
23,E9,39
Scroll right

The next program is a scroll left for four
colour modes:
5F.8E.1D,00 End Address

A6,1F,49,59,49 59 AT 82 A6,1F,56,49.56,
49.56,A7,82,A6,1F 59,49, 59 49 59 A7 82,

8C,07,00 Start Address
24,E9,39

By calculated adjustments of the offset
and screen addresses it is possible to set up
scrolling “windows”, The general addres-
sesare given in Tables 1 and 2 for scrolling.

I'r}f different addresses and codes but be
careful about POKEing in the Basic area.
This program illustrates how you can get
text into those areas by POKEing random
characters onto the screen.

10 POKE 65472,1 : POKE 654741
POKE 65477, 1

20 Y=RND(32) : X=RND(16) :
CH=RND(120) : REM SET UP

CHARACTERS

40 FOR T=0 TO 5 : REM LOOP
NUMBER OF BYTES TO CHAR-
ACTERS TIMES

50 POKE 1024+ X% 192+ Y +32*T,CH

60 NEXT:GOTO 30

Itsetsup Mode 3and to get acharacter vou
need toknow how many bytesthercaretoa
character — shown in table one. You then
POKE the character code value to the
screen in consecutive rows (i.e. add the
number of bytes across the screen). The
character height is 192 and vou multiply it
by x co-ordinatelv. You then add the Y
value. CH is the character code — try
experimenting with different modes.

The Dragon’s graphics are fairly soph-
isticated at the price. The screen is
controlled by a Motorola 6847 video
display generator. It can be controlled by
changing the locations between 65472 and
65477. By doing this, some new and
spectacular modes can be achieved (with
192 by 64 resolution), including eight
colours and a character mode. Table one
gives all the information needed for
changing modes.

The start address is where the screen
starts, at the top left-hand corner. The
POKE gives all the addresses that should
be POKEd with 1 to change modes.

12
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Cp 3 — THE PRINTER SPECIALISTS

EXHIBITION SPECIAL OFFERS
ON LOW COST PRINTERS

EPSON RX80 Dot Matrix Parallel Interface EPSON FX80 Dot Matrix Parallel Interface
100 cps RS 232 & IEEE Option 160 cps RS 232 & IEEE Option

£270

EPSON MX100 Dot Matrix Parallel interface £430
100 cps RS 232 & |EEE Option

: ; Daisywheel Typewriter/Printer
SMITH CORONA TP1  Daisywheel Printer TEXTWRITER RS 232 or Parallel

NEW!
® Now available, Parallel Interfaces for you to run your VIC20, Commodore 64 or
Spectrum on the famous Epson Printers £25.00

® Microperf Continuous Stationery on 100 gram Bonded Paper. £35.00
Needs to be seen to be believed per 1000 sheets

@ RS 232 to Parallel Converter or Parallel to RS 232 Converter

£89.00

e Tractor Feed for Smith Corona £99.00

All items are excluding VAT & delivery. Normally all items are ex-stock




SOLE UK DISTRIBUTOR

0J{ Announce

The Lowest Cost Daisywheel Printer
Only £395+VAT

w—

Coming Soon
IEEE
RS232

Your one stop supplier of all
Computer Peripherals and
Consumables

_J\./_I/’..__I ¥
O :

rmsons B / J il

TEXTWRITER

A Typewriter/Printer at a price you can afford

Reglonal dealer enquiries welcome Local government discounts avallable

¢ 1 years warranty e 75,000 Character Ribbon Life
e 20c.p.s. e 10, 12, 15 Pitch
e Bold Print and Automatic Underline e Own Carrying Case
® Logic Seeking
[G o v e e e e
LONDON & THE SOUTH MIDLANDS & THE NORTH i o b ety
COMPUTER PERIPHERAL SUPPLIES TECHNICARE PRODUCTS LTD | Name
Unit 20, Stadium W. 22 Sansom Walk | Company
Battle Farm Trading Est. Worcester |
Reading RG36BX Tel: 0734 418383 Worcestershire  Tel: 0805 29290 | Address
|
|
|

Tel No



Do you suffer from
PCNitus?

Thousands do! So, specially for all ~ even when the binder is full. You'll be
you sufferers who want to keep PCN able to read them easily and refer to
immaculate, easily accessible and out of  them quickly. And we'll post the binder
reach of grubby hands, we've designed  to you in a batter-proof package at no

this attractive PCN binder. extra cost.

It's red, yellow and silver and wil [t's an attractive price, too. Only
hold four month’s copies. £3.50, including postage, VAT and

No more grappling in the back handling. Use the coupon here or, to
of cupboards; no more bent and avoid defacing your copy of PCN, write
creased pages! out your order clearly and send it with

Your copies lie completely flat, payment to the address given.

P e E— SRS ey e et ES e )

EBINDER ORDER CARD. Please rush me PCN binder(s) at £3.50 each. | enclosed my cheque made
payable to Personal Computer News. Please charge my Access/Visa/Diners/American Expresscard ot appicasie)
AecolintiND = s Sl e Nameiss ooz - ot U L i SRS By o 1) e

I I s G R s i e b At P e e ORI v R o POStaliGOE. ottt s
................................................................................... T e T v PP R, ye . [ eT i AN e I

I Send to Personal Computer News, Binders Department, 53/55 Frith Street, London W1A 2HG

L——___—_ TR R ST -1 = ]
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Star Dreams come to the aid of the ZX programmer (Ted BaIl) with a toolkit package.

X Tool Kit from Star Dreams is a
machine code program that provides
vouwith extra facilities forediting and

debugging Basic programs on the ZX
Spectrum.

Features
The functions included in ZX Toolkit are:
Block Move moves a block of Basic lines
from one part of the program to another.
Case Change changes letters from upper
case to lower case, lower case to upper
case. or both.
Block Delete deletes a block of Basic lines.
Hex Dump displays contents of memory in
hexadecimal.
Search and Replace replaces all occurrences
of one string by another string.
Rem Kill deletes all Rem statements from a
specified line onwards.
Line Merge merges a specified line with the
following line.
Memory Map Displays the amount of
memory used by the program. variables,
etc.
Renumber renumbers a block of Basic lines.
String Search displavs the line numbers
where a specified string is found. ]
Trace (48K version only) displays the line
and statement number being executed asa
program runs.
Variables Dump displays variable names and
values.

Presentation

The probram comes on an ordinary CI12
cassette with the program name stamped
on the label, the 16K version on one side
and the 48K version on the other.

The instructions are printed on a slip of
paper, with a separate errata slip correct-
ing the instructions for the Case Change
function, Although the instructions are
brief they are clear, but there is one
omission — the string search instruction.

In use

Stars Dreams has taken some trouble to
ensure that the Tool Kit is casy to use.
After the program has loaded you are left
with the machine code at the top of
memory and one line of Basic consisting of
anumber of DEF FN statements. You can
type in or merge your Basic program from
tape and then use the Tool Kit functions
with RANDOMISE FN statements. For
example. to delete lines 100 to 490 you type
in RANDOMISE FN d(100,490). This
makes the Star Dreams Tool Kit much
easier to use than many programs of this
type where you have to give a command of
the form RANDOMISE USR address and
memorise or look up five-digit addresses
for each function.

The ZX Tool Kit is also very fast in
operation. Most functions operate almost

instantaneously, and the Renumber took

Spectrum extras

j e gl c
L e e o T lan piley
80 seconds on the 340 line program on
which [ testedit, whichis not excessive for a
program of that size.

The variables dump identifies the vari-
ables as simple variables, strings, FOR —
NEXT loops. arrays. etc. It tells you the
values of simple variables, the dimensions
of arrays, and the lengths of strings. The
information for FOR — NEXT loops can
be confusing. You will get something like:
For— Next loop: FORI = 11

TO 10

STEP 1

LINE 100: 1
where you have written 1000 FOR I = |
TO 10. What has happened is that the
variables dump has taken the current value
of the loop variable (which is 1 more than
thelimit because the loop has been run and
terminated) instead of the initial value vou
would expect in the format that is
displayed.

The trace displays the line and statement
number being executed in the top right
hand corner of the screen. Although the
trace slows the program slightly it still runs
so fast that you cannot read the trace
information. The Tool Kit really needs an
extra feature in the trace so that you could
either “single step” the program or get the

trace information sent to the ZX Printer.

Some of the functions allow you to print
your output on the upper or lower part of
the screen, or on the ZX printer.

Reliability
Although the program works well in most
cases and gives sensible error messages for
most invalid commands, there are some
bugs.

There are two problems with the block
move, After you have moved a block of
lines the line numbers in the program are
not i order and the instructions tell you
that you then have to renumber. However,
the renumber will not work in this situation
unless the start line number is less than the
lowest line number in the block that has
been moved. For example, if you have
maoved line 10 to between lines 100 and 110
and then try to renumber from lines 100 to
110 the line 10 in the middle will remain as
line 10. In order to get the line 10 in this
position renumbered the renumbering
would have to start with a line number less
than 10.

The other bug in the block move is that if
youtry to move ablock of lines toa position
inside itself, either some of the lines will
become corrupted or the whole program
will disappear.

Another bug in the renumber is that it
does not check to see if any line numbers
would become greater than 9999 after
renumbering, and such line numbers
become garbage both at the beginning of
their line and within other program lines.

The last bug I found was in the trace
command. The arguments required to the
function are 0 for trace off and 1 for trace
on, and giving any other number causes the
computer to crash completely.

Verdict
The Tool Kit has several useful features,
and even with the bugs vou should have
little trouble with it if vou are careful.
However, Star Dreams ought to amend the
bugs, which need only a little extra error
checking on the input.

RATING
Features

Documentation
Performance
Useability
Reliability
OverallValue

Name ZX Tool Kit Application
Basic programming aid System ZX
Spectrum, 16K or 48K Price £000
Publisher Star Dreams, 17 Barn
Close, Seaford, Sussex Format
Cassette Language Machine code.
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AVON

Daphing

Microstyle

29 Belvedere
Landsdowne Rood, Bath
(025) 319705
BERKSHIRE

Dione

Microstyle

47 Cheap Sireet
Newtury

(0635) 35714
CUMBRIA

John Wilkinson
Rodex-Visionscan

(The Kendal Computer Centre)
Linden House, 52 Kirklond
Kendal LAQ 5AP

(0539) 22559
Rodex-Vislonscan

(New Showroom)

68 Stromongate

Kendal LAS 5AP

DEVON

Peter Allass

Bits & Bytes,

44 Forg Street, llfracombe
North Devon BX34 90
(0277) 62801

David de la Heoye

Home Electronics
Haleyon Roed

Newton Abbot

(0626) 68622

Paul Lennox

Home Electronics
(Showroom)

71 Queen Street

Newton Abbot

(0626) 63784

Genie Specialists are all expertsin micro computers.
Ifyou arejust beginning with a home computer, you will
need more help than an ordinary shop cangiveyou.

DURHAM

Colin Owens

General Northem Micro Ltd.
Unit 8, Whitworth Road
South West Industrial Estote
Paterloe

(0783) 860314

GREATER LONDON
Michael Bedford

Premier Microsystems Lid.
208 Croydon Road, Anerley
London SE20 7YX

(01} 7781706

Poul Verma

Finsbury Computers Lid.
2527 Stroud Green Road
London N4

(01) 263 0084,/4481
Nigel Sinclair-Miller
Screens Micro Computers
6 Main Avenue

Moor Park, Northwood
(08274) 20864

GREATER MANCHESTER
Jim Pilling

ABC Supplies

989 Stockport Road
Levenshulme
Manchester M19 25Y
(061} 431 9265
HERTFORDSHIRE
Combined Trading Co. Lid.
Salisbury Square

Old Hatfield

(07072) 65551
HUMBERSIDE

AlecWhite

The Computer Centre

26 Anloby Rood, Hull HUT 2PA
(0482} 26287

Put yourself in
expert hands

Orifyou have aserious business application,
then professional assistanceisamust.

Justlike you canfrustthe capability of Genie computers,
you cantrustthe support of your Genie Specialist.

E T

LANCASHIRE

Dave Ridyard

Personal Computer Services
39 Raitway Rood

Darwen

(0254) 776677

LEICESTERSHIRE

John Eley

Eley Electronics
100/104 Beatrice Road
Leicaster LE3 9FF
(0533871522

Rob Gibson

Arcade Computers

37 /38 Silver Arcade
Leicester

(0533) 532991
NORTHAMPTONSHIRE
Trewor

Daventry Computer Centre
&7 High Street

Daventry

(03272) 78058
MNORFOLK

Alan Greenwood
Bennedts (Dereham) Lid.
24 Norwich St.
Derehom NR19 1DB
(0362) 2488
NOTTINGHAMSHIRE
Colin Dovies

East Midiand Computer Services

12 Astle Court

Plains Estate, Amold
Mottingham NG5 6RU
(0602) 267079

OXFORDSHIRE

E-M, Fowler
Pebbleglow Lid.

12 Jefferson Wiy
Thome Industrial Estate
Thame OX3 3UP

(084 421) 5365
SHROPSHIRE

Syd Poole

Tarrant Electronics
124 5t Mary Strest
Newport TF10 7AB
(0952) 814275
SUFFOLK

Duncon Spencer
Ipswich Computer Centre
27 0ld Foundry Road
Ipswich IP4 2AH

WEST MIDLANDS
Peter Gilbert
Hemington Computers
22 Quesn Street
Wolverhampton WW1 3JW
(0902) 27200
WILTSHIRE

Tim Holt

Everyman Computers
14 Edward Street, \Westbury
BA13 3BD

(0373) 864644
YORKSHIRE

Bahrat Mistry
Comprite Ltd.

Thorite House
Loisterdyke

Bradford BD4 887
(0274) 668890

b
Colin Booth
Ritchie Electronics Senvice Centre
31 North Porade

Bradford BD1 3JL

(0274) 731539

Bob Keighley

Advance TV Services

15 Westgate

Baildon, Shipley BD17 SEH
(0274) 585333

M. IRELAND

George Brittain ]
Brittain Laboratories Lid.
451 Donegall Road
Belfast BT12 6FT

(0232) 228374
SCOTLAND

Saroh Barns Graham
Computer & Chips Ltd.
Feddinch Mains

St. Andrews, Fife KY16 BNR
(0334) 76206

Genie |, Genie |, Genie Il

Colour Genie, plus expansion units,
printers, disk drives, accessories,
software, joysticks, cossette
recorders, system cables,

monitors, Genie SuperCare, and
everything else you need.

Thereare Genie Specialistsall

over Great Britain—these are justa
few. Ifone aftheseisnot local toyou
confact Lowe ComputersLid.,
Bentley Bridge, Chesterfield Road,
Matiock, Derbyshire DE4 SLE.

Tel: (0629)4995. ,




._ ~ 16 colours (8 full, plusé hm‘s)

— 80 commands plus more than 40 graph
special functions

— 8 octaves, independent on each of 3 sep afe :
chunne%s wnr;gde ndent volume and duration on ea
l.

| | 50% off Colour Genie User's
by Group membership. Hmleﬂam

oot PLUS b e

year mended
guarantee —
protection ugdmﬂ wear
and tear breakdown
ir costs. Normal cost,

£16.50, nnwﬁsz.'pumli

Colour Genie Joysticks,

both with numeric pads. Data Cassette

Recorder, normally
sold ot £28. ?5. is
rs for onl
2 50 until 31st




RAM card! Together W|th
and special offers® on this page, you could
save as much as £143.00, if you buy

before 31st August.

If you buy direct from Lowe Computers
on or before this date you are entitled to
all the FREE offers, plus any — or all — of

the discounted offers.

The FREE SOFTWARE worth af least £40
is also available from your local Genie
Specialist retailer.
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Jack Cohen checks a package for small businesses that will cope with all your payroll problems

Pet payroll bonus!

mal: businesses needing a payroll

system that also handles statutory

sick pay legislation will probably find
themselves looking at systems like Bonus!
Designed for up to 25 employees, Bonus!
runs on either a Commodore 8032 or 8096,
and uses a wide range of printers from
Commodore and from other manufactur-
ers such as NEC and Qume.

Itested Bonus! onan 8032 with 8050 disk
drive and an 8023P printer. It comes from
Intex Datalog, which has been in the
payroll business for some years and
previously brought out Micropay 200.

Features
Bonus! is protected by both a security key
and two passwords — both changeable.
The first password is for the normal user,
but if you need extra protection for
particularly sensitive data, the second
password may by used as well,

There is a configuration program to let
you tailor the system to fit your needs: type
of printer, number of overtime rates, how
holiday pay is calculated, company bank
account details, piecework rates and so
forth. You can set up to 11 overtime rates,
but no more than five for any one
employee. You can also specify up to 20
additions or deductions to be made before
or after tax — again, no more than ten per
individual. And when you have finished
configuring the system. you can print out
the parameters you have chosen.

Bonus! caters for all tax codes and
checks them each time you input a new
employee. It will handle all National
Insurance rates — standard and reduced
rates for contracted and non-contracted
staff, and employer contributions.

You can make comprehensive changes
of tax codes when, say, there are budget
changes. You can pay employees by cash,
cheque or giro, and if you wish. you can
prepare full lists for your bank. You can
pay them weekly, two-weeklv, four-
weekly, monthly, or even eight-weekly if
vou prefer, and you can carry out a weekly,
monthly or combined payroll run. The last
of these options lets you make payments to
all weekly, monthly, and those multi-
weekly staff whose payment falls due that

1 Input New Employee

2 Edit Existing Employee
3 Delete Employee

4 Budget Amendments
5 Annual Restart

6 Monthly Summary

7 Year End Summary

8 List Employees

week. You may also choose to pay all
employees for whom payment is due, or a
range, or just one employee!

There is a standard week facility, using
the datasetupinthe ‘Input new employee’
section. The Employee Diary is a perma-
nent record of each staff member’s attend-
ance, sickness and absence throughout the
year.

There is also a comprehensive SS
module. but [ was surprised to see that the
manual warns you to treat the results with
caution. since thisis anew field. Itisnot yet
fully integrated with the main payroll
modules. but an update is due soon,

Anyone currently using Intex’s Micro-
pay-200 will be able to upgrade to Bonus!
with the utility program included to make
the transfer easier,

Presentation

The users manual is large. but I found the
presentation clear. and though this is a
complex subject. it was easy to follow. A
contact number with a 24-hour answering
service is given. as well as a telex number,
to let users get help. advice and informa-
tion.
In use

Getting started with this system should be

no problem, providing you follow the user
manual carefully with help from your

company accountant. After the ftitle
screen. you are asked to enter your
password only a row of xs will be

displayed on the screen, so onlookers
cannot easily see what the passwordis. The
wrong password will reset the computer,
while the right one will abtain the message.
‘Enter Date’. This date is fully validated
once entered — vital, since the tax week or
month number is calculated from it.

Our illustration shows the options
available from the main menu. The first
time you run the system, you will want to
pick option 20, to configure by inputting all
the once-off information such as type of
printer or number of overtime rates.

Yougetascreen filled with display boxes
— the first of them being for your company
name and address, with up to 30 characters
perline for five lines. It's followed by boxes

MAIN MENU OPTIONS

9 Sort Employees
10 Status Report
11 Wility Menu
12 Payroll Run
13 Print Payslips
14 Print Payslip Summaries
15 Print Bank Giros
16 Print Cheques

for vour bank’s details, ready for giro
payments, and a box to hold overtime
rates.

The input to your bank’s sort code box is
not validated properly, and allows incor-
rect format of sort codes with the "+ and *.’
operators. Further, it doesn’t allow you to
use the “T° suffix used by banks for
temporary addresses.

The rates of pay box allows you to enter
overtime rates as percentages — 1.25, 2.0
etc, while piecework rates are entered as
pounds per piece. Additions and deduc-
tions are set upin the form of an identifying
number, title, and code — where each title
may be before or after tax, an addition or
deduction, and a value or percentage.

You need to choose the order of items in
this list carefully, since they interact with
each other. Percentages before tax are
calculated as a percentage of gross pay with
overtime after additions and deductions
before it in the list. And a similar effect
holds for percentages after tax, which are
worked out from net pay after adjustments
beforeitin the list. The manual doesn’t put
enough stress on this point,

Lastly, vou can choose from a list
of optional facilities — pay rounding,
changeable passwords, cash analysis to
produce a list of coin and note denomina-
tions needed from the bank and holiday
pay handling.

For holiday pay, vou have the choice
between holiday accrual and holiday
hours, and here there is a problem. With
the hours method, yvou specify the number
of hours to be paid during the year. But if
you choose the accrual method, holiday
pay is accrued as a percentage of gross pay
for normal time working; overtime and
bonuses do not qualify.

Since a number of Wages Councils fix
rates of accrued holiday pay as a percen-
tage of total earnings, including overtime
and so forth, this will be incorrect in many
cases.

Be warned when using the configuration
program that pressing ESC or shifted RVS
at any point during its run will lose all the
entries vou have made so far, and return
you to the main menu.

Your next step is to enter details of your

17 Reset Tax/NI
tions

18 Change System Date
19 Copy Data Disk

20 Configure System Disks
21 Alter Password

22 Enter SSP Monitor

23 End Program

Calcula-

Bonus! list. The 23 options available in the main menu allow full flexibility in cunﬁg;.l'rating the system to your needs, and offer a wide range of facilities.
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employvees. | found that the program
calculates payment as if it were for the
period from April 6 unless you are careful
to enter the tax week and month for the
first payment, and so avoid NI being
wrong. There’s a quick-reference section
inthe manual to help you with the entriesto
be made in this section, and I found it very
useful.

When you've finished with the em-
ployee input option, the next menu will
allow vou to edit employee details, input
another employee, delete or return to the
main menu.

Once back at the main menu, option 10
will give a status report on the number of
employees on file, number of vacant
records available, highest employee num-
ber, and week and month numbers of last
pay run. The number of weekly and of
monthly paid staff are also given, along
with the number of staff already deleted
and due to be deleted from the file, and the
percentage of disk utilisation.

If there is a mistake in a payroll run,
option 17 from the main menu will let you
putitright, butonly for the immediate past
period. You can rectify errors for all your
staff. or a range, or just one. But
unfortunately, statutory sick pay for the
eighth week of gross pay must then be
manually calculated as a result of your
correction.

Payroll run: Option 12 from the main menu
takes youinto a payroll run, which may pay

weekly, monthly or combined staff. Pays-
lips will be printed afterwards unless you
choose to defer printing, and the screen
shows which employee number is being
printed along with a bar chart for the
percentage of printing completed. Youcan
also print payslip summaries and coin/note
analyses, together with bank giro summar-
ies and cheque lists.

SSP module: To operate SSP, you have to
select option 22 from the main menu after
each batch of new employees has been
entered.

Entering an employee’s number re-
trieves data from the Bonus! employee file
to fill the screen, which is formatted as an
SSP record card. You can then specify
qualifying days as necessary, and either the
same pattern or a different one for other
weeks. If you are adding existing em-
ployees from another payroll system to
your SSP records, days of SSP already paid
can be entered and up to eight weeks of
previous gross pay.

Before making a payroll run, you need
to use the employees’ diary option. Enter
any sick days into the diary, and SSP due
will then be calculated. Processing the
report puts the amount of SSP payable into
the employee's file, ready for the next
payroll run. But when running the payroll
program, you must pick a non-standard
run. Otherwise. if SSP is not deducted
manually from the employee’s normal
salary. both will be paid!

Reliability

Data entered to the system is validated
fairly well. but power failures will mean
that any data not already saved will be lost.
In practice that will not be disastrous, since
each employee is dealt with separately.

I managed to crash the system by
switching off the printer at different points,
and at one point the program broke into
the monitor. This could happen with a
blown fuse on the printer. [ also found that
an accidental touch on the ESCAPE key at
various points could force a restart,

Verdict

A competent payroll package. though let
down slightly by rather slow access times
because of the relative record system Intex
has chosen to use. The documentation is
good and helpful, and all the features you
would expect to find are there.

RATING

Features Hﬂllll
Documentation ﬂllllllll
Performance ﬂnnﬂ
User interface nnnnn
Reliability (elefe]e]
Overall value

annn
Name Bonus! Application Payroll system System
CBM 8032/80096, various printers Price £400
Publisher Intex Datalog, Eaglescliffe Industrial
Estate, Eaglescliffe, Stockton-on-Tees,
Cleveland {(0642) 781193 Format Disk Outlets
Commodore dealers, mail order

I:E Westrex

Litton

When you've got a
product that has

earned a reputation -
for cost effective

performance and
outstanding reliability,
you build on it.

Meet the new Epson

FX printer from Westrex.
An exciting new machine
that meets all the usual
Epson qualities like
reliability, speed and
modern styling.

BUILDING
ON
SUGCESS

=

EPSON

FX-80

DEALER & OEM ENQUIRIES WELCOME

London: 01 578 0957
Birmingham: 021 554 5827

Telephone:

I:B Westrex

Litton

With a Print speed of 160 CPS,
proportional spacing, forms
tear off, superscript, subscript,
dot addressable graphics
and a RAM area for
loading 256 of your own
characters the new FX is
even better value than

its famous predecessors.

Centronics parallel
interface comes as
standard or choose from
the optional RS 232C or
IEEE interfaces.

Manchester: 061 764 0324
Newcastle: 0632 326551
Cambridge: 048066343

Westrex Co. Ltd., Bilton Industrial Estate, Fairway Drive, Greenford, Middlesex UB6 8PW
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Walter Knight monitors the inner mostactivities of his Newbrain . . .

NewBrain-scanning

e Monitor program, by E.J. Kem-
mett, is from the Watkiss stable. The
idea is to let you rummage around

inside your Newbrain to find out what is
there — or indeed, what might be missing.

Features

With this in mind, you can go to any
address and find out what is there in hex
and ASCII, enter new bytes at addresses of
your choice, and transfer blocks of data
from one address to another. A hex/
decimal/octal/binary converter is built in,
to help people like me who are still not
skilled in thinking in sexteens, tens, eights
and twos in quick succession.

The contents of any address or group of
addresses can be listed to screen or printer
in hex, decimal, or ASCII code equiva-

lents, and data can be SAVEd and
VERIFIED or LOADed from the
program.

Presentation

The program came inindentical packing to
the Brainzap assembler. clearly labelled
Monitor. and accompanied by a single A4
sheetof thin green card, which was far from
informative. When 1 first opened it to
reveal its blank interior, 1 thought that
perhaps the user guide had fallen out. But
there is no user guide. The only informa-
tion available is the printed list of com-
mands available in response to the =
prompt, which also appears on the third
screen you get when you RUN the
program.

I really do feel that more information
could and should have been provided,
particularly for a program intended to
open up the Newbrain, whose owner’s
manual may win a prize for obscurity and
unhelpfulness.

Getting started

‘Monitor’ loads easily, if slowly, and then

RUN presents ascreen announcingitself, a

copyright message, and ‘Press space bar to

continue’. The next screen contains the

same menu of single-key commands avail-

able, listed in the most peculiar order:

E Exitfrom monitor

Q Listavailable commandsinother
words. the screen youare lookingat)

A Promptswith$. Enterhexaddress.
Replieswith hex data ataddress at
ASCII character(if any).

F Fills $xxxx > Syyyy = with Szz

M Moves Sxxxx = Syyyy :tostartat $zzzz

§ Savestotape from $xxxxto Syyyy. With
verify

L Loadsfromtape

D Hex/ASCIl/decimaldumptoscreen
address Sxxxx > Jvyvy

P Printscreen to printer

V Setscreen to40/80 columns for hex/dec
dump.

R Recorderremote release

C Hex/dec/oct/bin converter
G Gofrom address Sxxxx.

The logical impulse, once you have
understood what is on otfer, is to enter the
appropriate command (and perhaps New-
line). However, first you have to obey the
prompt ‘Press spacebar to continue’, and
then, when the menu has disappeared. you
have to remember what it was that you
wanted and how you were supposed to get
it. :

In use
To be fair. the printed version of the menu
is invaluable at this early stage. Once
you hbecome familiar with the program it
can probably be dispensed with.

From this point on, the Monitor does
exactly what it says it will do — and works
fairly quickly. If you want, and have the
patience for it, you can step from 0000h to
FFOOh with the A (presumably for
Address) or D (ump) commands produc-
ing among other insights the experience of
using the program to examine the way it is
stored itself,

Any command can be input in response
tothe = prompt without having toreturn to
the menu. The program’s response to the
S (set screen format) order makes it
look as ifit has been refused even though it
will in fact be executed. There is a second
*P* for Print order (to list the menu to the
printer), which is offered, apparently at
random. at the bottom of some screens of
menu.

Reliability
In the nature of a monitor program, which
offers you the chance to wander around the
Newbrain operating system. crashes can
be expected.

I managed, by inputting decimal instead
of hex at the “Go from address $xxxx™
prompt, to lock up the computer so badly
that the only thing to do was switch off,

re-load and start again. I was warned —
“Without a good understanding of machine
code programing, it is possible to crash the
system.”

1 felt that a short error-trap routine
would not have added too much to the
program’s 200-odd lines. and would save
users a possible ten-minute delay in
re-loading and re-starting after a major
crash.

Verdict

It’s interesting and worth the money just to
get inside the Newbrain, and the program
and fast and flexible in use.

But the documentation is bad. [ would
have thought that the minimum require-
ment would be a short explanation of what
each function was for and how and when to
use it, and a warning of the pitfalls of
playing around in the operating system,
The 19 short lines of information (the
printed copy of the menu) are a sorry
let-down of a competently written
program.

Used in conjunction with an assembler,
this package would make a useful introduc-
tion to machine code on the Newbrain.

However, as more software for the
machine becomes available Watkiss Com-
puters may have to consider upgrading the
Monitor or be left in the cold by better
programs.

RATINGS

Features ..'.
Documentation EE
Performance .-..
Reliability EEE
Overallvalue EEE

Price £8. 80 Publisher W atkiss Computers, 4
Ninnings Lane, Rabley Heath, Welwyn, Herts
ALGYTD, tel (0438) 812 439 Format Cassette
Otherversions None Outlets Mail order.
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LONDON COMPUTER CENTRE

Juki 6100 £399
* Full teature Daisy Wheel Printer
offering Golf Ball print quality
* Diablo compatible
* 18 CPS Bi-directional logic seeking
*10, 12, 15, CP1 & Proportional
* Standard Low Cost IBM Golf Ball Ribbons
* Japanese Reliability
* Centronics Parallel RS 232 optional
* 12 months warranty
* Friction Feed, Optional Tractor Fee.,

= SHINWA CP80  £275°

Full feature Matrix Printer

Excellent Print Quality
B0 CPS Bi-directional
logic seeking
Friction & Adjustable Tractor Feed
Hi Res & Block Graphics

* Including Free Interface Cable & Box of Paper
Emphasize—Double Width—132 HRS
Underline—Sub/Super Script—Back Space
Vert/Horiz Tabs. VLS Top of Form etc.
Italics and pica fonts

ALL PRICES ARE EXCLUSIVE OF VAT & DELIVERY.
Large range of CP/M Software, Computers, Printers & Peripherals available. Demonstrations on all models.

