which one’s
for you?
We compare,




VICQO GAMES

QUICKSILVA

TO QUICKSILVA are proud to introduce
E.'\Jé.gg Skyhawk written by Chartec
QUICKSILVA for the VIC20 personal computer,
many more amazing games to come!

SKYHAWK:

Features Multi-colour Hi-res 3-D
Effect Graphic Realistic Scrolling Landscape,
Aircraft Landing and Refueling, Radar and Aircraft
Status Displays, High Score Save, Full Sound
Effects, Varying Formations of Actal:kung Aircraft,
Extra Life at 3000 pts, Fuel Low Wearning,
Reaslistic Explosions. For the VICED+BK or BK
expansion + Joystick.

vic20
+JOYSTICK

TORNADO: In the
midst of the Colony
‘Wars ships are
attacking you from the
ain, you have three
types of ground base
to bomb. Features: Full
Colour: Hi-Res Graphics,
Sound, Increasing
Speed, High Score,
Progressive Difficulty.
Random Landscape,
Explosions. By Chartec
for the unexpanded
VIC20 + Joystick.

VIC208 OR 16K
ocrese userdeingble characiers
I your W programs.

PIXEL

PIXEL POWER

VIC20 UNEXPANDED

PIXEL

TRADER

HARVESTER &
BRAINSTORM

A out-throat strategy
game to reap valuable
boosterspice around the
planet Delta. Hi-Res
Graphics and lots of fun
for two to four players.
For the unexpanded
VIC20.

STARQUEST/
ENCOUNTER

A voyage of discovery
and adventure in the
cosmos. With the help of
your onboard computer
you seek a habitable
planet amidst the perils
of deep space
For the VIC20
+ 18K RAM.

A graphics workshop
packed with ussful

features such as Create,

Amend, Save and View

et
For the VIC20 with BK
or more added RAM.
SUBSPACE
STRIKER & ZOR
It comes from out of
nowhere and then
vanishes back into the
ether With your deadly
antimat torpedoes, you
unieash havoc in the
Federation's
Spacelanes.
For the
VIC20 +
18K
RAM.

A trilogy of 168K
programs that combine
to give an epic 4BK
graphic adventure. As a
galactic trader, you deal
with some very bizarre
customers indeed. Will
you live to tell the tale?
Supplied in a box with
extensive instruction
booklet.

For the VIC20 + 18K
RAM

Tornado £5.95 O
Skyhawk E£7.85[0
Trader g1a4850

bspace Striker + Zor £7.95 [

Starquest + Encounter
Pixel Power
Harvestar + Brainstorm

e€7950
e7850
£€7.950

’ LEASE SEND ME THE GAMES
ED

P
AS TICK
- Total chegue/PO. enclosed

Please send your order to
UICKSILVA LIMITED,
PALMERSTON PARK HOUSE,
13 PALMERSTON ROAD,
OUTHAMPTON

TEL: (O703) 201689

I-— [~ _-_-’
NAME ...
l ADDRESS ...

| sUpeliEn ON CasseTTe

Cheque payable to Quicksilva Limited

rams aré sold accord

mg m cuncxsu.u Lid's lerms of trade and
conditions of sale. Copies of which are
available on request



Micropaedia
Spectrum: Part 3
ZX language barrier, Printer
interface, Games and business

software, Multilingual
programming, Books to read
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Torch plans Independence
Day 2
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10Mb portable to the UK, page
10; and more of the week's
news.
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Rhymester reaps £10 reward
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Microwaves 19
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Scrabble on your micro
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Teaching games take the test
Spectrum 54

Horace returns, plus Barney
Bootlace
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PCN SPECIALS

Buying from the US

Advice from Barry Miles on
how to get American suppliers
to deliver fast.

Atari Graphics

Turn your Atari into an artist’s canva
Edmund Bamber.

PCN PRO- SOFTWARE

Four on the 64

Pete Gerrard tabulates the performance of four word-processing

packages for the Commodore 64.

CP/M Simplified

Simplifile, a package that replaces the tough CP/M commands with a

more approachable set, is reviewed b

Torch lights BBC

... and wonders whether, in
marketing the Z80 Disk Pack
for the BBC micro,

Torch is undercutting its
own main product.

PCN PRO-TEST: HARDWARE
38

Atari vs Acorn

The Atari 800 price-cut now puts
it in competition with the BBC
micro. Andrew Tollyfield makes a
timely comparison . . . and brings
the Commodore into the same arena.
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Number-crunching ZX81

Teach your Sinclair — with a little help from Czes Kosniowski and
John Ewing — how to getits sums right. g

PCN PRO-TEST: PERIPHERALS

£

s with this simple program by

27

30
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y Ted Ball.

Prof in print 35
Ian Scales checks out the MPF-II

thermal printer, designed to partner
the MicroProfessor . . .

36
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By Geof
Torch Computers is about to take
the wraps off major additions to its
range of software and computers.,
The long-awaited 68000-based
Torch 700 Series (or Super Torch),
the hard-disk version of the ul-\un;
Torch, the Torchnet loc
d the new ve .m.nu
ervice should see the
light of day on July 4
The Torch 700 has thr
sors — a 68000, Z80 and
enabling it 1o run both the Unix and
CP/M operating systems. It comes
with dual dri standard and a
20Mb hard disk is optional.

PCN previewed  the
Torchmail Plus. Torch hard disk
and Torchnet sysiems in Cam

bridge last week.

Torch flares

Torchmail Plus takes interactive
mail one step further than simply
getting inforr on from another
Torch — it actually allows you w0
take control of other machines and
give them orders. The key 1o the
system is the Torch Ob:
Tobey — language and its associ-
ated compiler.

Tobey is used to set up an Obey
file which contains all the informa-
on necessary to get the computer
10 exccute various timed evenis. A
Torch spokesman suggested, for
example, that you could use Mail
Plus totella Torch in Boston to ring
a Torch in Ontario, or tell on
Austr; n WordStar. There
are also co onal clauses so that
u can ask the Torch originally
giving the Obey command 1o send

—or

back a mes:
been executed or ELS
later

The Torch hard
configured with a standard Mitsu-
bishi 80-track drive in the to
20 or 10Mb hard disk whe
bottom drive normally sits

The Torchnet local area network
is an advanced version of Acorn’s
onet system. However, Torch
has added a few features of its own:
Attach, Permit, Forbid and De-
tach. The first will give you control
of another machine’s disk drives
allowing both Read and Write: the
second permits and defines access
to your machine along the network
the third forbids access; and the
fourth detaches you after loggingon
to someone else’s drives

k system is

'Acorn Electron to be BBC compatible

nd cartridge software.

Acorn’s Electron, on course for an

August launch, will be able to
: "~ de-
n will take

N expansion interface
which willalso give
er interface
games paddies and an R$232
socket
If it sounds asif the Electron

lotin common with the BBC Model
A reflect for a moment on the fact
that Acorn plans to discontinuc the
Model A when the Electron is
launched. The Electron will come
standard with 32K, composite,
RGB and UHF video sockets, the
same DIN cassette VO as the BBC,
ten programmable function keys
(accessed through acombined Caps
Lock/Function key), and an expan-
sion port underneath the machine

for the Elk

Electron launch is Acorn’s ageing
Atom computer. At the very least,
it will probably drop in pri

Like the Atom. the Elec
support the Econet local

arca
network — butitis also likely to use

standard BBC disk drives
Acorn says production models of
the machine ha dy started

arriving from Singapore

2
Kitemark for
exhibitions

A shakeout could be on the way for
the burgeaning exhibition and show
industry. The Computer Trade
Association has taken up the
cudgels on behalf of its members,
who say the public and indusiry
alike are being ripped-off by com-
puter exhibition organisers
The CTA is setting up an exhibi-
tions approval list. Only those
shows which meet the standards
laid down by the CTA will appear
on it and the association expects
that only 50 per cent of current
exhibitions would make the grade.
e CTA urges you to look out
(m the CTA logo.

Mlcm Markétmg

Last week we gave you a telephone
number through which to contact
Micro Marketing. We would like to
make it clear that this number was
erroneous — CG Hac
Ltd has never had any connection
with Micro Marketing and Giles
Hacking's employment with the
company ceased some time ago. We
apologise unreservedly for any
embarrassment or inconvenience
caused them

'Zorba’s dance

Businesses looking for a portablé to
do the more tedious tasks can add
the Telcon Zorba to their list of
possibles

At£l 83 the Zorbacomes witha
Tin green screen giving 80 columns
by 25 lines. two S%in floppy disk
drives holding 400K each, full
qwerty keyboard and a Z80,

In addition. the machine offers

IEEE 488 and
ces if you want to
expand the system. And as part of
the pac £500-worth of soft-
ware is thrown in

At 22Ibs the Zorba may be too
heavy 1o take out dancing. but the
distributor claims it's virtually
unbreakable case. and the ma
comes with a %)-day e

For information contact
Computing on 01-890 1440,

Sun

Intractable problems block

removable Winchesters

By lan Scales

The chances of getting your hands
on fast, reliable and above all
removable hard disks took a nose-
dive last week

e's removable Winchester
disk has been removed from the
market. The California-based drive
manufacturer has produced about
200 of the units for evaluation, but
has decided not to go ahead with
widespread marketing for at least
the next nine to 12 months.

Dave Karlstrom, Seagate Tech-
nology's director of marketing, told
the company was doubtful
that enough reliable media could be
produced to ensure adequate supp-
Iy foritscustomers. Seagate expects
an average of ten removable disks
to be taken up for ev t sold

He said that at this stage the
were only two major manufacturers

producing the disks and this could |

lead to problems. Removable Wi
chesters have been on drawing
boards for some time and it looked
asthough Seagate would be the first
major company to offer users the
advantages of the hard disk's ac
speed and data capacity with the
added advantage of floppy-style
removability

Winchesters achieve their advan-
tages by being fincly enginecred
and sealed from dust and dirt, so
making them removable involves a
lot of practical problems

Apparently these problems have
yet to be solved as ate experi-
enced a high defect level during
testing

=

nese and US companies
ng forces to develop standar-
dised micros so you can loa
programs on to any machine in the
way you play any record on a hi-fi
jore than a dozen Japanese
companies, including giants NEC
and Matsushita, are spearheading
moves to standardise the specs of
home computers, but much of the
lopment work is being done by
Microsoft. Software maker Sierra
On-Line is the only other US

company involved at this stage
The group mh.nd-s to produce

software regardiess of the make of
hardware. If it works. most
Japanese home computers will
become virtually interchangeable
from the point of view of software

— Sony, Toshiba, Hitachi, Fujitsu
and Mitsubishi are reported to have
accepted the idea

But the large US micro makers,
like Texas Instruments, Commod-
ore, Atari and others, have oo
much money invested in current
systems to give the idea a second
thought

The spec developed by Microsoft
is called MSX. In its present form it
is thought to refer only to software
on cartridges, but this is an in-
creasingly common means of soft-
ware supply and the standard could
give cartridges a further boost

None of the companies involved
has yet announced plans to build a
machine to the MSX spec, but
Microsoft says several could do so
when the groupmakesits next move
in July.
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By Ralph Bancroft and Richard King
Lastweek's Computer Fairat Earl’s
Court had two memorable features:
a cacophony of noisc created by
hundreds of arcade addicts trying
out the latest games software and
the producis that should have been
there but weren't

Sinclair, forexample, had takena
large stand, and very impressive it
looked too. But closer inspection
revealed that there was not even a
cardboard cut-out of the Micro-
drive promised in the brochure
a trick repeated by
Acorn which was promising de-
monstrations of its Prestel and
x1 adaptors for the BBC
micro. There was no Prestel adap-
d the Tel adaptor on
s flicking through pages of
Ceefax too fast to be read

To be fair, Acorn did manage to
demonstrate machines that w
running the long-awaited second
processors. But don't get too ex-
cited. The word is that Acorn isstill
tweaking the systems to give the
user access to a reasonable amount
of exira memory

Joining Sincla

and Acorn was

brochure *for the busi E
Commodore 700 and 500 compu-
ters will be available for hands-on
experience’. True, there was a

The launch of the Laser at the show
brings down the cost of colour
computing to £70. It will be in the
shops next month

Admittedly for £70 you don’t get
much. Just 4K of RAM, 16K ROM,
rubber keyboard (as on the Sinclair
Spectrum), and graphics limited to
a resolution of 12864 pixels and
cight colours

The micro has acassette interface
and TV output

To make the most of this micro
you will probably have to add to
your budget £30 for the 16K RAM
pack, £20 for a pair of joysticks and
another £20 for a Cenironics-
compatible printer interface.

Programmers can take advan-
tage of the Microsoft Basic that
comes with the machine in a 16K
ROM. Addi
duled for rel
are Laser Basic (described
speed programming language for
the beginner’) and Laser Forth
They will cost £6 each.

Aswould be expected most ofthe
software that will be released with

Absent micros
dominate show

solitary 700 among a sea of Vics and
64s, but the 500 repeated its
non-appearance act of the previous
week's Commodore Show.

‘Two companics that did get their
new products to the show were
Dragon and Camputers.

The Dragon was to be seen in its
64K upgrade version and running a
disk drive under the OS9 operating
system. The drive was of the

heightstyle that still takes up as
much space as a full height model
because the power supply sits
underneath it

Camputers has put the power
supply for the Lynx disk drive at the
back rather than underneath, mak-
ing it one of the longest disk drives
ever produced. Also on the Lynx
stand was the new 96K Lynxand ihe
first issue of the Lynx User maga-
zine

The latter will be much sought
after by Lynx owners. It contains
material not in the micro’s manual
Nothing essential, you understand
lists of machine code
rou and system variables

Oric was demonstrating its four
colour printer/plotter which goes
on sale shortly for around £170 but
still could onlyoffer promisesonthe
disk system ml telephone modem.
i d-ons for the
Oric were 1o be found on the P

just

stand. One is a joystick interface
that costs £15 and allows you to
hook up. two Atari-type joysticks.

hat software being pro-
der, A + F

and

Sinclair owners had a show
llage' all of their own. The
emphasis was mainly on software,
the majority of which was games (of
the noisy y  mentioned
above). One software, or 1o be
more precise, firmware product
being demonstrated was a word
processor for the ZX81 called
X-word. It comes as a plug-in ROM
pack which has the added virtue of
providing the ZX81 with an RS232
e. The accompanying liter-

ature claims that it is a ‘professi
class word processor’. This may be
bit optimistic when you take
account of the ZXE81's 32 colu
screen and decidedly un-typew

On the hardware side, M
Myte was demonstrating its res
ly launched acoustic modem for the
ZX81and the Spectrum. [toperates
at 1200 baud and costs only £48.