43 Grafton Way, London W1P 5LA (Opposite Maples)
Opening Hours: 11-7 Mon-Fri 12-4 Sat.
24 hours answer phone: 01-233 5721 01-387 4455

Ing the number on the dial

below for IMM
despatch, EDIATE

FREEFONE
MEMOREX
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THEiﬁAl MATRIX & LINE PRINTER

P10 Ao ion > 50 rapis Symnl + ek Soce | COMPLETE WITH

/L & Mito-undarling « -rap ic Tmri:f. _ci 1143

paper «srcona 20200 e | FULL KANDBOOK,
3 ROLLS PAPER

Size Approx 987281177

SUITABLE FOR TANDY+BBC ~ORIC  HASCOM
GEMINI “ACORN = HEWBAAIN=DRAGON Elc El
[Your enquiries invited]
(Interface unil with leads £15 n
State model) EOC;;:}!'!

Alsa for Apple |1, Spectrum |Wilh suitable
interface - not stocked by us) a week.

Computer stockists of MULTIBOARDS. Well
GEMINI, NASCOM. ALS0 MONITORS. worth
KEYBOARDS. PAPER SUPPLIES. a visit

ACCESSDRIES, Etc Elc.
”E R 4'5 Computer i o= g
NRYS sno & =
Order by Post i CHEGUES ACCESS VISA

404/406 Edgware Road, 5 Yo G40 SEMABDERS pou prders
London, W2 1ED Tel: 01-402 G822 | ** e dneviche =mind Mra st sirivas
- ORDER BY PHONE OR CALL lNﬂESEEjﬂR YOURSELF -

UK C/P £1.05]
[Listapprox £187 with paper|
Quantily prices on requesl

e
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Tired of grey, lifeless listings? David Janda tests a printer that will put colour in your hard copy.

ntil the arrival of the GP-TODA,
full-colour printers were the pre-
serve of people with atleast £1.000 to
spend. The GP-700A can be claimed with
justification to represent a price break-
through because it is capable of full-colour
text and graphic printing for the compari-
tively modest outlay of £425 plus VAT.
The question is, of course, whether this
pricing indicates limitations in perform-
ance.

- - -
First Iimpressions
A display panel on the right features three
indicator lights and four push-buttons. The
lights indicate ‘Power’, ‘Paper-empty’ and
‘Copy’ the buttons executive ‘Stop’, ‘Line
feed’, ‘Form feed’, and ‘Copy’.

The Copy button engages an optional
copy board (estimated to cost £60-£70)
which gives you a screen-dump (in colour
of course). The test model didn’t have one
of these and graphic production involved
addressing the dots — a real headache.

The noisy moving bits are covered by a
transparent plastic panel. This is remov-
able but is a very necessary element for it
reduces the noise significantly. It has to:
this is the loudest dot matrix printer | have
ever encountered. It sounds like someone
is using an electrical circular saw in the next
room.

Feed methods are either tractor or
friction-feed. It isn't necessary to remove
the sprocket holders for friction feed as
there is ample room. The cassete holds a
length of continuous ribbon and four ink
cartridges — vellow, magenta, cyan and
black. Extra colours are available by
mixing (overstriking) different primary
colours under software control.

Setting up
Thisissimplicity itself. Although I thought
I would have trouble removing/replacing
the ink cassette all that was needed was to
turn the central spindle on the cassette,
press the release lever and lift gently —
three seconds at most. Inserting the
continuous paper was just as easy because
the tractor holders slide smoothly across
the friction bar — fine adjustment is no
prablem.

Paper thickness is catered for with eight
head adjustment positions.

The only real grumble I have about the
process of getting up and running is trying
to access the dip switches inside the
printer. Six screws have to be undone and
the cover of the printer gently lifted off.
The dip switches allow you to change the
tour European character sets. The Centro-

Seikosha’s
rainbow print

nics interface is at the back of the printer.

Documentation

Yuk! It's clear that documentation was last
on the list of priorities. The inexperienced
user is in for a shock.

Everything starts off simply enough.
“This is a plug, this is a printer’ and so on;
but the description of the control codes is
enough to boggle the brain. Although all
the necessary information is there it's
written for the person who is going to
install the printer as part of a system.

All the control codes. dip switch settings
and so on are included but necessary
information such as recommended paper
and maintenance advice is wholly lacking.

[ can see GP 700A users jamming their
dealers’ switchboards.

To give programmers an idea of how
things are done there is a sample program
at the back of the manual. Again, this is
fine for the programmer, but for the
everyday owner confusion is a certain
companion.

Features

Its biggest feature is the ability to print in
seven colours. It will allow printing of any
colour within the line or pixel. This means
that a screen dump of, sayv. the BBC’s
made 1 in colour is theoretically possible.
With all the control codes necessary to
undertake the exercise many users may
find the copyboard an attractive option.

For ordinary characters. however, it is
possible to change the colour quite easily.

LPRINT CHRS (20)+CHRE(2)+ ‘hel-
lo” will print ‘hello’ and subsequent
characters in red. The colours can be
changed by writing a different control code
to the printer.

Awordofwarning—ifyou'reinterested
in this printer it’s essential that vou make
sure your applications programs are com-
patible. With some word processors. for
instance, the control codes used to format
the text may be interpreted by the printer
differently. This is not the fault of the
GP-7T004A; it's an inherent problem with
printer buying.

Most of the operations of the printer can
be controlled by software — writing codes
to the printer. Line feed and carriage
return can be sent individually if desired
and there are three ways of setting line
spacing.

[t may be set to ¥ or Yis of an inch or if
vou really want to be flexible, vou can set
the line feed to n/120 inches where ‘n’ is a
numberless than99. Character spacing can
be set to 10 or 13.3 characters per inch.
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The reason the GP-T00A is so noisy becomes
apparent when you understand the way it gets
those coloured dots onto paper. A conventional dot
matrix printer knocks dots through a ribbon by
striking selected elements from a row of pins.

The GP-T00A gets its matrix effect by doing
something very different. t runs a row of four
vibrating wedge-shaped hammers down a ridged
platten — represented in the diagram by the black
object (the arrow indicates the direction of its
spin).

Although ®'s represented here in ‘cross-
section’, from its front it looks like an elongated
gear wheel. It is positioned horizontally behind the
paper and its ridges, which run length-wise down
its circumference, are spaced a character-length
.apart.

As the platten spins the wedge-shaped hammer
opposing it is vibrated against the ridges as they
pass, punching columns of dots from the ribbon to
the paper to build up the characters.

The clever thing about this technique is that it
enables extra hammers to be lined up to share the

The GP-700A runs a length of continuous ribbon
at a 45 degree angle across the printhead
mechanism. The ribbon is four-coloured and is
topped up by replaceable ink cartridges. There is
one hammer positioned over each colour band on
the ribbon. As the primthead runs down the platten
and across the paper it can overstrike colours or
mix them in the one character matrix, starting with
yellow, then magenta, cyan and black.

When this is mixed with the option of
double width printing, you effectively have
four different sized typefaces.

Page length can also be specified by
either number of lines per page or by inches
per page. You must be careful if you are to
take the first option and then use large
characters — you could end up in a mess.

Tabulation is not supported, but it is
possible to specify the print position within
a line by sending a three digit decimal
number. When it is used in dot graphic
maode, it is possible to specify the print
position down to a single pixel.
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One handy feature is the facility to
repeat characters. By doing this it is
possible to do long underlinings without
having to enter a long string. It is possible
to print individual dots in any of seven
colours anywhere on the pages.

Normal text can be interspersed with
graphics of your own design. The printer
does not have any graphic character sets
and it is left to you to send graphics data to
the printer. To do this you can make whole
characters one colour, or you can specify
colours by RGB raster scan or hammer-
head scan. This level of control means that
the GP-700A must be one of the most
flexible dot matrix graphic printers avail-
able.

If all this sounds a bit daunting,
professional help is apparently on the way.
way.

DRG, the T00A distributor, is busily .
drumming up third party software and
hardware support. An Apple card for
screen dumping to the printer is on the
drawingboard, expectedtocost £65to £75.

For BBC owners there is a possibility
that Cloud Techniques Colour Palette box
will also be supported with the necessary
software to download its graphics. The
company is also considering selling the
necessary control program by itself.

The standard copy board from DRG i1s
expected to cost £60 to £70.

Up and running

Turning on the printer and holding down
the line-feed sets off the self-test mode. All
the characters are printed in glorious
colour and at this stage the most dis-
appointing aspect becomes clear. The
black print on the test model was slightly
blurred while all the other colours were
fine.

I checked the paper, ribbon and ink
cartridge but all was well. Setting the head
adjustment did no good either so [ can only
put it down to the type of ribbon used.

I hope this problem is solved because
although this printer's main feature is
obviously colour, users are bound to want
standard text output for the money.

The speed remained at a constant 50cps.
Even when. unusual combinations of
colours are being executed the head

Colour close-up. The GP-700A's unusual print mechanism is a change from the usual wire-plan hammer.
See box (left) for details of how this printer gets dots onto paper.

v

requires only one pass to overstrike (see
box opposite).

The friction feed was very good: even
when using continuous paper it never
wavered. Using single sheets meant that
1.5 inches of space was reserved at the top
and bottom of the sheets and this is quite
acceptable.

Two handy maintenance features: the
paper debris picked up by the ridged
platten was easily cleaned off. It's neces-
sary to do this quite often. Also. when
printing with different colours. parts of the
ribbon tended to get smeared with another
colour. One way to get round this is to put
the printer into self-test mode without
paper. This revolves the ribbon and gets
the ink to the right places again.

Verdict
The Seikosha GP-TO0DA is a significant step
forward in colour graphic printing and will
be useful to people who need or want
colour. It has many features that you
wouldn’t expect for the price.

Used with the planned graphics systems
it should make a rewarding output device
for the hobbyist, and provide a valuable
tool for the designer.

To access its wonders, however, re-
quires either additional hard or software,
or patience and aptitude.

Item Seikosha GP-700A colour printer Interface
Centronics parallel. RS232 (optional extra)
Speed 50cps Manufacturer Seikosha Price £425
plus VAT Supplier C DRG (0934) 419914

A high printer capability in one direction will
probably cause either a low capability in another
or a higher price. Economy is a negative way of
expressing price,

If a printer has lots of everything it will close
the price/performance gap.

PCN JULY 21-JULY 27, 1983
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Exactly wha

been looking -

A microcomputer is only as useful as the software package run on it. And -
until now - finding the package tailored to your needs (or your customers’) hasn't
been too easy.
~ Now, Microcomputer Software Directory is here. It’s the complete guide
for buyers and sellers, helping you both identify and - just as importantly -
locate the most suitable software packages.
We've included details of over 3,000 painstakingly edited
business packages, as well as some of the more exciting games.
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Finding the right package

A glance at our twelve main category headings confirms
just how comprehensive Microcomputer Software Directory is.
3,100 software products are listed, under these titles: Systems
Software* Utilities* Accounting® Management Systems® Other
Business & Commercial Systems* Professional Services” Industry
& Manufacturing® Retail & Distribution® Scientific* Educational®
Government* Games/Home/Hobby* Miscellaneous®

Each entry gives the package name, function, supplier, cost
and also tells you which machines it will run on.

Matching with your machine

If you already have a machine, you'll want to know about
compatibility. So we've included an index by machine make and
model. And, just to make life easier still, we also cross refer
machine type with operating system.

Sord

QOpearating system: Sord Operating l
System

Machine model: Sord M23 - all models, |
. Sord M243 - all models, Sord M343 - all

* Package: ABC Stock Control Accounting
. Business Controller (ABC) (page 24)
Supplier: ABC Software Lid.

= Machine model: Sord M23 MKIl, MKV,
MKVI; Sord M243 - all models, Sord
© M343 - all models
Memory: 64
Package: ABC Nominal Ledger
* Accounting Business Controller (ABC)
(page 23
© Supplier: ABC Software Ltd,




Almarc Business
Systems Ltd.

Address: Marlborough House,
1A Cranmer Street, Nottingham, NG3 4GL
Tel No: (0602) 622501

Telex No:

Customer enquirles to: Angela Hooker
Date company established: 1979
Turnover: N/A

Chief executives:

Mike Milburn, Managing Director

Principal systems: Series §/16,
Vector Graphic, Sharp

" Principal applications: Accounting

Wames of software products:

ABS Sales/Sales/Invaicing, ABS Purch/
Nom/Purchase/Nominal, ABS Stock/
Stock Recording, ABS Payroll/Payroll
Agents:

There’s little point in identifying the perfect package unless you know
W where to go forit. Our separate alpha listing of suppliers provides all the

information you need; addresses, phone numbers, who to speak to, and an
outline of which other packages are available from them. This section could save
you a few fruitless journeys.

Pinpointing

special needs Lo o
- Garage
_ Some packqges may I?E Management System (page
tailored to the unique require- 23)
ments of your business or Sunplier: AG Software Ltd. (page 400)

- Hardware: Commodore 80328050 8023

profession. The quick reference e el L

Occupation Index at the back of the
book can cut your search time to
minutes. And if you already know of a
package by name, just go straight to it.
They're all indexed by title and acronym in
the A-Z index. i 1=

In short, if you want to find exactly what you're looking for, Microcomputer Software Directory is exactly
what you've been looking for.,

MICROCOMPUTER SOFTWARE DIRECTORY
The Complete Guide for Buyers and Sellers.

I would like to receive a copy of the Microcomputer Software Directory ~ Order by using this form. Pay on receipt of invoice O
and take advantage of the special introductory price of £19.95, or quote your card number Access 0 Visa[l
American Express Diners ClubO
Signature — ——Name = My card number is_
My address _ Pleaseindicate preferred method of payment.

Alternatively order by telephone 01-323 3211
Please send this order form to Computing Publications Lid, Evelyn House,
My telephone no 62, Oxford Street, London W1A 2HG.
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If ordinary cassettes are too slow, and disks too expensive, Barry Miles finds an alternative.

any micro users find data storage a

major financial hurdle. Although

computerscontinue to getcheaper,
floppy disk drives steadfastly remaininthe
over £200 price bracket. Even the new
generation of circa 3in floppy drives, is
likely to hover for some time at least, inthe
£200 region, so you shouldn’t expect too
much from the shrinkage.

One alternative to a floppy disk drive isa
purpose-built digital tape system. This can
combine the mechanical simplicity of a
tape drive with a data transfer rate
approaching that of a disk drive.

But it still lacks speedy access to
randomly positioned blocks of data on the
media. Where a disk drive can shoot its
head out to the right track and simply wait
for the required sector to spin past. a tape
system must be wound back and forth to
the required place before data can be
picked up.

Currah Computor (sic!) Systems of
Hartlepool has come up with the Currah
220m — one solution for people whose
micros use the 6502 processor. The
Commodore 3000, 4000 and 8000 seriesare
covered, as is the Vic 20, and no doubt the
64 version will emerge in due course. The
Arfon memory expansion unit for the Vic
20 is also supported. Other computers
eligible for the system include the OH10,
UK101 and Aim 65.

If you're considering a sophisticated
tape systemas an alternative to disk drives.
vou'll want to know what you're losing in
speed of access for the money you're
savingon the more expensive disk systems.

A number of tape drives exist. but
typically they tend not to offer random
access facilities. particularly where older
computers are concerned. For many such
users, occasional random access facilities
for data, and fast winding to locate
programs, is all that is really required.

Getting started

The Vic version [ tested was simple to
connect. You just have to plug the board
supplied into the memery expansion slot.
The manual warns you to make sure that
the Currah logo is uppermost, to ensure
that the board is the right way up.

Connections for other machines are
slightly more complicated. and buyers who
are not used to plugging chips in and out
will no doubt prefer to let their dealer do
this. You must make sure that the space
where the device will be located in memory
is not already occupied. since it is memory-
mapped. [t therefore doesn’t stop you
using the existing ports and facilities. For
Commodore and OHI0 machines the
device may be relocated to avoid possible
conflicts.

No fewer than eight peeks and pokes are
listed in the manual for each configuration
— these test that you're hooked up
correctly. Once you're satisfied you give a
single command, which appears on the
screen, and you are ready to go. You now
have 21 extra Basic commands to enable

you to control the 220m.

The manual gives a useful table which
shows the trade offs between file size and
tape capacity.

You have 35m of tape at your disposal,
giving an absolute maximum of 50K data
storage in 40 files of 1280 bytes per file, and

Faster
storage

on small

a minimum of 30K data storage in 120 files
of 256 bytes per file. All of these figures
apply to one side of a digital mini-cassette,
which is of approximately the same
dimensions as the cassettes used in pocket
note-takers.

In use
It is important to understand the way in

which the system operates: accesstofilesis
random., but within a file. it is sequential.
Thus you write variables to a file sequen-
tially, and retrieve them in the same way.
You can of course, retrieve variables and
discard them until you arrive at the one that
youwant. This has its good and bad points.

Treating variables as fields within a file
(record) they can be of varying length,
which is convenient where strings are
concerned, but if you want to find the 36th
variable, ie field, you must read all the
previous 35 before you get at it. This is all
related to file size. If vou have a file
{(record) which is 1280 bytes long, it could
contain as many as 182 numerical variables
(or fields). To get at the 182nd in each of
the 40 files on a tape could take an
unacceptable length of time.

The upshot of all this is that careful
planning of file size is necessary if you are
to get the maximum flexibility, speed of
access and capacity. To this end, data files
come in five sizes, rising in increments of
256 bytes. The manual gives helpful details
of the amount of space taken up by numeric
and string variables, which aids the
planning process. A very small random
access filing system could be designed,
with a maximum of 120 records of 256
bytes, and with the filename used as the
key.

For some applications this would be
quite adequate, especially if rapid data
retrieval were not high on the list of
priorities, and if most of the data in a
particular file would be wanted on each
occasion when access took place.

With disk drives becoming a little
cheaper, and 3in drives coming into the
market, competition for this part of the
market is becoming tougher, and a price
cut from the present level of £139 may soon
become essential if Currah’s offering is to
be successful.

The operating system has been carefully
designed to enableerrors tobe trapped and
handled successfully, including crass
errors, such as leaving the cassette door
open, and sending commands intended to
create tape activity. An error flag can be
pecked. and the result used to cause the
program to jump to an error-handling
subroutine.

One attractive touch is that if an error
occurs in direct mode, a single letter is
printed to the screen, "N’ indicating No
cassette is present, 'E' End of tape
encountered. and ‘C’ the cassette is write
protected, the file has notbeen foundinthe
directory, the End of File Marker has been
encountered or overflowed, or there is a
Read or Write Verification error.

In program mode the screen printing
would be embarrassing, so you are able to
peek a location, and by carrying out a
logical AND, determine whether a par-
ticular type of error has occurred. This will
enable robust code to be produced,
resulting in user-friendly programs. The
error flag is set only if the condition
discovered is incorrect for the particular

operation being carried out.
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BBC OWNERS

Why not consider the HOBBIT FLOPPY TAPE SYSTEM
for your computer?

The HOBBIT gives you all the facilities you would
expect from a floppy disc at a fraction of the price.

Buy from the NewBrain Specialists

MewBrain Models A and AD
Expanded NewBrain systems call for prices
£E50

Allthe leads, cables etc.
Software Technical Manual
Epson FX80, RXB0, Shinwa CPB0, Juki 6100 etc.
From £267 + VAT.

Recorder Sanyo DR 101 Data Recorder £39 + £5.85 VAT.

NewBrain Software Selection
BRAINZAP ASSEMBLER (W) An interactive assembler/editor
opening up the world of Z80 machine language
MONITOR (W) The memory manager. Examine, alter, fill, move,
dump, save, load, run, print, convert, etc. E8.00
DISASSEMBLER (W) Unravel the secrets of the NewBrain's ROM £9.95

Printers

Brief Specifications

*r Read/Write speed of 750 BYTES per second

¥ Capacity: 101K BYTES per CASSETTE

¥ Average access time 22 seconds

v Up to 138 FILES per CASSETTE

% Completely automatic — no buttons to press

¢ Fully built, boxed and tested. Just plug in and go

DATABASE (G) Includes sort and search on any field, and
many other useful features

CHESS (Gr] The one you've been waiting for!

LIFE SEARCH (W) (Adventure) Fills the NewBrain and can

£19.95
£14.95

take two lifetimes to solve! £9.95
> System can SUDDCII"I TWO DRIVES BRAINTEXT (W)} An easy-to-use and very practical W/P, £12.00
3 STAR TREK (W) Rid the Galaxy of the Klingon menace —

T LTI i
the eatures you've been waiting for! £34.

PBlCE £135.00 plus VAT EPROMVERSION £41.40

Also available for NASCOM computers LOAN 8 MORTGAGE (W) Vita! information for savers i
n FroNvers 3

PRICE £120.00 plus VAT 9 HOLE ?VOL'F l[ﬁ".li’h’! ﬂar&?nm holes. Fairways and 3-D e
putting. (Variablewin :

Access and Barclaycard accepted XBOMBBATTLE (8) Fastaction game s

Key to Software suppliers:

B = Brainwave, G = Gemini, Gr = Grundy, W = Watkiss Computers
Please write/phone for full lists of NewBrain hardware & softwars etc.
AUTHORS - DO YOU HAVE A PROGRAM WE MIGHT SELL?

MAIL ORDER - Free delivery for orders over £5.

To obtain your NewBrain etc., ring us on Stevenage (0438) 812439

For more details contact:

\hon Computer Products

KILN LAKE, LAUGHARNE, CARMARTHEN,
DYFED SA33 4QE.
Tel: Laugharne (099 421) 515

(Access accepted) or send cheque/PO/Access number to:

ANGELA ENTERPRISES

4 Ninnings Lane, Rablay Heath,

Welwyn, Herts ALE9TD B
Tel: Stevenage (0438) 812439

4HMERYOUR HOME COMPUTER SPECIALISTS
7 B

Dragon 32 £169.00

ATARI 400 + 800 EPSON HX20 Spectrum  from £99.00
_— Oric | (48K) 139.00

'E ﬁﬂ Ace £89-95

e Oyey £39.95

=) VIC20 Pack  £139.00

1 CBM64 £275.00

HX-20 £462.00

400 + Basic + Recorder Qx-10 £1995.00 SordM5 £149.00
+ Joystick + 5 blank
cass. + demo cass.

£199.00 SHARP TV GAMES
400 as above but with MZ80A £499.00 Atari + Intellivision
48K £284.00 MZ80B £799.00 Soon — Coleco + Vectrex
800 as above with 48K PC1500 £155.00 _

£339.00 PC1251 £79.95 All prices inc VAT.

24 GLOUCESTER ROAD BRIGHTON 693424
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There are circumstances where this will
not be sufficient. In a quest forincreasingly
user-friendly programs, we will possibly
want to know the actual hardware status.
For example, has the cassette door been
opened? Is there a cassette in position. is it
write protected? Has the end of tape been
encountered? Again, Currah is to be
congratulated on having thought of this,
and having provided a hardware status flag
— which can be read in the same way as the
error flag — to provide this sort of
information.

The manual contains some examples
of using these flags to produce amusing and
instructional messages. The very profes-
sional approach of the design team is
indicated by the existence of commands to
deal with read or write errorsefficiently. In
the first place. every read or write
operation is automatically verified, and an
additional verify command is available for
vital data (or those of a nervous disposi-
tion). If an error is discovered. this can be
detected, the tape rewound to the start of
the block. (or file) and the instructions
given to read the next file.

Processing of the data is speeded up by
the use of substantial buffersto get the data
in chunks — these can then be handled in
Basic or machine code.

It is possible to discover, in program
mode or direct mode. whether you have a
program tape or a data tape installed in the
machine. You can also find out the total

able to hold, and the number of free spaces
which exist. Thisfigure isdecreased asdata
is written to a hitherto empty file. and
increased when the KF (Kill File) com-
mand is issued.

All this adds up to a rather intelligent
tape unit. All commands are a single
prefix, ‘@’ or *!" followed by two letters
only. These are mnemonics as far as
possible. The *@FO’ command formats
the tape.

You can give the tape a name of up to 63
characters. This is a great help towards the
ready indentification of tapes. and many
disk users, including myself, wish that their
disk operating systems offered similar
luxury. It is by far the best practice 1o keep
program tapes and data tapes separate,
and the format command demands that
you specify whether your tape is for
programs or data. Ifitis for data. you must
specify file length as well. in pages of 256
bytes. The manual warns that data corrup-
tion is the inevitable consequence of trying
to mix data files and program files on the
same tape.

The ‘@NF command searches for the
first free space on the tape and positions
the tape ready to write to it. The command
permits you to name the file, withup to 13
characters.

Typing ‘@OF opens an existing file and
reads its contents into a buffer, while
‘@CF" closes the file. It is important to
realise that it is this command which
actually writes the data onto your tape —
until this command is given, itexistsonlyin
the buffer memory in the tape unit. Failing

number of data files which a tape will be’

PCN PRO-TEST

CTOS — THE EXTENDED “BASIC” COMMANDS

@ FO
w DL
w DS
w PD
iw BS
@ BL
@ AP
@ NF
@ QF
w KF
@ CF
@ CD
@ RE
PR
f FI

w RW
@ ER
@ RB
@ RN
w WHN
w VE

“NAME™ Only

“NAME"
“NAME™
“NAME”
“NAME"
“NAME™
“NAME™

or J‘\‘i
or AS
or AS
or AS
or AS
or AS

A or AS etc.
A or AS ele.

Please note that for OHIO, UK101 and AIM65 the @ is replace by !

Format Tape
Directory Load
Directory Save

Print Directory
BASIC Save

BASIC Load
Append BASIC Program
New File

Open File

Kill File

Close File

Close File & Directory
Read Variable

Print Variable
Initialise File Pointer
Rewind

Erase Tape
Backspace

Read Next Block
Write Next Block
Verily

to close the file correctly will result in the
directory management system’s malfunc-
tioning. However the "@KF" “Kill File’
command will set matters straight again.

It is important to use the "@CD’
command after creating or updating files.
This closes the last file used, and rewrites
the directory onto tape. together with
details of the locations. You can avoid
having to do this by using “@DS’ to save
and verify the directory after closing the
last file. ‘@DL’ is the Directory Load
command which you should invoke im-
mediately after inserting a new cassette. It
prints out a list of all unscratched files. as
well as the cassette name.

The Basic program save command is
‘@BS’. which is verified automatically.
The directory is also saved and verified
automatically. You load a Basic program
with*@BL", which also carriesout an error
check. A program can be tacked onto the
end of the existing one with (@ AP’ butitis
the user’s responsibility to ensure that the
line numbers of the program onto which
the incoming program is to be appended
are alllower thanany of theincoming lines.
That is. it is ner a ‘Merge’ operation.
Variables are printed sequentially with
‘@PR’. Note that the sequential file isable
to be a maximum of only 1280 bytes long.
You will need to use several files consecu-
tively if you need more space.

The opposite of ‘@PR’is "@RE". which
allows reading of variables. Since the
variables are stored in the cassette bufferin
sequence, they can be given a different
variable name from the one used when
writing them to the file.

The file pointer is reset with “@FI',
which enables data to be read from the
beginning of that file. You erase the tape
with ‘@ER’. while "@RW’ rewinds a tape
and ‘@WN writes the next block of data to
tape.

You can POKE values into the start
and end file pointers, and then dump the
contents of any memory area onto tape. A

similar command allows for these blocks to
be loaded into the machine from tape. This
permits loading and saving of machine
code programs, and also allows screens of
data to be loaded and saved.

Rewinding a tape completely from end
to end takes over one and a half minutes.
and this approximates to a worst case
search time. In many cases the search time
will be much less than this, and if nearby
files are sought. three to four seconds for
retrieval is common.

Verdict

The machine works well. and performs as
specified. Potential customers will look
carefully at the trade-off between this and
other methods of storage. as the Currah
represents a substantial improvement on
simple tape decks. but is much below the
speed and capacity of floppy disks.

Some floppy disk units are becoming so
cheap now that you would need to be very
short of funds. and/or place a low value on
vour time, to go for this unit— especially if
you expected to do a lot of random access
file operations.

However, the easily remembered
mnemonics, uses of files for individual
records, which can be retrieved by name,
and the variable length data fields will be of
considerable attraction to new program-
mers. as will the ease of programming,

Whether you consider it a satisfactory
alternative for a disk drive will depend on
the depth of your pocket. and the price of
the disk drive you would otherwise
consider. Its limited capacity and slow
speed make itsuitable only for small simple
random access applications, and 1 cannot
help feeling that most users would grow out
of it rather quickly, and trade-up.

Hem Currah 220m mini digital cassette
recorder Machine Pet 3000/4000/8000, Vic 20,
Ohio/UK101, Aim65 Manufacturer Currah
Computor Components, (0429) 72996 Price
£200 inc VAT
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Backplane Backplane
up to 4+ uplo
3 cards 4 cards

A Any single
extension card

cards

ZX Spectrum
expansion...

«.Start with one card...

?’P- i

SCPEPS
0?&: o>

extend up to seven cards!

The price/computer power ratio of the Spectrum is tremendous
but up to now its lacked one major thing compared with ather
Z80, 48K computers costing many times more — expandability.

U-Microcomputers have been the UK leaders in Apple
Expansion cards but with the Spectrum we've had te provide the
means to expansion (3 and 4 slot backplanes) as well as the
initial range:

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

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

USP-BPEA4 — provides a further four slots after you have the
USP-BBP3.

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

USP-232D - dual channel serial RS232 interface using the
sophisticated and very powerful ZBODART chip. Includes
LPRINT and LLIST patches and a terminal emulator program.
Baud rate 75-9600, full handshaking available. Manual 50 pages.
USP-I/O - general purpose parallel interface using the versatile
Z80PI0 chip. Use to connect to parallel printers, music
synthesisers, plotters, D-to-A, and A-to-D, converters, re lays,
LED's.... It provides two 8 bit input or output ports with

4 handshake lines. Manual 30 pages.

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

ZX .
USP Spectrum Expansion
‘make it easy on yourself’

Future plans

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

U-Microcomputers Lid., Winstanley Industrial Estate,
Long Lane, Warrington, Cheshire, WAZ2 8PR.

USP-ADAP

USP-232D

'START NOW
I ORDCR HERE !