But before you get too enthusi:
tic you should know that you can’t
use it to communicate with Prestel
or the hobbyist bulletin boards that
operate at 300 baud

£70 for colour Laser

Mr.mnhwmlllr.uhlmnu

the machine are games. Games for
the 4K machine will cost £4 and
those needing the 16K RAM pack
will cost £5

The Laser will be sold through
the Computers for All chain of
independent retailers as well as at
L one (as yet unnamed) High
eet multiple

ter in the year there should be

dd-ons for the micro includ-
ing a light-pen (£20), a four-colour
printer/plotter (£150) and a 64K
RAM pack (£150).

The Laser is virtually the same
in terms of size and speci-
n as the Texet, Pro-Tested in
PCN's first issue.

Memotech’s
triple talker

MuRtilingual Mematech.

Of the two new machines launched
he show, the Memotech
500 was the more expensi
£275. For the money you will ge
range of facilities that willsetitup
a keen competitor to the BBC
micro. It will be in the shops in
August.

The micro uses the
Z80 processor with 3
and 16K of ROM. In add

ver-popular
of RAM
thet

is 16K of RAM dedicated to the

¢) for 40-column text
or 256x192 pixel graphics with
spri

The machine is housed in a black
aluminium case not much t-.ggu

clude a numeric and cu
keypad and eight usc
keys

Coming out of the backs of the
machine are two joystick ports.
tronics parallel printer por

setie interface, co

nection fora TV thatincludes sound
output, video monitor output, hi-fi
output for three-voice sound and a
dedicated games cartridge port
The microcomeswith notone but
three languages in the ROM. The
Basic has been designed to allow
y manipulation of the displ
and uses a structured form of
programming. Logo has been i

cluded to exploit its graphics facili-
ties
The

third language is called
d Memotech describes it
ry simple method of prog-
ramming the computer to display
information or ask questions and
then move on to another display
depending on the previous re-

ROM also includes an
assembler/disassembler for
machine code programming.
Initial software releases are ver-
sions of well-known games like
Pacman, Frogger, Minefield, and
Space Invaders. Other games soft-
ware is promised.
xpandability is a key feature of

the machine and the company is
n  80-column

promising video
board, RS
py diskinterfaces to run CP/M. The
RAM can be expanded to 512K and
the ROM to 72K

Memotech made its name build-
ing Sinclair add-on units.
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Gloves off
in battle
for 256K

The global market for semi i d at$14.6 billion
now, in the mid-year of the 64K RAM generation, but we ain't seen
nothing yet. Already Japanese advance men have been touting
specimens of the next generation, the 256K RAM chips, on American
sales trips. 256K RAM may be worth 54 billion by 1989. These Japanese
visits have produced considerable unease in the US semiconductor
industry, the Pentagon and the Reagan administration.

Round by round the struggle for dominance in silicon chips has been
intensifying between the USA and Japan and each new generation of
chips ups the ante required to stay in the game. Since the Japanese
‘companies like Hitachi and NEC were the decisive victors in the 64K
RAM round, taking 70 per cent of the market, they've been able to
generate great amounts of investment capital for the 256K round.

The Americans realise they're about nine months behind in the
current race, but still have hopes of staying in the struggle for anumber
of reasons. First off they hung on to the finer market points, like CPUs
and cust chips. They believe they're well ahead in
Computer Assisted Design [CAD) software for the next generation of
chips. Finally, they're comforted by the thought that America is the
mother of markets and the rage for customised chips here is bonding
large customer and chip makers closer and closer together.

However, mistakes on the US side have hurt the Americans badly.
They have been investing less in the future, putting only 15 per cent of

By Chris Rowley

been spending 25 per cent.

Since the Japanese automated in the mid-seventies on an awesome
scale while the Americans shifted production jobs overseas to
low-waged nations the Japanese firms now have an inherent advantage
in production of dynamic RAMs. Their near automatic plants turn out
mass volume chips with very low defect ratios due to lack of human
dust, dandruff, sweat and so on, and that means high profitability.

In addition, the Japanese won the early 4K RAM round, which gave us.
the calculator boom. Hence they stayed with CMOS chip technology
which is once again in favour. CMOS stands for Complimentary Metal
Oxide Semiconductor because it has paired transistors throughout.
This gives low-power dissipation and hence less heat.

However, the US Defence Department is growing steadily more
concerned about the situation because the best seller in each
generation of chips is the dynamic RAM and without big sales of RAMs
it's hard for chip companies to generate the capital for the next round.

Th feeling Hut a predatory J.lp-n ohe-ymg only the demands nf a

== PCN MONITOR
Vectrix twins
cram in colour

A new trend in graphics peripherals
was shown by the Sintrom group
lastweek Ithasbrought the Vectrix
phics processors which
ilable for some time
in the States, to the UK

There arc two models, the
VX128 and VX384, which differ in
the amount of memory they have
the VX128 has 128K, so it isn't hard
to guess how much the VX384 has

The machines differ from ‘nor
mal’ graphics processors in that
they appear to the computer to be
printers, either serial or parallel

The parallel version conforms to
the Centronics standard and the
serial toRS232. Thisis considerably
different, since most graphics ter
minals (eg Tektronics) use compli
cated mainframe protocols

The two machines, though they
abey the same commands and are
thus interchangeable. have con

siderably different capabilities The
VX1 as a fairly ordinary eight

colour palette (usual RGB col
ours), but the VX384 can display
any 512 colours from a total palette
of 168 million!

The quality of such i
quiteincredible, butit'sa pity thatit
takes about 20 minutes to draw a
complicated screen

The hardware consists of an 8088
processor  which  drives an
NEC7220 graphics processor, This
is backed up by the RAM, which is
nto a program area and a
screen area

Picture storage is generally by
means of storing the vectors, which
keeps file-sizes down, though im-
age dumps can be done too. The
VX128 will set you back £1,990 and
the VX384 £3,490

Sintrom s on Reading (0734)
875464

spl
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great for personal computer users whoever wins. The first round of "‘MM is based on the 100

popularly priced 256K chip-based machines should show up on the

‘Communicator range
mmlmw&mm-ﬂ.m-ﬂmdmwu&

market in time for Christmas 1985. At the same hi

will be merging into ucll other.
The kinds of power s coated
-thm umn!ry pwubla mputmﬁle size of wristwatches with
of business. The curve

!mmhre m-u!ngnﬂniﬂlhlpm ;rlphwnnh hnnlly
The Pentagon

industry to rely on there'll be nobody to hil-lthecnﬂnmcmpshr
tomorrow’s military needs. The idea of consigning that sort of work to
Japan brings on shudders in

So far the Reagan administration has pretty much kept its hands off
this potentially explosive situation. The Defence Department has
announced a major drive to develop the 4Mb chip, leapfrogging both
256K and 1Mb generations entirely. Also Anti-Trust rules were relaxed
for US chip markers, letting them pool research efforts. But if the
Pentagon really lights up in alarm the administration is certain to
intervene. Already the Japanese are furiously building plants in the US,
having read the tea leaves well.

m‘m—_{h- lem

‘Wider range
for High St
hardware

The prices pot will be kept boi
when WH Smith extends its m
shelf space at the beginning of next
month

Smiths plans to open three Com
puter Shops on July 1 at its
Birmingham, Croydon and North
ampton stores — the main differ
ence from its existing Computer

Know-How departments will be in
the range of hardware on sale. The
Sinclair systems will be joined by
Commodore’s 64 and Vic 20, the
Oric 1, the Apple Ile, BBC Model
B, and Mattel Aquarius

A spokesman for the chain said:
*Pricesarealittle difficult to pitch at
the moment. they're jumping
around so much. But T think you'll
find one oF two surprise:

Smiths will open ‘one or two’
Computer Shops  before
Christmas, but it will be some time
hefore it es how far to extend
the idea through the rest of the
chain

more
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The chips are down for Acor
again. The disk interface fo
BBC micro is practically unavail-
able and the drought is likely to
continue for the next month —
bea ind that if the official
a month it’s likely 1o
be two or three

This is bad news for BBC owners
with their hearts set on buying disk
drives — without the interf. of
course, there is no way of
them to work with the micro.

Acorn is probably just as sorry
According to a spokesman the
company greatly underestimated
the demand for drives. The BBC
was originally intended as a home

and school educational microandin
this market it was thought unlikely
that the take-up rate for expensive
disk drives would be great. Accord-
ing to Acorn, though, there has
been unexpected enthusiasm for
the machine among business-users

The advanced planning and
ordering involved in getting the
right chips to the right place at the
right time doesn't really allow for
sudden increases in supply, so
there’s not much that anyhody can
do except sit tight and wait, says
Acorn

This is also bad news for users
interested in configuring the Torch
Pack (see page 36).

T ————PCN MONITOR! :

Drive d_rought

You’ve followed the micro charts — now here's the games top 30
piled from both inds and multiple ross the
nation. They reflect what's happening in high streets in the four
weeks up to June 16 and, like the micro charts, do not take account
of mail order sales. We'll be keeping them up todate, 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 two-week period ending two weeks before publication date

GAMES
TOP THIRTY

GAME TITLE PUBLISHER PRICE
1 Donkey King Microdeal £8
2 The Hobbit Melbourne House £14.95
3 Flight Simulation Psion ect £5.95
4 Arcadia Imagine Spectrum  £5.50
5 Penetrator Melbourne House  Spectrum  £6.95
6 Panic BugByte Vie 20 £
7 Miner 2049¢r Big Five Atari £28.95
8 Blitz Commodore Vie 20 £4.9
9 Parsec Texas 199 £25.95
10 Croaker Program Power  BBC £7.99
11 Planet of Death Artic Spectrum {695
12 Horace Goes Skiing  Psion Spectrum  £5.95
13 Choplifter Broderbund Atari £29.95
14 Space War Microdeal Dragon £
15 Cosmiads BugByte Vie20 £7
16 Transylvanian Tower Richard Shepherd  Spectrum 6,50
17 Time Gate Quicksilva Spectrum  £6.95
18 Zaxxon A £29.90
19 Space Invaders 199 £17.95
20 Star Raiders Atari Atari £24.90
21 Moon Raider Program Power  BBC 16,95
22 Cosmic Invaders sragonData Dragon £19.95
23 PRight Tansoft Oric £1.95
24 Planctoid Acornsoft BBC £9.95
25 3D Escape New Generation  Spectrum  £4.95
26 Hungry Horace Psion Spectrum  £5.95
27 ETPhone Home Atari Atari £28.95
28 Monster Maze New Generation  ZX81 £4.95
29 Gridrunner Llamasoft Vic 20 £
30 Wacky Waiters Imagine Vic 20 £5.50

(COM CARD— This card may not turn your Apple inside ourt but it could make it the
‘core of a handy little communications system. The Multicom card, from Owl
Micro-Communications, slots into the Apples Il - , Il and 11l and holds serial and
parallel interfaces with a clock. If you want to use it with modems and the
-—H--li—-!--i-ln-hi-u--m—m
‘or alarger computer network. The

(June 23), so they tell the story in the high street between May 27
nd June 9. Neither mail order nor deposit-only orders are

luded 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 ﬂmnlr) and, like the games,
week. see how

will be updated every al
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) Sinclair Spectrum £99 (s
> 2 (2) BBCModel B £3%9 (AC)
» 3 (3) Sinclair ZX81 £40 (s1)
A 4(6) Atari 400 £150 (AT)
¥ 5(4) Oricl £100 (OR)
¥ 6(5) Dragon32 £200 (DR}
A 79 Vi £170 (CO)
A 8 (10) Atari 800 £300 (AT)
A 9 (13) TexasTI99 £150 (TE)
Y10 (7) Lynxds £225 (CA)
¥ 11 (8) Newbrain A £228 (GR)
¥ 12 (11) Epson HX20 £472 (EP)
A 13 (14) Colour Genie £224 (LOY
A 14 (18) Jupiter Ace £90 Uy
A 15 (16) Commodore 64 £345 (CO)
¥ 16 (12) Sharpe MZ80 A £549 (SH)
Al Apple I1E £969 (AP)
Y1 harp PC 1500 £170 (SH)
A19( andy Colour £240 (TA)
A 20 (—) Sord M5 £218 50)

Top Ten over £1,000

» 1 (1) Osbornel £1,581
> 2(2) Siriusl £2,754
A 3(4) IBMPC £2392
¥ 4(3) Applelll £2.780
A 5 (8) HPsoA £1,541
¥ 6 (5) Commodore 8032 £1.129
A7 Sanyo MBC 1000 £1,195
A 8 Rainbow £2,714
A 9 clevideo TS 800 £1.495
¥ 10 (7) Superbrain I1 £2.070

Atari
n. GR — Grundy

ke Compuicrs. AT

G Acorn Computers. ACT Apple
o Camy Coll Computer Systcms
N

ACT Sirius. AP
ccs

uters. JU.

Jupiter

_ t.-m;Em...i o
Tandy. TE
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GREAT NEW
SOI'TWARE DEAL

Buy ‘n Try - the sensible way to shop for software. Simply buy any item from our software range. Try it out at home. If it's not
exactly what you expected, then we'll buy it back for a full 80% of the price you paid against another purchase of equivalent or
greater catalogue value ... any time within 1 month of purchase.

‘Which means you can keep right up to date with the latest software and games releases without making costly mistakes.
How it Works
Example: Buy agame for £10. Ifit's not as good as you thought, then we'll buy it back for £8 against your choice of another game worth £10 or
more. Just send us the difference. There's just one simple rule .... we can only agree to buy back software that's in working order.

Look at our super selection and complete the order form to take advantage of the hottest software deal ever, or telephone your order to
Software Centre on 01-487-5974, quoting your A number (24-hour service).