I Oby; ltem code

UsP-10

Price gach £ | Total £

USP-BB4 USP-PROT
Quality features —

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

--—_——.—_—1

To: U-Micrecomputers Lid.,
Winstanley Industrial Estate, Long lane, 1
Warrington, Cheshire, WA2 BPR 1

| enclose cheque/Postal Order made payable 1o I
| U-Microcomputers Lid., for

| B R ot S S v e i

Please send leaflot [7]

| LUSF-ADAP 6.90
: Adaptor |
I | UsP-BEPZ 35.65 |
3 slot butfered backplane | Mame
- | e — —
I USP-BPE4 25.30 |
4 slot backplane extension | Address
I USP-PROT 13.80 |
Prototyping board |
| USP-232D 34,50 |
Dual serial interface |
| USP-1/0 29.90 |
I General purpose parallel interface i
USP-CENT 345 5= e
i Centronics Kit for USP-I0 [ ! l L
i it | 2l &
Please tick if plus p.& p £1.50 | sl G o]
VAT invoice _— e =
l required ] TOTAL a
o
[
=
o=

I
|
|
- ————— v — ——

12 months warranty. Mail Order only
Western Europe add £2,00

y & 4
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If you want a customised computer, the place to start is with a bare board. Stuart Cooke reports.

ver the last few months the number of
Omicmpmccssors on the market has

more than doubled. Most of these
have been aimed at the home user, and
offer facilities such as sound and colour.
Butthe Rader 150single computeris aimed
at a completely different market — the
original equipment manufacturer (OEM).
That is. itisaimed at the manufacturer who
wishes to use aready made processor board
in its own equipment.

On board the Rader 150is a 4Mhz Z80A
and 64K of memory. By using bank
switching (moving blocks of 32K out of the
memory map) the system ensures that
none of this 64K is used for the video or
RAM based character set (unlike many
other popular systems).

Users of the CPU board will have to
supply their own video monitor, keyboard.
disk drives and power supply, as only the
basic board is available.

The Rader 150 is designed with expan-
sion in mind, and a number of option
boards are either available or will shortly
become available. Examples of these
boards are 192K RAM boards, dual serial
input/output ports. parallel input/output
ports and a real-time clock board with
battery backup.

Documentation

The documentation supplied consists of
two photocopied manuals. But don’t let
the fact that they are not printed manuals
put you off — the actual content is
excellent. One manual is for the CPU
board. and the other is for the on-board
monitor ROM.

The fact that the Rader 150 is aimed at
the development/manufacture indusiry
and notat the consumer is obvious from the
documentation.

The hardware manualtakes each section
of the board. from the clock generator and
reset circuit to the on-board CRT control-
ler. and discusses the operation of each
section at chip level.

It is not for someone without a good
knowledge of computing and electronics.

Part two of the manual describes the pin
outs of the on-board connectors. All the
connectors are there, from the DC power
connector to the expansion bus. Also in
this section is a description of the user
selectable links used to select 5 or 8 in
drives, for example.

Finally. at the end of this manual is a
complete parts list for the PCB giving both
the part and its location on the board.

Manual two describes the on-board
monitor ROM_ Again the fact that itis a
photocopy shouldn’t put vou off.

Contents range from a description of the
software front panel offered by the system
ROM to descriptions of the ROM routines
that could be used within your own

software.

Perhaps the only real moan about the
documentation is that you are constantly
referred to the technical data sheets
produced by the manufacturers of each
part being mentioned (for example the
Western Digital floppy disk controller). Tt
is necessary to have these data sheets, and
50 users of the system will have to get hold

On Board a Rader

of copies.

Hardware
From an engineer’s or technician’s point of
view, the design of the board is a work of
art. It looks as though it would be a
pleasure to work on.
Its physical dimensions are the same asa
standard 8in disk drive. that is 8l2in by

ANDand OR gates

16 MHz Master Clock
Crystal

Two 8K ROM sockets— A4K
Monitor ROM isinstalled

64K bytes main RAM memory

to8 —5S0ways

Addressdecoding chips— simple stuff like

Main Bus expansion connectors— priorities 1

Video support chips .'

Expansion connector — Bell, clock.

Z-80 Programmable In

Direct Memory Access Controller — used by high-speed pe

Z-80A CPU and support chips
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13%in. The PCB is marked with the
number of each component, as mentioned
in the back of the hardware manual. A nice
touch is the way that every hardware
section has its own area on board — the
floppy disk controller, for example, is on
the bottom right. This is surrounded by a
line of print, and the name of the section is
also included within this border.

As previously mentioned the Rader 150
is based around the very popular Z80A
running at a speed of 4Mhz. As well as the
64K of RAM on board there is provision
for up to 16K of ROM.

Two sockets are provided for ROMs,

“ and normally the first of these will contain
the 4K monitor (a 2532 ROM chip)whichis

_II[.!.liirT!‘]'i!

fitted as standard. However the type of
ROM used in both of these sockets is
link-selectable. and up to 16K can be
installed.

Video memory and character memory
are both held in their own 4K of RAM . 2K
for video and 2K for the character
generator, which is not a part of the 64K
user RAM. The fact that the Z8DA can
only address up to 64K is compensated for
by bank switching pages (32K) of RAM in
and out of memory map. therefore a
virtually limitless amount of RAM or
ROM can be accessed. and a 192K RAM
boardand an EPROM board are available.
if the software running is designed to switch
in and out the banks of 32K as required.

Floppy disk control is based around a
Western Digital chip. the WD1797 FDC.
This chip provides most of the control
signals to drive a Shugart-compatible disk
drive, so no problems interfacing disks
should occur. Provision for either 5%in or
8in drives and double or single sided.
double orsingle density are provided for by
the chip and are link selectable. For people
requiring the power of a hard disk a
separate option board will be required,
and one is available from Rade.

Provision for an ASCII encoded
keyboard is included. This keyboard can
be either parallel or serial, although a
741.5164 will need to be added in location
1C37.

/Output (P10) chip

& .
3.

Floppy Disk Controller chip—handles

Character-generator RAM 2K x 8;storesshapesof 255 characters

RADE 150

Parallel Keyboard Port—8 bit with link-programmable

Serial Keyboard Port

A Parallel to Serial Shifter would go hereif needed

Main Power connector— +12v, +5v, 05/ v

Disk-speed trimmers

Standoffpillarstosupport the ends of the expansion boards
Cathode Ray Tube Controller —actually handlesthe screen

Screen-RAM: stores 80 < 24 character codes

polarity

and —12v
8" Disk-Drive connector 50-ways

514" Disk-Drive connector
36-ways

mostdrives

PCN JULY 21-JULY 27, 1983

43

45p




WORK STATION’

DE-LUXE VDU/OPERATORS CHAIR
FULLY ADJUSTABLE SEAT, FULLY
ADJUSTABLE SPRUNG BACK AND
UPHOLSTERED IN RICH BEIGE
TWEED. 'COFFEE’ FRAME, TWIN
WHEEL CASTORS OPTIONAL.
SUPPLIED K.D., ASSEMBLED IN
SECONDS.

Video 1: Seat height 410/580mm on glides.
Video 2: Seat height 450/600mm on castors.

“£29.95

~~ £39.95

VERY

PROFESSIONAL WORK STATION WITH ‘COFFEE’ FRAME, TEAK MELAMINE I
WORKTOP AND COURTESY PANEL AND CASTORS. FITS ALL LEADING MICROS. |  scHEME
Model A: 610mm deep, 1010mm wide, 695mm hlghA? Supplied K.D. AVAILABLE!
Model B: As above + 305mm x 1010mm upstand Assembled in minutes.
TN S PRGN GEREY R (R SRS e L) ——— [ o e e e
To: ‘WORK STATION' FREEPOST, PROSPECT | enclose cheque/postal order payable to:
MILL, HINDLE STREET, DARWEN, LANCS. ¥ ; I
i WORK STATION' for £
Please send me: Or: please charge my Access account no. I
[]Model A @ £39.95 + £4.95 p&p CaREL L e
[]Model B (@ £49.95 + £4.95 p&p = : '
I []Video1 @ £29.95 + £3.95pé&p ADOREES I
[]Video2 @@ £32.95 + £3.95 p&p POSTCODE. I
Please allow 14 days for delivery SIGNATURE:
___—_____—___—_———————_—J

My &4S i
Could BYTE' J\_/ ll_q —W
THROUGA ANYTUING - wtﬂ Qni(,msmﬁ\
UNTIL TMESE g J
(AME AN I CXO0
L gl Cll

Ol
<
=
=
T
=
L8]

VIC 20 ! l
B
C
Y
Name. | | ') SOIEHE'JMINI’
ARE
Add
i i = 1. DATA BASE
Please send me[ | 32K RAM Pack/s (@ £49.99 2. S?'T Uﬁ;f:ﬁgﬁg#
Software Numbelr 132K RAM Pack @ £59.99 ’ \ o 4. INVOICE/STATEMENT
lenclose cheque/POfor e | ( £19.95 5. HOMEACCOUNTS
SEND TO: PLUS 80 LTD. i : (inc) 6. COMMERCIAL A/C
(No stamp needed) FREEPOST * 28158 bytes o
HARROW " Allow 7 days BUY SOFTWARE AND RAM PACK

01-423 6393 MIDDLESEX HA2 0BR TOGETHER FOR £59.99 (inc)
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The video output is standard composite,
and gives an 80 column by 25 line display.
The character set is RAM based. which
means that the character set can be
changed by the user allowing provision for
character sets such as Arabic or German.
In fact the monitor ROM allows the
standard 8 = 8 character matrix 1o be
changed to 8 % 10, so that a word-
processing character set with true descen-
ders can be defined.

Rade has designed its own  bus
architecture. and so only Rade’s boards
will be totallv compatible with the system.
There are eight 30-way connectors in the
middle of the board. and these are the bus
where the expansion boards will fit. All of
the standard Z80 bus lines are available . so
a little work modifying any boards from
other manufacturers should ensure that
most add-ons should work.

Each of the eight connectors has a
different daisv chain interrupt priority (the
priority being marked by cach connector).
allowing the Z8('s interrupts to be fully
supporicd.

Rade’s unique bus design allows boards
tobe stucked ontopofone another. soeven
though vouonly have eight connectors vou
are not limited to having only eight
expansion boards. Most other svstems.
which have a limited number of bus
connectors, don’t allow this.

A lotof thought has gone into the design
of this board. and the hardware should be
sufficient for most purposes given the
correct option boards.

Expansion

Having been designed as an expandable
svstem Rader has a good selection of
interface boards available. The standard
boarddoes nothave provision fora printer,
s0 Rade has developed both dual paralle!
and serial option boards— anvone wishing
to use a printer will have to invest in either
of these boards.

Rade’s expansion boards cin be addres-
sed where required in the memory map.
and so no conflict between devices should
be encountered.

Other boards are a real-time clock with
battery backup. an analog to digital
converter and digital to analog converter
boards. These will make the Rader 150 an
ideal board for use within test or control
equipment.

Also in the pipeline are a sprite graphic
board and a sound generator board which
will make the svstem a good choice for use
within video games. There are more
boards either planned or available. and
Rade should be contacted for more details.

Documentation for these boards is again
in the form of photocopies. the format
being the same as that for the main board.
describing the board from chip level.

In use
On power up the processor resets all of the
peripheral chips on the board. This causes
the monitor ROM chipto be executed from
location 1. This chip sets up all of the
peripheral devices (P1O. 510 ete.) and
moves the character set from ROM intaits
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2K of RAM. Following this the system
monitor is moved to the top of memory.

The second ROM socket is now checked
to see if a ROM is installed in it. If there is
not, the monitor will perform an auto boot
command, loading the operating system
from disk. The way in which the second
ROM socket is checked will allow for
provision of your own routines on board.
forexample you mightinstalla Basic ROM
in this socket.

The moniter ROM has a number of
built-in monitor commands. To enter this
front panel the escape key needs to be
depressed six times. Having done this an
asterisk will appear as a prompt. This
monitor may be accessed at any time. even
while a program is running.

Commands available while in the moni-
torare BOOT. DUMP.EDITand GOTO.
BOOT is simply entered as the letter b
followed by return. This will then read the
bootstrap program from the disk in drive
A, DUMP is used to display sections of
memaory in hex.

The DUMP command has one para-
meter — the hexadecimal address from
which the dump is to start. The format for
thiscommandissimply D xxxx, where xxxx
15 the hexadecimal address.

A block of data 256 bytes long will then
be displaved. together with the ASCII
character for each position. EDIT also has
one parameter — the address which you
wish to edit from the format is E xxxx.
EDIT displays a dump memory from the
position vou specified.

Youcannowuse theediting keys(CTRL
k. j. h. 1) to move around the block of
memory and type in new hex values where
required.

The GOTO command simply passes
control to the specified address the
format is g Xxxx.

Verdict

The Rader 150 single board computeris an
excellent machine. [ts generous expansion
facilities make it an ideal system for use
within industry either as a complete
Zi0-based system with drives, keyboard
and monitor or as the basis of a piece of
control equipment.

The design of the board makesitideal as
a processor board in an educational
environment for introducing computer
electronic hardware.

Because the connectors are non-stan-
dard a few problems may be experiencedin
interfacing the board to existing equip-
ment. but a soldering iron and a few new
connectors on vour kevboard should soon
cure that.

It would have been nice to have seen an
on-board printer socket. either parallel or
sertal, as the bare board would then be
adequate for most people. As it stands an
aption board has to be purchased adding
up to £37 to the price.

[f you are looking for a Z80 CPU board
to base either a microsystem around or to
include within another piece of equipment.
the Rader 150 may be the board that vou
have been looking for.

PRICE LIST NETT VAT TOTAL
£ s £

Single Board Computer R150 350.00 52.50 402.50
R 50 Single Board Computer R50 185.00 27.75 212.75
Parrallel Option Board P10 35.00 5.25 40.25
Serial Option Board 510 50.00 7.50 57.50
Real Time Clock RTC 45.00 6.75 51,75
Prototyping Board PROT 16.75 2.50 19.25
192K Memory Expansion Board RAM 250.00 37.50 287.50
64K Memory Expansion Board RAM 140.00 21.00 161.00
Cassette Interface CAS 65.00 9.75 74.75
Syncronous Serial Board SYNC 50.00 7.50 57.50

Price £402.50 (inc VAT)

Processor Z-80A running at 4 MMz

RAM 64k plus 2K charactor generator RAM and 2K

screen RAM

ROM Upto 16K

Text screen 80 x 24

Graphics screen None supplied, Sprite board TBA

Keyboard User-supplied
* Storage User-supplied 54 or 8" Disks

Interfaces DMA. 8 Bus-connectors. keyboad port. senial

part video SYNC input

05/Language CP/M or user supplied

Distributor RADE Systems, 01-451 4414

Software Monitor and bootstrap
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What’s your game? Find out in PCN’s weekly freeze-frame of the action.

TI/99/4A

Carrot
Chomping

Name Rabbit Trail System Texas
Instruments TI/99/4 A Price £29.95
Publisher Funware, Texas, UK
distributor is Centresoft, ((021) 520
7591 Format Cartridge Outlets
Various TI dealers é

Cute as rabbit pie, that’s this
Froggeresque-only-with-
rabbits-and-weasels game for
the somewhat software-starved
Texas Instruments micro.
Cute, but the review copy PCN
sweated over had a will of its
owWn.

- -
Objectives
You are a little bunny rabbit,
hopping along a pleasant green
trail munching carrots.

There are weasels, hawks
and various other naties all out
to get you and squelch you flat.
Nice! You're supposed to stuff
vourself with the maximum
possible number of carrots
possible per square inch of vour
hide.

In play
As with most TI games, the
graphics are pretty. Your little
fuzzy friend is the softest shade
of pink, with a fluffy white
cottontail, and he hops along
really quite convincingly.

The rabbitholes are no more
than black sguares, but the
general effect is not bad.

The action, too, is fine as far

as it goes. You get an apparent-
ly random stream of weasels
charging down the racetrack as
you hop up it, and your only
chance if you meet one head-on
is to either jump over it, or to
turn cottontail and get out of
there fast.

They tend to hunt in pairs,
and since you can’t jump over
two unless they're running
more or less neck and neck,
your only strategy is to lurk
between a pair of rabbitholes,
and hope that one of them will
go down the first hole so that
you can jump over the second.

Rabbitholes are also your
best bet if the occasional ran-
dom hawk turns up to bother
vou.

Sofar,sogood. Yougetthree
lives, shown as fluffy tails at the
side of the screen, so however
cack-handed vou are, it
shouldn’tbe long before you get
to the top of the first racetrack.
But then Iwaited . . and waited
. . and jumped over weasels . .
and waited. Nowt happened.
Just once, apparently by sheer
chance, my bug-eyed heroland-
ed up on a different screen
positively dripping with car-
rots.

Verdict

Fairly fast and tricky
too be worth playingif vougeia
copy that will go beyond the
first screen. I'd say this could be
quite a slick game.

Shirley Fawcett
RATING
Lasting appeal - R 4
Playability £y oy 5
Use of machine 0 0 O
Value for money oy £y

Sacrificed
at Dawn

MName Aztec Challenge System
Avtari 400/800/1200. or Vie 20 13K,
or TI-99/4A , all with joystick Price
£12.95 Publisher Cosmi, California,
distributed in UK by Centresoft,
{021) 520 7591 Format Cassetie Out-
lets Various dealers

Now. for the three-computer
household. comes the ultimate

1

don’t actu Ve play it on
all three machines, Atari, Vic
and II. for which there are
versions packed onto the cas-
sette. Just one will do, so 1
test-drove the Atari version.

Objectives

You are dumped in the capital
of the Aztec Empire.

This is the year 1500 AD, and
you are about to get sacrificed.
Unless, that is, you can com-
plete a seven-stage obstacle
course by jumping over and
under pillars, stalagmites, walls
and fire pits, armed only with
your joystick and four lives.
Either one or two can play.

In play
Youdon’tstand a chance. Nota
snowflake’s hope in the Tower-
ing Inferno of winning this
obstacle race. But don’t let that
worry you, because whatever
you were hoping, you don’t
actually get sacrificed in glo-
rious Technicolor at all. Aw,
shame! All that happens, each
time you lose a life, is a
promising rumble of thunder or

velo play 1«

volcanoes and the option to
start again.

All you can do to save
vourself is to jump, and keep
right on jumping. Leap for your
life over pillars of different
heights without mangling your
forehead against pillars hang-
ing down from the ceiling. Skip
lightly over flaming pits while
dodging sets of stalactites and

stalagmites. Bounce merrily
through clouds of flaming
batons.

To jump, use the fire button
onyour joystick, and by moving
the joystick forward or back-
ward vou can control the height

1e jump. Higher jumpsearn

oints but take longer

to complete, so you may come |
back down to impale yourself
on a lurking pillar.

This is one game where it’s
worth preserving in hopes of
getting an easier run next time.

Each time you complete a
level, you get a bonus and move
on to the next. And each time
vou don’t complete one, but get
spread around a boulder or
fried in a firepit, you can start
again at that level if vou want.

Verdict
[tisn't easy, it’s slow at first but
more than fast enough later on,
and it does keep you on your
toes because the obstacles can’t
be predicted. It does have
smooth though not particularly
sophisticated graphics. Anditis
a bit different from most other
games. All in all, Aztec Chal-
lenge is a good product — of its

t}rpe, s‘liﬂﬂ}' Fawcett
RATING

Lasting appeal 5 0
Playability L~ )

Use of machine R Oy
Value for money 5 £ 5
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ALL MICRO COMPUTERS - SOFTWARE &
PERIPHERALS - INCLUDING ORIC -
SINCLAIR - NEWBRAIN - LYNX
COMMODORE & MANY
MORE !!

Please Contact :

MICRO-X LIMITED

5 COVERDALE ROAD,
BRONDESBURY, LONDON NW2 408
TELEPHONE 01-459 1089

Make the
most of your
BBC Microcomputer
with three publications
written by the experts LET
YOUR BBC MICRO TEACH YOU TO
PROGRAM, by Tim Hartnell, £6.45, with 40
complete programs including Othello. THE BBC
MICRO REVEALED, by Jeremy Ruston. If you've
mastered your computer and you want to progress,
this is the book for you, £7.95. INSTANT BEC
MICRO MACHINE CODE by Jeremy Ruston. This
compiler allows you to enter programs in BASIC
and then have them changed automatically into
machine code, gaining a speed increase of up to 10
times, £34.95 including cassette.

r 8 5 N B BN B B B |
I

nterface Publications, VW 44-46 Earls Court Road, LONDON W8 SE].
Please send me the books indicated above. | enclose £ .

MName .......... e R e e
Ir\ddrcss. e e e s l

............................... *(reg. TM)

B 1 5 B 32 5 B B 4

Get Knotted!

With the latest creation from
New Generation

An action game that needs nerve and
quick reactions! Hurtling through a void,
your task is to travel as long as possible,
scoring points along the way. Be careful
though as you will have to avoid your own
trail and those of up to four chasers. As
trails are left you will have to thread your
way through, but don't forget the mare trails
the less space for manoeuvring. You will be
terminated when you finally get caught in
‘the Knot'.

For 48K Spectrum and compatible with
Kempston, AGF and Mikrogen joysticks.

‘It is the most astounding thing you'll
see for a long time’ — Popular Computing

New Generation Software FREEPOST Bath BA2 4TD

PCN JULY 21-JULY 27, 1983
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Steve McClure and Max Phillips delve into the depths of newly released BBC games
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Virgin Games, eager to expand
its role in the computer games
field, has just come out with
three new games for BBC users.

All of the games are of a
basically simple type. You
won't be getting state-of-the-
art stuff for your hard-earned
shekels, but at least you will get
some solid enjoyment.

In  Bugbomb,
your task is
dead simple.
All you've got
to do is to stay
out of the way of the nasty bugs
that inhabit what's left of the
carth’s power grid in the far
future.

You are Henry, a lone hero
poised to save the world's
power supply from the death-
dealing bugs,

You are also in extreme
danger, since as soon as the
game begins you have to move
fast to avoid the killer insects.

You've verylittle time to lose
inblowingaway as many bugs as
possible. That’s because the
bugs can wipe you outassoon as
the game appears on screen. At
a time when most players are
just accustoming themselves to
the screen display. So much for
sportsmanlike behaviour, at
least as far as the bugs are
concerned.

Essentially the game is a
simple version of Pacman, as
you try to outwit your bug foes
in a maze whose parameters
don’t seem quite big enough for
both you and the bugs.

SPACE ADVENTURE

In Space
Adventure,

your objectives
are much more
complex thanin
the relatively simple Bugbomb.

Here you must kill or avoid the:

androids guarding vital power
packs and spaceship keys, with-
out which your mission is a
failure.

If you don’t obtain enough
power packs, your ability to
shoot androids is severely li-
mited, since you need lots of
power to fuel your phasers and

blasters. You must ensure
you've enough residual power
in your own life support system
Without it you're dead.

It requires much more than
good hand-eye co-ordination,
although this helps. You've got
to be careful when to use your
blasters and phasers and must
also keep track of how many
more android gunshots your
suit can absorb. An android
direct hit can zap you only if
vou're at the lowest point in
vour life support system, so it's
best not to squander away your
nine or so lives.

There’s also an element of
long term strategy in Space
Adventure, since you must
decide which of the android
spaceship’s three levels you
next want to go to.

This game is imaginative and
fun.

Missile  Base
from  Acorn-
soft. No free
lives for gues-
sing that this is
Missile Command in splendid
detail and colour.

It is supplied to the usual
impeccable standards. The

boxes are durable, good look-.

ing and virtually impregnable.

Missile Base is a faultless
reproduction of the arcade ori-
ginal but I miss the trackball. If
possible, use it with even the
BBC joysticks. Keyboard con-
trol just isn’t worth the trouble.

Beyond that, it'sthe same old
game with all manner of things
whose names [ can’t remember
dropping relentlessly on your
six cities. A graphical display of
the number of remaining mis-
siles on each base would be
preferable — numbers are so
hard to read when you're de-
fending the World.

PAINTER

| L A&F soft-

| ware's Painter
: i
WTT

=
B s 3 welcome
mm burst of origin-
=

sette may not be the most

ality. The cas-
spectacular looking package
you ever bought and neither is

Beating the Beeb

the game 100% new. But it

stands out from the pack and it.

is both enjoyable and playable.

In Painter. you drive round a
wire frame, painting in the
boxes by traversing all four
sides. You are pursued Pac-
man-style by a growing number
of chasers and your only major
defenceis‘gaps’. Youcanbreak
the lines for a few seconds in up
to three places at once. Gaps
stop your ‘Painter’ as well as the
chasers — so beware.

Paint an entire frame before
using up your three lives or the
bonus timer and you get a
bigger, better screen to start
work on. Great fun— and a bit
of a challenge.

Now the gripes. There's an
instruction screen only for the
duration of the LOAD. It goes
away once the game's up.
Pressing combinations of direc-
tion keys can accidentally insert
a gap. There are times when a
box looks complete but isn't.
And having three different
arrangements of direction keys
doesn’tmake upforthelack ofa
joystick option.

But they're just sour gripes.
Painter is definitely non-drip
software.

Golem  soft-
ware has pro-
duced a seedy
looking casset-
te labelled
‘Games of logic and cunning!
Could this be precious cult
fodder for the thinkers? Unfor-
tunately, GOLC demands only
a little bit more thought from
the users than the designers
apparently put into writing it.

You get five games — Auc-
tion, Flip, Reverse, Telepathy
and Hexa 15. In Auction, vou
bid against a friend or the
computer to buy precious ob-
jects. You know the price it will
go for in advance, but you're
limited to bids between £1 and
£10 greater than the last bid,
Got it? It's a heavily disguised
and slightly modified version of
Nim.

Flip is based on a toy called
‘Think-a-dot’. In the toy, you
drop marbles down one of three
holes and they fall through a

matrix of eight flip-flops.

The all-electronic version is
turned into a game by adding
the challenge that you can flip
all the flip-flops from all being
one state to the other in six
marbles. [ can still do it but the
big red mechanical version was
cheaper, more fun and much
more impressive.

Idon't knowwhat Reverse s,
It gave a consistent ‘Bad Mode’
error. [ suspect because of the
disk interface fitted to the
review BBC.

Next is Telepathy — a com-
puter based joke. You're asked
to stare at a flashing dot and
then enter a number.
INT(RND(1)etc. Later you get
a silly message saying ‘Con-
gratulations’ or ‘Concentrate
more’ and so on.

Last and possibly least is
Hexal3. Coulditbe hexapawn?
No, it's a lucky-dip bag style
sliding square puzzle.

ZANY KONG

"'r’—‘_u..""". 1 Zany  Kong,
rl [ -
from Solar
Soft, comesina
black and white
cassette cover.
[t hardly leaps out from the
shelf but it might fall on you,

Inside, programmer Christ-
opher Hyde reveals his true
personality.

Not that anyone would want
to make an ass of themselves by
playing Donkey Kong these
days. This version has all the
relevant balls. hammers and so
on but, apart from the almost
unanswerable puzzle of how
you pick up the first hammer,
the game is a little tired.

Virgin Games, 61-63 Portobello
Road, London W1 3DD 01-221
7535 — Bugbomb, £7.95; Space
Adventure, £7.95. Acornsoft, 4a
Market Hill, Cambridge CB2 3NJ
0223 316039 — Missile Base,
£9.95. H&H software, 53
Holloway, Runcorn, Cheshire
(9285 65566 — Billiards, £8.50.
Solor Soft, 5 Westmorland Drive,
Camberly, Surrey GU15 1IEW
0276 66587 — Zany Kong, £6.50.
A&F Software, 830 Hyde Road,
Manchester M18 71D 061 223 6206
— Painter, £8. Golem Software, 77
Qualitas, Bracknall, Berks RQ12
400G 0344 50720 — Games of logic
and cunning, £8 plus 50p p&p.
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SPECT RUM ACTION

Beatthe
buzzards

Joust System Spectrum 16K

£5.95 Publisher Softek, 01-
674 6572 Format Cassette Language
Hachm‘wmmﬂordcr

Things dve so bad in Joust's
world of the Shadow Lords that
it's up to you, astride an Ostron
(or ostrich) to defend the uni-
verse from the evil flying buz-
zards which are the bane of
everything good and decent.

Objective

Once mounted on your Ostron
your task is to destroy as many
of the evil buzzards as possible
by flying into them at an altitude
higher than theirs. If youshould
be unfortunate enough to meet
one of these avian menaces
head on or below, you become
s0 much buzzard bait.

Each buzzard has a different
value according to colour. The
dreaded Shadow Lords them-
selves add 150 points to your
total.

Y oustart out with five lives, a
fair number considering the
difficulty of the task before you.
These are mean buzzards.

In play

I soon became aware of basic
tactical manoeuvres essential to
the success of any serious
buzzard-beaters. These include
using the various vertic
riers that divide up the 1 of
play as barriers against the
attacks of the buzzards.

bar-

It's also worth noting [hdt
these dastardly fellows have
way of suddenly doing 1rick‘_'.'
little dips and darts that leave
the inexperienced Ostron flyer
quite unprepared for the inevit-
able attack.

Each time you kill off a wave
of buzzards you move on to a
harder category of play in which
ultimately the screen seems to
be full of nothing but the evil
green Shadow Lords them-
selves. These fellows are much
harder to kill than their compa-
ratively dull-witted cousins.
And just to make matters worse
your poor Ostron moves more
slowlyin each succeeding stage.

This is in fact one of the best

things about Joust — no matter

what level of skill you reach it
will always get harder.
Sound effects for the game

bells and whistles, just a con-
vincing sort of squelch sound
each time a buzzard finds his
target and rather pleasing zap
sound when vou bring down
one of the enemy.

Scores are tabulated clearly
in the bottom left hand corner
of the screen and a high score
table featuring the top ten
scoring players of any given
Joustsessionisshown atthe end
of each game.

Verdict

Joustisa good, straightforward
and challenging game that be-

comes more interesting the
more you play.

Steve McLure
RATING
Lasting appeal £y R 6
Playability T
Use of machine £ 5 5
Overall value o dor ]

"_\ \

SPECTRUM
Down in
the mouth

Name Molar Maul System Spectrum
16K Price £5. 50 Publisher Imagine
Software. 051-236 0407 Format.
Cassette Dutlets W H Smith.
Menziesetc.

Open wide please. Our teeth
are under constant attack from
the indestructible, invincible
oral bacteria Dentium Kamika-
zium — or DK to you and me.
And it's a battle that can’t be
won. Don’t feel too down in the
mouth though, because con-
stant brushing with toothpaste
can considerably lessen the
decaving effect. and prolong
vour tooth-life.

Objectives

Armed with three brushes and
Imagico toothpaste, you scrub
clean as many of the two rows of
teeth as vou can. In this way the
damage of the DKs to each
tooth is undone. The eventual
irreparable and unsightly cavity
15 staved off for a while. It's a
pretty unequal contest, espe-
cially as every fourth cavity is
penalised with the loss of a
brush. What's more, the dread-
ful DK blobs positively thrive
on various sweets that melt in
the mouth from time to time.

In play
The game opens with not exact-
lya pearly gape as the teethstart

large hole and the decay level
shoots up.
It is lowered on scrubbing a

tooth white. Your brush
appears above the tongue. the
toothpaste tube below. You
load up with a green squirt from
the tube which appears only
when you've run out again. To
get vour automatic delivery vou
must position the brush correct-
ly. I found it difficult at first —
and occasionally thereafier

as the required position is
critical. Next, simply apply the
brush to the tooth that most
urgently needs treatment and
scrub the decay away.

Once or twice the
annoyingly refused to make
tooth contact. And a squirt
doesn’t go far atall. But voucan
soon judge how many teeth can
be rescued before needing new
paste and it is all too easy o
develop a ring of confidence
about it.

With the upping of the bac-
teria level, the game gets faster
and more crowded with blobs.
Luckily the brush moves
speedily to where you want it.
The bacteria level is shown on
the right. with the highest level
yet achieved displayed perma-
nantly across the bottom of the
screen after the first game,

This holey war ends with a
dirge. and no tombstones!

Verdict

Molar Maulis. imitially. absorb-
ing. But it’s too easy to make
progress up through the bacter-
ia levels, while the action be-
comes repetitive. And that's
the tooth of the matter.

brush

‘ off uniformly yellow, repre- Harriet Arnold
| | sentedtopleftasadecaylevelof
| 1600. The purple DK blobs RATING
have already begun their work Lasting appeal e a ]
. on random teeth. This turns Playability 0 0 £ £7
- J them first a shade of pale blue, Use of machine it
- = then navy and lastly leaves a  Value for money b L o
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w{  BRAINPLAY

SPECTRUM
Trouble
in store

Name Print Shop System Spectrum,
48K Price £6 Publisher Cases
Computer Simulations, 14
Langton Way, London SE3 7TL
(01) 858 0763 Format Cassette
Other versions 16K ZX81, 16K
Spectrum Outlets Various Sinclair
dealers, Mail Order.

Aspiring entrepreneurs —are
advised to play Print Shop
before setting up their own
business — they may find the
world of free enterprise is
fraught with more perils than
they realised.

Should you prove that vou
have what it takes to be a
successful print shop owner,
fame and fortune await vou.
Howevershould yvou fail to turn
arespectable profitafter fifteen
weeks of business. it’s the bank
that will be wantingto pay youa
call.

Objectives

As owner and sole proprietor of
your print shop it's up to you to
decide on basic questions every
business person faces — how
many staff to hire, how much

set for customers, and so on.
While the instructions of this
text game could be a mite
daunting for those of us who
don’t fancy themselves future
accountants, the basic econo-
mic commonsense of the pro-
gram comes through loud and
clear as soon as your decisions
begin to have effects on your

stock to purchase. what rates to -

bank balance.

In play
Some video test games are
strictly a bore, with about as
much imagination as a laundry
list. Happily, Print Shop is an
exception. :

The game is neatly and intel-
ligently divided upinto monthly
financial statements, customer
orders, inventory lists, and cost
breakdowns.

It sounds dry and dull but it
isn’t. I and other players soon
found ourselves totally preoc-
cupied in trying to determine
the best course for our fledglng
business.

One thing that’s fortunately
missing from Print Shop is the
element of chance. If you try to
gouge a customer on an order,
the bright red legend "*ORDER
LOST' appears on screen, as
sort of a moral lesson against
greed.

But at the same time there’s
nothing quite like the thrill of
realising a £100 profit on an
order of wedding invitations
that cost you £350 to produce.

Verdict

Print Shop is without doubt one
of the best games of its kind.
Well-paced and featuring mod-
est yet effective sound, it
makes up for what it lacks in
spectacular graphics in clarity
of thought and cleverness.
This is a computer game for
people who like to think. You

don’t have to be a diehard
capitalisttoenjoyit.

Steve McClure
RATING
Lasting appeal 5 5
Playability ot
Use of machine 5 i
Overall value £

=1 GAMEPLAY [T
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_Mondas ' Vortis

A

BBC MODEL B
Time and
motion

Mame Time-Lords System BBC
model B MOS (.1 Price £7 95
Publisher Red Shift (01) 800 1333
Language Basic Other versions MOS
1.2 due next month Outlets Mail

Order from Conflict, 12C Manor

Rd, Stoke Newington, London
N16.

An original strategy game on
the BBC micro? It would be
easier tobuy asecond processor
from Acorn. But at £7.95,
Time-Lords from the checkily
named Red Shift claims to be
just that.

Objectives
Time-Lords is played on five
planets throughout their his-
tory of 15 time zones. There are
five races, mostly from Doctor
Who not Alan Garner, each
starting life on either Skaro,
Mondas, WVortis, Neston or
Stoke Newington.

You can have up to five
players, all being Time-Lords
hired to meddle with history
and wars for the benefit of their
race. The objective of the game
is not clear but you could guess
that you're supposed to help
your race win.

First impressions
Time-Lords 1s a neatly labelled
cassette with a bondage illustra-
tion for a cover. The instruc-
tions are printed upside down
and written 1n an English-like
language.

You get the impression that
the game is hard but little
else . . . a simple and effective
way to ruin Time-Lords.

In play
This could have been a great
game. You and your rivals are
playing on a board that behaves
like aspreadsheet. Meddle with
a war and history changes.

Declining civilisations, civil
war, time traps. time beacons
and a host of other complexities
offer a great potential.

But the program kills the
game stone dead. The first
problem is that the other play-
ers aren't supposed to see what
you're doing. It prompts for
people to be sent in and out of
the room as necessary. It’s so
bad, it even works when there’s
only one player playing,

The program is lazy. It's not
error protected, it’s not consis-
tent and it’s very slow. The
board, in one of the graphics
maodes, is tediously redrawn at
each step before reverting back
to the teletext screen.

The hieroglyphics that make
up the playing pieces aren't
clear on a TV or in the instruc
tions. No one who bravely |
joined in was quite sure what
they were doing

Verdict

Time-Lordsis a bored game. In
theorv. I suspect it could be
tremendous fun . it’s a
fabulous idea. But Red Shift
should nip back to Time Zone 1
and have a meddle with the
program and documentation.

If you don't mind working
quite hard to play a game, you
might enjoy Time-Lords.
Otherwise, the five player, five
dimensional board game falls
flat on its face,

Max Phillips
Rating
Lasting appeal R0 £
Playability =
Use of the machine [ ]
Overall value el
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The Superb

BBC MICRO

is now readily available

An infinitely expandable
maching, ideal for the
home or business and is
already widely used for
educational purposes in
schools -s0 the chances
are your children may
already be wall familiar
WI'Ih its operation, which
must make it the ideal
choice for the home too!

ETTIe 390

Plus! (model B 0.S. 1-2 1982 Basic)

- We are also stockists of: COMMODORE ® SHARP @
ORIC @ JUPITER ACE ® DRAGON @ SINCLAIR @
ATARI @ TEXAS etc. and carry a wide range of
ACCESSORIES, PRINTERS, BOOKS and SOFTWARE.

e HOWTO "“ “5 * We are members of the
==

SPECTRUM group of micro
dealers - see SPECTRUM's
ads in this issue for further
details.

B Access, Barclaycard & Spectrum Chargecard
welcome B Instant Credit - please ask for written
details @ Send SAE. for other computer bargains

6 London Bridge Walk, London SE1
Tel: 01-403 1988

The Best
for Your Business

SINCLAIR DRAGON SPECTRUM
ZXBlI6K
PURCHASE LEDGER. - -

SALES LEDGER: - -

COMBINED DATABASE"| £ 9-95

PRICE LIST

£9-95
£9-95
£9-95

£12:95
£12:95
£12:95

MICROLYMPICS |- £12-95 £9-95
MICROLYMPICS 2. - £9:95 1£12:95 | £9:95

ALL TAPES CDME WITH FREE BACK UP TAPE IN
PRESENTATION BO,

*SPECIAL OFFER*  BUY ANY | TAPE AT £9-95

AND RECEIVE MICROLYMPICS I OR 2 AT ONLY

£2-95 (10 ACTION PACKED GAMES ON EACH |)

FOR THESE OFFERS AND MORE DETAILS CUTOHT AND SEND TO
ANIE, KAVWHICH L
30 KINGSCROFT CT, I6 K [32K |48

£9-95

BELLINGE, Purchase | | 1T 1 Name
NORTHAMPTON | Sales
Database Address

Which Microly mPIt?ﬁfQS’ G |
ou require_at onl ames
it i s S TR B

TOTALSUM INCLUDED: £ =
Flease make cheques and FO's payable to ANIK MICROSYSTEMS

DEALERS SEND FOR OQUR TRADE PACK
pINIA PART OF INTERLEVEL CONTROL LTD

PCN JULY 21-JULY 27, 1983

MICRO GAMES ACTION

SPECTHUM GAMES BY MAIL!

USE THIS COUPON TODAY -
NO STAMP NEEDED!

By the time you've travelled to your nearest stockist the
games you buy can cost twice as much. Ordering direct from
CRASH MICROGAMES ACTION means never having to
leave your video action thrills, and immediately plugs you into
our comprehensive range of high quality programs, and
makes you savings because there are no delivery or postage
charges. You will also recefve our regular, illustrated catalog
to keep you informed about all the latest games.

SPECIAL INTRODUCTORY OFFER!

{onby with thes coupon)
£1 off purchase price for 2 cassettes
£2 off purchase price for 3 cassettes

|subtract from the subtotal on the order form)

No stamps needed! Just use the FREEPOST address below. (PCN)

Name

Address e

Flease send me your catalog listing 50 other exciting games for the SPECTRUM. |
encloze 50p (stamps or P.OJ which | understand will be refunded with my first

purchase (catalogs are sent automatically to customers ordering with the coupon
below).

l Please tck the tiles you wish to purchase Price I
THE HOBEIT Medbourme House ABE £14.95
PENETRATOR Melbowrme House 48K £6.95
TERROR-DAKTIL 4D Melbourne House 48K NEW £6.95
TIMEGATE Quicksitva 48K £6.95
TRADER Quicksilva 48K NEW £8.95
ARCADIA Imagine 16/4BK £5.50
AH DIDDUMS Imagine 16/48K £5.50
30 TANX DKtronics 16/4BK £4.85
GOLD MINE CDEKtronics 16/48K NEW £4.895
ORBITER Silversoh 16/48K £5.95
GROUND ATTACK Sibversoft 16/4BK £5.95

SUBTOTAL
LESS SPECIAL DISCOUNT £
*TOTAL EMCLOSED £

*Please make checks & postal orders
payable 1o CRASH MICRO.

All prices shown include VAT & postage. Allow 28 deys, although orders will be
despatchad by refum whenever possible.

CRASH MICRO, FREEPOST (Mo stamps), LUDLOW,
SHROPSHIRE SY8 1BR




READOL

PCN reviews the latest contenders for space on your bookshelf.

Guide

| ey §0 thie
IBM

BASYT Proguamming and Visieh!

alan j. parker

‘The Executive's Gude to the IBM
Personal Computer: Basic
Programming and ViciCalc’ by
Alan J Parker, published by
Prentice/Hall International at
£33.95 [ring binder, 248 pages;

This is the Rolls-Royee of
IBM PC guides, and it comes
complete with its own garage.
The book itself is a plastic-
backed ring-binder and when
vou're not fondling it you can
slide it into an accompanying
cardboard case (in matching
grey}) so that the plastic doesn't
get grubby.

Which brings us to subject

matter. This is not easily
approachable; there is an
obstacle course of introductory
chapters to overcome first.

‘Before starting, please read
this’ is a promising title for a
preface but it begs some ques-
tions, particularly since the
next chapter is entitled “Intro-
duction’. Before starting what?
Before starting to yawn and
fidget and finger the executive
toy absently, if the introduction
is anything to go by, for here
Eniac, the Industrial Revolu-
tion. and moon landings make
wholly  unnecessary cameo
appearances.

With the homage to Amer-
ican achievement outofthe way
we finally get to the nitty-gritty.
Reader participation becomes
necessary, for the book comes
with two diskettes which hold
executive exercises.

The content becomes com-
prehensive, but will an execu-
tive really need to understand
flowcharts or master data en-
try? The layoutis excellent, and
Professor Parker strikes the
perfect balance, being lucid
without being patronising. He
also  introduces some sy

humour — the introduction to
Visicale includes the comment:
“The remainder of this page was
intentionally left blank.”

For £33.95 vou would expect
something a cut above the rest.
Whether this bookis farenough
in front of the field for it to be
value for money will be some-
thing you’ll have to decide for
vourself — but it is worth a look
forits presentationalone. DG

‘The Dragon Programmer® by SM
Gee, published by Granada at
£5.95 (paperback, 160 pages)

Granada continues its efforts to
monopolise  the  computer
bookshelves at a steady pace
and among the latest batch of
titles is this offering for the
Dragon user of some little
experience.

Like all books of its kind it

begins with explanations of

what a computer is and what it
does before moving on to the
Basic language and the Dragon
dialect.

There are ample explana-
tions and examples which make
the concepis easy tounderstand
and should encourage even the

rawest beginner to start coding.
Game players and those in-
terested in  more serious
graphics applications are well
catered for with three full
chapters devoted to the Dra-
gon’s graphics abilities. The
text in this section is a joy to
read and there are screen shots
s0 you know what is possible.
There is also a neat program
that draws Lissajous figures.
Sound and games come

under scrutiny with a simple
space war program thrown in
for good measure Tl

Column Double

FX80 £2133
£1625x

«Prices + VAT
& Delivery

&
$

OSBORNE Double Density
EPSON FX80 £4933

OSBORNE 80
Density EPSON
&

S

Q)" PACKAGE FOR ALL
S\' ORDERS RECEIVED
BY JULY 31st

AUTHORISED OSBORNE MAIN DEALERS
Fraser Associates Ltd.

FREE DATABASE

B 7

0 £2133
£1625+

+Prices + VAT
& Delivery

S
%

BY

1 Br Hiln

OSBORNE Double Density
EPSON FX80 £4933

OSBORNE 80

([:lnlumn Double
Fg(nésllv EPSON é,

QY NOw

/8' FREE DATABASE
PACKAGE FOR ALL
Q" ORDERS RECEIVED

—— Fraser Associates Ltd.

ham Hucks MX18 1EZ
cking! 80 818087
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PCNProgramCards

The first entry this week was submitted by
Paul Wilson, of Bollington, near Maccles-
field. Cheshire. Running on an Oric,
Tumbleris an easy-to-learn game with four
levels of difficulty.

The game itself requires you to pilot an
out-of-control spacecraft with the cursor
control keys so that vou perform a safe
landing.

Aspromised last week. you can finish off
Jane Kennedy's Dragon 32 adventure,
Wreck. These final two ProgramCards
give you the remaining data statements to

for the manual to decode the message.

Anthony Mead, of Bridgwater, Somer-
set, has the answer. His programis a useful
routine to replace those unhelpful num-
bers with meaningful words.

Finally this week, one of our younger
readers, 12-year-old Carl Blackett, of
Blyth, Northumbria, hassentus a game for
the Vic 20.

Speed Race is a relatively short program
allowing you to control a car on a rolling
road. A difficulty factor of 1 to 15 sets the

fulfil the many variations within the
program.

Perhaps when you have entered and
played Wreck, you might feel impelled to
write your own adventure. If so send it to
ProgramCards — vou know it makes
sense.

Attention Atari owners! How many
times have you typed in your (or someone
else’s) program, saved it and then tried to
run it and received a rather unfriendly
error message?

When this happens you can only reach

Could you do this job?

PCN’s present Programs Editor is off to
pastures new. Now we want someone 0
replace him. If you have experience of a
variety of machines, are familiar with more
than one language and could follow,

sinterpret and describe other people’s

programs we'd like to hear from you.

Send relevant details (CV essential) to:
Cyndy Miles, Editor, Personal Compuier
News, VNU, Evelyn House, 62-Oxford
Street, London W1A ZHG.

width of the road (simple but effective).

Assuming you don’t crash it lasts for five
minutes but making the course longer is a
simple adjustment.

A RUN for our money
We pay for published programs on asliding
scale which takes into account length,
complexity, originality and the program-
mingskill demonstratedinthe program. So
why not give us a RUN for our money?

As well as the cash, you receive the
satisfaction of seeing your byline on the
ProgramCard — which will. of course, be
snipped out and filed away in the libraries
of thousands of micro enthusiasts through-
out the country.

Send your contribution. on disk or
cassette, together with a plain paper listing
and brief summary notes to:

The Programs Editor, Personal Compu-
ter News, VNU, 62 Oxford Street, London
WI1A ZHG.

Alldisks and cassettes will be returned as
soon as possible after evaluation or
publication, at our expense.

PCNProgramCards
;rslzlogrqlsller Card10f3

A hand-eye co-ordination game. NB: where 'L’ is printed, enter "# .

SBi
58 KMeS:;
lad GOSUE
118 GOSUE 320g
128 GOSUE Zaaa
4838 CLS: TEXT : PAFERZ © [HE
418 PRINT :PRIMT:PRINT:PRI
428 PRINT™ Yoar M
430 GET A%:IF A%K="% E
IF AS<>"N" THEN 438
200 CLS PRINTCHRSC 17
S1a END

9 REM ..... INITIALISATION
FOR =& TO KM

FOR I=6 TO 7

READ . POKE BASE+K3S+1..0
THEXT
NEXT
FOR I=8

TO 15

LOaF
VEXM D YEmINTORNDS 1 %29 )

% SHIP=INTCRMD: 1 97 2432 CHAR SHIF. 1.1
%= : J=INTCRNDC L K2 3481 1120 1 K1=8 7 =8

Oric-1
Oric Basic

Application: Game
Author: Paul Wilson

40-50 ASCllcodesforshiporientation
characters, and screensize

1000-1040  Overwrite characters 32 io 41
inclusive of alternative character
set

1050-1070 Movementvector

2000-2010  Setrandompositionand
orientation forthe ship




Nearly 400 Programmes in stock
including Imagine, Bug-byte, Llamasoft, etc.
Ring for our Price List

CLWYD PRRSONAL
COMPUITERS

Unit 19, Daniel Owen Precinct, Mold, CH7 1AP.

Telephone: Mold 56842
)I\ - 400 inc BASIC £149.95p
800 £299.

™~

ATARI s 48K LYNX £225

VIC STARTER PACK £139.99p

ORIC 1 48K £169.95p
Phone Orders Welcome on 0352-56842

NEXT DAY DELIVERY AVAILABLE Please ring for details:

I enclose cheque/P.O. for £
or please debit my Access Card No.

NAME
ADDRESS




PCNProgranﬂa'ds
Tumbler Card2of 3

2938 REPEAT
BS=KEYS ' IF B®<>"" THEN Za7e
= 1 THEM z2z22@

J=3 THEN 2118 2054 lishipistumbling, andno
ASCC RS moinglandanterad, keepit
2 OR J>11 THEM J=I:B$="":GOTO 2248
IF J33 THEM 2168 Sl 2080 utofrangecommand
t iFRm@:IF I+J=17 THEM Frx=1-J=0:GOTO 2228 2090 Testformovement not rotation
(IF J=2 THEN SHIP=SHIF-1:GOTO 2136 characters 10and11)
: SHIF+1 i
‘IF SHIP<SBASE THEN SHIP=SBASE+?:GOTO 2230 S tiadiciosnancalontie
S 21102120  Spintheship
GOTO 2 :
NEz=hx+C J=10) .N-l: =11 1F We=d THEN He8:X1=6:Ving 2130-2140  Effectivelymodulus 7 operation
HEN N7==51GOTO 215@ oncharacternumber
£ SL?;H-S:: E)J=l 2160 S N%fs.'n?sr!:‘“.ed
(8 THEM I1%=(I11%48) AN 1:. 2170- . within limits
WM MAMYE 1135 71 =7 LHHRMY 1 1% 2180 Movementvectorindex
SIF ¥1=6 AND Yi=0 THLN 2296 2210 X1and Y1 arethe position
S C JJTIJ—Y A IHTE RESCONK 21~|'1J |ncraments
sl 2230 New posit
2240-2260 nght LeﬂandTapbcrdar
L OR #%yFR THEN 2 chec
chlE ], THEN GOSUE 4900 FULL ‘RETURN 2262 Isﬂnotnaarfandmgpad
PV 108 CUR e Rapg: ELL A RETURH 2264 _?ha;:kforhappyland!ng ,crash
: ;1»np
='_IN}'1L BE="D" 2270 Bottom border reached, so
crash
- 2280 Eraseold, thenwrite newship
IMKS :FEINT ‘FRINT
] TUMELER" : PRINT : FRINT 2290 Eﬂectofgrawty
PEINT" Straishten out wour Ltumbling”
8 PEINT™ sfacezhipP and land onm the pad"
8 FEINT" at the bottom of the scr PRIMT : PRINT
3 PRINT™ Use the Left and B t C X :
3 PRINT" to rotate the shiP, and the UP and”
T" Down kess ta 2 forvard”
'oar backward I
st di1 ﬂ:ln:l.nt.- (1l to 43 ",
—FH[ 12:1IF DE{"1" QR DF>"4" THEN 2i&6
PCN
8320T3/3
9 PRINTO®-D=YALID& ) GR=_0B2K0%S D=4, 1-D 3170-3180  Establishdifficult
IF D=1 THEM ?R-Q-YL =4 E Y.
TFEYM=18:PL=INTCRNDC | 23150 0428 FS= 184 D=1 M3 :PR=FL+FS P 0 :
RINT :FRINT" Press ans rEthC- stark." b 8190 pﬂﬁﬂlmﬂndslze
7 :HIRES rx{HTI HES. 173 : k %
; e 3230-3250 Draw ground andlaunching pad
Wit, Vi ! P4 1,8:CHAR Ex, 1. 1 EXPLODE SR Cmshizsqualice
PFIF'EEI ]I.'L I.-JHJ! 18
@ PAFERZ: [MKL AT 28
PRPERT : THKB : WATT 38
AFERA: [MKT
T SG6
LIRH
puan “'.;-'I: FORE A H.‘hPP. :F!.‘I:)]HL'.
F
e % Natfullyonrandmgpad
» SE THEN
5020 Ups?gaﬁownorsomethmg
5040 Goodlanding
'.'P 3:CHAR SBRSE.1.1:CURSET 12,24,3
., i
o @, 1 CURMOY 6.8,3
32000-32091 Character definitions
1.8, -1,~1 32100 Movementvector




- MCP 40 COLOUR PRINTER

D inclVAT,
lts here, the exciting new
ORIC MCP 40,Colour-
Printer. Packed with |
quality ORIC featuresss
to start building
your ORIC
system, ¢

Superbly styled and quality engineered to prcwid &
4 colour hard copy, for home and business use.

Just look at these leading features:
© Quality hard copy on plain paper
' Superb graphics and text capability
) Prints 4 colours — Red, Green, Blue and Black
© Designed to match the futuristic style of ORIC 1
® Plugs stralghl: into your ORIC — printer lead supplied

The ORIC MCP 40 — Setting new standards in
Micro Cnmputer Printers. ORIC The Real Computer System

T T T,

PROD(.!CTS INTERNATIONAL LTD Coworth Park Mansion, Coworth Park, London Road,
bunnmghlll Ascot, Berks. SL5 ?SE

R R T R P e, T T A e

ORIC products avallable —

WH SMITH - DIXONS - GREENS ' LASKYS - MICRO‘'C’

- MICRO PERIPHERALS ' SPECTRUM - COMPUTERS FOR ALL
and hundreds of independent dealers.




JORIC1 16K

! VALUEPACK
Ly K E N N N K ¥ N N N N ] il .
- - - - | ORIC 16K plus £30
& u!mngsenggq__‘ _.;worthofORICSoftware

Y —— . £129.95

“TEACH YDURSELF BASIC

VALUE PACK
ORIC 48K plus £40° |

i y ¥l ot Y @ worth of ORIC Software
! . S T £169.95 ..
~ . “TEAZH YOURSELF BASIC.
} v - HOME FHANCE FUBHT

ORIC 1 16K & 48K Micros

©® Superb Styling
@ Ergonomu: keyboard with 57 moving keys
& 28 rows x 40 characters high resolution
© Teletext/Viewdata compatible graphics
© 6 Octaves of real sound plus HI*FI output
' Centronics printer interface and cassette port

Free user manual, cassette recorder lead and
Driver game included.

ORIC 1 Todays best value in real computer systems.

To be launched within the next few
weeks - the revolutionary
ORIC 3" MICRO FLOPPY DISK DRIVES,
with incredible access time and data
storage capacity.

Other peripherals to be launched this year. ..

It is Oric’s policy to continue to expand our
product range, in order to offer our customers a
comprehensive, professional, Micro Computer
systemn, at a realistic price.

We believe that with the launch of our MCP 40
A colour printer, and our combined computer/software
} & value packs, we will continue to lead the small micro
market in both quality and value.

"Titles may vary subject to availability but the approximate value will not.

© Copyright ORIC PRODUCTS INTERNATIONAL 1983
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NEW RELEASES
FOR DRAGON 32

A ‘FFHN!(.L}N s Tomp £9.95

- Franklin's Tomb is an adventure for one player. Can you, as Dan Diamond, solve the riddle of

1L1 the crypt, or will you fall prey to its mystery as so many others before you. Franklin's Tomb
i comes complete with a 20 page fully illustrated case file.

EVEREST £7.95
Nestled on the border betwean Tioet and Nepal. the highest mountain in the world. Everest,
Goddess Mother of the world, towers five and a half miles above sea level. In 1853, Sir
Edmund Hilary and Sherpa Tenzing Norgay were the first men to conquer the unconquerable.
MNow you have the chance to scale the summit of Everest, Lhotse or Nuptse. Will your alternpt
end in tragedy. or will your name live forever in the annals of mountaineering history.

GRIDRUNNER £7.95
By the year 2190 the Earth is a barren and desolate wasteland. With all nalural resources used
up. the human race’s last hopes rest with a huge orbiting solar power stalion known as GRID.
MNow the GRID has been invaded by a race of evil droids from Frogtax V. intent on the lotal
subjugation of Earth. To combat these droids, an incredibly powerful and manceuverable ship,
the Gridrunner, was developed. Your mission: stop the droids and save the Earth!
Gridrunner is an arcade game requiring one joystick.
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DRAGON 32 and TANDY 32K (please specily): BEC MODEL B:

Dragon Trek £9.95. Wizard War E7.85. Dragon Rider £7.95. Tanks! £7.95. Games
Goll £7.95. Grand Prix £7.95. Vulcan Comp B1 £6.95. Games Comp B3 £6 95.
Noughts & Crosses £7.95. Games Comp EDG Graphics (tape) £24.95. EDG Graphics
D1 £7.85. Salamander Graphics System (disc) £29.95.

£5.95. Super Skill Hangman £7.95. Star ORIC 1: Oric Trek £9.95 Games Comp
Jammer £7 95. Nightflight £7.95. 01 £7.95.

NOW AVAILABLE AT MAJOR BRANCHES OF:

-

it

= sl‘q. Mail Order (add 50p p&p) and Catalogues (send SAE) from:
; i*';

2 Dept L, SALAMANDER SOFTWARE, 27 Ditchling Rise, Brighton,

East Sussex BN1 4QL. Tel: 0273 771942

I PCN JULY 21-JULY 27, 1983



PCNProgramCards
Wreck Card70f8

B320W7/8

Z27e DATA,0,90.0.,8

Continued/Dragon/Dragon Basic/Jane Kennedy

2289 DATA,9,0.0,9 2270-2470  Secondandfinalpartof DATA
2290 DATAYOU ARE IM THE CAPTAIN'S CABIM AND HIS DESK IS STILL STANDING IN THE statementsusedin2150
MIDOLE OF THE FLOOR.THERERRE WAYS FORWARD AND TO PORT,1,@,1,@
2300 DATART THE BOTTOM OF THE STAIRWAY. YOU MAY FROCEED FORMARD OR RFT.1.1.2,@
2310 DATAYOU HAYE ENTERED THE OFFICERS® MESS.A LARGE TRABLE IS FIMED TO THE FLO
OR.DOORS LEAD FORMARD OR AFT,1,1,9,@
2320 DATATHERE ARE BUHKS LINING ERCH WALLAS THIS IS THE OFFICERS’ SLEEF- ING QUA
RTERS.DOORS LERD FORMARD AHC AFT AND THERE IS A STAIRWAY DOWH.1,1,2,.9@
2330 DATAYOU HAVE EMTERED THE MUMITIONS HOLD.THERE IS A GAFING HOLE IM THE STR
REOARC SIDE OF THE SHIF. YOU MAY ALSC PROCEED FORWARD OR AFT,1,1,9.1
2240 DATAMITH THE HALF BURIED TOOLS AND FIECES OF TIMEER FLOATING ABOUT THIS IS

OBVIOUSLY THE CARFEMTER'S SHOF. THERE RRE WAYS STARBOARD AND AFT,9,1.9

l
2350 DATATHIS 15 THE ROPE LOCKER.A DOOR LEADS STRRBOARD,8,0,0,1
2360 DRTAYOL ARE HOW IN THE OFEM SER QUT-SIDE THE MWRECK.TO RE-EMTER GO FORT. A,
a,1,@e
2370 DATAYOU ARE IM THE SAIL LOCKER. THERERRE WAYS FORT AND FORWARD,1.@.1.8
2380 DATATHIS 15 THE BRIG AND A SKELETOM HANGE FROM THE SIDE OF THE SHIP.THERE A
RE WAYS AFT ANP TO PORT,©.1,1,@
2398 DATAYOU HAYE EMTERED THE EOND STORE.CRSKS RBOUND. . 2,9,8.1
2428 DATAYOU HAVE LEFT THE WRECK AMD ARE OM THE SEABED.FIECES OF THE HRECKRG
E ARE SCATTERED AMIC THE LOVELY CORAL.TD RE-EHNTER THE WRECK GO STAREOARD,D, 8,
2,1
2416 DATATHIS IS THE TREASURE ROOM.,0,0,2,@ :
2420 DATAYOU ARE IM THE FOOD STORE.THERE ARE DOORS AFT FORT AND FORWARD,.1,1,1,@
2430 DATAYOU HAVE EHTERED THE GALLEY. TO FORT 5 A GAPING HOLE. Wwou CAM GO
FORWARRD OR AFT,1.1,.1,@
2440 DATAIM THE CREMS® MESS AND THE TABELEMAS FALLEH TO OME SIDE.A STRIR- WAY LEA
05 UF AMD DODRS LEAD FOR-WARD AMD AFT.1,1.2.89
2450 DATATHIS IS THE CREWS' OUARTERS WITHTHE REMAIMS OF HAMMOCKS STILL  HANGING

FROM THE BEAMS.OU MAY SWIM FORWARD OF AFT,1,1,08,82468 DATAYOU ARRE IM A LARGE
CARGO HOLD WITH CRATES IH YARIOUS CONDITIONS SLEWING ARQUND.DOORS LE
AC FORHARD AMD AFT,.1,1.9.8@
2470 DATATHIS IS A SMALL CARGD MWOLD. IT 15 DARK HERE.A PASSAGE LEADS AFT,@,1,8,
a
450 RETURH . 2480 Returntomainprogramat50

R T T e
8320Wsa/8
: i A it AL . 2490-2530  Introduction routine
F L E=E Li LIIDF ERR

2528 INFUT"FR ER T

2538 RETURN '
2548 CLS4:PLAY"TSOLAV3I10 IFEAGFEDCOZEAGFEDCO 1 BAGFEDLEC™ : PRINTELS [

1,"voU HAVE EUN QUT OF O 2540 Dﬂmhﬁﬂqiﬂﬂﬁﬂmmban
29%0 CLS4: PLAY" TSOVI1LA0SERG FEDCO1BAGFEDLZC™ : PRINTRET

"IT'S A PITY YOU DIDN'T KILL HOW HE'S GOT ¥OU"; :GOTO2S % E::!mhsequancenumberz
7@ sequencenumber3
2568 CLS4:FLAY"TSOV3IL40SEAGFECCOSBAGFEDCO3IBAGFEDCOZBRGFEDCOLBAGFEDLEC" : PRINTRLZ

U DIE HORRIBLY"; :GOTOZS7E

2570 PRINTR4SS, "RANOTHER GRAME (Y-M>"; :
2588 I¥=INKEVS: IFI%="" THENZS7O 2570-2600 Promptand response for
2558 IFIs="y" THENRUH anothergame

260@ CLS:END

cLEZ i
2619 CLSZ 2610-2720  Routineperiormed when 'Dive’

Z620 FORN=BTO447 : PRIMTE, CHESC 175 1, tHEXTH

2638 FRIF 32, AR+DE+EE; PRINTEIS2, CHRSC 121 >, (FRINTR3SS, L5,

2640 FRINTEIES, DE+ES;

2650 PRIMTR4Z1,D%+FS;

2668 FORM=3D1TOIESSTERIZ

2670 PRINT®X,DS; :NEXTH

26608 FORMuIS1TO4QISTERZ FRINTEN, CHREC 1290,  HEXTH : FORN=424T04345TEPZ : PRINT®X, CHRS
{183 7; :HEXTH i

2638 S=ZZg

2700 FORM=1STOZOESTERSZ  PRIMNTAEN, CHRSS 255 3 :SOUNDS , 1:5=5-18 : FORD=1 TOL5@: NEXTD : PRI
NT@X, CHRSC 175 2; t HEXTH

2719 PRINTE3I3E, CHRS( 255 »; - SOUNDS-1@, 1

2728 FORD=1TOZ208 : HEXTD: GOTO149

selectedand oxygencarried.
Underwaterseguence.