B.B.C. MICRO

Mem Fleg dSupplier
Salamander

Space Pirates 18K mm 028001 ne
-+ pand s Sriw Sl Commercial Accounting Gomini
o ik - Satocs £550 55T Word Processing 32K Ao @ Gomis
age 1 16K Bug Byte 028004 €180 Beghraic Gemini
] Bug byle QReo €550 poonvaicer B/A oK Mictogower
Pt s Ex  Depm 028007 550 Galactc Commancer B/A 32K Micropower
B/A
BBC Chess B Bugbne m LT A B oo
BB mmu AB Bug Byle 10 £8.00  Siarirek Aor B Micropower
a8 M Bybye i £15.00  iler Gorit B/A 102K Mhcropower
B.8 C. Micro Derty AB  BugBye 28012 e50 (e Gorlla -]
SroogBlA 2K Meove om Goaeda 32K Micropower
Gaiachc Commander WK Moopower B o
AL 32K Micropower AcrB 5
Laser Command B/A 32K Micropower AwS,  Mowows NEW
Astro B/A 32K MCrODOwEr 32K Micropower NEW
Chess 8/ 32K Mcropower Aot Mcopower NEW
e, b g 32K Oucksiva HEW
owtioy Shootout 32K Micropower - Aanact -~
Micropower 32K Acomsalt NEW [9.05
by Mcropower 3K Acomsoh NEW 6.5
B/A 2K Micropower 3K Acomsof NEW 180
loulette B/A 32 MiCropower 32K Acomsoh NEW £9.95
toversi 2 B/A 3K Morpower 32K Acomsof NEW 998
e Mcropower 3K Acomsoh NEW 995
Mo Bucet Micropower 2K Acomsoft NEW 995
it IR0 Moo 2K Acomsoft NEW £1190
Workd Georaehy A 32K Acomsoft NEW 1150
Where il — 2K Acomsoft NEW £1190
T Mhe Pack S ] 2K Acomsoft NEW 5
StarvesCancylioss - . 3K Acomsoft NEW £9.96
Bames [T 2K BBCSoh NEW £10.00
H— —— Aol Lk 32K BBC Soft NEW £10.00
Ty AnS . BE 3K BBCSof NEW £10.
Beep Bost Bor A 32K 1. K Software AorB  Micropower NEW £10.30
Beabmunch B or A 32K 1J K Software AorB  Micropower NEW £1030
m“?ﬂ‘lﬂﬁl 32K LK. Software AorB Mcropower NEW
3D Mazs Bor A @KLK Sotware pord NEw e
oA 32 1K Software A®S. . Wewpower NEw €805
BorA 2K LUK Sofware [
o 1.J K Software
Flags. 2K UK Sofware I
Hyparas 2K 1K Sofware 550
Bomber 2K LIK Sofware 750
Croative Graphics AB Acomsaft £995  Monopole Flabbit 13K002 %
Arcadians B ‘Acomson 985 GraveRotbers Rttt T
Siking Block Puzzies 8 Acomaaht 995 Sorite Editor/Graphic Generator Fabt 5
8 Acomaott 995 Adventure Pack | Fabon 1
Ciary A8 Acomsot 995 Aftack on Mutant Camels Llamasoft 850
Cube Master 8 Acomsoft es Foxb Liamasoft s
Tree of Knowledge 8 Acomsoft £9.95 Lamasoft £8.50
Eooers oo B8 e =8
Bug Byte £7.50 Audioganic 895
¥ Buy Byte 7.5 Audogenc 895
Comp Concept o= Terminal 1
Digi Fantasia £1030 Intarcaptor 700
Dt Fantasia £10.30 Interceptor o0
Arrow Death | Dwgit Fantasia £10.30 Rabbit 599
Arrow Death 2 Digit Fantasia £1030 Rabbit 599
Pulsar 7 22K Dwgit Fantasia £10.30 Rabbit 599
Crous 2K Digh Fantasa £1030 Rapbit 599
Ot Fantasia £1030 Channel 8 995
O EE] Erdin St ]
Salamander 28108 ) Abraso 5.5

NB. Software Centre is not a software

2
<
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FOR USE ON VIC20 + 16K, [l
DRAGON, COMMODORE 64, %
ORIC 1, SINCLAIR ZX8I + 16K. [-Cle S pss s
Managomen

7.9

Space Mission Gem Software

SOFTWARE CENTRE 24 HOUR HOT-
LINE ORDER SERVICE 01-487-5974

SINCLAIR ZX81

Microgen 06EDO1 €95

THE BEST WAY TO BUY
Software Centre's great Buy 'n’ Try deal
stops costly mistakes by making sure you only

ki really want. D6ED0Z 395
eep what you really want D6ED03 095
06E004 £6.50

SINCLAIR SPECTR =
006 295

28007 95

Planet of Death 250001 €895 20€000 b
inca Cursa ax 696 008 595
Ship of Doom 8K 595 25£010 595
Espionage Isiand 8K Y 25€011 595
Sinciar 206012 595

Cub Record Conti a8k Sincian 206013 595
48K Sinclaw 20€E018 £595

270008 €495  Reversi/Othello 18K Moi 26E0 £6.95

Caollactors Pack
G- Games 1

i
COPYRIGHT WARNING: IT IS AGAINST THE LAW TO COPY SOFTWARE PURCHASED FROM US

PCN JUNE23-J0 i v 7
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Gam Softes

T

Manster
Space

C

ou want a bit of the
call us right away.

ALLING DERLE

NEW

HE R

the success ..

BUY ‘N TRY
MEANS 807 OFF
YOUR SECOND

PURCH

ASE

* Personal callers welcome.

come

along see our super selection!

‘Meam Req d

Vic Forth (can)

Hile
g
%

£33%

iR R

8

E Shed
2o -
Know your own | Q

RRRRRRRRIRRRRG

sz}

2

N

:
saie

Tt

£19.95

£7.95
£1295
£19.95
£7.95

19.95

i

5 HFass
sE8888888

i

L
FRERRREEER

299 222322,
R A

232223228
882383283838

COPYRIGHT WARNING: ALL LISTED PROGRAMS ARE PROTECTED BY COPYRIGHT
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'VIC 20 cont. Mem Req'dSupplier Price
Know your child s 1Q. BK ‘Commodars 04V121 9
Carier Merw Planier 8K Gommadors 04v123 T
Vie 8K Commadore V124 99
e o e e iy Code. B e Davizs E1 MemRea'd  Suppier Code o Prics
BB.C Mastormind 8K Zommacore 04V126 [ R— o i
BEiiee ace i it 4 The Elminator K Adventweininl  34GOSI 617
Code Monitor Cartridge Sommadore 04V138 €495 m 18 Adverture intnd oo} 83
Whisside Panic Fran 22V141 oo S0 18 Mvese
[esipusic — —pil 0 Swais 16K Advenwrininl 346056 2549
oy = Fovird Bl TuliFum 16K Adventur il 4G0S7 By
-y — sy 200 Tempieof Asphal 2K Automated Smuls 356058 2975
SRS Hopper - e B0 Unpor Reaches of Asohal 3K Aulomaled Smus 350058 £1475
ey L — iy £200  iavasion Orion 24K Aulomated Srmuis 356060 £1850
‘Space Wars/Battie Zone tan 22vi47 £5.00 Helifire Warrior 32K Automated Semuls 35G061 75
| =320 i el B TheKeysof Acheron 3K Auomated Srmuls 356062 £1475
o e -3 5  Dangern Orindist TH Avlomaied Semus 356064 £1475
Souce Mias Pl o Datestones of Ryn 3K Auomated Smuls 356085 £1478
el Moboumath i tass  Pescueat Aigel 3K Avlomated Smus 356067 @n
imoveRve Raowns o foge  Starwamor 3K Automated Smuls 356088
e 3 cess -] fass  Crush Crumble & Chomp B AuomawdSmus 350088 2m
Tomado cksiva 12V153 595  Floochet Automated Simis 356070
fama T i 595 Monsier Maze Automated Semuls  35G07Z 2975
el fulskaive e 7o  Pitier Mania utomated Serul 356073 2978
[+ s ] -] 155 Allen Garden Automated Simuls  35G074 ©978
Subspace Striker Juicksilva 12V157 7.95 Action Quest 16K J V Software 38GOTS 2200
i A 4 ¥ Ghost Encounters 16KV Softwars 366076 £2200
S T wE BR Eeeeeeww X NEER B &8
o e o i 16V mes 2 e oo 376079 228
(carl) Audiogens: 18161 fa4ps  Waard D,
w "o e o] {HaHs 455 Baitleol Shion 48K Stategec 366080 £100
oLl o] {13 Bi%  TgeinteSnow 40K Simus  38G0B1 210
Mangrove pfogenks e e Embargo ] ‘Gobel Software  30GOB3"
Dy Qhn = o i Ione O GuaanotheGom B isiome ot 2200
Kakus K TBVIBE 795
Rasbica [l 1 S W e o @R
Abductor Uamasot szvies 6.00 b
52V169 495
Bitzkresg Liamasoft savies e e =
Andres Attack i Liamasoh s Lan fomnSulia’ o
Invorces 8 Slatements Gemini 83ViT3 t1gs  AsoChase b
Home Accounts & Budget Gemini 174 £19.95  Yenus Voyager -
Decison Maker Gemini 8VITS 508 OahBuoes b
Stock Control System Gemni V1 eSS A -
Selective Mailing List Gemini 8VI77 figgs Qe =
Commercial Gemni saviTe fiess  Spamu L]
o [~ oW B PoncPaanos 16K
Ants Matter Splatier Rabbit NEW £
Skramble Raboit NEW 5. Plonic Parsncia oot}
B crs o [ oo  Necromancer 16
Ravot NEW 5. Necromancer 18K
Escape MCP Raboit NEW 15 Ravive:
Sy Raboit HEW ot urvivor
Calch Raven NEW 1.
= =
Aorasco
Vixplode' Ao o
Fly Snatcher Abrasco NEW I
Hunter Abrasco REW o
Double Trouble ADIBECO NEW
Catcha Troopa Abrasco NEW o
Skramble Sumiock NEW .
Aampn Jack Sumiock NEW .
Sumiock NEW o
Sumiock. NEW 739
Aeko s e NEW o
Sumock NEW 798
oty Sumock NEW 695
‘Space Rescue Sumock NEW 895
‘Space Bombar & Man on the Fun Sumock NEW 695
?MF? Surmiock: NEW £6.95
Dn%m ‘Surmiock NEW £8.85 " t
Sumiock NEW 79 of Of coursa, if you wish 10 return the puf
Muttitron NEW £7.85 a more expensive then provided that their initial purchase prce does not
Althe Circus Sumiock NEW =95 exceed that of the new program you want .. we'll be happy 1o help.
SOFTWARE CENTRE 128 WIGMORE STREET LONDON W1 Tel 01-487-5974
BRANCHES: LEICESTER ILFORD SOUTHAMPTON
30 New Walk Leicester. 426 Cranbrook Road, The Software Centre, 112 East Street,
Tel (0533) 532704. Gants Hill, Iford, Tel 01-554-6574. Southampton, S01 1HD, Tel 0703-24703.

N I N I N B N B B B B BN B B B B .
Please rush me the following programs, and put me on the Sofware Centre mailing list for program up-dates and
great special purchase offers. I confirm that I shall not attempt to copy any program bought from Software Centre.

Name . Code No Price

Name ... ... Code No Price

Name . . i Code No Podeel’, o HRr

Cheque( ) Postalorder( ) enclosed Total order value £

Please debitmy Access( ) Barclaycard( ) inthesumof§ Account no.

My computer is (make) Model

Memory Peripherals

Name s s SEND TO:

Address SOFTWARE CENTRE
128 WIGMORE STREET
LONDON W1
01-487-5974

Post code Customer Tel. No OR YOUR NEAREST BRANCH.

Signed Please allow up to 14 days for delivery

PN JUNE 23-JUNE 29, 1983 9




Mobile

The UK’ first portable with a hard
disk on board should be in the shops
in Aug

Needless to say it comes from the
US — the Kaypro 10 (PCN, Issue
12) is produced by the Californian
outfit Non-Linear Systems. Driven
by a Z80. with 64K of RAM. it
includes in its striking electric-blue

case a %in screen and a 10Mb
Winchester disk. It costs $2,795 in
the US — in this country it should

set you back about £3,000
Portability is a loose term for a
device that weighs 311bs, and eve
in  Non-Linear's  promotional
brochure the Kaypro-toting execu

[ 711[17111" I]
Cincom’s personal approach

10Mb

tive is grimacing markedly

But the system gives you what by
current standards is a vast ca
and even if its Z80 CP/M orienta-
tion is unexciting it at least guaran-
tees you access to plenty of soft-
ware. In the US the Kaypro 10 is
sold with business applications
included, and UK distriby CK

acity

The way multinational mainframe
software suppliers are falling over
themselves to get into the personal
computer business musi be gratify-
ing to micro enthusiasts.

Cincom Systems is the latest
with its Manage series designed to
bring personal computing to busi-
nessmen who sit at IBM3270 te
minals hooked into mainframes.

The first two clements of the
series are Man-Graph and Man-
Text— graphics and text processing
software that look a cut above the
average cassette. But they're also
notch above the average cassette
price — Man-Graph costs £5,695
and Man-Text between £9,800 and
£17,500, and then you need about
£%4m for the mainframe

computers of Plymouth (0752
780311) may follow suit

If you want to program
it offers S-B. I Pascal
Fortran, Macro assembler, and
Cobol. Its interfaces are two serial
ports and one parallel Centronics-
type

yourself

ic, option

\
&7

nmmumm-mm—n-muu
‘terminal is worth a second glance — It's called the ET550 Executive Terminal

‘ten or 20 year's time will be expected to work on. It's alsa fairly ‘personal’. The
kayboard is & numeric keypad and the 5.25in display has a special non-glare

Data on Staines (0784 61141).

Taming

Unix commands d la carte are Root
Computers’ way of taking the strain
out of using the hefty 16-bit operat
ing system.

Root aims to make Unix more
approachable for business users by
hiding it behind a menu-driven
front-end. Unix has long been a
commercial ugly duckling, despite
its promise as a multi-user, multi-
tasking operating system for 16-bit
micros, but Root feels it offers too
many facilities

The company is trying to sign up
the hardware manufacturers to
bundle the package, Rootmap.
long with their Unix systems. It
provides a set of menus complete
with help files to cover each of the
Unix commands, and there are
optional £100 add-ons to the basic
£200 system 1o give users a diary
facility, a spooler, clectronic mail

of Unix

and for £500 the ability to add and
tailor their own command menus:
putting their most commonly used
commands at the top level, say, to
make the system faster to use

5o far, Root has signed up Torch
‘GEC, Plessey, Bleasdale and Cifer
for its Unix implementation on top
of which Rootmap will run

“The Unix manual is about 3in
thick," Andrew
Root’s applications direct
have harnessed as much of that
flexibility as possible within a
menu-driven product. along with
user help at every stage.”

Rootlink. Root's own imple
mentation of the UCSD p-system
under Unix, will also be available as
an option on the Rootmap menu
And Root reckons that Rootmap
will also make a programmer train-
ing aid in Unix commands.

Name

Address
Please send me
Spectrum [] ZX81[]

Cambridge Computing,

Cambridge (0223) 522905

At last! A joystick that works!

Cambridge Computing bring you the first intelligent joystick.