FHMHAME F“n lan Murray
- THE BBG MICRD

(Compauter)
CENTURY

35 ENUCATIONAL

ORDER FORM
To: Department EP 2

George Philip Services Ltd

Arndale Road,

Wick, Littlehampton,
West Sussex BN17 7EN

Please send-me
of 35 EDUCATIONAL PROGRAMS FOR THE BBC
MICRO by IAN MURRAY at £7.55 per copy (post paid) Please alfow 28 days for delivery

copy/copies

YOUR SEARCH FOR FULLY TESTED
EDUCATIONAL PROGRAMS
FOR THE BBC MICRO IS OVER

Personal
Computer
CENTURY

35 EDUCATIONAL
PROGRAMS FOR
THE BBC MICRO

Here is a selection of fully documented
programs ranging from mathematics to
geography, history and general science to
spelling.

Designed for use in schools, colleges —all
programs have been checked in a classroom
environment — and at home, this book will
allow you to put your BBC to work as soon as it
is unpacked. Each program makes full use of
the BBC micro's remarkable graphics
capabilities and together they provide a
useful insight into programming techniques.

£6.95 (paperback) 240 pp

Available through all good bookshops but if you
experience any difficulty please fifl in the form
below.

|l enclose my cheque/postal orderfor £
(Please make cheques/postal orders

payable to George Philip)

Name

Address

CENTURY

]
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j Atari Errors
8320AE1/2

Avery useful routine to generate sensible error messages during the running of a program. Once the
program has been entered, save to cassette using ‘List “C:" format. Toreload use ‘Enter“C:"solhat
merging with other programs can be effected

Card 1 of 2

B8 TRAP 30888

1 REM User program placed between lines 1
29999 END:REM Prevents overrun of user program”™
38008 REM Error Message Routine
38818 GRAPHICS B:PRINT

| 30828 PRINT"Error number "j;PEEK(195)};" in 1

ine ";256%#PEEK(187)

and 29999

- written by A.P.MERD

Atari 400/800

Atari Basic
Application: Utili
Author: Anthony Mead

(0] Callsmessageroutineon
occurrence ofan error
1-29999 Userprogramplaced here
30000 Startofmessageroutine
30010 Clearsscreen, placescursor
30020 Location 195 contains error

38368 PRINT
38378 PRINT
38388 PRINT
38398 PRINT
30488 PRIHNT
38418 PRINT
38428 PRINT
38438 PRINT
30448 PRINT
38458 PRINT
38468 PRINT
38478 PRIHT
38488 PRINT
30498 PRINT

R T S

38518 PRINT
385328 PRINT
38538 PRINT
38548 PRINT
383359 PRINT
30568 PRINT
383578 PRINT
0 383588 PRINT
38598 PRINT
306088 PRINT
38618 PRINT
38628 PRINT

"Bad [0OCB number™:!EHND

“I0CE Read Only error :END
"End Of File reached”:END
“Truncated Record®:END

“"Device timeout “:EHND

"Device HAK*:END

“Serial Bus framing error”iEND
"Cursar out of range”!END

“Serial Bus data frome overrun”:EHND

"Serial Bus dato frame checksum error”+EHD

“Device done error”iEHND

"Read after Urite comapare error”?
“Function not implemented”™iEND
"Insufficient RAM":END

38508 GOTO 28910+PEEKI(195) %18

“Drive nunmber srror“:iEND
“Too many OPEN files”™iEMD
“Disk full":EHND

"Unrecoverable system data 1/0 error”

"File number mismatch™:END
"File name error~:END

“POINT data length error”tEND
"File locked":END

“Command involid":END
"Directory full":EHD

"File not found":EHD

"POIHT invalid"

END

fEND

| +PEEK(186) nun:bﬁr. Locggogfsﬂ‘ BE,;'B?
) : contain number of inewhere
| ggg&ﬁ PRINT :PRINT :PRINT errorwas detected
| 48 LIST 256+*PEEK(187)+PEEK(186)
| 30050 PRINT “t111t":REM 5 cursor ups 30040 Listoffendingline for editing
30868 IF PEEK(1951>21 THEHW 3@28@ aditing
38879 GOTOD 30BAO+PEEK(195)+1@ 30050 '‘Cursorup’symbol obtained by
; 38888 PRINT “"Memory insufficient”tEND pressing (ESC)then
| 38898 PRINT “"Value error”:END {CTHL}%{H ether
- 30108 PRINT "Too many wvariables":EHND 30060 Jumnps forwardif error number
38118 PRINT "String length error”:EHD isgreaterthan 21
| 38128 PRINT "Out of data error”iEND 30070 Calculatescorrectmessage
; 38138 PRINT "Humber greater than 32767":END lineandjumpsihere
30148 PRINT "Input statement error®:END 30080-30270 Printrelevantmessage for
38150 PRINT "Array or string DI error”:END S
38168 PRINT "Argument Stack overflow":END
38178 PRINT “"Floating Point oversunderflow ":EHD
38188 PRINT "Line not found®:END
' 30198 PRINT "Ho matching FOR statement”:EHD
38288 PRINT “"Line too long":EHND
38218 PRINT "GOSUB or FOR line deleted":END
38228 PRINT "RETURH error™:END
38238 PRINT “Carboge error“:END
38248 PRINT "Invalid string character”:END
38258 PRINT "LOAD program too long”:END
38268 PRINT "Device number »>7 or =8":END
38278 PRINT "LOAD file error":END
T T R
a PCNProgramCards
Atari Errors Card 2 of 2
8320AE2/2
38288 IF PEEK(195)>147 THEN 28588 30280 Jumps forwardif error number
38298 COTO 29620+PEEK(195)#18 isgreaterthan 147
, 38382 PRINT "BREAK abort”:END 30230 Calculates correctmessage
1 38318 PRINT "I0CB already open*iEND line and jumpsthere
; 38328 PRINT “Honexistent device”:END 30300-30490 Printrelevantmessagefor
| 36338 PRINT "I0CB Mrite Only error”{END errors 128-147
; 38348 PRIHT “Invalid command™:EHD
[ 38358 PRINT "Device or File not open™:EHND

30500 Calculatescorrectmessage
line andjumpsthere

30510-30620 Printrelevantmessagetor
errors 160-171




DON’T JUST STAND THERE...

USE THE FAST LANE

28th September-2nd October Barbican Centre, City of London

The PCW Show is Britain’s most
popular micro event. Hardly sur-
prising, with over 200 exhibitors
showing an exciting range of
micros, software and peripherals

— for business and commerce,
education, science, industry and
the home.

But if you use a micro at work

(or are thinking of buying one)
you can avoid the crush. Just clip
the coupon below and send ith
with your business card and a
cheque for £2.00 (normal price
£3 at the door!). We'll send you a
special “Fast Lane” ticket. And
you won’t have to play the wait-
ing game.

e e S SRR S S R S
]
1

! THE FAST LANE

| Plese send me one “Fast Lane” ticket to the
1 6th PCW Show.

i | enclose my business card and a cheque

! for £2.00 made payable to the “Personal

i Computer World Show".
I

i
i
i

]

REANAEL L oie s mie s mi s oine st on s fn et oicle

e e e e e - e e

.............................................

---------------------------------------------

Send to Amanda Stephens
PCW Show, 11 Manchester Square
London W1M 5AB




ots of micro magazines
pretend to take computer
games seriously.

But seriously, as a person
with the perspicacity to read
this magazine, you know better.
Yet you still want to play games
with your micro, rather than let
your micro play games with you.

So that’s why from July
onwards, you can buy a special magazine

It

for £1.35 (P & P inclusive)

[J Ienclose my postal order payable to
Personal Computer World for £1.35

] Please debit my American Express/Access/Barclaycard
(delete where not applicable)

Account no

----—---—--_---
I enclose my cheque made payable to Personal Computer World

published by VNU called 'Personal Computer
Games' which will help you do just that.

No matter what micro you own, ‘Personal
Computer Games’ will tell you everything you've
ever needed to know about the games you can
play with your micro.

And the wherewithal of playing them.

Make sure you don’t miss out. Shoot on down to
your newsagent, or use the coupon below to order
your copy. Now!

And start winning, winning, winning.

Signed

Name

Address

Please send this order, with your remittance to: Personal
Computer World, Circulation Dept., Freepost 38, London
WIE 6QZ.

r




ﬁpeed Race

8320SR1/2

PCNProgramCards

A short but taxing racing game with varying levels of difficulty

Card 1 of 2

PRINT"XM USE S0W & % TOQ

FOR I=1TD 3586

HERT 1

PRINT"IMM HOW WIDE DO YOU WANT THE

1 POKE36873. 153 PRIMT MMM SPEED RACE 1783.

TRY TO AYOID THE

COMTROL YOUR CHR"

TRACKC1=152

wnc-umma-mmm

185
116
126
168
176
180
198
208
218
220
236
248
258
268
286
298
316
328
330
346
350

INFUT M
IFU<I0RIW>15THENS
FRINT"TYFE
INPUTRSE

18 IF A$="E"THEH 2888
11 IF A$="S"THEN 20
15 GOTO 8

28 LET S=8:'LET M=296 LET W=IMTCWM/2):LET L=16:LET Y=W:LET RsW

S® TO START.OR EW

LET D=IMT(RNDCG) %312
IF L+D<0 OR L+#D>Z8 THEM GOTO 188

LET L=L+D:LET Y¥=Y-D:LET R=R+D:LET H=L

GOSUE 1886

PRINT"%";

LET H=vY

GOSUE 1oos

PRINT "%";

LET H=R

GOSUE 1286

PRIMT"#&"

GET I#

IF I3$<{3"Q"THEM GOTO 28@

LET Y=Y-1'LET R=R+1

IF Is>"P"THEW GOTO 31@

LET Ya'+l:LET R=R-1

IF ¥<{1 OR R<1 THEMW GOTOD 379
LET S=5+1

IF S<M THEW GOTO 106
PRINT"WELL DOME-YOU MADE IT
FRIMT"THROUGH SPEED RACE"

TO EMD"

OBSTHCL

Vic 20
Commodore Basic

Application: Game
Author: Carl Blackett

1-2

34
5-7

Intro andinstructions

Pause
Inputdifficulty factor

8-15 Startor finish option

mevariables. Insert
KE36874,15

Initiglise
at100

160 Performtrackside calculation
170-180 Printtrackedge, setotherside

190 Printather side
200-220 Asabove

iestoRenault)

LeCar! Sapoi
rightmovement

Controlforl
ofcar

230
240-290

310 Checkforcrash
320-330 Timer
340-350 Victorymessage

Sp

351
353

376
37e
379

380
398
400
418
428
438
445
458
458
470
438
1886
1e1@
18z2@
1838
1848
2980
2810

PCNProgramCards

eed Race

83208R2/2

POKE 3687V6,195: POKE 3627E,206
FORT=1TO26G
HEXTT
POKEZEEY G, 20@:
FOR I=1TOz8@
MERXTI
POKE3687S, 286 -
FORI=1TO2E6a
MEXTI
POKEZ0ETE, 298
FORI=1TO2e6
HEAXTI
POKE36E7S, 286
FORT=1TO4806
HEXTT
FOKE3E873, 288
FORI=1TO356
MEXTI

FOKE 36878.8: POKE 38876.8
GOTO446

H=36864 :Y=38885

POKE 36873,288

FPOKE 26876,205

FOKE 3e876.218@

FOKE 36876,225

POKE 36876.288

Card20f2

PRIWNT " T08]" TRBC 2> " YOU CRASHED INTO":PRINT"W"TAEC3,"SPEED BARRIER AMD"

PRINT"N"TABC4)"DIED IN":PRINT"M"TAB(S)"THEM ETAPTLEOSMIT0AN"
FORT=1TO188: HM=INT(RNDC 1 )%2+185 *YM=INT(RNDC 1 }#3+32 2 1 POKEY, YN : POKEH, HI

FORD=1TOZ25 : MEXT : HEXT
POKEH, 12 POKEY . 38
FOROD=1TO1886  HEXKT
FRINT"M TRY AGAIM.
INFUT A$

IFA$="YES" THEHL
IFA$="HO"THEN 2806
GOTO 448

IF H=0 THEM RETURH
FOR I=1 TO N

PRINT" ",

MEXT I

RETURN

FRINT TN N BB N B ERBIBYE-BYE"
END

TYFE #VESE QR FOm"

351-376 Victory tune

378 Gotoroutineto play again

ar9 Horizontal andvertical registers
inthe Vicchip

380-430 Messageand screen explosion

routine

440-480 Promptand response for

anothergame

1000-1040 Routinetoprintroad

2000-2010  Endmessage
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groups on alternate weeks,

double disk drive) and Clive Tallon [club secretary).
The meeting of Burnley Computer Club at
the Carleton Hotel saw 50 members taking
equipment up steep steps to the meeting
room.

Formed little more than a year ago, the
club’s progress has accelerated at such a
pace that it has been forced to find new
headquarters for its 100-plus membership.

Secretary Clive Tallon said: ‘Our pre-
sent Tuesday night meeting place is just not
big enough to house both the arcade games
addicts and the more serious type of
member,

‘Our new rooms will enable us to split
into groups and resume our monthly
lectures on all branches of computing,’ he
continued.

Clubnet keeps you in touch with enthusiasts throughout the U.K.
It is divided into clubs and user groups. We publish a list of these
This week clubs are

alphabetically by county and town. Each week we focus on
an individual club or group with a fly-on-the-wall report. If your

Burnley on
the move

(From left) Gerald Smith, Phillip Jones [owner of VIC-20 equipment including : B

listed

The new location, which will take effect
from August 4, consists of two large rooms
in Burnley's Technical College, where
members can look forward to talks on disk
storage, a digital graphics system demon-
stration by Manchester Computer Club
and an outline of CP/M.

A full course on Basic will also be given
by local school teachers for the benefit of
bemused parents whose children own
computers.

Members include microprocessor en-
gineers and programmers, some of whom
are connected with the area’s aerospace
industry, and whocan give helpand advice.
Others include young people, TV en-
gineers and bus drivers.

association has something special on the agenda or if you've just

started a new one, contact us at Clubnet, Personal Computer News,

VNU, 62 Oxford Street, London W1A 2HS.

UThe clubs listing is based on that of the Association of Computer
“lubs.

L f il

p

. {voritl
Most makes of micro were on hand, with
the Spectrum in the forefront, and accord-
ing to Mr Tallon, the BBC, Vic 20 and
Dragon 32 are also popular.

The club doesn’t charge a membership
fee or subscriptions, but relies instead on
donations each week to pay for the cost of
the meeting room.

But Mr Tallon pointed out: “We are now
very firmly established. We have been in
existence for 18 months and there is no way
the club is going to dry up and blow away.’
STUART ISENBERG

Name Burnley Computer Club VenueCarleton
Hotel, Standish Street Meetings Every Tuesday
Contact Clive Tallon, 27 Basnett Street,
Burnley, Lancs.

AVON

Bristol Micro Computer Club, Maets at the
Pavilion, Southend Road, Filton, Bristol,
every other Tuesday. Darryl Gollins, 60
Mackie Rd, Filton, Bristal BS12 TNA, 0272
792982,

Mutti-User Club Valerie Boyde-Shaw,
Nailsea 851337,

Worle Computer Club, Meats at
Woodsprings Inn Functions Rooms on
alternate Mondays at 7-10.30pm. H
Benngtt, 0934 514902 or F Feengy, 0934
833122,

BEDFORDSHIRE

Bedford Amateur Computer Club. Meets at
Star Rowing Club, Bedford, on the first and
third Tuesday of month 8pm. Rowan Bird,
T4 High Street, Great Barford, MK44 318,
0234 B70763.

Chittern Computer Club. Meets at Five
Bells, Eaton Bray, Near Dunstable,
Leighton Buzzard on second and fourth
Monday of each month. Contact Steve
Befts, 42 Wallace Road, Eaton Bray, OUS
2DF, 0525 220922,

Luton College Computer Club. John
Rodger, 0582 3411

Luton Computer Club. J P Flatcher, 1
Trowbridge Gardens, Luton, LUZ 7JY,
0562 450687

BERKSHIRE

Easthampstead Computer Club. Meets at
Easthampstead Park School, Bracknell, on
the first Wednesday in month at 8pm. Brian
Poulton, (344 84423

BIRMINGHAM

Birmingham Amateur Computer Club.
Meets at CBS Consultants, Watery Lane,
Small Heath, Birmingham 10, on the first
and third Wednesday of each month at
7pm. Gontact Dr M Bayliss, 125 Berryfield
Road, Sheldon, B26 3UU, 021743 7197.

BUCKINGHAMSHIRE

Aylesbury Computer Club. Meets at
Quarrendon Youth Club every Friday at
7.30pm and zt Mandsville County
Secondary Schaol the first Thursday of
gach month & 7pm. Ken Knight, 22 Mount
Straat, Aylesbury, 0296 5181,

Chittern Microcomputer Club. Meets at the
Garden Centre, School Lane, Chalfont 5t
Giles, on the first Wednesday of each
manth. Mrs W Tibbitts, Ellwood, Deanway,
Chalfont St Giles. 024 07 4306,

Iver Computer Club. P A Seal, 1 Ormonda
Flats, Church Road, Iver Heath, 0753
B52792.

Iver Computer Society meets at Huntsmoor
roam, Iver Village Hall on the second and
fourth Thursday every month at 7.30. John
Haigh, 141 Leas Drive, Iver, SLO 9RP.

CAMBRIDGE

Cambridge Microcomputer Club, meets on
the third Wednesday of month. Derek
Tripp, 3 Spurgeons Avenue, Waterbeach.
0223 315662

Haverhill Microcomputer Club, meets at 5t
Marys' Church Hall, Camps Road,
Haverhill, on the second, third and fourth
Wednesday of month at 7.30 to 10_30pm.
Andrew Holliman, 5 Trinity Close,
Balsham, CB1 60W, 022 029 583.
Peterborough Personal Computer Glub
meets at Crosfield Electronics Social Club,
fortnightiy on Mondays. Andrew Pike, 0733
44342 after 5pm.

CHESHIRE

ARrincham Computer Club. Meets at N.
Cestrian Grammar School, Durham Road,
Altrincham, fortnightly. Martin Hickling, 39
Barrington Road, Alfrincham, WA14 1H2,
061941 4547,

Brunel Computer Club. Meets at 5t
Werburgh Community Centre on alternate
Wednesdays at 7 to 10pm. Mr R Simpson,
4 The Coots, Stockwood.

Cheshire Computer Club. Gontact W
Colling, 37 Garden Lane, Chester,
Cheshire.

Crewe Computer Users Club meets at
Buffaioes Club, Earl Street, Grewe, on the
third Thursday of each month at 8pm
Bram Knight, 0270 623375,

Holmes Chapel Micro Club meets at Leisure
Centre, Holmes Ghapel &t 7.30 to 9.30pm
on the first and third Tuesday of month
Margaret Baker, 1 Helton Close, Crewe.
0477 34238.

Kinder Peek Computer Glub meets at Bew
Mills School every Monday. John Eary,
New Mills 43870

New Mills & District PCC meets at New
Mills School, forinightly on Fridays at 7 to
9.30pm. Mr G M Flanagan, 11 Sundown
Close, New Mills, Stockport, SK12 30H,
0BE63 44051,

Northwest Computer Club meets
forinightly. John Lightfoot, 13 Aston Drive,
Frodsham, Warrington, WAG 7PU. 0728
31519

Northwest Computer Club, weekly
meetings. Tom Wyatt, 29 Summer Lane,
Halton, Runcorn Cheshire WAT SPG.
Runcorn 77545,

Mid-Cheshire Computer Club meets at
Winsford Library on the second Friday
every month at 7.30pm. Simon Sadler,
Winsford 53339

CLEVELAND

Cleveland Micro Club meets on the second
and third Tuesday of each month, under
185 on second of month, over 215 on third
Tuesday of month. J Telford, 13 Weston
Crescent, Norton.

Stockton Amateur Computer Club meets at
YMCA, Stockton, each alternate week at
7-9pm. Peter Cheshire, 60 Croft Road,
Eaglesclitfe, Stockton-on-Tees, TS16 00Y

CORNWALL

Comish Radio Amateur Club — Computing
Section. Bob Reason, 24 Mitchell Road,
Camborne.

Comwall Area PAICC meets at the
Penzance Micro Centre every Friday. S
Zenith, Hayle 754845,

St Austell Computer Glub and Computer
Town meets at ECIP Labs, Penpewan Road,
St Austell, fortnighthy on Mondays at
7.30pm. N G Day, 2 Cilendale Close, St
Austell, PL25 30D.

DERBYSHIRE

Derby Micro Society meets at Littieover
Church Hall, Sheperd Strest, on every other
Thursday at 7pm. Mike Riordan, 0332
769440,

Glossop Gomputer Glub. John Deam, 2
Spinney Close, Glossop.

DEVON

Exter & District Computer Club meets at
Exeter Schoql, Magdalene Road, Exeter, on
the second and fourth Tuesday every
month. TG Holden, 14 Greenville Avenue,
Teignmouth, TQ14 GNT,

Exeter & District Amataur Computer Club
meets second Tuesday every month. Doug
Bates, Fortescue House, Stoke Cannon,
Exeter. Specialist meetings on third and
fourth Tuesday.

Torbay Users Computer Club meets at
Devon Computers, 39 Totnes Road,
Paignton on Mondays fortnightly,
DORSET

Bournemouth Area Computer Club meets at
Kinson Community Centre on the third
Wednesday every month. Peter Hibbs, 54
Runnymede Avenue, Bournemouth, BH11
95E. 0202 576547

TOPIC meets at Canteen English Truck
Centre on the second and fourth
Wednesday every month at 7pm. David
Washford, 1 Alexander Road,
Bournemouth, BHE SJA,

Purbeck Computer Club, contact 31 North
Street, Wareham, Dorset BH20 14D,
DURHAM

Darlington Computer Club, weekly
meetings. L Boxell, 8 Vane Terrace,
Darlington DL3 7AT. 0325 67766.

ESSEX

Genius Computer Club. 30 Webber House,
North Street, Barking.
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Brentwood Amateur Computer Club, meets
once a month. A Sadler, 18 Warescot'
Road, Brentwood, CM15 9HD. Brentwood
232483

Springfield Computer Club meets on the
first Friday of every month. Stephen
Cousines, 1 Aldeburgh Way, Springfield,
Chelmsford, CM1 5PB. 0245 50155.
Colchester Micraprocessor Group meets at
University of Essex on the second and
fourth Wednesday of every month at
7.30pm. Information Centre, University of
Essex, near Colchester

Stanway School Computing Club, only
school members at presant. G Floyd, c/o
Physics Depariment, Stanway School,
Stanway, Colchester.

Dragon Independent Qwners Association.
Contact Doug Bourng, School House,
Nevern Road, Rayleigh.

Romford Club, 2 new club. Mr D Norden,
138¢ Church Road, Romford.

South East Essex Computer Society meets
at Hockey Club at Roots Hall, near
Southend Football Stadium on Wednesday
at 7.30pm. Robin Knight, 128 Little
Wakering Road, Little Wakering. Southend-
on-Sea. 0702 218456,

GLOUCESTERSHIRE

British Amateur Electronics Club. MrJ
Margetts, 3 Bishopstone Close, Golden
Valley, Cheltenham.

Chelenham Amateur Computer Club meets
on the third Tuesday of each manth at
7.30pm. Mike Pullin 0242 25617 or Robin
Phelps 0242 584343

GCHOQ. D W Adam, 16 Court Road,
Prestbury, Cheltenham.

Cheltenham Amateur Computer Club meets
at Prestbury Scout Headguarters, on the
third Tuesday of every month at 7.30pm. M
Hughes, 36 Riverviews Way, Cheltenham.

HAMPSHIRE

Commodore Computer Club. Meets on the
first Friday of every month at Bury House,
Bury Road, Gosport at 7.30pm. Brian Cox,

CLUBNET

Fareham 280530.

Fareham and Portsmowth Amateur
Computer Club. Alan Smith, /o Francis
Close, Lee-on-the-5Solent, Gosport, Hants
PO13 8HB. 0705 550907 .

RAF Odiham Computer Club. Contact c/io
Officer iic, Royal Air Force, Odiham, Nr
Basingstoke. Hants.

Sowthampton Amateur Computer Club
meets at Crestwood Centre, Shakespeare
Road, Boyatt Wood, Eastlieigh, Hamts. on
the second Wednesday of every month at
7.30pm. Paul Blitz. Chandlers Ford 69050.

HEREFORD

Hereford Amateur Computer Glub,
proposed new club. Stuart Edinborough, 2
Warwick Walk, Bobblestock, HR4 9TG.
0432 269700.

HERTFORDSHIRE

Harpenden Microcomputer Club meets at
Silver Cap, Harpanden on alternate
Mondays. David James, 5 Ox Lane,
Harpenden ALS 4HH

HUMBERSIDE

Grimsby C b sby

7.30pm. Jenso
Cleathorpes. 0472 429
Scunthorpe & District Microprocessor
Society meets at Community Centre,
Lindun Street, Scunthorpe, évery Tuesday
at 7.30pm. G Hinch, 21 Old Crosby,

Scunthorpe, South Humberside ON15 8PU.

KENT

Camterbary ACC proposed new club
Contact L Fisher, 21 Manwood Avenue, St
Stephens, Canterbury, CT2 TAH.

Medway Amateur Computer & Robofics
Qrganisation meets on the first Tuesday
and third Wednesday of month. Paul
Cameron. Small Community Centre,
Lordwood Lane, Lordwood, Chatham.
0634 63036.

Morth Kent Amateur Computer Club meets
at Lecture Theatre, Charles Darwin School,

Jail Lane, Biggin Hill, on the first Thursday
of every month at 7.30pm. lain House, 28
Canadian Avenue, Catford SE6 3AS. 01-
6805441,

Orpington Computer Club meets at The
Large Hall, Christ Church, Chaterhouse
Road, Orpington, every Friday at 8pm-
10.30pm. Mr R Pyatt, 23 Arundel Drive,
Orpington, Kent BRE JF. Orpington
20281.

Amateur Computer Club. Rupert Stesle, St
John's College, Oxford 0X1 3JP.

Mational Personal Computer User
Association. Eric Keeley, 11 Spratling
Street, Manston, Ramsgate, Kent,
Sevenoaks School Computer Club. G
Sommerhoff, Technical Centre, Sevenoaks
School, Sevenoaks, Kent, 0732 456340
Tonbridge & Tunbridge Wells ACC. Ray
Szatkowski, 1 Cromer Street, Tonbridge
0732 355060.

LANCASHIRE
Blackburm Micro Computer Club. Roger
Longworth, 12 Sharp Close, Actrington.
Bn-lton Computer Club meets at E4/24
olton Institute of Higher Education, Deane
Balt n Thusdays Dawd

Straet, Burnley, BB10 3

Chorley Computer Club mests at Townley
Arms, Ghorley, every other Tuesday at
Bpm. Chris Hicks, 131 Market Street,
Chorlay.

Ribble Valley Computer Club meets at Staff
Cantean, Pendle Carpets Ltd, West
Bradiord, on the second and fourth
Monday of month at 7-8pm. Contact lan
Thornton-Bryar, 25 Southfield Drive, West
Bradford, Clitheroe, BB7 4TU.
Lancaster & Morecambe Computer Club.
Sarah Blackler. 0524 33553,

South Chadderton Computer Club meets at
Turf Lane Gentre, Turf Lane, Chadderton,
on Thursdays at 7-9. 30pm. Mr Jakeman,
26 Marble Street, Derker, Oldham. 061-
678 0547

LEICESTERSHIRE

East Leake Computer Club. Andrew Jones,
59 Bateman Road, East Leake,
Loughborough, LE12 GNN.

LINCOLNSHIRE

Lincoln Computer Club, meets at Blandings
Public House, High Street, Lincoln on the
first and third Wednesday of every month,
John Clifford, 448 Newark Road, Lincoln
LNG BRX. 0522 2168

Skegness Computer Club, meets at County
Hotel every other Monday, 7.30-8.30pm.
Reg Potter, 118 Baresford Avenue,
Skegness. 0754 3584.

LIVERPOOL

BEC Microgroup Liverpool meets at Old
Swan Technical College, Liverpool, on the
first Wednesday of month. Nick Kelly, 56
Queens Drive, Walton, L4 65H.

LONDON

Croydon Micro-Computer Club meets on
the first and fourth Tuesday of month.
Vernon Gifford, 111 Selhurst Road,
Selhurst SE25 6LH. 01-653 3207,
Computer Users Club. Tony Latham 01-304
3910,

East London Amateur Computer Club

meats 2t Harrow Green Library, Cathall

on the second and fourth

Forum-80 London. L20
Forum-80 Wembley. \/ c10
2546.

Harrow Computer Group meets at Harrow
College of Higher Education, Room W24,
Northwick Park, on alternate Wednesday at
7pm. Bazyle Butcher, 01-950 7068,
Imperial College Microcomputer Club
meets at room 145, level 1, on Tuesdays at

Oric,

on in the year.

Program
converters

we need you urgently for
conversion of programs toand
from Spectrum, PET, Com-
modore 64, TRS 80, Dragon,
BBC, and Vic
BASICS. These conversions
are needed for listing books
that we are publishing later

20

If you are interested please ring
Jane Green on 323 3211 x365.

For immediate
coverage of

your market
phone the PCN
Advertising Team
on 01-323 3211
and be seenwith
the best!
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7.30pm. Tim Panton_ c/o |.G. Union Office,
Prince Consort Road, London SWT 2BB.
London School Computer Club. Burlington
Danes School, Dane Building, DuGane
Road, Hammersmith.

Metropelitan Police Amateur Computing
Club meets on the first Thursday of month
at Tpm. § Farley, 01-725 2428,

68 Microgroup meets at Regents Park
Library, Robert Straet, NW1, on the third
Tuesday of month at 7.30pm. Jim
Anderson, 41 Pebworth Road, Harrow,
Middlesex.

North Londen Hobby Computer Club meats
at the Polytechnic of North London,
Holloway, N7 808, on Monday, Tuesday,
Woednesday and Thursday during term time
and one evening a week during holidays.
Robin Bradbear, 01-607 2789.

Paddington Computer Club meets at
Paddingtan College, 25 Paddington Green,
W2 1NB. Peter Hill, 01-723 5762,

Post Office HQ Microcomputer Club mests
atroom B145, River Plate House, 12-13
South Place, off Moorgate, on the second
Thursday of month. Vernon Quaintance,
British Telecom Enterprises, Cheapside
House, 138 Cheapside EC2U GJH. 01-726
4716.

The SOBAT Computer Club meets once a
fortnight, Mr T Kayani, Berridge House,
Hillfigld Road, NWG.

South East Londen Microcomputer Club
meets at Thames Polytechnic, Greens
Ends, Woolwich SE18, on alternate
Wednesdays at 7pm. Petar Phillipps, 61
Graigerne Road, SE3. 01-853 5829,
Southgate Microcomputer Club meets at
Room B106 Southgate Tech, fortnightly on
Thursdays at 7.30pm. Kevin Pretorius
01-882 2282 See Prestel page 25820645,
West London Personal Computer Club
meets at Back room, Fox & Goose pub,
Hanger Lane, Alperton, on the first Tuesday
of month at 7_45pm. Graham Brain,
01-397 8385,

MANCHESTER

Manchester Computer Club meets at the
Department of Computer Science,
Manchester University, Oxford Road, on
the first and third Thursday of month at
7.30pm. David Wade, 061-941 2486.
Small Business Computer Users Club.
Proposed new club to meet the last
Tuesday of month. K Wadsworth, 061-740
7232 after Spm.

MERSEYSIDE

Botton Computer Club meets Room E4/E24
Bolton Institute of Higher Education, Deene
Road, Bolton, on Thursdays. David
Atherton, 16 Douglas Street, Atherton,
Manchester M29 9FB.

Merseyside Microcomputer Group meets at
Merchant Taylor's School, Crosby, on
second Thursday month, Mr F Shaw, 14
Albany Avenue, Eccleston Park, Prescot.
051-426 5536.

Southport Computer Club meets weekly.
lan Bristong, 28 Weld Road, Southport,
Merseyside PRS 20L. 0704 64524

Wirral Microcomputer Users Group meets
at Birkenhead Technical Gollege every
Monday. J Phillips, 14 Helton Close,
Birkennead, Merseyside L43 9HP.

MIDDLESEX

Sunbury Computer Club meets at St
Benedicts Hall, Napier Road, Ashford, on
the last Tuescay of month at 8pm. Simon
Taylor, & Prmr‘, lose, Sunbury-on-
Thames, Middlesex. Simon Clark, 83
Watling Street. Towcester, Northants
NW12 TAG.

NOTTINGHAMSHIRE

Ashfield Computer Club meets 2t Carsic
Junior School, 5t Mary's Road, Sutton in
Ashfield on the first and third Thursday
month, Derick Daines, /o Cuttings
Avenue, Sutton in Ashfield, Notts.
Eastwood Town Micro Computer Club
meets at Devonshire Drive Junior School
Wadnesday at 5.45pm. Ted Ryan, 15
(Queens Square, Eastwood, Noftingham
NO16 38.J.

Nottingham Microcomputer Club mests at
Castle Gate Centre, Nottingham, Monday at
7.30pm. Mr E Harvey, 68 Roseleigh
Avenue, Nottingham NG3 6FH. Nottingham
608491

Worksop Computer Group. New club, first
meeting June 14 in Worksop library lecture
room. Mr Andrews, Warksop 487327,

NORFOLK

Anglia Computer User Group. Jan Rejzl,
128 Templemere, Sprowton Road,
Norwich, 0603-29652.

East Anglian Computer User's Group meets
at Crome Community Centre, Telegraph
Lane, Morwich. Gill Rijzi, 88 St Benedicts,
Norwich.

South Northants Computer Group meets at
Anchor House, Moat Lane, Towcester, on
Wednesdays at 7.30pm.

O0XFORDSHIRE

Association of Computer Clubs. Rupert
Steele, St John's College, Oxford OX1 3JP.
Microsoc meets at Clarendon Lab, Parks
Road, Oxford, every week during term.
Rupert Steele. St John's College, Oxford
0X1 3JP.

Oxford Personal Cormputer Glub. Len
Phelps, Southport Cottage, Sutton
Courtenay, Nr Abingdon, Oxon 0X14 4AL.
Ridgeway Computing Club meets at Swan
Haotel, East lisley, on the second Tueday
month. Mike Magney, Beavers, South
Street, Blubury, Didcot, Oxon 0X11 DJLU.

SHROPSHIRE

Ludlow & District Microcomputer Club
meets at Diocesan Education Gentre, Lower
Galdeford, Ludiow, on the second Monday
of month at 7.30pm.

Shrewsbury Micro Club meets at
Shrewsbury Shirehall once a month. Mr ¥
Ives, 6 Bramley Close, Severn Meadows,
Shrewsbury 5Y1 2TP,

Tetord Computer Club meets at Telford
ITEC on Monday 6-9pm. John Murphy, 10
Brichmore, Brookside, Telford TF3 1TF.
(0952 595959

SOMERSET

Sharp MZ80 Glub, Tim Powell, Computer
Centre, Yeovil College, Yeovil, Somerset,
Yeovil Computer Club, D G Carrington, 2
Romsey Road, Yeovil, BA21 5XN

STAFFORDSHIRE

Alsager Computer Club, meets at Alsager
Comprehensive School, Stoke-on-Trent,
Staffs, fortnightly on Tuesday. Rex
Charlesworth, 09363 77270.

The Amateur Computer Club of North
Stafts meets on the third Wednesday
month, J Roll, 16 Hill Street, Hednesford,
Staffordshire W512 505.

ICL Birmingham Branch Micro Club, c/o
WBA Ecclestone, 26 Browns Lane,
Tamworth, Stafts,

Tame Valley Computer Club, Tim Marshall,
32 Mifton Avenue, Leyfields, Tamworth,
Staffordshire B79 BJG.

SUFFOLK

Suffolk Microcomputer Club meets
monthly. Mr S Pratt, /o Microtek, 15
Lower Brook Street, Ipswich.

SURREY

Ashtead Computer Club meets on the last
Thursday of month. Contact P Palmer, §
Carfe Close, Ashtead.

Thames Valley Computer Club mects in
Griffin Pub, Caversham. Phil Warn,
Reading 594874,

Thames Valley Amateur Computer Club
meets at Griffon, Caversham, on the first
Tuesday of month. Brian Quarm, 25
Roundway, Camberiey, GU15 TNR,
Camberley 22186,

Ewell Micro Club, Dave De Silva, 316
Kingston Road, Ewell, KT19 05U.
Famham Computer Club, meets at
Farnham 6th Form College, Morley Road,
Farnham, on the second Wednesday of
maonth. Adam Sharp, 14 Thorn Road,
Boundstone, Farnham.

=1\
"

West Surrey Computer Club meets at
Paddock Room, Green Man Public House,
Burpham, Guildford, the first Thursday of
maonth. Chris Kamey, 0483 68121

TN Compurter Club meets on Fridays. A
Bond, 54 Farnham Road, Guildford, Surrey
(U2 5PE, 0485 62035.

CBBS London meats on Sundays 4-10pm.
P Goldman, PO Box 100a, Surbiton, KT5
BHY.

Sutton Library Computer Club meets at
Central Library, 5t Nicholas Way, Surray,
on the first Friday of month at Gpm and
second and third Tuesday of month. Dave
Wilkins 01-642 3102,

Association of London Computer Glubs,
Len Stuart, 89 Mayfair Avenue, Worcester
Park, KT4 75J.

Worthing & District Microcomputer Club
meets at Rose Wilmot Youth Centre,
Littiehampton Road, Worthing, on alternate
Sundays 11am-1pm. B. Thomas, 11
Gannon Road, Worthing, W. Sussex, BN11
20T, 0903 36785.

Richmond Computer Club meets at
Richmaond Community Gentre, Sheen
Road, on the second Monday of manth at
Bpm. Bob Forster, 18a The Barons St
Margarets, Twickenham, Middlesex, 01-
8921873,

West Sussex Microcomputer Club mests at
Room ROG, Robinson Hoad Annexe,
Crawley, on the first and third Monday of
month_ J Clarke, 31 Hyde Heath Guust
Pound Hill, Crawley (293-884207

Mid-Sussex irmcnr?uﬂnaf[ilub Contact
Jetf Hayden, 2 Hillary Glose, East
Grinstead, RH19 3X0.

Arun Microcomputer Club meet at Wick
Amenity Centre, Wick Farm Road,
Littiehampton, on the first Monday of
manth at 8pm, and third Sunday of month
at Gpm. P herriman, 7 Talbot Road,
Littlehamptan, West Sussex DN17 78L

TYNE & WEAR

MNewcastle upon Tyne Personal Computer
Society maets at Room D103, Newcastle
Palytechnic on the first Tuesday of every
month. Pete Scarqill, 21 Percy Park,
Tynemouth, 0632 573905,

WEST MIDLANDS

Cannock Computer Society meets at
Cannock Computer Systems, 0ld
Penkndﬁa Road, Cannock, fortnightly.
Terry Sale, 20 Redwood Drive, Chase
Terrace, Walsall WST BAS.

Walsall Computer Club meets at Park Hall
Community School on the second and
fourth Monday menth 6.45-8 45pm_ Alison
Hunt, 58 Princes Avenue, Walsall, WS1
2DH, 0922 23875.

National Westminster Personal Computer
Society. P Moore 021-236 6176, ext 382,
West Midlands Amateur Computer Club
meets at Enfield School, Love Lane,
Stourbridge, on the second and fourth
Tuesday of month. John Tracey, 100 Booth
Bluus;? rierley Hill, Kingswinford, 0384

WILTSHIRE

Chippenham and Calne, proposed new
club. Matthew Jones, Pinhills, Calne SN11
OLY.

WORCESTER

Worcester & District Computer Club meets
at Old Pheasant Inn, New Street,
Wnroester an the second Monday month
at8pm. D Stanton, 55 Vauxhall Street,
Rainbow Hill, WR3 8PA.

YORHKSHIRE
Barnsley Co-Operative Computer User
Group meets at Co-Op Social Club,
Pogmore, Barnsley, on the last Tuesda
month at 7.30pm. James Bridson, ¢/o
Kereforth Hall Road, Barns[e:y South Yorks
S70 6NF, 0226 41753
Doncaster Amateur Computer Society
meats in YMCA, Wood Street, on the first
!.l\.‘eﬂnesdmuI of month. John Wilkinson, 316
rLuad Doncaster. 0302 868379,
Greenhead Grammar School Computer
Club. Brian Smith, Greenhead Road,
ggiaqzrgey. West Yorks BD20 6EB, 0535

Huddersfield Computer Club meels every
Monday. Chris Townsend, 760/4
Manchester Road, Linthwaite,
Huddersfield, 0484 657299,

Leeds Microcomparter Usars Group meets
at 8 Regent Street, Chapel Allerton,
fortnightly on Thursday at Gpm. David
g’a{sons 22 Victoria Walk, Horsforth LS18

Program Power, R Simpson, 5 Wemsley
Road, Leeds LS7 28X, 0532 683186,
Pennine & District Computer Club meets at
26 Mill Hey, Haworth, W Yorks, on
Saturday and SunUa‘x_ Douglas Elgant 26
%Igélay Haworth, W Yorkshire, 0535

Shipley College Computer Group megts on
Tuesda iys Paul {:han’:lell tel: 0274
58573

South Yorkshire Personal Computer Group
megts at General Lecture Theatre, St

Georges Building, Mappin Street, Shaifield,

on second Wednesday month at 7_30pm.
Paul Sanderson, & Vernon Road, Tetley,
Sheffield 517 30E.

Thurmscoe & District Micro Users’ Club
meets at Thumscoe Comprehensive
School, Physics Lab, Clayton Lane,
Thurnscoe, Wednesday at 7.30pm during
school term. Mr James Davis, 62 Tudor
Street, Thurnscoe East, 0709 893880,
West Yorkshire Microcomputer Group
meets on Tuesdays. Phillip Clark, c'o Suite
204, Crown House, Armley Road, Leeds
512 2E5, 0532 632532

York Computer Club mests at the
Enterprise Club every Monday at 8pm. K
Thomas, Green Lea, Ripon Road,
Harrogate, HG1 2BY, 0904 38239,

SCOTLAND

Bishopton Computer Club meets at “Cwa
Ben’, Sachelcourt Avenue, Bishopton,
Renfrewshire, on Sunday once a month
Alasdair Law, 10 Dunglass Road,
Bishopton, Renfrewshire PAT 5EF.
Edinburgh Home Computing Club mests at
Claremont Hotel, Edinburgh, on the 2nd,
3rd and 4th Wednesday of manth. 1.
Roberison, 031 441 2361.

Amateur Cnmg:ter Society, Mike
Anthony, 46 Moredun Park Gardens,
Edinburgh EH17 7JR.

Central Scotland Computer Club meets at
Falkirk College of Technology,
Grangemouth Road, Falkirk, on the first
and third Thursday of month. James Lyon,
78 Slamannan Road, Falkirk FK1 SNF.

Fife Computer Users Club meets
fortnightly. Murray Simpson, 31 Tom
Steward Lane, St Andrews, Fife, KY16

Grlmplln Amateur Computer Society
maets at 35 Thistle Lane, Aberdeen, on the
second and fourth Monday every month at
7.30pm. Alan Morrison, 21 Beech Road,
Waesthill, Skene, Aberdeenshire AB3 GWR.
Computer Club meets weekly. 5
Stubbs, 15 The Glebe, Kemnay, Inverurig,
Aberdeenshire.
Inverness Personal Computing Club meets
every second Tuesday at 7.30pm. Gyl
Mac mzle 38 Ardconnel Street, Inverness
V2 3EX, 0463 220822,
Perth & Diwlrt Amateur {:umputer Society
meets at Hunters Lodge Motel, Bankioot,
on the third Tuesday of month at7. A0pm.
Alastair McPherson, 154 Oakbank Road,
Perth PH1 1HA.
Strathclyde Computer Club meets at
Wolfson Gentre, 106 Rottenrow, Glasgow,
on the third Wednesday of month. B Duffy,
%: E'is'i'u’"” Drive, Condorrat, Cumbernauld

WALES
Abergele Computer Club meets at Abergele

Gl Offices every Thursday at 7.30-10pm. W

Jones, 77 Millbank Road. Rhyl, Cl
Colwyn Computer club meets af the Greens
Hotel, Colwyn Bay, at 7pm. Contact D
Bevan, ¢/o Abergele Road, Colwyn Bay,
Clwyd LL29 7PA.
Gwent Amateur Compufer Club meets at 5t
Mary's Institute, Stow Hill, Thursday at
7.30pm. Rothery Harris, 16 Alanbrook
Avenue, Newpurl Gwent, Wales NPT 60.).
Pencoed Amateur Computer Club meets
fortnightly on Saturdays at Pencoed
Library. Philip Williams, 38 Bryn Rhe
Pencoed. Bridgend, Mid- Glamorgan G 35
wgﬁowi. Club meets at The
omputer Glub meets
Settiement, F}oapclahlll Road, Pontypool,
Gwent, on Friday. Graham Loveridge, on
Pontypool 2827.
Swansea & Southwest Wales Amataur
Computer Club meets on the last Friday
every month. Paul Griffiths, 1 Prescell
Road, Penlan, Swansea SA5 BAF.
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COMPUTER
with

NEWBNS

| BRAINWAVE’S NEW Z80
MACHINE CODE ASSEMBLER

Written entirely in Machine Code.

Superfast—assembles 50 lines of source text a second !
Comprehensive Tape handling routines.

20 Error messages—displayed in full-no tables to look up.
Full editing facilities.

Renumber

Wide range of pseudo—operations.

Runs assembled Object Code without returning to basic,
Deletes all comments with a single keystroke.

Accepts over 1000 lines of source text.

A Will accept HEX, OCTAL, DECIMAL, BINARY, LABELS,
and MATHEMATICAL EXPRESSIONS.

* % % X ¥ ¥ ¥ ¥ ¥ ¥ ¥

ALSO INCLUDES: -
* FULLY COMPREHENSIVE MANUAL-IDEAL FOR BEGINNER OR EXPERT.
* CONVERSION DETAILS FOR TANDY TRS80 PROGRAMS.

* INCLUDES A BEGINNERS PROGRAMMING SESSION.

PRICE INCLUDING TAPE AND MANUAL £40 FIRST CLASS POST & PACKING INCLUDED
OVERSEAS PURCHASERS PLEASE ENCLOSE £1.00 EXTRA TOWARDS POST & PACKING

NEWBAS is obtainable through every Newbrain dealer or direct from:— A

" KBS BRI WS D RiWARRTIMITED

2 -3 BELCHAMP ROAD, TILBURY-JUXTA-CLARE, ESSEX CQO94JT
Telephone: 0787 237831

- >
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BACK ISSUES SERVICE

2 COM| rlll.Lr chess. Occam
el processing language. Vic-
tor Sirius function kevs.
ProgramCards: Towérs of Bramah
(Pascal). Biorhythm (Apple 11).
Roman Year (Apple I1). Shape
Unility { Apple 11},

fmrnrplug. Darts, Soccer (Atari);
Castle of Riddles (BBC Model B):
Pimania (Spectrum). Flight Simu-
lator (IBM PC).

Databasics: micros and peripherals.

Issue 2, March 18-25,

Pro-Tests: Toshiba TI00, Casio
PRI, ZX81/Basicare, Vic speech
synthesiser. Spectrumspreadsheer,
IBM graphics, BBC word proces-
sing.
Fe Colecovision.  micro
back gammon. l|l:|1<-{'r|. computin
Gamepl Uliima 11 (Ap |5|Lﬁ
Trader (ZX81). Starquest (¥ic 200,
Hungry Horace {Spectrum).
ProgramCards:  Siring  editor
[Spectrum]), A n;:ln;_.ulcf'll-u-s:;-: IBBC
Model B, Chart generator {Spec-
trum). String extractreplace.
Databasics: full software listings,

Issue 3, March 23-April 1.
Pro-Tests: TI Professional. Apple
speech synthesiser, Facit 410 prin-
er. 1nhfk¢\h-u ards, Petspeedcom-
L'Llcr Sirius toolkit, Dragoncalc,
catures: Atom upgrade. Lynx
Apple music.

p Mangrove (Vic 20),
Mutant Herd (Vie 200, Compen-
dium {Dragon). Patience q‘im,
trum}. VCJLI!.]II.‘- and Crosses |

gon). Great Britan Lid i\|uL
trum), Ulysses (IBM PC)
Prngram(‘ardi '\hgm!\ {Spec-
trum}. Eld!.r (Vic 207, Firing
Range (BEC

Databasics: micros,

Micropaedia: the

Anatomy of
BBC, part 3.

Tssuwe 4, April 1-8.
Pro-Tests: Pied Pll'.-cr{ OmMmMunIca-
tor. Olympia ESW3NE printer.
Mamal Supertalker, Commodore
Caleresult, Spectrum Paseal, Cash-
book (BRC).
Gameplay: Dark Crystal {Appic
IT}. 51 George (Dragon). Wizard
War [ Dragon)

mCards: Fruit  Machine
{Chd). Tunesmith (Onc). Array
Editor
Daiabasics: peripherals,
Clubnet: Clubs and user groups,
Micropaedia: Go Forth, part 1,

Issue 5, April B-15.

Pro-Tests: Commodore TN, lkon
Hebbit. 1-2-3  (IBM), ZX81
machine code.,

Features: speech packs. monitors.
Gameplay: Grand Prix (Dragon).
Derby Day (Spectrum). Deadline

{Apple)

ProgramCards:  Wacky Racers
(Oric). Fruit Machine (C64), Parse
Integer

Databasics: Software.

Clubnet: full list of user groups,
Micropacdia: Go Forth, part 2.

Issue 6, April 1522,

Pro-Tests:  Tycom  Microframe,
IBM PC, Scorpio Disks, Dr: 100
sound module. ZX81 gra :h|._~,,
Bottormn Line Strategist (CPM).
PaperClip word processor.
Features: [BM PC DOS, BBCword
processing. PC-1251,

Gameplay: ed Out (Spectrum).
Transylvanian Tower (Spectrum).
Lunar Lecper (Apple If] Evolu
tion {Apple 11).
ProgramCards;
{Onic).  Morga
{Sharp MZEDK]),
{BBC), [ W

Wacky Racers
Comparison
omputer Se1 Lip
eck.

Dratabasics: micros
Micropaedia: Graphics, part 1,

Tssue 7, April 22-29.

Pro-Tes! Mattel  Aquarius.
Epson FX80, Oliveni JPI0L. Lisp
on Spectrum. Vic 20 assembler,
Supergral on Yicior Sinus.
Features: Dealer support,
graphics,

Gameplay: Krakit (ZX81). Cruis-
ing On Broadway l\pnarum}
Kakuus ( Vic 20). Fantastic ¥ oyage
({ZXE1).

ProgramCards: CEM  controls,
Computer S¢t Up tlilif ). Wacky
Racers (Oric). ) Dates.
Dratabasi '1’ hL als.
Micropaedia: Graphics part 2

Mari

ger, Kobra's Vic Stat for the ¥
Hestacrest's Accounts for the §

ficronet. Compact prog-
on the TISH4A
Harvesier (Vie 20},
Command (Dragon 32).
Book of Micro Rhymes
IHB(] Telling the Time/Meney
{Spectrum).
ProgramCards: Program Indexcr
r!]lif ]1| CBM Database cards 14,
Sort/Extract.
Dutubasics: software.

1

L

Apple. Pixel Power on the Vie 20;
Star DP5SI0 primer, Dams
Imerpod interfaces for Co
hore fid; Micro- !'rnr'wu'-r

I}unmun‘. nf Intrigu
he Castle (Oric). 5ta l]C:up
Command (BBC B), Dragon Trek.
Nowoinik Puzzle (Spectrum)

ProgramUards; Lower e ([Dra-
gon 32). CBM basa cards 5-6,
Monster  (Spectrum).  Wildeard
Search (MBasic).

Databasics; hardware
Micropaedia: Graphics, part 4,

: Infomast on Commaog-
ore {ﬂ [JJ.:mn Mace: MC202 and
CMUB music \\Il[]lt\w,n [ Ap-
. Prism directly coupled maod-
f un'I'J 10
Features: X8I
AL lrmurd prul.c. ng part 2
Gameplay: Rescue  (Spectrum),
Diictator  (Speetrum).  Roman
Empire (Spectrum). Choplifier
(Vic 200, Skyhawk (Vi 20).
Program{Cards: Union  Jack
(Lynx). Escape (5 u.lrum]- CBM
Database cards 79, Evaluate
(M Basic). Formula c!lllf‘ ln
Databasics: peripherals,
Micropaedia: Graphics, part 5,

aphics l,t”' 1:

COMPATISON.,

for ZX

Music Maker
mbassy  Assaunl
I"u[l(,;lrun | Tobor (Spectrum)
ProgramCards: Homeward Bound
[£X81). Connect ur {Diragon
32), CBM Database, cards 10

end,
Micropaedia: Kevboards

Issue 12, May 27-June 2.

Pro-Tests: Spectrum word proce:

sor, PFS:Repont on IBM.

Handling for Colour Genic: C

CPS0 L\PL I printer, TG Trackball:
15

rum). Frenzy |'e4m.|ru|1t| Head-
banger (Spectrum). Oric roundup,
ProgramCards: Eleetion Barchart
{Commaodaore 641, Memory Utility
(BBC B). Munch [Spectrum),
Dratabasics; Hardware,
Clubmnet: clubs {C ridge Micro-
computer Club special).
Micropaedia: Disk Drives, part |

Issue 13, June 39,

Pro-Tests: Telewriter for Dragon
32, Abersoft Forth for Spect
('J|";;'||1h|._ pr
Apple 11+

(Jumtplu» Everest Ascent (Spe
trum), Colour Ge n\mdup
Micro Maze (Jupiter Ace). Qix
{Arari).

ProgramCards:  Cupid  {Oric).
Alien (Dragon 32), Time Bomb
{Atar).,

Databasics: peripherals

Issue 14, June 10 F1||u 15.
™ A

Basic part 1

f-.imleph\ Ah Diddums (Spec-

trumj. Monopole (Commodore
4], .u\.u1un1| oli (Spectrum),
D agon dra 4

ProgramCards: Time  Bomb

{Atari, cont}. Sheep Diive (BBC
H).

Datahasics: Software.
Micropaedin: Spectrum. Part 1

PERSONAL

h_alurn MNewbrain Basee pan 2.
Crenig scene.
l. mu.pla'. Cleared for Landing,
ing the Ace (Apple [1). Vul-
fures., Star Jammer (Dri won 32)

ProgramCards: Mover (BBC B).
Sprte Clock (Commodore 64);
PMirate Island (Atari. 3 of 9),
Micro-mind  {Colour  Genie),
Brickbat { Dy
Databasics

Issue 16, June 23-June 29,
Pro-Tests: Atarl v Acorn. word
processing for the Commodore 64,
c (CPM ). MPF-11 printer.
k for BBC,
Features: ZX81 Maths,
order, Atari graphics.
Gameplay: Computer Scrabble
(Spectrum}). Education (BBC).
Horace and Spaders {Spectrum),
Catcha Sparcha { Vie M),
ProgramCards:  Video  Tatler
(TI¥4A 3 of 6), Bowling (Spee-
trum}). P =land (Atari cont).
Dratabasics: Peripherals
Micropaedin: Spectrum. part 3.

L5 mal

Tssue 17, Jume Mb-July 6.

Pro-Tests: Duet-16, The Organizer
{CP/M). Trace and ZX Text (Spec-
trum ). Juki 6100 daisywheel. Videx
Liltra Term { Appie IT)
Features: Leasing pan
screen action,
Gameplay: Oric chess. Grand Mas-
ter (Commodore 6d), Escape [rom
Orion (BBC). Jer Pac [Spec Ilum.l
The Ring of Dx wrkness (D wgon 327,
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1515 Vic printer, excellent condition
with box of paper, £160 ono. 042062620
;ilfltemcoﬂS.{l%EﬁEElBS daytime, Ask for
va.
Atari games for sale. Zaxxon, £20. Daris,
£12. Snooker + Billiards, £12. Up Up +
Away, £10. Boxing, £7. Or whole lot,
£55. Iver 654785,
Spectrum Flight Simulator, Chess. £5 ea.
Timegate Football Manager, £4 ca.
Jetpac: Arcadia, £3 ea. Mined-out,
Meteor Storm, £2.50 ca. or swops. High
Wycombe 443184,
Acom Atom 12K+12K +4K Floating
Point ROM. power unit, lots of soft-
ware, games, books, etc. All under one
vear old, Mint condition, £200 ono.
Write: C. Lanham, 30 Lingdale Road,
Southbourne; Bournemouth, Dorset,
Video Genie 48K, built-in  cassctic,
sound, joystick, printer interface, lots of
software and books, £250 ono. 09367
5173,
Tuscan ZB0A 40K static RAM, large
keyboard, metal case, parallel printer
port, 3P25 ports, Basic, m/c monitor,
£450 ono. Fyfe, Woking 69522 evenings.
UK101 8K, Cegmon, cased, 300/600
baud, sound, many games and informa-
tion, £90 ono. D. Callender, 17 Badger
Way, Banbury, Oxon. Banbury 53475,
Prirter, Tandy Lineprinter VII, six
months old, perfect condition, (similar
to Seikosha GP100 but with R5232 and
Centronics interface), £145. Hemel
Hempstead, (0442) 67918,
Acom Atom fully expanded 12K, BBC
basic, floating point ROM, power supp-
ly,-instruction manual, leads. £60 soft-
ware, including introductory package,
£150. Deal 62857,
Bimbaum's Assembly Language Prog-
ramming for the BBC Microcomptuer,
new and unused. £7.50 post paid, 92
Waterfall Road, London N14 7IT. 368
2756,
Atari software Miner 204%r, £15, Pre-
ppie, Sea Dragon, Jaw Breaker, £12
each. Ghost Encounters, Protector,
Airstrike, Rescue at Rigel, Invasion
Orion, £8 each (originals). (0233)
4039494,
Tandy CGP-115, four-colour printer/
plotter complete with manual, R8232
and Centronics interfaces. As new,
under guarantee, Cost £150, sell for
£110. 01-727 5780 (¢venings).
Epson FX-80 printer with external 4K
buffer/R5232 to Centronics converter.
Two months old, hardly used. Sell for
£450. 01-727 5780 (evenings).
Epson HX20. expansion unit, Forth
ROM, microcassette, manuals and case.
Asnew, under guarantee. Cost £720, sell
£480. 01-727 5780 (evenings).
Tl 29/4A Parsec or Adventure + Pirate
cartridges wanted in exchange for either
Munchman or TI Invaders cartridges.
041-336 7084,
Spectrum 16K, cassette player, Kemp-
ston joystick, two games cassettes, book
of 21 games, five rolls of printer paper,
under guarantee, £125 ono. Peterlee
869453
Apple Il 48K, 12in BMC green screen.
16K card, &0-col card, super scrial card,
two disk drives, controller card, £900
ono. D Hansford. 0225 313012,
D81 16K buttonset manual, 12 tapes,
seven months old, as new, £39. Buyer
collects, must sell. John, (41-954 1394
(Glasgow) after 6pm.
Atari 400; recorder, Donkey Kong,
Pac-man, Galaxion, Pool, Super Cube,
Euro-Scene Jigsaws, and Airstrike,
worth £450, want £300, 01-778 1016, ask
for Gary.
Acom Atom 12K+ 12K, 5 Amp PSU, lots
of documentation games: Chess, Gala-
xian, Pinball, Asteroids, Invaders, 3D
Maze, £140 ono. Oxford 739545,
Dual Mitsubishi 80T DIS drives in
Cumana 8035 case. Astec PSU and
AVB0T switches. Brand mew (buying
Torch), £735. Includes cables/utility
disk. 051-644 6568. .