Works on all existing software — regardless of which keys
the program uses. No need for specially written software
Features:
@ Compatible with

Spectrum, ZX81, Jupiter Ace
@ 2Fire buttons
@ 8 Directions
@ Plugs into edge connector
@ Joystick and Interface £26.00

joysticks @ £26.00 for the

Jupiter Ace [
Cheques and P.0O.s made payable to:

1 Benson Street, Cambridge CB4 3QJ
Dealer enquiries welcome — please ring C P Lloyd on

PCN  JUNE 23-JUNE 29, 1983
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eas Barkmg off the M56 (junc 12) * VIC 20 * VIC 64
micros * Newbrain * Acorn Atom * Books

:Apple 11e, 111 * Dragon * Electron * Games
. Sinclair Spectrum, * IBMP.C.

e Secondhand computers * EASY PAYMENTS
ALL ACCESSORIES SALES AND SERVICE *

o northern Churchfield Road,
' -comp eohd| Cheshire WAG 6RD ®

« TEL: FRODSHAM (0928)35110 «
e * UNBEATABLE PRICES * o

WE WILL PURCHASE AND PUBLISH YOUR PROGRAMS: Call Steve Rhodes for details




Get set for Lisa-like graphics with
attendant mouse for Commodore
machines

Commodore  demonstrated  a
range of software using these tech-
niques at the Consumer Electronics
Show in Chicago and the company
has confirmed that the products will
be available in the UK at the same
time as they are released in the US

The software series runs under
the title of Magic Desk and cach
n is priced at under $100 in
rices for the UK have yet
ounced

Five months afte launch in the
UK Apple’s Lisa (PCN issue 1) is
due to hit the streets in August

Fullscale  production  of
machine in the US has alrea
started and dealers in the UK
should begin to get their stocks by
July

The ‘mouse’ system will cost you
£8,500 plus VAT and it will come
with seven fully integrated software

PCN MONITOR

As with Lisa. Magic Desk uses
pictures on the screen to represent
functions \ul'nr[h;-"lqm nd File
g program a type-
rbasketand filing

A hand-held

l
used.
s used 10

device move a pointer
around the screen d select an
option.

Everyone else would call one of
these a mouse. Commodore calls it
acat

Commodore iscagey about when
Magic Desk will be available in the
UK and how much it will cost.

Settingacat...

“We do not announce products
until they become available,” said
John  Baxt Commadore’s
marketing manager. *All 1 can tell
you is that it will be relcased in the
UK at the same tin i

our own pricing
policy in the UK. charging what we
think the market will bear and what
we think the product is worth. As a
resull some of our products
cheaper than they are in the S
while others are more expensive,
he said

. . . among the

packages and will use several lar
gu

ges

The 16-bit micro uses the 68000
Motorola processor, has two 860K
floppies and one SMb Profile hard
disk and runs an operating system
called Apple Lisa. Apple is also
throwing in one of its dot matrix
printers to complete the pack:

The machine will come with a
one-year g and will be

-
available from Lisa Information
Centres around the country. Apple
says there should be 150 of these
centres by next year

In the user-friendliness stakes the
Lisa seems to have been overtaken
by developments since its launch
Butnone of its notional competitors
— VisiOn, for example, or Micro-
soft’s mouse, or Gavilan — has
delivered yet

[Parallel line
for Sinclair

um users who want 1o hook
uprm ir micro to a Centronics-type
nier can take a look
nterface from Hilderbay

The Centronics-type parallel in-
terface comes with special printer
software, a simple word processor,
cable and plug for £45 including
VAT.

A deluxe version of the interface
for around comies with a
customised version of the Tasword
“Two word processor package

With this interface you don’t
have to remove the ear socket from
the Spectrum when saving a
program

Hilderbay is also offering users a
chance to try out three of its
business packages with a demo tape
for £3.95.

The cassctte has excerpts from
Stock Control, Payroll and Statu-
tory Sick Pay programs

If you buy one of the packages the
£3.95 is deducted from the cost.

Mick Salem of Hilderbay said
“The demo tape gives the user a
taste of whatapackageislike before
he decides whether or not he wants
[

Contact

4

Hilderbay on 01-485

DELTA BELTER — If you play games on the BBC micro you can, quite iiterally,
mhm“ﬂumwm“umhm
of such

of the handset

—-hu—h_-—nmh“u—._
— L.k e

Mr Micro backs a Hunchy

Two new adventure games are out
from Mr Micro — Hunchy, for the
48K Spectrum, and Bengo, for the
unexpanded Vic 20 — both costing
£6.90
Hunchy
who has to |

ures a_hunchback
ap around flames and
avoid flyingspearsto rescue Esmer
alda, who s trapped in a tower. But
in order 1o be rescued, Esmeralda
must shove her heart out of the
turret window so that Hunchy can
touchit—only then is he immune to
harm

This arcade-type game features

speech, and standard joysticks can
be used

Bengo is a strategy 2
ame about an atomic Eskimo who
toslide blocks of ice at the snow
veti, who keep trying to trample
him. This one comes complete with
music to liven th
James Greg g
tor of Mr Micro, says the company
aims o bring out two games a
month—ten more will be outby the
end of July
Mr Micro is in
(061) 728 2282

Manchester on

(0462-884410], which is curremtly

with the more complicated games. The Delta 14 is manufactured by Voltmace
negotiating

with software companies to

If Master Control Programs con
tinue to caich on at their present
rate MCP could soon losc its sting as
aterm of abuse

The latest

control  program
<omes from Twin is in-
tended for the Sirius under CP;
M-86. A version for MSDOS is on
the way. Twindata’s Structured
Menu System (SMS) should give
you a framework to put all your
systems and applications software
in one magnificent basket

SMS comes up with power-on

Twindata gets Sirius Control

structure and what you've included
init
SMS is two main programs, on¢
to create files of function descrip-
tions and the s
play, and one ¢
display menus and control selec:
ns. It takes no extrastora
Microsoft Basic and acc
Twindata is straightforward to set
up and use
he cost of protection from an
operating system will in this case be
less than £100. For the MSDOS

Software mart
for Spectrums

Spectrum users can now buy, sell or
andhand  software
alled the
Exchange Society (VGES)

The organisation has been
formed by a group of Spectrum
enthusiasts, and it hopes to encour-
age people 1o use a much wider
ge of software

If you want to sell software,
VGES's computer will match the

off, VGES stresses that all software
must be orginal with the relevant
instructions
sn't the information will be
passed on to the appropriate au-
thorities

T'o help improve the service and
cover its cost, a fee of S0p per
rogram ischarged. At the moment
VGES isapilot scheme which plans
to run until the middle of 1984, If

and it takes youstraight intoa series  version, which is due out in July, it | software you want to sell to poten-  successful it will be taken up
of menus — the functions it offers  will be roughly the same tial buyers. commercially
may be fram the operating system The sysiems now covered by It's then up to purchaser and For further information contact
or from applications suites, accord-  software of this type include Torch, | seller to make the transaction he Secretary, VGES, 25 Rona
ing to how you have built the Commodore and Sirius Toprevent softwarcbeingripped  Road, London NW3 2HY
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TN SAVE MONEYon <%

iaied SPECTRUM
OFFER GAMESﬂm'srwrcbamtasareﬂmmafﬁu

N

top Spectrum games from John Menzies.

SPECTRUM GAMES FROM 18] ¢

=
ASTRO BLASTER 3D TROL
from Quicksilva from Computer Rentals
£495 £3.95 £4:95 £3.95

Just cut out and keep the
coupon below together with
those in the next three
issues. When you’ve
collected all four take them
to a branch of John Menzies
with a computer
department and claim your
£1 off any one of the top five
cassettes pictured here.
That’s all you have to do!
But remember, don’t delay.
This offer closes on July 30,

1983.
© | ZXSPECTRUM 16k
THE BLACK HOLE ROADRUNNER
mﬂsﬂm Qumﬂ 49 £$95hm meikd 95 This PCN special offer is
To get PCN every week, send off the subscription card in this zies m"‘.?.;.“i"'...;..'.'.:'.. @
week's issue. Don't miss this offer because your newsagent has sold out! department. No part value
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LIMITED OFFER

DEDUCT 10% IF BUYING
TWO OR MORE TAPES

QUALITY SOFTWARE FOR
THE DRAGON 32K

GOLDEN APPLES:- Steal the apples, then defeat

the warlock £8.45
PLANETARY TRADER:- Choose your cargo, then
deliver it — if you can £5.95
SURPRISE:- Spells, giants, a magic ring — but not
another ‘Lord of the Ring" £8.45

NEW SOFTWARE FOR THE SPECTRUM
£7.95 EACH)

STAR FIRE (48K only):- Rid the galaxy of the Xtardan battle

cruisers, a game of strategy and skill
GOLF:- (16K & 48K):- Who's the Chamption, then?

YOMPER (16K & 48K):- Command the Paras and complete the

impossible

SHEEPWALKER (48K only):- Sheepdog trials in your living room

ludes p ge and ki
guaranteed

TAPESOFT (Dept PCN)

55 Morley Road, Twickenham, TW1 2HG.

Price i All tapes

TE ATICS
ST

Specialists in Telecommunications

TORCH Hardware and Software
Also Z80 Disk Pack for BBC Micro

We selected TORCH for our own demanding
requirements. We can now offer it to you.

Ring Richard Thompson
for details and demonstration

TELEMATICS WEST
31 Dyer Street
CIRENCESTER
Glos. GL7 2PP

Telephone:
(0285) 68349

Telex: 437269

'

t 1/‘6 4 INTRODUCTORY OFFER
astie PRICE £125 + VAT!
MASTER is a totally new concept... a complete package
for program development. Now it's avallable for the
CBM 64, with 95 new commands, including Basic IV...
as well as Toolkit functions, keyed access to disk,
screen management, user-definable input zones, report
generator, 22-place arithmetic, date control, data
compression, string search, screen plotting,
dump, optional software protection key, and more...
As well as the CBM 1541 disk, Master can support all
CBM disk models 4040 to 9090 with its (optional) IEEE
interface, and is supplied with a full User Reference
Manual, Quick Reference Guide and demo programs’

“Vizawrite 64

Designed especially for the CBM 64, VizaWrite 64 is a
high-performance, low-cost word processor, with on-
screen formatting. VizaWrite takes full advantage of
the 64's colour, graphics and memory features, and
supports virtually any printer. It can even read text
from Wordpro, Wordcraft or Silicon Office files...
Together with VizaSpell, vizawrite 64 offers the
ultimate in personal computer word processing!

SPECIAL OFFER
PRICE L65+VATI

Master 64 and VizaWrite é4 are Just two of our fine Commado
progucts... plesse telephone or write for free CBW catalogue!

ORDERING INFORMATION: ADO I3% VAT T0 QUOTED PRICES. ORDER

POST/TELEPHOME /PRESTEL, USING CMEQUE, ACCESS, BARCLAY CARD D
OFFICIAL ORDER. TELEPWONE 01-546-7256 FOR SAME-DAY DESPATCH,
POST FREE EXCEPT OM CREDIT OR OVERSEAS ORDERS. (REF ALS)

Calco Software

LAKESIOE WOUSE, KINGSTON WILL, SURREY XT2 7QT TEL O1-546-7256

THE HOME
COMPUTER

We specialize in Micro-Computers for
home and business
CURRENTLY IN STOCK
BBC MODEL ‘13" DRAGON 32 NEWBRAIN MODEL A
NEWBRAIN MODEL AD ORIC-1 {48K) ZX SPECTRUM [16K)
ZX SPECTRUM (48K| ATARI 400 ATARI 800
HUGE SOFTWARE RANGE
IN EXCESS OF 340 DIFFERENT TITLES

We aiso have a large vaned selection of books.

EDITIF‘LITHSDLVE LTE.

MICRO COMPUTER SYSTEMS FOR THE MODERN BUSINESS
8 Central Parade, St. Marks Hill, Surbiton, Surrey.

Telephone DI 390 5135
Open 930 - 18.30 Monday-Saturday
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L.RANDOM ACCESS|
Don’t carry a LOAD on your shoulders, unburden yourself on PCN’s letters page. fj)

A

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

Ballad of the
BBC blues

Ode to an Impatient Games
and General Use Computer
Looney

Me, Oh I'm a simple chap,
Sometimes in a bit of a flap,
But I do really feel the lack
OfaBeebgamescartridge pack.

Both the Vie and Dragon too
Can load programs quick as
“boo’

So I looked “ere and 1 looked

there
Ibet [looked near everywhere.

PCN £10 Star Letter

The great
cable fable

In Micropaedia on disk drives
(issue 12), you suggest that ‘a

do this to your relationship with

your micro. Once you've seen

the ultimate, 1 would have

thought, you'd be forced to sell

the old chip-rack and take up
h more chall

computer comp version
of this machine (laser vision
disk system) would need no
cable’.

Are you seriously suggesting
that data to and from the
computer would be transmitted
using infra red?

This suggests that the compu-
terwould have tobe ‘pointed” at
its disk drives, which would
seriously restrict the manoeuv-
rability of the system.

R McGillinary
Aberdeen

Wielding of a copy cutting knife,
well honed to trimming over-
long articles to the space avail-
able on a page, sadly chopped
off a subsequent paragraph in
this article which would have
said: ' But any plans for cordless
computers would first have to
avercome the problems of trans-
mitting large amounts of data
very quickly withowt airwave
‘noise” and the inherent limita-
tions on the number of signals
that could be transmitted at once
via infra-red." A sad irimming
well spotted by the sharp-eved
man from Aberdeen — Ed.

But perhaps I should not fret
*Cos with a present I'll be met
Then when shortly and in a bit
Someone will get up, not sit
Tofill the gap so it is plugged
To make me happy. not so
bugged

Oh, cassettes, yesthey are great
But really I've no time to wait.

So someone had better make a
chi

Tobetter mylife and make it hip

There now bosses, get of your
backs

To make me a couple of ROM
game packs!

David Dunning
Chard, Somerset

Alas we know the troubled scene

That makes us all of plug-ins

dream

S0 let us hope that "ere the fall

That cartridge comes to help us
all!

("Tis likely thar by late July

We'll have the kit, but bye and
bye

ates
To be more than a trifle late!)
d.
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"Tis common now for promised

Lore of the

marketplace
I know micros are supposed to
make you come face to face with
the future, but this is ridiculous
Have you heard the one
about the micro manufacturer
that ran a series of ads featuring
testimonials for a ‘cheaper’ 16K
version you couldn’t actually
buy when the ad first came out,
together with a modem which
is certainly unusual in a
machine of this price? 1
wouldn’t have said it was parti-
cularly unusual, in that, like an
awful lot of other add-ons for an
awful lot of other machines,
isn’t actually out yet
Then there's the software
company that advertises its
word processor as *Compatible
with most micros. See table.”
Ontearing down the pageto the
table you find it's compatible
with the BBC A, B and Torch
And as for the (various)
companies claiming such things
as ‘the ultimate game for the x
micro’ and “after this all other
games will be like watching
palmdrv etcetc—you have to
ask yuumlf.rum.e..n\u..mm

Hang-gliding, for example.
M Lawrence,
Guildford, Surrey

ersmust be honestinsaying what
they found. And splitting prog-
rams is merely a maner of
allocating space to be fair to all
micro users. Only the long ones
run from one week to another —
Ed.

Atari owner
hits back

Is Atari-bashing now a national
pastime? Your joystick review
was than complimentary,
despite the fact that for a
standard joystick I have never
he.lrd a bad word before now.
Second, Qix. Your review-
er’s tactics might work with one
Qix, but what about two?
He/she neglected to mention
just how far they got.

Last, the entire business end
of the micro market, and many
of the home computers are
based on the Z80. Only an
would claim any other CPU
could match it.

Also | disapprove of splitting
programs between issues as
with Time Bomb, thus ‘black-
mailing’ us into buying sub-
sequent issues rather than
one-offs that interest us.

There! I've said it. I think I'll
go and have a lie down
Marc Freebury,

Reading, Berkshire

Opinions vary . . . and review-

What’s your
game?
I have purchased the magazine
from the first issue but as an
Atari 800 owner | am complete-
ly dissatisfied with the content
of the reviews in Gameplay.

Since its inception you have
written on only six Atari games
compared with 21 for the Spec-
trum. The nearest rival to the
Spectrumisthe Dragon, with 13
game reviews (six in one issue).
Even the Vic 20 has seven
reviews.

I do not mention the lack of
ProgramCards (one only) as
these are contributed by read-

ers. However, Gameplay is, |
assume, an editorial decision
alone

I shall be pleased if you will
rectify the situation
L Lazarus
Hendon, London NW4

Point taken . . . more Atari on
the way (and how about a few
programs from all you Atari
addicis for ProgramCards?) —
Ed.

THINK

I supposs that means the computer's not working again!




Lost in a maze of bits and bytes. trapped in a forest of errors or bu%ged by B
. edited this week by Richard King (Max Phillips is in ho

page . .

NQU ES

iday mode).

? Access our HELP

Write to: Max Phillips, Routine
Inquiries, Personal Computer
News, VNU, Evelyn House,
62 Oxford Street, London
WIA 2ZHG

Atari language
school

Tam a novice saving hard to
buy an Atari 800, mostly
because there is an Atari Club
where I work. | have asked them
which language I should con-
centrate on, since | have read in
PCN that there are other useful
languages.
1'had decided on Forth, but
back came their answer, ‘Get
into Basic, it give you a
proper grounding I'rnm wlnch

using Reverse Polish Notation.
Rudely described as  back-
wards.

The other reason is because a
lot of programmers don’t
bother to lay out their programs

so that others can see wha

you present a listing, thenit's a
very good choice.

“For getting the absolute max-
imum performance, the only
real choice is machine-code,
butthishas the problem
very hard to write well, and
takes a long time. The most
essential tools if you take this
route are a really good editor, a
decent assembler and a library
of useful subroutines. For com-

to study more
languages.”

Then came your Star Letter,
*Is Basic a low level language?”
in PCN issue 13, and this set me
doubting again. On behalf of
myself and others who may be
confused, please give us some
much needed guidance on this
language business.

Fred Bennett,
Bexlevheath, Essex

"'m afraid [ can’t give you a
efinitive  answer, ce
there are so many considera-
tions involved. The essential
details are that it is only useful
to worry about a language that
a) you can actually get (it’s not
worth learning PL/1 if you're
thinking about buying a Spec-
trum, just won't fit), and
b) each language is designed to
solve a particular set of prob-
lems, or to do a specific task.

That said, there is your need.
If you just want to get an idea
about how a computer works,
and no more, then Basicis quite
OK. Justdon'texpect to write a
really large or complex prog-
ram in it.

It isn’t that Basic is less
capable than other languages,
just that certain facets of Basic
tend to engender ‘bad’ prog-
ramming habits, which mean
that there is more likelihood of
making an error in the logic.
This is mostly ascribed to the
lack of *structured” control in a
program . . . see the perennial
discussion of the relative merits
of the GOTO statement.

If you need speed, but expect
to modify the program at a later
date, then Forth is a good
choice but be warned. n'tall.
that easy. This is partly because
of the ‘unnatural’ way it works.

mercial p add a
link-editor and a debugger.
(With these you could even
write your own language, but
it’ll take time!)

The Atari has several lan-
guages available:
Atari Basic: a fairly standard
Microsoft type, with enhance-
ments for graphics and sound.

Atari Internation.

a

a very good assembler and a

sident editor, this works

with other OSS products.
Optimized Systems Software,

10379 Lansdale  Avenue,
Cupertino, CA 95014 (408)
446-3099,

VALForth: part of a complete
suite of programs, but especial-
ly good at graphics and sound.
Suitable for professional work.

Valpar International, 3801 E.
34th 81, Tucson, AZ 85713,
(602) 790-7141
Atari Pascal: has all the major
features of Pascal, but isn’t
totally to UCSD standard
Deep Blue C: An implementa-
tion of the Small-C language.
Derived from the systems lan-
guage C, it helps in developing
real C programs.

Atari  Program Exchange,
Box 3705, Santa Clara, CA
95055, (408) 727-5603
ATMAS: a complete develop-
ment system for machine lan-
guage programs, it comes with
an editor and a macro-
assembler.

EiComp Publishing Inc, 53
Redrock Lane, Pomona, CA
91766. (714) 623-8314.

machine-code
translating Basic.
LLisp: a sophisticated Artificial
Intelligence language, which
comes complete with an editor,

program by

Comment on
my commas
wlun I try running the

You are quite right, the

comma is used in Basic to
separate data fields. In Micro-
soft Basic a check is made and if
you enter too many fields, then
you get the non-fatal ‘Extra
ignored” error. In BBC Basic
this doesn’t happen, but
nonetheless the comma isn't
acceptable in an INPUT state-
ment.

There are two ways to over-
come the problem. One is to
accept another character which
you don’t need (such as £) and
to translate that on output.

This isn't very easy on
the operator, as you can
imagine.

Another (and better) way is
to use one of the statements
which reads the keyboard
directly, such as GET, GETS,
INKEY or INKEYS, and then
to concatenate each character
to the string.

The problem now, though, is
that we will have lost the e
features in the INPUT state-
ment. This isn't good enough,
so the best thing to dois to build
a PROC which will do what we
want

The solution shown below
(or a variation of it) has been
implemented in virtually all
versions of Basic, anditis asign
of [he shortcomings of the

ing simple program,

prettyprinter for prog and
more.

Datasoft Inc, 9421 Winnetka
Avenue, Chatsworth CA91311
(213) 701-5161.

Basic A+: a more structured
Basic not dissimilar to BBC

astring with
fim it, I find that the first part of
the string up to the comma is
printed, but not the rest. The
computer doesn't give an ‘Extra
ignored” error, so I think it is
todo with

Basics that such “sys-
tems’ routines have to be writ-
tenatall, and one major reason
why more flexible languages
are a better weapon in the long
run, though they may be harder
to learn.

Basic, which works with the
very sophisticated OS/A oper-
ating system.

€/88: a version of C which has
almost all the features of the
definitive C language, and
which generates machine-
code. My choice for ‘real prog-
ramming’.

MAC/85: a complete machine-
code development system with

data, i
10INPUT AS
20 PRINT A$

I want to be able to enter
strings with commas in so that |
can print out posters on my
Epson printer. How do I get the
computer to accept the comma
in an INPUT statement?
P Patel,
Hornchurch,

Dragon border is
well guarded
Is it possible to change the
border colour on the Dra-
gon, and can I use a black and
white monitor withit? Asfar as|
know, it can only use colour
monitors.
David Newbold,
Birmingham

050 = BS% AND
=L-1: I8
P CR$
THEN I% = I%
_ENDIF

END

n:mlmu Ps = Cre AND

1120 = [%: REM return wha

1130 ENDPROC

= CHR#$(8): CR$ =

REM print

REM if backspace
= MID$(I%, I,LEN(I$)~1}s
AND P$ : REM but
v P¥ s L L+ 12

MIN) OR L
aot

HAX:

t we

) :REM pass parameters
CHR® (13)

in right place

REW get character and print
and got some already
REM then
if not
REM then add it to

REM until we have enough

: REM declare locals

chop one off
or <BS
the end

CR

16
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S ROUTINE INQUIRIES'

AThu Dragon uses a 6847

hics processor, and
thisis what actually chooses the
colour of the hunlu Dr.‘i_nn

possible touse a B & W monitor

with any computer Just
don’t ask us why it isn't in
colour!

Where are the
missing links
In March this year I bought

9:

a Lynx computer for my-
as very pleased with it—
and am.

However, | now wonder if I
made the right decision. At the
time of buying I was told and
read that coming ‘soon’ was
software, disk drives, printers,
CP/M compatibility, expansion
etc — none of which is available
tome now, | even read worrying
reports of the machine having
interfacing problems.

Other contenders for me
when I bought the Lynx were the
Dragon or the Oric, both of
which now have a wealth of
software available. They are
also well documented with
books, reports, games etc.

Very little is written about the
nx, even though it holds
n number seven in your
PCN Charts. Have I bought the
wrong machine or will my
patience be rewarded?

Colin Snow,

London

Patience issupposedtobe a

virtue and virtue is sup-
posed to be its own reward. But
enough of these homilies
When will your Lynx reward
you?

The answer from the horse’s
mouth (or should it be the
Lynx’s fangs?)is thatitwon’t be
long.

To take your points in the
order in which Camputers ex-
pects to fulfil them
June A 96k Lyn
at the Comp
it will sell for
for your 48]
£89.95,
July To drive a serial printer
from a 48K Lynx you'll need a
lead which will cost £3.99, and
which will come witl

no extra charg
printer routines.

August An interface for a para-
llel printer, price £49.95. is due
Disk drives are also scheduled
to arrive in this month. A
single-sided. double density, 40

holding

trac|
£343.85 — double-sided ver-
'\\UIII\(IUL ‘later’,

Camputers also expects to
launch a joystick inter
(£14.95) for the Atari-comp
ble Discwasher Point
Autumn A 128K machine that
will run CP/M is scheduled for
release in the season of mists
and mellow fruitfulness.

As for software, Camsoft is
on the point of re
new games, Gem Software has
another five on the way, and
Level Nine Computing is pro-
ducing adventure games.

A portion

of chips
A friend of mine has emi-
grated and left me all his
bits and pieces. One was a board
witha Z80CPU, aZBOCTC and
P10, as well as two unknown
RAM chips (SEMI 35392CP)
and three EPROMS (F2708)
with the usual support chips.
I find that the EPROMS are
classed in the catalogue as 8K,

yet they are described as being ||

1024 x B bits, which would seem
to suggest that they are in fact
1K and not 8K.

Which is the correct method
of describing these chips?

I don’t know what the board
is, nor what it does, though it has
some interesting chips on it.

E Hardy,
Stanley, Co Durham

Memory chips are usually
described in terms of the

number of bits which are ac-
cessible without changing the
signal on the address-lines,

though this is not an infallible
check

In the case of EPROM and
ic RAM, most chips are
ranged so that a full eight bits
are returned with a single
access, which makes them
‘byte-wide’ chips.
mic RAM, on the other
usually one bit wide, so
that you need four for a nibble,
eight for a byte, and a 16 for a
word.

Of course, depending on the
actual design of the circuit,
bit-wide chips can be made to
work as byte-wide, or vice-

versa, but it isn't often worth
the extra work!
A 2708 EPROM returns a

hip, but there
isa tendency to use the alterna-
(and Lquull\ correct) de-
scription of ‘8K bit'.

asing seven | |

- ANEWELAN
WILL BE

e |

Svin floppy will cost||

LAUNCHED ON

SEPT 4.

Elan Home Computers start up on September 14.
{ Elan C nmpuu rs Lid., 31-37 Hoxton Street, London N1 6N

MAKE MONEY
FROM YOUR HOBBY

TOP ROYALTIES PAID
FOR SPECTRUM AND
ZX81 SOFTWARE

ORIGINAL GAMES EDUCATIONAL AND
BUSINESS PROGRAMS WANTED

SEND TO OR PHONE

GALAXY SOFTWARE
62A WEST STREET
HARWICH
ESSEX
HARWICH 52446
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Software (Apple Ile)
@orrie

Apple Ile 64k computer

oty £599*

Immediate Dels

ave an extra £39.00
uying a bund 3 Software (Apple III)
pple lle 64k I

Disk D .

Apple Il Accessories
Integer Card )

10/11 Salisbury Square, Old Hatfield
Hertfordshire.

Telephone: Hatheld (07072

COMPUTERS

at
IGREAT PRICES

PCN
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Scaled a new PEEK in mlcmcumputmg ? If printed your up w1ll earn you a fiver.

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 WIA 2HG.

Come-back for
Vic repeats
Many people are not aware that
the Vic 20 has an auto-repeat
facility built in, and not just on
cursor keys and INST/DE-
LETE key. All keys will repeat
just by lyplng the following:
POKES50

By mcwng around with
POKEing location 651 you can
adjust the amount of time your
Vicwaits before it starts repeat-
ing. To return to normal type,
POKE650.0. You have to turn
it back on after turning off and
resetting the computer.

PEEK(197) is current key
pressed. This program works
out values for all keys:

10 ?(CLS) (10 Cursor
DOWN)"PEEK(197)
20GOTO 10

Henry Shinners,
Shannon, Ireland

BBC PLOT
thickens

BBC owners who have studied
the user guide may be curious to
know what the PLOT com-
mands which are marked ‘for
future expansion’ are actually
going to do. Well, it appears that
in the new operating system
081.00 onwards this ‘future
expansion” has been under-
taken to a small extent in the
provision of some new graphics

commands which are as yet
undocumented in the user
guide.

These provide a limited “fill”
ability by starting at the point
specified by PLOT xx.x.y and
searching right and left until a
pixel is found that is not in the
current background colour. It
then draws a line between
them, producing a single line-
fill utility.

Running the program below
will give you a good idea of what
these commands are capable
of.

James Bridson,
Barnsley, Yorks

The depths of
the Spectrum
I have seen many ways of using
the bottom two lines of the
creen, but I have
tway. Thisisto

simply type:
INPUT “message™:: rest of line

The Spectrum sees the input,
uses the bottom lines, and does
not seem to bother about the
lack of a variable. INK and
PAPER etc parameters may be
used as normal.

I have also found that the
INPUT message may be
printed anywhere on the nor-
mal screen, by using # streams,

[NFUT #2;"message”, #0;

[var]

The #0 after the message is
necessary to reset the input
stream to the keyboard. An
error message results if this is
not done. The message may be
printed on the printer if the #2
is changed to a #3. Also fun
may be had by using the OPEN
# commands to switch the
output streams about.