PCN Billboard

DIB1 for sale, mint condition with leads,
manual. Only 1K, but bargain at a mere
£35. Bedford (0234)- 216215 now!!!

BBC softiware, Acornsoft’s Invaders +
Breakout + Dodgems + Snake and Bug
Bytes Galaxy Wars. Worth £20, sell for
£12. David Lukes. 01-977 5134 after 4pm
or at weekends.

Genie ITRS-80 16K Level 2 ten program
tape, £6.95, Squash, Breakout, Racing
Driver, Maths, Graphics + many more.
Sound. M. Marsden, 2 Vincent Close, 5t
Catherines Gardens, Leicester LE3
6ED.

BBC Model A updated as follows: 081.2
via chips, RGB, R5423, user, analogue
and printer ports. Plus software, £320.
0963 250115 (north Dorset).

Sharp MZ-80K 45K with Quantum hi-res
graphics and reset button. Extensive
software including many games, lan-
guages ete. Value £6004+ As new, £350.
Wilmslow 526663,

Commodore 4040 dual disk drive, only six
months old, dust cover always used.
Selling to update to 8050, £600. Woking-
ham (0734) 789775 evenings.

Nascom 2 8K ROM Basic 24K RAM
Eprom board, NAS-SYS] monitor,
manual, books, cassette, offers around
£150. 01-993 1852 day. 274 3070. You
colleet.

Wanted. Epson HX20 and cassette, Bob,
(01-387 5838 before 5.30pm.

Tec FP1500-25 Daisywheel Printer, only
two months old, vge, new. £395, yours
for £500. 10 months warranty, M.
Williams, Sunbury-on-Thames. 61144
or Windsor 55321.

VIC 20 Computer C2N casscite unit, 16K
cartridge, joystick, mags and books
include Vic revealed, lots of games and
software. Will sell for £130. (Bristol)
6444934 after dpm or weekend.

Micro bargains. Moving, must sell all my
micro gear quick. S.a.e. for list. B.
Mistry, 75 5t Margaret's Road, Bradford
BD72BY.

T 2020 Complete with 48K and two
games paddles, various games/business
software. Basic manuals, private use
only, excellent condition.  £350 ono,
Braintree, Essex. ((0376) 23002, ask for
Peter.

The overwhelming response to PCN’s Billboard
service is causing delay in publication of some
advertisements. To solve this growing backlog
and to cover some of the publication costs we
are now charging £1.50 for each ad. Every form
received at PCN’s offices, 62 Oxford Street,
London W1A 2HG, must be accompanied by a
postal order or cheque for £1.50 made payable
* to VNU Business Publications.

Colour Genie software, Kansas's Chom-
per and Cosmic Attack, Mysterions
Adventure No, 2, Time Machine. Cost
£30, asking £16, will split. Minety 207
evenings, weekends.

VIC-20, C2ZN, 16K, Super Eight Expan-
der, machine code monitor, Adventure-
land, Count, Super Lander. Sargon 11
Chess, Asteroids cartridges. Keypad.,
joystick, Vic Revealed Reference
Guide, Mastering Vie 20, £100 +
software, will separate, £269. Frinton
2084,

Wanted, £110 paid for disk drive or full
sized printer (not GP-80A) for use with
BBC microcomputer. Tel: Upminster
24385,

T 2020 64K Two disk drives 3.3 DOS
TV modulator. Parallel printer card, 9
Hitachi monitor games paddles. £800
ono. Squires, 12 Sloane 5t, London
SWI. Tel: 01-734 7316.

Sell 64K extra memory for Vic2(), works
with or without motherboard. £100. R.
Webert, Kongens, 713 5000 Odensec,
Denmark. Tel: 45-9179672,

(81, 16K with manual, all leads, p.s.u.
mic book, software. All boxed and in
excellenmt condition, Just £40 for quick
sale, Tel: 01-351 0784,

Acom Atom 12K RAM +12K ROM,
manuals, p.s.u., software 747, Cylon
Attack, etc. £140 ono. Tel: 01-561 8747
evenings.

Atari 400800 games, cartridges, Star
Raiders £18, QIX £18, Pac-man £18,
Miner 204%er, £22. T6K cassettes: Frog-
ger £12, Airstrike £12. Full documenta-
tion. Tel: Southport (0704) 28233 even-
ings.

TRS 80 16K level 11, TV modulator, 127
B&W TV monitor, some games, books.
£150 ono. PR-40P Dot matrix printer,
connects direct o Pet. £85 ono. 41
Bournemouth Park Rd, Southend-on-
Sea. Tel: Southend 0702 64756,

Sharp MZR0K software for sale, utility
programs, adventure games. Sharp
MZE0K. £199. 8. Payton, The Prince of
Wales Inn, Ligfield Road. East Grin-
stead, Sussex. 0342 25703,

Atari VCS with Dodge’em, Indy, Aster-
iods, Invaders, Missile Command.
Space Wars, spare controllers, £120 or
will split. A. Slans. § Basmere Close,
Vinters Park, Maidstone. Tel: 675477,
Vic 20 Starter Pack + Franik +
Skramble + Games tape. All less than
one month old, really must sell! Worth
£160+, take £130. Gravesend ((474)
67326

Atarl games on disk for sale, Originals.
perfect. Zork 1, £15. Preppie, Nautilus,
Shamus, Wizard and Princess, £12,
Mission Asteroid, £10, Malvern 64607,
Commodore 64, plus CIN recorder and
Introduction to Basic Part 1. £300 ono
(New Feb.) 0268 283406 evenings
(Basildon).

Atari VCS plus joysticks, paddles and
seven cartridges, including Missile Com-
mand, Bezzerk, Chess. Space Invaders
and Asteroids. Bargain at £75. Dundee
(0382) 76554,

Sharp MZ80B. As new, with second
graphics card, CP/m. Pascal, Word
processor, games, books, cle. £3595.
Waitford 46933,

Sharp MZS0K 48K RAM excellent
condition, under guarantee. £250, 0458
43079,

Lynx 45K computer plus software, as
new, quick sale, best offer takes. 678
7076 (Oldham area).

Commodore 4032 with large screen,
commodore tape recorder, both in mint
condition. £425. Buxton (Derbys) 0298
B71633.

Ti 99/4A joysticks, Connect 4 cartridge,
Basic course, (all new unused), worth
£50, sell for £25. Wanted Vic 20 16K
RAMpack. (0789) 205198,

Nascom MAS-5YS 1-3 40K, Basic, Pas-
cal, Forth, Assembler. Some games
cased, Offersto David Lees, 18 Lawhead
Road West, St. Andrews, Fife, Scol-
land.

Lymx. Boxed, as new, including demo,
tape and games tape. £170 ovno. Hales
owen, Birmingham, 021-5506T69.

For sale. Oric 48K computer as new and
Ramtee 22-inch colour monitor, £220,
Mewington 843120,

Osbome 1, still in carton, complete with
all software, must sell. Call Keith at
01-341 4034, Best offer near £975,

Genie Il +48K Expander —Serial &
Parallel outputs. High Res, Graphics
unit, 9 inch monitor —£300. Spectrum
48K with Fuller kevboard & sound
amplifier. Best offer over £100. Wanted
— Wig¢ 64 or exchange. G, Cornell 19 the
Earls Croft, Cheylesmore, Coventry.
0203 503038,

Wanted!! Software for Sharp MZS0B,
must be top quality — games + utilities
especially welcome.  Hi-res software
wanted. Contact Xaio-Kiev Ahmed, 225
2669 eves only.

Atari VCS and I8 cartridges + all
controls, including keypads. £250 ono.
01-749 6233,

Atari 400 48K, five months old. Atari
program recorder, Basic cartridge,
manuals. joystick, Shamus 11, Preppic
Il, Legionnaire. Mystery Fun House,
Mission Impossible, Magic Window,
casselte 1o casselle copier. cassetle to
disk copier and over 40 program listings.
Hardware guaranteed February 1984,
First £200) secures. 0382 To554,

Atari 32K board for 400 £30, 210 cassette
£30, 13 original game casettes. £100, or
£130 the loi. Six months old, Phone
Broadstone 691306.

IN81 fully expanded 16K, printer, hi-res
190-Z55 graphics, sound, three track,
full keyboard, extra ROM M/C monitor.
Cost £225, accept, £145. Phone Maid-
stone 831142 {evenings).

Spectrum 48K and recorder wanted. New
R600 short wave radio receiver and
Yaesu antenna tuner. dircct swop { R600
cost £235, tuner £35). Hinckley 634578,
Quick printer 11, L0 months use. TRS-Bus
parallel or RS-232C upper/lower casc.
Atom interface circuit, spare paper +
connectors, £75ono. David Grinrod, 1el:
021-378 1782,

Atari VCS, 22 cantridges. real bargain at
£210. Fordetails contact, Ajmel, 7 Holly
Road. Morthampton NN1 40L enclos-
ing sae.

Dragon 32 for sale. | own a Commodore
64. This is an unwanted gift, sell for
highest offer over £50. Tel: Ian.
Leamington 26847,

Atari VCS, as new, with Invaders, Pinball,
Asteroids, Missile Command,
Dodge'em, Adventure, MNight Driver,
Space War, Streetracer, Air-Sea Baule,
Hangman, £345 new, giveaway at £160
ono. Mr M Woodleyv, 57 Northway,
London NW11. Tel: 01-455 5478 even-
ings, Mike.

MZ-80K, 43K, many versions of Basic,
includes Assembler, Micode, Fortran,
excellent word processors and games,
£200+ software, £300 ono. Tel: 01-554
7114 after 7.30pm.

Swop Krazy Kong, Sentinel and other
games. Tel: Weybridge 41235, Saturday,
Sunday, ask for Marcus.

Sharp MZ80K, 48K RAM, Basic SPS025
with Knight Commander, Pascal, Forth,
Zen and Sharp assemblers, lots more,
£325 ono. Tel: 01-283 7951 (day), Ash
Green (0474) 872150 (evenings).
Sinclair IX81, 16K, complete with power
supply, leads and new software, only 3-4
months old, £70 ono, cassette recorder
included. A. Kenneford, 26 Kennet Rd,
Tidworth, Hants $P9 TNT,

Simclair DX81, DEK'Tronics kevboard,
16K memory, Q save, lots of software
including Mazogs, Flight Simulation,
£95 ono, worth £230. Tel: Orpington
(Kent) 35621 evenings.
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Wanted: anv modern 12in or 14in colour
portable television, must be under £100.
M. Purcell, Sherwood Hall, Nottingham
University, Nottingham, NGT7 2RA.
BBC Micro model A 32K RAM with £50
worth of software + assembly language
program book. all for £280. Tel: Bath
27066 evenings.

T-89/4A, manuals, extended Basic
(sprites), six cartridges including Parsec,
adventure  (Pirate, Savage Island
Series), eight user magazines, cassetie
games, joysticks, Tombstone City, £250.
Would cost £500. Tel: 02367 20238
evenings.

Atari VCS + Combat, Pac-man. Space
Invaders, in box, worth £150, taking £90,
Ellon 21500 after Spm.

Atari CX 2600 VCS, ecight cartridges
including Space Invaders, Asteroids,
Warlords, Video Pinball, Star Voyager,
Night Drive, worth over £260 new, well
worth £165 one. Tel: 01-647 7203,
boxed.

Jupiter Ace four months old, £75, 44
Haroeld 5t, Roath, Cardiff CF2 1PA. Tel:
0222 486313.

BBC software: Do you want toswop BBC
software? If so tel: 01-274 3205.
Newbrain model AD, complete with
Beginners' Guide and high resolution
green screen monitor, six months old,
£320. Tel: Gainsborough 752096,
Wanted BEC B, willing to pay upto £350,
please phone evenings 01-455 6232 or
write to Bernie Benn, 3 Hill Top,
London NW11 6EH.

BBC software for sale, Desk Diary,
Graphs and Charts, Painting. Philo-
sopher's Quest, plus various educational
and utilities programs, offers or ex-
changes to B Richards, Belcombe Court
Cottage, Belcombe Road, Bradford on
Avon BALS ILZ.

Selkosha GP250X printer, as new, with
extras, £230 ono, local delivery, offersto
B. Richards, Belcombe Court Cottage,
Belcombe Road, Bradford on Avon
BAILS ILZ (near Bath).

Vie 20 for sale, £130, includes tape deck,
Skramble and all manuals, bought Felb
'83, many listings + one games pack.
Steve, Gravesend. Tel: (0474) 67326,
prefer evening.

Atari 400 Program Recorder, lots of
software, joysticks and in original pack-
ing, cartridges, only five months old,
excellent condition, will give all software
and hardware for best price. Tel: 01-499
4627 Gaurau.

¥ic 20 plus CIN cassette drive plus £8
software and Road Race cartridge, all
five months old, selling at £110. D.
Hellyar, Barry 744067, quick sale
required.

Spectrum games for sale, centipede; H.
Horace; Meteor Storm; Scramble; Pac
man, all for £13 or £2.50 each. Tel:
Bradiord (0274) 670805 after 5pm.

Vic 20 cartridge, The Alien, worth
£19.95, bargain at £10. Tel: 0472 56375,
Ian Smith, 2 Algernon Street, Grimsby,
Sth Humberside DN32 908,

DiB1 with massive 64K RAM. Software
including Chess, Flight Simulation and
Database, also ROM book on the Z80A
machine code, cost £170, sell for £85 ono.
Tel: Keith Beard, Worthing (09%03)
36147,

DBl plus 16K RAM, also games
including Asteroids, Avenger and
others. Worth £90, sell for £55. Tel:
Aberdare ((685) 874153 after 3pm.
Commodore 64 Sprites Weather Map,
Typing Tutor, Dice Game, savings +
loan, + others, £11.90 each, user group
contact, general information on 64. BG.
Chalcraft, Ranchero, Weston Lane,
Winterslow, Salisbury SF3 1RQ. Tel:
Winterslow 862179,

Spectrum Centipede for sale, DK Tro-
nics version cost £4.95 selling for £3.95.
Tel: Sheffield 444080.

Vie 20 Alien cartridge for sale, unwanted
gift, excellent condition, £10 ono. Tel:
0803 862403 after 6pm.

PCN Billboard

Amber 2400 graphics printer with inter-
face for Dragon, BBC, Atom plus spare
paper rolls. £65 ono. Tel: 0565 54687
Knutsford,

Oric software wanted by Oric 48K owner,
Anything considered (arcade, adven-
ture, etc). John Hayes, 24 Whitworth
Road, Sheffield 510 JHD. Tel: (0742)
304316,

Printer ICL KSR R5232 300 baud, full
ASCII set tractor feed. upper and lower
case, 120 column typewriter quality
print, ideal for word processing. £175.
Tel: 0252 877174

81 + 16K + Maplinkeyboard + plenty
of good software, perfect condition, as
new. Hurry! Great bargain at £85 ono.
Tel: Horley 71534, buyer collects by
arrangement.

16K Sinclair ZX81 for sale, £35. Tel:
Leeds (0532) 494763,

Lymx 48K computer, hardly used, also
compatible cassette recorder and a lintle
software, £200 ono for the lot, Tel:
061-707 3716 after 6. 30pm.

Wanted 48K Spectrum or Dragon 32 plus
software etc for Yamaha 250cc motorcy-
cle, vge, low mileage, alloys, dises, ete.
Worth £250+, Lea Valley. Tel: 719432
(Enfield).

Sharp MZ80K 48K excellent condition,
three different Basics, large library of
software including Composer Editor,
Minopoly, Cosmiads, Colditz and much
more. Bargain at £330. Tel: Barnsley
763782,

Wanted 7351 kevboard plus any other
hardware. Tel: (Highlands, Scotland)
03977 437: Aitchison, 11 Farrow Drive
Corpach, Fort William. Invernesshire,
Casio MT-31 keyboard complete with
manual and carrycase, worth £160, sell
for £115. post offers. no money, to Paul
Houbart, 12 Cambridge Rd. Southport.
Merseyside PRY ING.

Atarl 400, with Basic. 410 program
recorder, over £300s of video games,
including Star Raiders, Defender, Pac-
man and many more. Original price
£650, want £400 or swap for BBC (B).
Tel: Upper Warlingham 5542

For exchange: Lightpen 3K memory,
Starbattle, Voodoo Castle, Frogeer,
Asteroids, Blitz, Victrap, Mag *7" and
many more or £100 the lot. Charles, 99
Armadale Road, Dukinficld, Cheshire
SK165AG.

Oric 48K wanted, will swop my Olympia
Monica de Luxe electric typewriter or
accept £75. David Chow, 8% Cromwell
Road, Hounslow, Middlesex TW3 30L.
Atarl 400 plus 48K plus Basic cartridge
plus full kevboard, £200. Tel: 01-274
7897 evenings and weekends.

Acom Atom 12K + 12K (Floating Point
and VIA), manual, PSU and games,
£135 ono; also Philips GT000 TV game,
£45. Tel: 01-680 4878 evenings.

48K Lynx plus cassette recorder, only two
months old, hardly wsed, still boxed,
good reason for sale, £200 ono. Tel:
061-707 3716 after 6.30pm.

Vie20 with 16K plus books, cartridges,
cassettes, joystick, machine code moni-
tor and extras, four months old, £325.
Tel: 01-590 8210.

Mewbrain AD with software, cassetie
recorder, software manual (cost £50),
handbook, beginners puide, little used,
£210. Tel: 01-850 5594,

Does anyone have a set of Commodore
Basic four ROM for sale. Please state
price. 25 Huntingdon Crescent, Shef-
field, Yorks S11 8AX.

Wanted 16K RAM pack for ZX81, very
good price paid. Ask for V1, after S5pm
or weekends. Tel: 021-356 6363.
TI99/4A software for zale in Basic and
Extended Basic languages, games,
education ete. Tel: 01-206 0796 even-
ings or weekends.

Wanted CBM 8032 or 8096, also 8250
disk drive, any condition. Tel: 01-203
4404 (not Saturday), Mr Geller,

Acom Atom 12K RAM 12K ROM
PSU, Eprom, manual, magic book,
software, Atom magazines, all leads,
£125 ono. Tel: (0942) 497546 after 6pm.
Sharp MIBOK with high resolution
board, extensive software included,
£390. Also Seikosha printer and inter-
face, £200, 16K Sinclair Spectrum in-
cluding 20 games, books etc, & month
guarantee, £80. Tel: Blackpool 56361
evenings {David).

Wanted cducational programs or soft-
ware for seven-year-old boy to suit 48K
Spectrum. Mr L. Croker, 31 Spring-
dale, Earley RGo 2PR.

(81 16K, six manuals and books, leads
and transformer, good condition,
games: Flight Simulation, 3D Monster
Maze, bargain at £40. Tel: Brookwood
2817 (Surrey).

81 + 16K RAM and full 40 key moving
keyboard and over £25 worth of soft-
ware, the lot for £80. Tel: A Horton,
01-946 9013 after Spm.

X Spectrum 48K, good condition with
books and lots of software including
Pimania, Timegate, Spectral Invaders
and lots more, £135 ono. Tel: 051-426
2384,

Sharp MZR0K (48K) plus over £1,000
software, plus books, full documenta-
tion, user group newsletters ete, £399, no
offers. Tel: Rod Mansell on Bracknell
(0344) 3888.

Will exchange synthesizer, cost £350, and
stereo cassette amp/radio, cost £200, for
BBC mod-A or Commodore 64 and
extras. Charles, 99 Armadale Road
Dukinfield, Cheshire SK16 5AG.
TRS-80 LII, 16K, 32K expansion, VDU,
printer 111, cassette, desk, W/P, extra
hi-res box, al’ as new, separate or all, at
50% . Tel: Walton 43707,

Atad computer games, Star Raiders,
Super Breakout (including paddles),
Asteroids, Computer Chess, each £20,
also Crypts of Terror (cassette), £10 or
£80 the lot. Tel: D484 29182 after 4 pm
and weekends.

48K Lynx plus cassette recorder, only
eight weeks old and hardly used, still in
original box. Good reason for sale, £200
ono. Tel: 061 707 3716 after 6 pm.

Disk Drive: Does anyone have a Com-
puthink disk forsale? [ would like one for
my CBM 16K. Tel: Richard on (0742)
25596,

Harvard base CB. 22ft Twig & Coax, two
mikes, SWR meter, swop Spectrum
WHY. Alan Evans, Bury. (061) 7%
6563,

Swop G7000 and six cartridges, Free-
dom Fighters, Conguest of the World,
Munchkins and Laser Wars, worth
£160. Swop for Sprectrum 48K or
Oric-7 (48K) or Atari 400, 75114 (lan
Reade).

Spectrum software for sale. Penetrato,,
Timegate, Flight Simulation, Arcadia,
Cyber Rats, Escape and many moc:,
send for list. D. Ford, Roughton
Lodge, Roughton, Norwich, Norfolk
NR11 85U

Back issuss: Personal Computer World,
Practical Computing. and Computing
Today, three volumes of each in bin-
ders. £5 each. Other electronic maga-
zines negotiable. Bradford 727635,
Caslo MT-31 keyboard complete with
manual and carrycase, worth £160, sell
for £115, post offers, no money, to Paul
Houbart, 12 Cambridge Rd, Southport,
Merseyside PR 9NG.

— — — — — — — — — =

" READERS’ BUY &SELLFORM

Billboard is PCN's micro marketplace. Whether you are buying, selling, or swopping secondhand :
goods, justfillin the form up to amaximumof 24 words. including your name, addressor full telephone

| number and send it with a cheque or postal order for £1.50 payable to VNU Business Publications, |
to Billboard, Personal Computer News, 62 Oxford Street, London W1A 2HG. But remember, this |

| service is not for commercial advertisements; we will not include ads from companies large or

| small, or from anyone carrying on a profit-making business. Also, we cannot guarantee to place ads
in specific issues — it’s first come, first served. No reprints either unless you send in another form. |

| Please write clea rly putting only one word in each box, and remember to include your full address
and telephone number, even if you don’t want them in the ad.
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MICROSHOP

Rates: £10 per single column cm. Minimum size 3 cm. Series discount available. Mechanical Data: Column width, 1 column
57mm. 2 columns 118mm. 3 columns 179mm. Copy Dates: 10 days prior to publication.
Contact: [an Whorley on 01-323 3211.

ORIC 1

CREATE HIGH SPEED PROGRAMS WITH EDITOR ASSEMBLER:

DISASSEMBLER: IMMEDIATE TEST FACILITY.

Instant, direct, powerlul machine code is available at your
I‘mwmus with this COMpPOsite pmgmm Auto address and
disassembly of code with control key back and forth scrolling for
input and editing, direct assembly 2nd errar message support
similar to prg?l:ammlng In basic.
Cursorcontrofled Editor, with direct change, insertand deletewith
automatic expansion and/or closure of text. Decimal of Hex input
or numerics with loggel. decimal-hex display of address and
Hpmnﬁs Mixed code, data, string inputs up to 255 characters.
elocate DUI:IE1I.II'II2|IUI'I

il 6502 code plus labels with autobranch calculation.

Pseudn DFS ﬂHG START, END, DEL, EQU, DEFTS, DEFW,

ﬂptmnal high speed hex-display as per a monitor or full

dusassemhlgmlhaﬂ ress, hex code, label, mnemonic, operand
symbols table, output 10 SCreen o prnter.
Complete with Instruction Manual, £15

New/Feain EDITOR

adds extra commands to the machine Change,
Find, Get, Insert, Delete, Move, Value, Organise,
Centre and Right Justity Text.

Can be used as a word processor database or
program editor, handling up to 24k on a 32k
machine. £15
RENUMBER resequence. All or part of a program
may be renumbered with update of Goto/Gosuby/
Then/Resume statements. £6
MONITOR produces machine code programs on
tape. Input, display, record, and test code hard
copy faature. Input'outputisin HEX or ASC codes,

£

15
MICROPLOT
19 THE EARLS CROFT, CHEYLESMORE
COVENTRY CV3 5ES. TEL: 0203-503038

BEST 64 GAME EVER

STIX

IS NOW AVAILABLE —£8 + VAT

Coming soon. ..

CRAZY KONG, 3D GLOOPER

Write for our free 64-page catalogue

Winchester House, Canning Road, Wealdstone,
SUPERSOFT Harrow, Middlesex, HA3 7
Telephone: 01-861 1166

SOFTWARE
FOR YOUR

CBM 64

Scramble £7.00  Malrix £8.00
Frogper £7.00 SlarTrat £7.00
Sprite Man £7.00 £4.95
Crazy Kong £7.00 Griﬂ Runner £8.00
Panic £7.00 Pakacuda £5.75
Landar £9.95 Cyclons £5.75
Attack of the Mutant Escape M.C.P. £5.75

Camels £8.00 Ceniropods £5.75
A MEW ADVENTURE FOR YOUR 64

Dead Man's Gold £9.00. We dare you to seek the reasure
and return it (o the correct grave.

NEW ADVENTURE FOR YOUR VIC 20+ 16K
The Enchanted Chalice £8.50. Find the chalice if you can.

NEW FOR ANY SPECTRUM
Flm:av Fun, Quackers, Escape M.C.P., Centropods,
e, all at only £5.75, and for 48K Spactrum: Phantasia
n?g Hidden City £5.85
MNow in stock from “Imagine Software™ for any Spectrum —

JUMPING JAGK £5.50

This is one game we jus! can't stop playing.
ChequesP.0.510;

BYTEWELL,

203 COURT ROAD, BARRY, 5. GLAM. CF& TEW.

Tel: (0446) 742491

Looking for

Spectrum Programs?
MURDERONSPEC ......ooovemveeeccrersnrenremsnnsssns £5.50
MICRO CHESS.... . £6.95
ESCAPE............. .. 54.95
NIGHTFLITE. e £5.95

CAN YOU MISS OUT ON
A GOOD GAME?

We couldn’t which is how we can offer you
more quality programs.

Far the Dragon 32:
Scanner 13 £8.45. Odyssey parts 1 and 2 £9.95,

{‘,}‘,f‘fﬁf"ﬁ‘g‘ I ;;;ﬁ;g’s mfgﬁ:?ysﬁgﬁﬁg?s:g?sﬁ Master code £6.50:
INCACURSE ......... £6.95 For catalogue and full details to order any of the
SPECTRUM GOLF £375 above, please write to
AND MANY OTHER PROGRAMS
ABOVE PRICES IN%#%&ELOLFS%T AND PEP.5.AE. Bambv so.'tware
Cheques/P.0.’s crossed and payable to: Leverburgh
- VYAJYSHK, Is;i gfs ';?r;{is
sl-;l- AUST%ﬁEgg::lNUgEL or phone 085 982 313 or 239.
TEL (0726)-61791 Please phone between 9am and 9pm.

CIVIL WAR
BBC 32K
Superb game of
military strategy

for 2 players
£3.50
Sherwood-Taylor,
3 Victoria Gardens,

STOCK CONTROL

‘STOCK CONTROLLER’ RUNS IN 48K ON
ZX SPECTRUM
400 STOCKLINES
STOCKLINE & TOTAL STOCK VALUE
MINIMUM STOCK LEVELS
CALCULATES SELLING PRICES
PROGRAMMED FOR USE WITH OR WITHOUT ZX
PRINTER, SPECIAL ‘BINDER’ PRINT
FREE POCKET BINDER FOR YOUR PRINTED STOCK LEVELS OR
SELLING PRICES

£12.50incl. V.A.T. & p.p.
DIPAK SOFTWARE

Software for
PET SHARP
TEXAS

AR programs listed can be writhen in
German or Danish bext (except for
Pat)

——

TEXAS PET' SHARP
Martian Landar Typing Test
Alien War Moese Code Test
Lurnar Lander Plus Plus!!

Special Noughts and Crosses
Basic Tutonal Electronics Digital Technigues
Mushical Compoaditian, Morsa Code Test
Speach (il reguired] on most peograms using Speech Edilor
EDUCATIONAL
Basic Tutorial {5 pasts tolal appoox Tk}
‘E]lgc'l'mnﬁ Tulonal a5 abovir] Morse Code Test, Typing Test
Fat/Shamp Jimsaw Puzzle
\Iuiﬂ‘-;pSpm Gamas i Noughts & Crosses inlarge graphics|
meag u&ngﬂfplared simuaneousty
ree-Card Brag, Code Breaker \---L ng Castie
UTILITIES

3
6502 Dis-Assambiar in Basic. Dis-Assambler 8o Sorpan or Prnber
(Pl anty)
We are on Prestel Mailbox (Enterprise 268559565)
Tele ordering details in catalogue.
All programs £4.00 post paid.