#2is the screen 's’

#0+ #1 are the keyboard 'k’ eg
OPEN #2,°k’

#3is the printer 'p' OPEN #2,
screen — printer.

han We P

A clean break
with the Dragon

The following routine willallow

the Break key on the Dragon 32

to be turned on and off at will.

s is particularly useful in
games using the cursor keys

the left/right cursors are d

ly below the Break key and can

so0 lead to an impromptu end to

a game. The following should

be entered in direct mode:

POKE 411,228

POKE 412,203

POKE 413.4

POKE 414,237

POKE 415,228

To disable the Break key use:

POKE 410,236

To enable the Break key use:

POKE 410,57

A Williams,

Southport, Merseyside

ol

Oric screen widened,
scroll derolled
On the Oric, the run time
variable at addresses 621 and
622 (26D and 26E in hexideci-
mal) stores the start of the
display file. When switched on
the value stored is 48000 (BB8O
in hex). In HIRES mode it is
48960. (Check it by PRINT
DEEK (621).) Also, the num-
ber of lines that can displayed is
stored in address 623. In TEXT
mode itis 27, HIRES it is 3.
The above information is
useful as we can change them by
POKEing at the above addres-
ses. For example, we can in-
crease the size of the screen to
include the top line (normally
for messages) by entering:

DOKE 62147960
POKE 623,28
CLS

Also we can protect parts of
the screen from being scrolled
by reducing the appropriate
number of lines in 623. Other
effects can be achieved by

ex|

Banchory,
Kincards

HE Lim,
Moss Side, Manchester

Some POKEs for

the Spectrum

Here is a collection of PEEKs
and POKE:s for the ZX Spec-
trum that readers may find
useful

B POKE 23561,n. This gives
the time that a key mn!lbc held
down before repeating in fif-
tieths of a second. Initially 35,

this can be POKE to 255 fnr
almost no repeat, or any other
convenient values.

B POKE 23692,255. Scroll
counter. POKEing this to 255
during a program stops the
computer asking ‘scroll?” when
the screen is full.

W POKE 23609,n. Thi cs.
the keyboard click length. In-
creasing its value to about 35
will give a more audible hkcp

B PRINT PEEK 23627 + 2.
PEEK 23628-23755. This
the amount of memory be
used by a program and hnuld
be entered as a direct com-
mand.

The symbol ‘n” above should
be replaced with any desired
number.

Paul Smith,
Cheam, Surrey

Sharp ROM
dismantied

I've been dissecting the ROMs
in my Sharp PC1251. Some of
the words I've found that aren’t
in the Basic manual are COMS,
KEY,SETCOM, ROM, DMS,
PEEK, DEBUG, OUTSTAT,
INSTAT, CALL and POKE.
Most are self explanatory,
though some still need figuring
out.

If you feel like a little re-
search yourself, youcould enter
the program :10A$="
(space)”. Now POKE 3282392
and list line 10. It's changed to
. Trying other values
reveals all the keywords and
some graphics symbols.
Norman Bailey,

Bracebridge Heath,
incs

BREM %% MEMW FLOT

2

1REM ¥¥ JAMES BRIDSON.

1BMODES:WDULS. 2. 4,
20MOVED. radius :FOR andle=@ TO 2¥PI1 STEP PI-15
380RAW radiuskSINangle.radiuskCOSanale 'NEXKT : DRAWG. radius GCOLS, 1
40FORY%=radius TO-radiuvz STEP-4:PLOT?7.8,Y:
SOFORYX=-512TOS125TEP4: PLOTV7, radius+12, ¥ : PL!
6BCOLOURS : COLOUR 13 : PRIMTTABC( S, 2)"FLOT 77.K.Y":
7OPRINTTABC S >"TO BOUNDARY"

COMMAMD #*% BBC 05 1.

BARMSLEY #%

@.8,8:radius=250:

Qe+ X%

YDUZS. 640 512

EXT:GCOLE. 2

OT77.-radius-12
PRINTTRBC 32"FILLS BOTH WAYS"

2 Y% NEXT
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Czes Kosniowski and John Ewing show you how iteration can help with your sum clearance.

C TR

The ZX81 sums up

terations, functions. floating point,
denominators — what's all this got to do

with

1?7 More

your personal compu

¢ a major role in
computing and computers are a great help
to mathem: ans. One technique, itera-
tion, is used to calculate the answers to
almost unsolvable equations. The b
r problem and re-arrange
| iteration formula,

You then take a guess at what the answer
might be and stick it in the formula. The
resultisabetter guess |hl solution. What
do you do with ck the new
approximation hack in the formula and get
an even better one out.

You can get a computer to keep doing
this, round and round, until the approxi-
mation is as close to the real answer as you
need to go.

Lots of big expensive computers spend
their time doing such calculations, but you
can try out similar things on your own
micro. What's more, you'll find similar
things are already going on inside your
computer. If you ask it for some simple
calculation such as the square root of 7
(PRINTSQR(7)),it'sgot to get the answer
here.

e looks at some of the rewards
and pitfalls of iteration with some simple
examples and programs. You may need

#

1 REM PROGRAM 4 -
5 LET L=0.7

18 INPUT X

28 PRINT X

LET X=Luq#x(1-X)
FOR

I=1 TO 200
NEXT
GOTO

3888
sl—.

to know about iterations to get a degree in
Computer Science, but you don’t need a
degree in Computer Science to understand
and use them

If you take any positive number X and
compute the average of X and 3/X, the
result (X+3/X)2 is @ @ J
number, and you can reps
process to get another num
again

Your computer can do this casily
Program 1 (see opposite). Lines 4( 5
areused toslow down the printout. and you
can change this to suit your micro. ZX81
users will also need to add a SCROLL
statement at the beginning,

What happens when you run it? No
matter what positive number you INPUT,
the numbers printed approach the number
1.73205081, which the computer calls ‘the
square root of 3°. If in line 30 you replace
the number 3 by some other number, then
the program aleulate the square root
of that number.

The process “put in X, get out (X+3/X)/2"
is an example of a function. Iterating
functions — feeding the output back into
theinput—isacommon and useful process
in mathematics and computing. Your
computer is well-suited for such opera-
tions, but beware, there are some pitfalls.

Here's another simple example. Tak:
number between 0 and 1. multiply it A
subtract 1, and take the ABSolute value of
it. (You might write X3 ABS(2°X~-1) to
indicate this function.) You can now
ate this function by feeding the output

ck into the input — n and again.
For example, if you t with 0.6, then
the output is 0.2, since

ABS(2*0.6—1)=0.2. If you tth feed in
0.2 the output is 0.6 since
0.6=ABS(2*0.2-1). When you continue

x— L*4°X"(1-] I]unuﬂ:eﬂnnﬂduﬁln
s below.

iterating you simply get the following

sequence:

0.6,0.2,0.6,0.2,0.6,0.2,0.6, . . .

sy. But what happens with
ers? Your computer can give

you a clue with Program 2. Try various

numbers between Oand 1. You willsee that

the printed numbers bounce around for a

while, but eventually get to 0 and then 1

for evermore.

But wait! What happens when you
INPUT 0.67 We know what should
happen. but after a few steps the computer
getsthe answerslightly wrong, and thenit’s
allwrong! There's nothing wrong with your
computer — this is just one of those pitfalls
that we mentioned earlier on.

Why does the computer get it wrong?
Let’s go through the process step-by-step.
First we INPUT 0.6 which the computer
stores as a binary number:

0.10011001 10011001 100110011001 1010

Most micros store numbers using 32
binary digits or bits and round off the
number. Some micros, such as the ZX81,
use 32bitsand ‘chop’ rather than round off.
In such a case 0.6 would be stored as:
0.1001100110011001 10011001 10011001

Whetheror not numbers are rounded off
and the actual number of bits used is
irrelevant, since the same thing will go
wrong even if our computer used a
hundred or more bits. After this it
multiplies by 2— this is easy, just shift the
decimal point to the right to get:
1.00110011001100110011001100110100

Then it subtracts 1 to obt
0.0011001100110011001 1001 100110100

Finally it goes back and repeats the
process with this new number. The result
on iterating is shown in the printout.

You can see that after 31 iterations you
get 0, and then | ever after. For the ZX81
this takes 32iterations. In fact, by counting
the number of steps it takes your computer

| RERDY. inthegr e g

i '

.. 2.9

0.8 "

0.7 o i

v |

05 ok

04 .

L 0.3

0.2 02

0.1 a

8 “

® 01 82 03 04 85 06 87 8.8 09 | CIEE WIS ¥ 1 s 86 9.7 o8 09 1
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to reach 0 from 0.6, you can estimate the
number of bits your computer uses tostore
anumber. b

All this is fine, we now know why the
computer went all wrong. But what can we
do about it? Is there a way in which the
computer will do the correct thing under
iteration? The answer is yes, and the key is
to look at what happened to 0.6.

The solution is to replace the calculated
value at each step by the printed value.
This is achieved by converting X into a

happens. For example, if you input 0.04
then tions you return to the
start. If you input 0.168 then after 50
iterations you return to the start. But for
some numbers you never return to the
number you started with; instead you
get a sequence tha ats. Such a
repeating sequence is called a cycle, and
this concept is important in what is called
‘group theory” — an elementary account
may be found in Puzzle it out: Cubes,
Groups and Puzzles by John Ewing and
Czes Kosniows

1 REM PROGRAM 3
10 INPUT X
20 PRINT X
30 LET X=ABS(2%X-1)
34 LET X$=MID$(STR$(X+1),3>
36 LET X=VAL(X$)
4@ FOR I=1 TO 200
5@ NEXT I
RERDY. ©.102110011001120110@1100110011810 = .6 68 00TO 20
£.00110011001100118011021100116100 = ,2
£.10011001102110011001100116011000 = ,6
2 RERDY.
©,00110011201 182110011001109116000 = ,
1.75 2.12011201100110011001109118120009 = 600000001 | gy 92 84
1.73214286 0.00110011601102110011021181000020 = , 200000083 % 5
©,10011001120116011021100110000000 = , 599999994 6 .84 .68
1.73z85081
l'?amsam e.una:m:émalmuuuma = 199999968 .2 .68 .36
. £,10011001180110011001101000000020 = , 660060024
1.732030881 .00110011001100110011012000020000 = , 200000048 6 .36 .28
1.73205081 ©.10011001122110011021100000088020 = ,599999583 2 Es :;

2 ©,00110911021100118011209002000200 = , 199999809 [ . .
1.73205081 ©.12011081100110011010200000000000 = ,£0000030L | 12 76
1.732035081 0.09110011091190112100800002000000 = , 200800763 2 76 3
1. 73205881 2, 18011001100110011020200000002008 = , 599996474 r . .52
1'?3205031 202110011001 1891 s 2 52 .04

. e.1e211p011001101 -

1.73205051 ©.82110011001 .. .6 -04 .92
1.73205081 2,1001100110011 - .2 .92 .84
13 2.00112011801100202006000000080000 = , 199951172 .6 .84 .68
0. 10011001101009200020082080080008 = , 6ERRITES6
2 €8 36
RUN e.oaneglatmoamaamm = 200195313 o ‘35 .23
©,10011001 ity ¥ .
- £.00110011000000000000020000002000 = 19921873 | RN .44
1.73 ©, 1201 191020000022200ERRREEE000000 = , 6013625
1.73214286 2. 001 = 203125 22 RUN .12

A 0, 10211 00600000E00R00000000R000008 = , 59373 .56 ] .76
1.73205081 £.60110000020800002000000000000000 = . 1873 12 45 52
1.73205081 0.10 = .625 ‘o ‘o2 s
1. 73205081 g.o1 B - A~ 'g

-
1.73205851 . -0 % :, 7
2 04 92
1.73205081 1 =1 ’ )
1.73205081 ] 8 el
1.73205031 STRing and then taking its VALue There fact a simple way to predict
1.73205081 However, on some computers this still  what will happen to any number and what
causes problems because of exponential the length of the resulting e will be.
RUN notation; so we add 1 before convertingto  Write your decimal as a fraction and cancel
a string and then remove the 1 from the any common factors (for example,
e stringbefore takingits value. Wenowhave  0.255=255/1000=51/200). Now write the
3.71428572 m. Program 3. Note that denominator as (2*)*(5%). The result will
2.26098901 e line 34 by  be that after A+1 iterations you get acycle
1.79392099 . Running this pro- of length 2*(5%~"). For example. for 0.255
1'73311?72 gram produces the correct result. the denominator is 200=(2°)*(5%) and so
A Another way to make the computer do  after iterating three times the numbers
7
1.73205114 thecorrectthingistoreplace lines34and36  repeat every ten times. Try it with various
1.73205081 with the single line: other numbers.
1.73205081 35 LET  X=INT(100000000"X+.5) Iterating functions can be a great way to
320508 100000000 experiment with your computer. In fact
1.;3235331 This will work for any decimal with eight  such experiments have recently been
1. 1 fewer digits, pro ine i looked at by mathematicians and phys
1.73205081 rate to nine ) cists, and words like Strange Arrracters and
1.73205081 You can now input various decimal Chaoshave been used to try toexplain why
numbers between 0 and 1, and see what  things happen as they do.

A good function to experiment with is X
»L°4"X*(1-X) for different values of L.
Try letting L=0.7 and then iterate for
different values of X between Oand 1.
Program 4 (see far left), there are no p
here!

You might be surprised what happens
when you experiment with different values
d 1. Next time you have
a spare moment or two, try iterating some
other functions on your computer — vou
may discover something new and un-
known.

Is
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/ CoaLd BV |
THRAUGY ANYTUING ... g
UNTIL TUESE
(fw( ,m.,a.uc‘.'.'

E49-1

IMLLLS\NE

‘GEMINI'

SOFTWARE
Addre:
1. DATA BASE
¢ 2. STOCK CONTROL
Please send me[ ] 32K RAM Pack/s (@ £49.99 3. MAILING LIST

Software Number[ | 32K RAM Pack @ £59.99
lenclose cheque POfurS.‘

SEND TO: LUS 80 LTD
(No stamp needed) FREEPUST

RROW
01-423 6393 MIDDLESEX HAZ 0BR

4. INVOICE/STATEMENT
£19.95 5.HOMEACCOUNTS
o (inc) 6. COMMERCIAL A/C

(o]

* 28150 bytes —_—
* Allow 7 days BUY SOFTWARE AND RAM PACK

TOGETHER FOR £59.99 (inc)

The Plug says No to
{” duty power.

The Plug with its own built in filter
and transient suppressor reduces
the effect of electrical noise and

spikes and increases the reliability

of both hardware and software.
Protect your computer from
unnecessary power problems,
"No to dirty : RAP. £15.50 Including p.p.

The Piug is available from dealers or direct from the manufacturer

FOR FURTHER INFORMATION CONTACT:
WARNING: Unfittered power can Power Limited 2A I Brunel Road,
damage your computer's health. | Portsmouth, Hampshire. PO1 2DU. Tel. (0705) 756715
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Barry Miles offers some S

 US MAIL ORDER IRS

terling advice on buying micro-wares from the United States

e now have a thriving micro

industry in the UK, but the whole

thing started in the United States
Often machinery and hardware add-ons
are available in the US much earlier than
over here, and similarly, a lot of good
newsletters spring up in the States, as do
program exchanges and libraries.

All of this is leading to the small matter
of arranging payment for mail-order
purchase of US products. The natural
thought is to go to the Post Office and ask
about international money orders. But
the result is far from encouraging

Iwas given avery attractive leaflet which
explained how simple it all was
were just two snags — first, you must
specify the amount you want to send in
Sterling. At first sight this is no great
problem, but if you want to send $50 to
someone, it is not very helpful if the sum he
gets is $48.50 or $51.50

The recipient won't have problems
cashing your cheque, because payments to
the US and Cana made in local
currency, so the recipient won't have to
pay fees and lose on the exchange rates to
ash a cheque in Sterling. But the second
snag is how much it costs you

Many unkind words have been written
about Post Office counter clerks, but this
one was pure gold. Looking round furtive-
ly to see that he was not overheard he said
quietly: *I think vou may find the banks
are cheaper

I thanked him profusely, and tried my
bank, Lloyds. The branch was helpful, but
equally expensive. An air mail transfer by
banker's draft would cost about £4.26, and
a cable transfer and draft would be over
£10. One alternative would be to send one
of my own cheques to America, expressed
in dollars. 1 could be paid into the
American bank, but the person payingitin
would be charged
bank for handling

There is another snag: the goods would
be more than a hittle delayed. because the
recipient would be unwilling to send the
goods until the cheque had been cleared
Thisis important, as you don’t want to buy
something which will be obsolescent by the
time you get it.

By banker’'s draft

I heard a rumour that Barclays Bank
might be able to help, so off I went again.
Here I heard about the “International

Money Order’, whichis acheque drawn on
Barclays Bank International, in NewYork.
therefore having the status of a banker's
draft. (I should explain what a banker’s
it's

draft is

cheque drawn by a bank
itself, on a bank, and is therefore virtually
guaranteed, and trusted accordingly.)
The money order is prepared for you on
the spot. and. amazingly. you don’t need
to be a Barclays Bank customer to get
one. The charge is only £1. I sent one of
these off to California by air
had the goods in seven days.
But that isn’t the end of the story
have a Barclaycard or Access

mail. and

If you
card,

Uncle Sam’s
check-out

overseas mail-order will be even easier
Many US suppliers will accept payment
with these, so all you need to do is to quote
your Visacardor MasterCard number. Itis
important that you use those names.
because Barclaycard and Access are un-
known in the States. You must also quote
the expiry date on the card

In case you are worried about sending
your card through the mail, don’t be: just
quote its number in your letter and vou will
have no problem.

It appears that the credit rating is
checked very quickly (by satellite I'm
told), so goods are shipped immediately
The charge for the goods is converted at a
fair exchange rate by the credit card
companies. and does not usually hit your
account for two or three months.

For really high-speed action, I suggest
the following: find out the time-difference

between the UK and the state you are
nternational call by
I know this sounds

ngland, they will deal with
very quickly, and the rates are not too
expensive for a one-minute call.

Give your address twice, and don't
forget the postcode. State your card
numberand expiry date clearly, and define
exactly what you want, if possible referring
to a magazine advertisement. Finally. tell
them whether you want air mail or first |
il

Usually they are so impressed that you
bothered to phone that the goods come

class m

out on the same day and you may well
have them in three or four days

All you need is for customs to
release them quickly without bothering to
collect the duty

now
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SLAYS

INFERIORS

E 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

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.

for £1.35 (P& Pinclusive)

[0 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_
Signed
Name ___
Address _

Computer World, Circulation Dept., Freepost 38, London |
WIE 6QZ. (

r----

I enclose my cheque made payable to Personal Computer World




HAVEN HARDWARE
ZX PRODUCTS & JUPITER ACE
4 ASBY ROAD, ASBY, WORKINGTON, CUMBRIA CA14 4RR.
New retail outlet in Whil n Town Centre at
85 Scotch Streel, Whitehaven, Cumbria

PRICES INCLUDE VAT AND P & P. SAE FORDETAILS.
Some of the products are also available from the following agents:

THE BUFFER SHOP; MICROWARE, LEICESTER.
X80 & X1 HARDWARE
(As reviewed by Popuiar Compu

Repeating Key Module KT
Inverse Video Module U viewed ar
Keyboard Beeper Module KI5 95 BUILT£8.50
Keyboard Eniry Module  KIT£255 BUILTE4 95
InpulOulput Port  KITC10.85 BUILTEN4 95
(Can be used with 16K RAM ar
Programmabie Character Generator K|
3K Memory Expansion  BUILT for
The most rekabie memory Expans)
mmmnmnepul Key - The rsmr rmm

1 Edn::onne:lnr ¢ zmmmm
X SPECTRUM HARDWARE

2 Spectum Edge Comnctor €350 2X Spectrum Edge ards
2X Spectrum Input Dutput Port £/7 €195 B :
IX Spectrum Sound Amplifier
DX SPECTRUM SOFTWARE CASSETTE:
FrotMashies Cole apls st o ko, b CLDAMBLE. 8485

Solitaire Alpha-Numec move ent

Patience The popular card game (e o b 5%

Mancala The Chinese Logic Game. £5.95
REPULSER Regel e aben imvason.  £4.85

Cambridge Calecton £4.95  Cambridge Colour Collction €695 Cassefte £2.95
WEALSO STOCK A LARGE RANGE n;n[smns  CAPACITORS, ETC

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 BBC
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.

22 B N N B 0 N |

Interface Publications, VW 44-46 Earls Court Road, LONDON WE 6]

Please send me the books indicated above. | enclose§_____

MName

I Address

ZX SPECTRUM & ZX81
EDUCATIONAL SOFTWARE

Spectrum Junior Education £7.50

Use your Spectrum to help your children with their school

work. This cassette contains eight attractive, easy-to-use

programs for the 7 to 11 age group.

Topics include English comprehension, spellings,

homophones, junior science, maths and history.

Entering your own questions and answers allows you to

adapt two of these programs for exercises in any subject

area.

* Moving colour graphics and sound are extensively used to
improve maotivation.

* Use the “draw” program to produce pictures, maps and
diagrams.

Suitable for the 16K or 48K Spectrum. Program notes are

supplied

O-Level Chemistry (C1) £7.50

This cassette contains four clearly presented revision/tutorial

programs. The subject matter has been carefully structured to

cover the most important aspects of:

* Elements, compounds and mixtures.

* Structure, bonding and properties

* Redox, electrolysis and the activity series.

* Acids, bases and salts

48K Spectrum and 16K ZX81 versions of the cassette are

available. Please specify which you require.

*

Professional Computer Assisted Learning materials from:
ALPAC COMPUTER SOFTWARE
108 Hermitage Woods Crescent, St Johns,
Woking, Surrey GU21 1U
SPECTRUM JUNIOH EDUCATIONJ2 AVAILABI.E

Access Card Orders Accepled JUPITER ACE l
Ring 094 686 627 llﬂﬂwﬁ R
{24 hr. ANSAPHONE) el R it A i
BUILT £17.95 L) = L] L]
JUPITER ACE
~

(511.60)PER CASSETTE INCI J

-

Linsac’'s ZX Companion series has received excellent press
reviews:

“'Far and away the best” — Your Computer

Thoughtfully written, detailed and illustrated with meaningful
programs ... outstandingly useful” — EZUG

‘The Spectrum Games Companion’ is the latest addition to the
series and is aimed at the games player and programmer alike.
Twenty-one games designed specifically for the ZX Spectrum are
included, with clear instructions on entry and play. Each program
is explained fully with complete details on how it is designed and
written. Introductory chapters show how to set up and use the
Spectrum and how to create your own games. Later sections
cover number games, word games, board games, simulation
games, dice games, card
games and grid games. If
you want 10 enjoy your
ZX Spectrum and learn
its secrets at the same
time then this is the
book for youl

Bob Maunder is co-
author of “The ZX80
Companion” and author
The ZX81

Companion’. He is 8
Senior Lecturer in
Computer Science at
Teesside Polytechnic,
hoids an MSc degree in
Computer Science, and
is 8 Member of the
British Computer

The Spectrum Games
AC Companion is available

b Maunder from good book shops,
e L]Ns or send £5.95 to:
ONLY LINSAC (P.C.N.) 68 Barker Road,
£5.95 Middlesbrough, Cleveland TS5 5ES
—

Postage is free within the U.K.
ISBN 0 907211 02 X add £1 for Europe or £2.50 outside Europe.
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QUESTION

WHERE CAN | BUY

NEWBRAIN ‘A" 32K

NEWBRAIN 'AD’ 32K

SINCLAIR ZX81 1K

SINCLAIR SPECTRUM 16K
SINCLAIR SPECTRUM 48K

ORIC-I 48K

SINCLAIR ZX PRINTER

SINCLAIR ZX81 RAM PACK
SEIKOSHA GP-250X PRINTER
SEIKOSHA GP-100A PRINTER
BMC BM12E GREEN MONITOR
SANYO SCM12H GREEN MONITOR
SANYO SCM12N GREEN MONITOR

CARRIAGE: 1 item £4.00, 2 items £3.50 each, 3 items £3.00 each, 4 or more FREE

ANSWER:-

MICADCELL COMPUTER SYSTEIMS

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR

£268.00
£298.00
£48.00
£99.00
£129.00
£168.00
£39.00
£28.50
£260.00
£215.00
£100.00
£100.00
£85.00

7/

LYY il
L e

|

| I

B

FOR ACCESS PHONE ORDERS, PLEASE RING (0532) 681366
’—mcaoc&u COMPUTER SYSTEMS, P.O. BOX MT12, LEEDS 17, YORKSHIRE —

NAME

+

T T

PLEASE SEND ME

ADDRESS

SIGNED

FOR OUR COMPLETE PRICE LIST

+ CARRIAGE £
TOTAL ENCLOSED £

I‘LEASET\CKD PLEASEDEBITMYACCESSNOT T T T T T T T T TTTTTT]
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Be quick on the draw with your joystick. Key

nthis Etch-a

-Pad programby Edmund Bamber.

Portrait of the
Atari as an artist

hen we first opened Edmund
Bamber's letter containing his
Etch-a-Pad, it looked pretty in-
nocuous. But when we tested it, we founda
professional-looking  graphics package
that would be worth its place in any Atari
400/800 owner's program library.

The program runs in Basic, isn't very
long, and lets you use your Atari joystick to
draw shapes in up to 16 colours-on screen
There are five mode options — A.B,C.[
and E.

The first three allow you to draw in
four different colours. Mode D gives you

up 1o 16 colours — although you may have
to turn up the colour on your TV to see the
subtle gradations in this mode

The fifth mode — mode E
two colours, bl nd white.

uses only
But it does
y the joystick
In the first four modes. you can also erase
parts of the screen by filling in areas with
the background colour
Here is the documentation: a drawing
program using five of Atari’s graphic
modes, cach giving you a choice of three
different pen-widths and up to 16 pen
drawing colours plus a choice of 255

DRAW WITH AND

HWANGE THE COLOR OF THE BA

background colours (which are available
while drawing)

Instructions

Press the tr to switch on the cursor
Push the jovstick forward (up) to select pen
colour (Super-resolution mode E has only
one plus Erase. To ¢
Super-resolution. hold the
ward and press Start)

colour se o in

joystick for-

Options for paddies
Paddle (2) sclects background colour
Paddle (3] sclects pen size

The background colour s alsoselee
by placing the penoverthec
at the top right of the sereen

ahle

ur indicator

Amendments
select single pen widths if you have no
paddles ‘

delete lines 30 and 32 to

Variables in the program
R Graphics mode

PA Paddle

BA Colour update

YA Max. Y. Axis

§ Stick (0)

B Present Colour

x. X. Axis

These screens show the menu for Etch:

and two pictures created using the progra
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TT1 Professional Com
If you want the business

The new

mputer.

edge,

its the answer.

Today's business manager is
faced with a world of questions,
often tough. Questions about
productivity. Cost control. And the
bottom line.

To help you come up with
sharper answers and alternatives, to
give you the business edge, we intro-
duce the new Texas Instruments
Professional Compurter. The one
with the power, the expandibility,
the easiest-to-use keyboard,
extremely high resolution graphics,
and a broad array of software.

All the leading operating sys-
tems and programming languages
are available. You can use many

B
“

popular application programs from
the best software suppliers to help
you create spread-sheets, do word
processing, construct graphics,
r(!mmlmi(‘drc \\'"h l)'(hcr dﬂnl l"‘d.\l.‘.\
Or create your Own.

All of which lets you control
ets, manage your time, and make
projections for tomorrow's
performance - today.

And for a clear “hard copy”
printout of information, you can
rely on the new 850 Series printers,
made by Texas Instruments
especially for the new T1
Professional Computer.

The T1 Professional Computer

System Unit
16-bit. BOBB microprocessor

64K byte RAM, expandable to 256K bytes
4K byte graphics display men
5-slot expansion t

Keyboard
Specially designed low profile
Popular typewriter layout

97 keys. including 12 function key
arate numeric keypad and c
ers

lvm re:

control

uick positive entry
er-case letters

00S 1 Microsoft

ty of Califormg

rporation TP/M-86 and C

PECIFICATION

helps you make better business
decisions based on better
information. With the performance
and reliability you expect from TL
In short, it's the answer.
For full information phone
0234 223000 or write to
Texas Instruments, Manton Lane,
Bedford MK41 7PA.

EXAS
INSTRUMENTS

Creating useful products
and services for you.

Display Units

12-inch monoch

me n phasphor) or
%80 columns

pixels

iz
tion, 720 x 30

Mass Storage
Built-in 320K byte diskette standard
Additional intemal storage of 320K byte
diskette, or § or 10 Mbyte Winchester disks
optional

Communications Options.
TTY, 3780

3270 SNA stand-alone
3270BSC and SNA ch

ncurrent CP/M-86 are traden

Operating Systems

MS™-DOS. Digital Research™ CP/M-86®
and Concurrent CP/M-86™ UCSD p
Langu

ages
BASIC. COBOL. FORTRAN, Pascal
Applications Software

er 100 pr a

Printers

150-cps T1 850 S
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Word-processing packages for the 64 are on the increase. Pete Gerrard has a word for them.

Commodore 64

ord processing and the Commod-
Wnre 64 seem to be a popular match
at the moment. with a rash of
packages appearinginrecent weeks. [ took
alook at four of the main contenders — all
of them claiming to turn your micro into a
fully-fledged word processing system.
All you need is the 64, a disk drive and a
printer.

Wordpro 3 Plus/64

This is the latest in a long line of word
processing programs from Steve Punter,
who has been writing these for Comm-
odore machines since the year dot

Features

Text is not formatted on the screen as you
type. but is prepared for the printer by a
series of special formatting commands
which can be embedded in the text area.

There are a couple of serious limitations
with Punter’s work which prevent it from
being ‘the ultimate word processor” for the
64. First. there is no scrolling window,
which places a severe limitation on the
40-column screen.