AQUARIVS SOFTWARE

10 Kenneth Road, Basildon, Essex 5513 2AT.
Telephone (0268) 559565 (24 hours)
Prestel mailbox. 0268559565

Hundreds of Second Hand
Tapes on offer, for most
computers, at bargain prices.
Refer back to PCN issue 16th June

No. 15 p. 83, or phone between
9am and 5pm 0691 652626 or write

I
HEATH MICROWARE

UNIT 10, TITCHFIELD INDUSTRIES, :msmm' LRy L g Bl
. TITCHFIELD, HANTS. PO14 4AD o cowestay, .
Henstridge, Somerset. Tal: Tikchfeld 26756 OSWESTRY,
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J.B. Micro Ltd announces the launch of

SUPERTYPE

an outstanding Waord-Processor for the MewBrain put
together with help from our personal and business
users. Thisissimply the bestavailable, £45.00
‘We cannowsupply you with a COMPLETEWP SYSTEM
for only £999! This includes the suparb new Brother
daisy printar, 8 NewBrain, monitor, cassette storage
and even SuperType itself, Contact us for ademonstra-
tign.

Other NewBrain Bestsellers —

CHESS — a superb opponent with & levels of play.
Waorth buy the mncralp £14.95
DATAST! R —Make it your address book, diary, cliant
info file etc. Choose up to 13 title headings. Searching
may ba on up to 5 of these simultaneously! Vary
versatileandonly E15.00
BANK ACCOUNT — The most comprehensive yet the
aasiest to use. Extensive facilities include selective
subtotalling etc. Gives bemter statements than the
bank! E15.00

NEWBRAIN DISCS ARE HERE!!!!
CONTACTUS IMMEDIATELY FOREARLY DELIVERY OF A SUPER
CP/M DISC SYSTEM|
All prices include VAT, Plsaso sdd 50p php

Jg MICRO LTD.

For the latest software and hardwans gt write o wisit us #1: Suite
5, Belmant Chambaers. Bakers Ad, Uxbridge, Middx. Or phone
anytime {0835 57908

NEWBRAIN

MICROSHOP

Software

LIMITED OFFER_*= _

-

- -
o S
- —
-
i S -

i S —

ORIC 1
43K

Plus £40 of free software

SAGASOFT

148 Barrack Road,
Christchurch, Dorset.
(0202) 486207

SIX OF THE BEST FOR ZX SPECTRUM

1. THE HOBBIT 48K £14.95
1. PENETRATOR 48K £6.95
A, 3D COMBAT ZOME 48K £5.95
4. CYBER RATS 1 or 48K £5.95
5. BLACH HOLE 16 or 485 £5.50
6. JETPAG 16,00 48K £5.50

3 GOOD REASONS TOBUY FROM K-RAM

1. ALL CASSETTES CHECKED AND GUARANTEED TO LOAD

2. POSTAGE AND PACKING FREE

3. 50p DISCOUNT VOUCHER(S) WITH EACH ORDER
CHEQUES OR POSTAL ORDERS TO:

K-RAM, 15 DANBURY ROAD, RAINHAM
ESSEXRM137UR TEL: (04027) 55629

ACCUHATE ASTROLOGY
from

ASTROCALC

Our 3 basic modules, Natal, Pm%ressm ns and Transits

are now available for
BBC Colour GENIE
NewBrain

With Astrocalc programs there is no question of planats being several d ru:s
Q01 i the wroae Sign! Theaverags nnoris [es3 than Vamiactiongtude

anets (20th cenbury)

or £18, the natal pu uulam gives you the longudes. declrations, Equal and
Placidus howse cusps, Qualities and E rarrw_'\-lsanr: ol course e aspects with
actual ores shown_ Knch howsas and Trus Node alss for 21l except Newfirin,
For another £15. the progressions and frargils modules give you the
plogressed positons, fos any year, mulul aspects, piogressed o natdl,
progressadio rogressed. andlusdr aspects by monthc pls cxact datetransits
for pericgs of from 1 10 12 munlrs Icmr Panels) or on a daily basis (al

SI'EI:ML IJFFEH
for 16K Sinclair ZX81 owners
all 3 modules for only £25

Man;mnre medules for the 85K Spectrum, Genie 1, 2 and 3, Tandy TRSED 1
and 4, Commdaane PET 3000, 4000 and 5000,
Pigase send cash with order, or a large sae for further details tor—
FOR SPECTAUM AND COMMODORE MACHINES TO:—
TERRY DWYER, MA DMS ASTRO
53 LOUGHBOROUGH HUTIEL Illj[IRII1 ;E,%GHEMIJG LE1Z BOU.

FOR OTHER MACHINES TO:—
COLIN MILES, BSc DMS ASTROL
67 PEASCAOFT ROAD. nd«unfu?ﬂm HERTS HP SER
0442 51803 (AFTER & P)

LAERYNTH — 30 Maze game.
OTHELLD — hmdhmhﬂmm

fast
MELlﬂi—hblmhl&m
SPACE TREK — Lap the Wi
[NSASSEMBLER — Examine machine code progrims i standard
1-30 moemonics.

DEFT. PCA, 17 TEG CLOSE. PORTSLADE, SUSSEX
QOther programs else available, send for details.

LYNX 48K SOFTWARE

£4.75 each inc. p&p. Cheques/P.0: 100

QUAZAR COMPUTING,

Programs Wanted
We require quality programs for most
micro's and experienced programmers to
undertake contract work.
We pay cash fees, royalties and distribute
in the UK and USA,
Phone: Basingstoke (0256) 25107 or write

tor:
DREAM SOFTWARE, P.O. Box 64,
Basingstoke, Hants. RG21 2LB

Hardware

LERWICK, SHETLAND
o)

{; Tel: 0595 2145
. %~ Software, Books Accessories
a Service

Acorn Computer, Dragon-32, ZX81,
Spectrum, VIC-20, CBM-64
Open Mon-Sat 4.30-5.30

48K ORIC GAMES

NEW REALEASE FROM
TOUCHSTONE

/v’iswmoncu msrag/\/

You're Handsome Harry,

the Blowtorch Blaster!
Money's your life

and that's what you're after!
Blast the planet surface free of ice tomake a
landing site, survive the storm, recharge

our energy and power back to your Mother
gmp . and on to the next planet.
An ice-cool game of skill.
Very addictive.
£5.95 from

Touchstone,
61 Highfield Road,
Saxilby, Lincoln, LN1 2QJ.

DRAGON/ATOM/ORIC-1
ADD LOW-COST 1/0 POWER
WITH A VIA BOARD

Drive extra /O devices, from LEDs &
switches to extra peripherals. Link 2 micros
far data/program transfer, spool listings o a
second micro to print/save etc. (see TEV-
LINK below).

HARDWARE: G522 VIA provides 16 U0 lmas + control, senal port 2
timaprs, inbgrrupt register, 10 volage & inlesrupt Iines taken (o 26-way
IDC plug for easy connection 1o penpharals abe Conrectors avadably
ioe Dragon. Atom; Onc G524 verson should be oul oon. The Board
ity b ntertaced ipmast other 8502 8809 micros, and may be shared
bestwesen mic's by changing the pug-in connécior

SOFTWARE '1EVL|NK'pang' prowides 2-machine paraliel bni (2
Boards nesaded) overall speed al tBK DATA bytis-sa000d with armar

ki

chocking.

APHE.‘:?EPOOLERISIMHMI:DMT 1 Board needed) connect printer
port 1o VA board on réceding miceo and use normal LIST/PRINT atc
Assombledbaand + Alom conmector

Othes software and handware availabla socon
WANTED! Good softedqre (games & $anous) fof royaites or oulright
purchase. Send for details,

MAIL ORDER ONMLY.
SEND FOR LISTS/DETAILS
All prices fully inclusive of VAT, P/P ete.
Tevward Microtech Ltd, (Dept PCN)
403 Dallow Road, Luton, LU1 1UL.
Tel. (0582) 418906

Assembledboand + Dfagon COnNBCIon £18.75
Assombisdbosrd enly —ioryourinierface £14,00
Alomconnoctor £4.00, Dragon connecin £6.00
Cable; Printer portto VA (state mic) £7.00
TEVLINK Boardio Boand cable £4.50
TEVLIMK sware; Dragon/Atom cassene £7.75
Blarkcasseties [eased); 10 x C10kar £5.75
OTHER SOFTWARE:

CAVE QUEST. Undengrand quost far th ring L
of poowis. Or Al Onccassate £2.30
LASERINVADERS: Dragonjoysickgame £2.30
TEVROG'S KINGDOM: A real-tima quest for magic

powrs (and survivad): Ovic £5.75

5H Compisters in stock. Vic 20675, Hrcﬂalasntwmw with ded e
joystick, ingno o prog and game £100, Commodore 64 £225, 2tt31i150
Post Q02 £325, priser for same 3022 2275, Sna. MME?S(E M.E&J(i‘.?ss

both 45K, Apple || Europlus 48K £425, rna'r-'-:a sl‘:-rﬁnnlc .-'annnazﬂ:sll
Atar| 500 16K £125, Alari 400K 030, Sharp Tandy
Green sczeen maorstor £5. TRSBUmodILItGE THSBD-LIHEKH!E Ao
Abam 20 (115 gither 12+ B.arﬂ 12) E69, TI993 ERS, (lpinhof bainertace
E100, Viden Germes' Irom €75, Jup.lerADER:Sé 16X ram bar the same £15,
Epson HX20 £195. Centronics 739 prister £250, Sinclair Spectrum HHKEQS
Atari Therrmal prirter €100, Tandon dise drive uncased E100, 231 £25, Wi
software inc Sargon Chess £15, Super Lander £10, Jelly Monslers m
Mastermind 2 cassatte game £10, Mission Impassibia £10, Vic Mugic €10,
Vicwriler £16, Mistart Herd £10. Siar Battie £10. ALL prices in: VAT, Mergan
Camera Co, 160 Tetenham Court R, Loadon W1, 01-358 2562,

Tl
femely B2 8
badfedal..,

BEFORE YOU BUY

ASK YOUR DEALER THESE QUESTIDNS

* Will'il pried a 100K documant af ooe command

Wil pelsﬂ“lls‘a standard letter o 8949 nu:-nsrrtaersal ong
command?

= While it lsl‘lumq |r-=| can | type 1 e minubes of the [ast medting and
save fhem o

* Can | sea 2l |r'c' 'ne hierw ey prie-oud will look, using an ordirary
felewizion set?

* Can it use e upside-down itaics feaiure of my Obsturo Printer (without
ety having b buy an exira Tage for £10)7

* Cn | emdsad priciler Codes al any posmion wilhin 2 et line?

I,.-.-|| kock the keyhoand in cage the cat goes bo Skeap on it?
* Can | search and replace, centraliss led, count wards, elc?
* Doesit mmwmalleﬂ-l: operating sylems, using cascetles?

IF ALL THE ANSWERS ARE YES, ANDIT
COSTSLESS THAN £20, BUY IT.
ITMUST BE WORDSWORTH!

ALSO AVAILABLE DIRECT, PRICE £17.25, FROM

IAN COPESTAKE ()

23 Connawght Crescent, Brookwood, Woking, Surrey
5U24 0AN. Telephane 048 67 Brook 4755
Prinhing service avalable. Dis verians seppied 1 specal proer.

= Wul!l‘llalrg'v'n. B-decimal-placa |Ii'|IJf!$ and add them up aulgmatically fod

Morgan Camera Company
160 Tottenham Court Road,

London W1 Tel: 01-388 2562

WANTED PERSONAL COMPUTERS ]
all modois bought tor cash

PCN JULY 21-JULY 27, 1983
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MICROSHOP

Accessories

s JOYSTICKS from £4.50 each

[
| THE NEW DELTA 14 HANDSET FOR THE BBC DIRECT FROM
|

vears by DATABASE owners these high Specification handsets OUR FACTORY

uttons fo take the strain off of your keyboard

TA 14 comes in two paris. One handset will plug inta the Add to

OgUe Sprng return joysliek plus thiee button functions.

part is the DELTA 148/1 adaptor box which connects the 15
) the wser port, This gives 12 butlons on a 43 matrix, The

1 grl 1ling selects a second joystick which can be plugged info the adapar

hex DELTA 148 JOYSTICK HANDSET FOR BBC £10.95 N KIT FORM: kit contains 1 swilched joystick assembly. 2 moulded case

! halves, firebutton, 1.5melres 5 core + screencable, fixing screws
DELTA 14B/1 ADAPTOR BOX AND CABLE £13.95 £4.50 per KIT

OoUT NOW READY BUILT with @ way D' s0cket— suit Atari arVic 20 £5.95@ach
FEW QLY with polentiometers and S way din sackettosuit Dragon £5.00each
CONMNECTORS
D’ conneciorsSway femaleplug or 15 waymale plugcomglata w: I’|-'|l.|u|.1£s‘I A
Dvin plug Sway 240deg .. ]
Ywaylemale plug mouldedto 1 metre of Scorelead .....K2.50
" AERIALSPLITTERSWITCHES £2.50

(Sawes unplugging TV Aerial to connect computer)
Cheque or PO with order, i85 quored.'NCLL.ﬂE Wli' 1st Class Post, immediale despaich

7 day money back guaranies. E
VOLTMACE LTD., PARK DRIVE, BALDOCK, HERTS.
Callerswelcome Monday to Friday. Telephone:{0462)834410

Programs

Ifyou
have writtenor are
writing an original
machine code
arcade
quality game for the
VIC-20
orthe
Spectrum,
WEHAVEANIDEA
which could make your
game
THEBESTSELLER
INEUROPE
INTERESTED???
Tel: 01-861 1088
NOW,

| A z
F PROM SERVICES Speed up the action with
ps{manenrsaﬂ_wam PlCKAHD JOYSTch
ZJt'Hardware Specialists CONTROLLER
zX81 af\IIr:l'\-'wsI use of any keys, i’é(él,l just cursrulc:rs —hno
. special programming — does not affect other
&K Eprom Board inc Epromiorii.................E19.95 add-ons _rogpemm Sgce until the end of June.
Eprom | 40 routine tool kit . e IR 1 1 Price: £19.95 + £1.50 p&p
| Eprom || Rapid Save/Load...................... £9.95 Spectrum ZX81 compatible
| EpromZXMOntor.........c..cooianiens .. £9.95 Success Services (Dept PCN)
| EpromXadvancedtoolkit....................coo.. £9.95 154 Hig_‘l;:‘sshie;!aﬂlﬁg;%hﬂvalsall.
RomulusZ80 Disassembler......................... £8.85 BEL WIOS,
Graphics Board inc 4K of Eprom ... E24.50 )
Motherboard— 3slot B 3 | —
2% SPECTRUM i =1
Rampack Adaptor .........cooveeviiiniinns £6.95 z
EpromBoard...........oooceviieiiininnns ... £19.00 LT 2
230r 2B way Edoe Cards...... L EDTS | Pt
| 230r28wayEdge Connectors ...................... E2.50 | o  Soad SAE for feafiet «
/O porsiromE14.50, A/D cardsfrom£22.95. *State ZXST or SPECTRUM -
DVA convartar £E27.00
ELINCA PRODUCTS LTD.(8)
Lyon Wnrks'.[Capel Street, ; 514‘99
Sheffield 6. (tel 0742 339774) |[EEISRETIS Sir- Tt
EPROM SERVICES RV Pom FREE

l All prices inclusive of pip. Please send sae for details
|
]
|

3 Wedgewood Drive,
Leeds LS8 1EF (0532) 667183

E[N EQUIPMENT

£

PSON Fxm Printar £385.00
IE‘N.-%X:‘:.“P.E‘“?..“XL‘L"“-“‘ 3 e
IR fP:Sr::a o 4&3 £195.00
£226 2 G Sl e
BZA £396 ShgEonsTRATON BoUPENT £800.00
92P  £509 NS —
928 £615 Ulue  Developments
83A  £566 C S
93P £736
93S  £842 : Insurance
84P £906
84S £1011 INSURE

PRICES INC. CARRIAGE. EXC. VAT.
RING FOR PRICE LIST

Harrison Computer
Supplies

YOUR COMPUTER

Impact damage, Fire, Theft
& Transit Insurance for

STRUTT STREET, BELPER, your Computer
DERBYSHIRE DES 1UN Equjpmen[‘;
Tel (0773) 820202
£1to £1,500 cover............ £8.00 pa £10 (excess)
£1,500 to £2,500.. £16.00 pa £15 (excess)
£2,500 1o £8,000.. ... £16.00 pa £25 (excess)
The ZX81 Improver

Is your keyboard dead? FedE.rp with checking E10,000 vcevvevvorrsrsrenen %20.00 pa £25 (excess)

every keysiroke? You need The Improver. This

precision tool puts “positive feedback” into your Ask for details

keyboard. And because it adjusts the keyboard

itsell, t is unbeatable value at only £1.75 + 25p KGJ Insurance Brokers

pap. 6 Hagley Road, Stuurhri-:lge. West Midlands
DYB 10

S. McQUILLEN
Tel (03843) 5333/2545

Penrose, Glynn Circle, Kinmel Bay, Rhyl.

0745 55978

ORIC1
PROGRAMMERS

Highest royalty % paid for
original programmes. To join our

SPECIALIST

team, send tape or general details
of your programmes for our offer.

CIRO SOFT

184 Hiltingbury RBd, Chandlers Ford,
Hants. 505 INS.

Books

BOOKS for ATARI

COMPUTE! BOWOKS:-
First Book of ATARI £1295
Second Book of ATARI . . . £12.95
First Book of ATARI Graphics . . . E12.95
Mapping the ATARI . . . £14.95
Inside ATARI DOS ., . . E17.95
Machine Language For Beginners . . . £12.95
OTHER PUBLISHERS
De Re ATARL. . _£17.00
ATARI Technical otes
Making the M

10 £9.9
EFFmEn’s Ehb
40 The Market Place, Chu{_:penh.]m, Wllls, SMN15

Tel. (0249) 657744 or (0249) 654321
ext. 39.

e —

To Adverfise
a

lan Wherley

01323 321

86
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Services

MICROSHOP

agon 32, Disc copying bor BEC 4080

| \n-l' se mgrw madl arder addross s Chalksatt Lid, 37 Willswslea
ad, Morhwick. Worcester. Yours Sincenely, Simon St

L 1 B (WANTED GAMES)
The most poﬁrerful language for & PROGRAMS

Stable. | specialise in droct N the BBC microcomputer,
gcJ:SL"IE based micros: BEC AB includes a full screen editor and If you have any ideas for computer games which we can
<1 crdor blaris: Blank cassottes. assembler. Language ROM, 450 devalope and market - chat with our creative director.

= i H B FREELANCE M/C PROGRAMMERS REQUIRED
COMPETITIVE page Manual, Utility disk.

mmuu,m 08692 2831 PRICES Published by Acornsoft — £99.65 it B

I'm proud bo be sole duphcalor for Chalksah Educational Programs. also BCF‘L for any CP/M—E172.50 aducational programs for:

- Hiﬂha“’s ﬂumplll&l Pllldl.ll:—ts I.td Please contact: IMS Software
46 WEST E.Hn. LAUNTON, OXON .ﬂxﬁ DG, Brookside, Blewhury, Didcot, 143-145 Uxbridge Road, London W13 9AV
2 Oxon 0X11 90A Telephone: 01-567 6288 J
Telephone 0235-850218 \\

Woa are looking for original games and

VIGC 20 = SPECTRUM = ORIC 1+ BBC

MAKE YOUR ADVERTISING COUNT

on(01)3233211

@ Commodore 64 card games. 3 Patience games and
Hearts, £10 cassette, £12 disk. Watling, 134 Horn-
church Road. Hornchurch. Essex.

: ® Sirius 1 (£2805.00 + VAT, abyl

Oﬁ ersimmediate meaﬂf onyour market (0670) 839009. Northumberland.
Ca i Ian Whor|ev or Christian M ccarthv left. August 6th for two weeks. Full board in Cornwall

Microshop Classified

. 2.4 megabyte model),
Surplus, brand new machine for disposal at £1000.00
discount. Positively no time wasters or offers. Phone

@ Personal tultion from qualified lecturer. One vacancy

for £170. Learn on a BBC or ZX81. Call 0209 831274
NOW!

@ Texas T199/4A Software |L6K]. 3D maze (T1 Basic), £3.
Frogger (Extended Basic), £3. £3 for both. Stephen
Godfrey, 17 Annes Court. 11 Seafront, Hayling Island,
Hants PO11 AJ. Tel: 3473,

GAMES — UTILITIES — EDUCATIONAL — ACCESSORIES — HARDWARE —

SERVICES
ADVERTISERS

to advertisers

MICROSHOP CLASSIFIED

: For m:ET £10 you con adverlise Four program ar
service in the Mo, 1 SELLING WEEKLY

MICROSHOP CLASSIFIED ADVERTISEMENT FORM

62 Oxford Street, London W1A ZHG

10:

TE M e or s o P G v Ve ALL TECHNO-FREAKS
MICROSHOP CLASSIFIED FCN, AND MICRO_WHIZZOST

Please find enclosed my cheque/PQ for £10 for the following ad Personal Computer World ib lODklng

Can you delve into the relative virtues of

the Intel 8086 versus the Motorola 680007
Are you into microcode and assembler?

If this is what turns you on apply with CV

Compirter
CALLING

for a resident technical expert.

CP/M86 v MS-DOS
or

Jane Bird (Editor)
Personal Computer World
62 Oxford Street

London W1A 2HG
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NEXT
WEEK

£20 Laughline

Peripherals
PCN tests the Zeaker Turtle.

Hardware
Richard King puts together

the micro he'd like to see.

Software

Packages that have designs
on your BBC Micro in the
twinkling of a pixel.

Micropaedia

Part 5 of our study of the
sound properties of micros.

Plus all the regular features
and the latest news.

What is Tony Clarke (left), managing director of Dragon Data, doing
with a horse and a rider at Dragon’s Port Talbot factory? Will Dragon be
putting a horse into the promotions field against Epson with Miss World?
Has Port Talbot become an unsaddling enclosure?

Put words into the mouths of Mr Clarke, the horse, or Rosalind Bevan
toenterour latest Laughline contest. Send them 1o PCN at Evelyn House,
62 Oxford 5t, London W1A 2ZHG, by August 4, and we’ll announce the

What
results?

We knew we’d use it some time.
As the temperature soars and
the computer industry stead-
fastly refuses to do anything
silly, it's obviously time to dust
off an old chestnut we've been
saving up for you.

A US company called Com-
puterock advertised its latest
product in the Wall St Journal.
It's the Personal Computer
Rock — miniatuarisation car-
ried to its logical conclusion.
Millions of transistors have
shrunk so small they no longer
exist. So easy to use you don't
even have to turn it on. Mod-
ularly upgradable with
Peripheral Pebbles™ so it can

winner shortly afterwards.

extend its non-functionality as
vourneeds grow. Bestofall you

FAL285D
{;ur blusc

technology

150 year \

s of coaputer
o5y,

get vour $13.95 back if it

(—i and he aszks me

/ about the 1.15 at Ayz_

actually works.

It’s hard to tell how seriously
advertisers and  customers
viewed the promotion but we
have a sneaking suspicion Com-
puterock may have had a lot of
takers.

Our suspicions were con-
firmed when CE Softwére came
out with Invisicale — a prog-
ramme which does nothing.

PCN Datelines keeps you in touch with up-coming events, Make  PCN Datelines should send the information at least one month

sure you enter them in your diary.
Organisers who would like detai

before the event. W

Isofcoming eventsincludedin ~ News, 62 Oxford Str

rite to PCN Datelines, Personal Computer
eet, London W1A 2ZHG.

UK EVENTS

Event
Bth ZX Microfair
Acorn User Exhibition

Computer Open Day

Video, Audio and
Computer Show

Home Entertainment Show
Computer Open Day Exhibition
Microcomputers in Business
Persdnal Computer World Show
Computer Fair

European Computer
Trade Forum

OVERSEAS

Event
International Micro Computer
Exhibition

National Computer Business &
Office Systems

Personal Computers & Office
Automation Systems Exhibition
Australian Computer Exhibition

International Peripheral Equipment
& Software Exposition

Dates
August 20
August 25-18

Venue

Alexandra Palace, London
Cunard International Hotel,
London

September 1 Draganora Hotel, Leeds
Sep 16-18 Bradford Exposition
Centre

Sep 17-25 Olympia, London

September 22 Central Hotel, Glasgow

Sep 27-29 Warwick University, Coventry

Sep 29-Oct 2 Barbican Centre, London

Oct 2 The Sir Frederic Osborn School,
Welwyn Garden City

Oct 4-7 NEC, Birmingham

Venue
Kuala Lumpur, Malaysia

Aug 16-19 Auckland, New Zealand

Sep 53-8 Amsterdam, The Netherlands
Sep 13-16 Melbourne. Australia
Sep 13-15 Muoscone Centre, Anaheim, USA

Organisers

Mike Johnstone, 01-801 9172

Computer Marketplace Lid,

(1-930 1612

Tony Kaminiski, Couchmead Communications
Ltd, 01-778 1102

R. Cooper,

J. Wood & Sons Lid,

Bradford 720014

Montbuild Ltd, 01-486 1951

Couchmead Communications Lid, 01-778 1102
Peter Bubb, 01-892 4422

Montbuild Ltd, 01-486 1951

R Brown

Welwyn Garden City 23367

Clapp & Poliak

Europe Lid,

01-747 3131

Organisers

Conference & Exhibition Management Services
SDN BHD, 9-A Jalan 5524/8 Taman Megah,
Petaling Jaya, Selangor

Trade & Industrial Exhibitions, 12 Heather
Street, Parnell, PO Box 9682, Auckland

RAI Gebouw BV, Europaplein 2, 1078 GZ,
Amsterdam

Riddell Exhibition Promotions PTY Ltd,

166 Albert Road, South Melbhourne, Vie 3205
Cahners Exposition Group SA, 0483 38085

bt
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Announcing more exciting

programs for the BBC.

Acornsoft is the software division of Acorn
Computers, the company that dcsigned and built the
BBC Microcomputer. Here are four more exciting

programs, all designed to get the most from your BBC
Micro.

Magic Garden (£9.95) is a cassette based on
Shirley Conran’s successful book. It's a problem-solving
program which provides the complete beginner with
instant answers to the questions of what to phinl and
where. Simply tell the computer whether you prefer
a shrub or a flower. the type of soil. light and shade
conditions and required flowering time and the
computer will come up with a selection of possible
plants.

Draughts & Reversi (£9.95)is a cassette containing
two traditional board games for you to play against
the computer. Both give a graphic display of the board
on the screen and you can enter your moves with either
kefhoard or jo}'stir:k, The games can be pla_\e'{] at
varying levels of difficulty and on the higher levels you
will find the computer to be a very worthy adversary.

Hopper (£9.95) is a game on cassette which can
be played with either keyboard or joysticks. Hop the
frog across the busy motorway trying to avoid four lanes
of fast-moving traffic. To get across the river to the
frogs lair you must leap on to the logs and turtles backs,
but beware of the diving turtles, the crocodile and

the snake.

BCPL (£99.65) iz a flexible modern structured
language that’s very easy to learn. The package consists
of a BCPL language ROM., a 40/80 disc and a 450 page
User Guide. The dise contains the BCPL Compiler.

a Sereen Editor and a 6502 Assembler. BCPL is
particularly good at handling Input and Output and is
ideal for writing utility programs and to develop games
and commercial packages.

Shirley Conran's
Magic Garden

for the BEC Microcompuier Mode B

Draughts
and Reversi

For Fhe BBC Macrocomputer Models Aand B

Hopper

for the BEC Microcomputer Mol B

How to get Acornsolt programs.

It you're a credit card holder and would like to
buy the programs shown in this advertisement, or il you
would like to know the address of your nearest stockist,
just phone 01-200 0200,

Alternatively. you can buy the programs directly
by sending off the order form below to:

Acornsoft, ¢/o Vector Marketing. Denington Estate,
Wellingborough. Northants NN8 2RL.

Also use this form il vou would like to receive

the current free Acornsoft catalogue.

Please allow 28 davs for delivery.

2 Credit Card Holders, '|1-|a-phum‘ 01-200 0200,

Wellingborough. Northants NN§ 2RL.

Registered Mo, 1524763, VAT No. 215 8123 85

ACORNSSFT

| Mease send me the Tollowing:— (Caile
| PROGRAM PRICE  QUANTITY | TOTAL idgoals]:
| Mgt Garden £9.95 SHBX04
|I:,|:|!_:"'|I.~.& Beversi £9.05
l Hopper £9.095 .
1 B, LO0ns ShLOZ
‘ Torral
| enclose |’Ua’r}u-f|u+~ lliil\ilillt' to Acornsoft Lid,
‘ Or charge my credit card.
‘ Card Number )
( Armes/ Diners! Visa/Aeeess (Delete)
‘ Please send me the Acornsoft brochure ]
& Name o
Address s
l 2 = Posteode____
| 5i=t_'n.'|1ur|' PONT
|
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Or direct from us at

329 CROXTED =

01-674 4572 ROAD. LONDON SE24

Dealer enquimes contact Tim Langde

Langdell ;
= . >
= % GALAXIANS The first 'arcade perfect wersion of the papular JOUST You, White Knightdo!l*gupunymr Usuﬂnandm_bame
ganme, wWritten in maching code for super-smooth fast action play with the Dark Lords upon their uzzards. The most amazing
- Hi-res mavement and superb sound effects make this the game hi-resolution raphics and movement Ever an the ZX Spectrum-
-5 other Oric games will e compared with. C5.95 4BK Onic: 18k "6 or- ABK RAM . £5.98 Realisation; Andrew Glaister.
. 2 yersin soon. Realisauon. Gordon Aussel FIREBIRDS Wave after wave of Firebirds ‘and their CONDFLS the
: : MONSTERS Dot PANIC! Alone in the maze of platforms and Blue Weavers and the White Bombers; ever chasingthe
e ladiders on Saldon 11l you must find unwer-mudulesmme system Firebirds Motherships Unlimived waves and specially crafted
. -3 guarded by the Monster-Robots. But you have your Laz-Gun to ma oudedsuper-swmﬂia:ﬁm and sounds a
LR hlast through levels 2nd send them crashing v their fate. <tandard in shoot-em-up s, Runs on any ¥ Spectrum.
DOne of the best 100 machine code games yet for the £5.95 Realisation: Graeme Devine.
'Draaah‘az £7.99. A REPULSAR The last outpasts af Mankind are under almast
S ROBON Quite simply 3 quantum leap better than other versions constant attack and you alone have co of the defense
of ‘Berserk’ for the crum, Nine levels of play, and full feature ystem. Fast and furigus version of the arcade game Missile
action ncluding Aobon chases, laser qguns; and It you dally too Cammand. Works with Joysticks. Any ¥ Spectrum. £585
gpectrum. £9 05 Realisaton: Realisaton: Andrew Beale.

I.ung the Rabok will get you! Any ZX
Andrew Beale.