Second. it is impossible to perform
background printing while. carrying on
your writing. so the machine is tied up for
quite long periods handling the printer
However, none of the other packages
tested offered this facility either.

Presentation

Because this is an extremely competitive
area publishers must be prepared for
criticism of the slightest flaw, and presenta-
tion suffers here. The manual has been
imported from the US and no attempt has
been made to anglicise the text

More important, the American version
of the program is slightly different and in
order tocorrect 1 nomalies a tatty piece
of paper has been inserted into what would
otherwise have been a very smart manual.

These quibbles aside the manual is very
good for the newcomer, being instructive
without condescension

In use
Having loaded the master disk you first
select the number of lines of text you
requirein the main textarea, while anextra
text area takes care of mailouts, informa-
tion inserts and the like.

However, the maximum number of lines
is only 329 — this is a waste when you
consider the 64K of memory on the
machine

Having selected the type of printer to be
used, the disk drive and printer device

numbers, you are presented with a blank

Pro processing on the

text area and two lines of display showing
the current control information, ie insert,
extra text, numeric modes, and current
cursor position.

The commands are quick to learn and
easy to remember — all are handled by a
special CONTROL key which allows all
other keys on the keyboard to have special

functions.
Reliability

1 found Wordpro virtually impossible to
crash, but there are two serious flawsin the
package, and these mean you have to be
particularly careful.

Quite often you need to look at the disk
directory to find the name of a particular
document and although Wordpro allows
this, it will wipe any text you have in
memory at the time without warning.

Exiting the system is only a three-
keystroke operation and soon becomes
semi-automatic, so there should be more
warning that you haven’t permanently
stored the text.

Verdict

Wordpro is getting a mite long in the tooth
now, and in competition with more recent
products it is inevitably going to suffer. A
number of changes would have to be made
before it could be considered a commercial
proposition.

Not least of the changes would be alower
price. Better productsare available for half
the cost.

Vizawrite

Vizawrite suffers only one of the limita-
tions of Wordpro — the background
spooling of files. That aside, itis only a step
away from being a very good system, that
step being the lack of any kind of data
sorting,

On the plus side, it can read data files
prepared by most of the other word
processors and has a powerful text moving
facility. Unlike Wordpro, you are not
confined to full screen lines but can define
true ranges to text and move them about
the main text area at will.

That text area is very large — more than
850 lines of text can be stored in memory at
one time, at last making use of all that

memory.
P tati

The manual is well packaged and pre-
sented, covers everything with extreme
thoroughness and is a definite improve-
ment on the others, being Wwritten in
English.

It is not condescending, assumes you

k1]
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know about computers and covers each
command competently and quickly. Its
sole failing is the assumption of prior
knowledge. Presented to newcomers it
would likely provoke a few cries for help.

In use
Vizawrite, like Wordpro, comes on a
protected disk. So after loading and
running the master program you are well
advised to remove the master disk (why
only one?) and insert a work disk for
storing your text.

This package does format your text as
you type.

A scrolling window gives you the effect
of an 80-column screen and the method of
setting tabs (numeric or alpha) will be
readily appreciated by anyone used to an
electronic typewriter.

Commands used to format text (you still
have todo this) are again easy to remember
and you have a number of specially defined

characters to aid with some of the
commands.
One quirk: typed spaces are displayed as

dots on screen, not spaces

Reliability

This is a difficult, if not impossible,
program to crash. Vizawrite handled all
appointed tasks with ease. Global printing
of files was straightforward, although I
would like to see this performed as a
background operation, rather than tying
up the computer for long periods.

Mailouts, inserting specific information
in text, and so on, are a simple task once
you are used to the method employed by
the program — not the most logical of
routines.

Verdict

It's adistinct improvement over Wordpro,
but there are a couple of features which
could be added tomakeit even better value
for your £69.

The scrolling screen is virtually a
necessity on a 40-column screen and the
ability to read files created by other
packages is a definite plus in its favour.

Quick Brown Fox

This package can be dismissed quite
briefly. It is dismally slow, dreadfully
awkward to control — in short, definitely
not a pleasure to use.

There appears to be no logic behind the
author’s choice of command keys and you
are confronted by an apparently random
choice of letters representing the com-
mands.

Itis possible to domost of the operations
you'd normally want to carry out on a word
processingsystem, butitishard work doing
so. If you're inserting text, or — heaven
forbid — have made amistake, youmustgo
into a separate editor mode to make your
alterations, then return to text mode to
carry on writing.

And you need to use long strings of
commands to do the simplest of operations
which most other packages can achieve
with two or three keystrokes.

If it was this package or nothing. I think

I'd be tempted to stick with my typewriter
And at £60 it’s overpriced for the amount
of work you'd be able. or inclined. to do

PaperClip 64

Out of the four packages T've looked at

here, this offers the most features and is

probably the easiest to use.
Like the rest, “lip will not do

spelling of a document. If you want those

sort of facill you should take a look at

yet another package, Easyscript.
Features

Essentially, PaperClip can do everything

that the other three can do, plus it has the

ability to sort data in alphabetical order.

Formatting and other commands are
very easy to remember, using in y
cases the X as Wordpro. [t will

also read files created by the majority of
other word processing programs, and with
its text area of 829 lines it compares
favourably to the others.

Two final points in its favour are the
ability to perform simple numerical sums
within the text area, and the ease with
which youcanread adisk directory without
losing vast amounts of text.

In use

PaperClip is well presented, with a good,
readable and error-free manual. It's fast
and simple to use, relying on embedded
format commands and a Video Output
mode in which you can see how your
document will look when printed

Everything that applies to Wordpro and
to Vizawrite also applies here, including
the ability to change screen, border and
background colours if you wish. It's suited
both to newcomers and to experienced
users and it is difficult to lose text without
realising it. It's very reliable, almost
impossible to crash, and equipped with a
comprehensive array of error messages in
case you should attempt the impo: B

For a fuller review of PaperClip, see
PCN Issue 6, where we looked at a version
for the Pet.

e

Comparison table
PaperClip

Name Wordpro 3

Max. text area 329 lines 829
Global printing Yes Yes
Search/replace Yes Yes
Column manipulation No Yes
Mailouts Yes Yes
Sorting No Yes
Spelling checke No* No*
Background printing No No**
Calculations No Yes
Video output No *** Yes
Screen scroll No Yes
Different printers Yes Yes
Word wrapping Yes Yes
Word count No Yes

st to allow this but

Other programs e:
Command exists bu

are not built in

not implemented
Available on the 80-column Commodore versions

Price £60 Publisher SPT
Tollesbury, Essex, tel (
versions Vic 20) Outlets Contact publisher

e nono
Documentation annn
Performance nnnn
e noong
11
Nume ann

Price £69 Publisher Viza Software. 9 Mansion
Row, Brompton, Gillingham, Kent, tel (0634)
813780 Other versions Nonc Outlets Mail order,
Commodore dealers

Price £125 Publisher Professional Softw,
Other versions All carlicr Pets Outlets Wego
Computers, 22a High Street, Caterham,

Surrey, tel Caterham 49235

o
e ooon
Documentation nnn
Performance ann
Usability annon
e annnn

annnn

Price £86 Publisher Baticrics Included Other
versions Commodore 5000 Outlets Kobra Micro
Marketing, PO Box 28, Henley-on-Thames,
Oxon, tel (04912) 2512
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If you have to wrestle with CP/M’s syntax

‘ed Ball has a package that could help you get to grips with it.

P/M’s widespread use on 8080 and
Z80 systems is due far more to its
having been first and to the vast
amount of CP/M software available than to
any intrinsic merits as an operating system

allows you to carry out the
most commonly needed operations in a
simple manner, without the complexities
of syntax you find in the CP/M commands
such as PIPand STAT.
Simplifile is provided on
single-density 8in floppy disk
used on any M system that will read a
disk in this format.

Features
When you use Simplifile there is a screen
display intwo parts: the “Disk Area” inthe
top three lines which shows general
information about your disk, and which
you use for giving global commands; and
in the rest of the screen
ion about your files,
r giving commands on

individual files.
Simplifile allows you to carry out almost
wsks by moving the cursor around the
en and giving single key commands.

The file commands available
2 Display File Commands
B Backup file
€ Copy file, with new name
E Erase file
G Goto file (move cursor to file)
L List file on printer
M Mark file for Mult

Next screen

PPu.uum screen
R Rename file
T Make this top row
U Copy [ils, to another User Area
V View fi

Control-P List screen on printer
Escape Move cursor to Disk Area

To use these commands you move the
cursoralongside the file name and press the
appropriate key. Where you have to give
extra details — for example with Copy and
Rename where you have to give the new
file name — Simplifile asks for the extra
information it needs.

The centre section of the Disk Area
used for the general commands, and to use
these youmove the cursor to the command
you want and press RE E
takes you back toCP/M, and “FLs
the file information for the disk onto the
printer.

Sort” allows you to get the File Area
details listed in order of name, type
(extension), size, or date. “Mult™ is used
together with the File Command “M™ and
allows you to Backup, Erase or List any
number of files at once

To use Mult you first go through the File
Area typing “M” beside the names of the

CP/M simplified

files you want Mult to operate on, then
move the cursor to Mult in the Disk Area;
press RETURN, which brings “Backup
Erase List” onto the scre: nd then move
the cursor to whichever of these you want
and press RETURN again.

Another useful feature is a separate
am called FIN JNE. This allows
you to set the date format to MMDDY'Y,
DDMMYY or YYMMDD: set the List
command to print with or without line
numbers; change the line drawing symbols
for the screen displ and set up an
*Exi Command Program Li Thisis
a list of up to five file names which be
single “X” com-
example, put in a
ne and the names of the files
the program is to use, which saves typing
out all the file names every time

One limitation, however, is that the list
must not he more than 19 characters so you
have to use very short file names.

Presentation
The disk is labelled with the program name
and the disk format, andcomes in amanilla
envelope at the back of the ring binder
containing the manual

The manual is well laid out, and consists
of an explanatory section with examples to
help you learn how to use Simplifile, and a
reference section giving full details of all
the commands and the various system
messages.

The section on error messages tells you
what kind of mishap causes the message
and what to do in response

Getting started
To install Simplifile you have to copy the
Simplifile disk onto your working disk and
use one of two programs from the
Simplifile disk, TERMINAL or TD, to
configure Simplifile to work with your
terminal

TERMINAL automatically configures
Simplifile for any of 24 common types. If
vyour terminal is not among them you have
1o use TD which asks you to specify the
control characters etc, used by your
terminal.

Although the installation procedure is
simple you may have problems with
machine-dependent details apart from the
terminal configuration. For example, the
Vector 3 which I used has double-density

disk drives, but it can read single-density
disks.

However, to read single-density disks
you have 1o use the drive names E and F
instead of A and B, and the instructions do
not mention that things like this can differ
from system to system

There is, however, a phone number and
the names of two people to contact if you
have any problems with Simplifile.

In use
Thc single key commands implifile
to use, and to remember. There is a
m p’ command which gives a list of the
commands with brief statements of what

mplifile is intended to provide easy
access to the computer for straightforward
operations like listing files or running
ard programs. and it appears to be
suitable for use by people who only need to
use the computer occasionally.
Reliability
Simplifile has comprehensive error-
checking built in, and will give a message if
you type in an invalid date or an invalid
command. The program will also ask you

to confirm before it carries out an
operation like ERAS!
The error messages are brief but

informative, and the manual features a full
explanation of all the messa

Verdict

Simplifile replaces some of the commonly
used CP/M commands with a new set of
commands that are much uul
user to learn. The ities provided h:
been well thought out and Simplifile muld
be very helpful in office or similar
environment where there are many people
who do not use the computer regularly but
sometimes need to run a d program
or get a printout of a file

But if you regularly have to use features
of CP/M beyond PIP, STAT, ERA, REN
and DIR, which Simplifile replaces, it will
not do very much for you.
RATING

Overallvalue
Name Simplifilc Application Simplificd extension
1o CP/M U[nnmm. System System CP/M., with
8in discs Price Selven Systems, 3/5
Guithavon sm.n Witham, Essex CM8 1BJ,
Format SSSD 8in disk Language Machine code

2

| _____DISKINFO___] DISK COMMANDS

® Simplifile ¢ | Sort Mult [Current:A Backup:B Date: 081082
Disl fk: 128K | Exit FLst |User: DISTRI
Pile: 3 of i Help [ <<Disk Messagesd
i
T Wame  Type | Siae | Chgbat | Deseription
--DISTRI DID | 2K | 073082 | SimpliFile’s private file
Pilel  com | 2k | i
Pilez  COM | 14K | 083082 | This important file

mmmhmmmm«hmmumummu—um)mmmm

|everything below the top three lines). The Disk

that relate to

m-hhummhmmmmmmwum-mdu




BBC DEALERS

IN LEEDS

i

p

BBC Machines

Model ‘A’ £299
16K RAM 32K ROM. Full
colour, high-resolution
graphics (+£7p+p)

Model ‘B’ 32K RAM 32K
ROM £399
16 Colour graphics(+£7 p+p)

14" RGB Colour Monitor (as
used in the BBC Computer
programme) £279

(+£9.50 courier)

Sanyo Colour Monitor
£228.85 (+£9.50 p+p)

£8.05

| 12"GreenMonitor £95
(+£6.50 courier)

LeadforSanyo

BBC Joystick £13 p.pair

(+£1p+p)

BBC Software

Monsters, Meteors, Rocket
Raid, Tree of Knowledge,
Philosopher’s Quest, Sphinx
Adventure, Snapper,
Planetoid, Arcadians, Super

ALL PRICES INCLUDE VAT

GTM

Invaders, Castle of Riddles.

Allat£9.95
(+£1p+p)oneachitem
Forth £16.85
Arcade Action £11.90
(+£1p+p)

GTM Software

Word Build: An educational
game using colour and full
graphics, sound and en-
couragement fully error trap-
ped, supplied with full docu-
mentation for own word list
input. Fully adaptable to any
child needs (4 toanyage).
£5.95 (+£1 p+p)

Smiler (phonic  spelling
game): aids the teaching of
the letter sounds and spell-
ings. Emphasises consonant
and vowel recognition

£5.95 (+£1 p+p)

If purchased together on one

tape £11.00 the pair
(+£1p+p)

Accessories
for
BBC Computers

Cassettesper 10£4(+£1p+p)

GT

Verbatim single sided double
density disks, boxof 10
£22.50 (+£1 p+p)
GP80and GP100ribbon
£4.75 (+£1 p+p)
Printer Cable (parallel)
£15 (+£1 pt+p)
6522 buffers £4.75(+£1p+p)
DINtoJack cassette leads
£3.50 (+£1 p+p)
BBCMachine dustcovers
£3.95 (+£1 p+p)

Disk Drives

BBC Disk Drive (100K)

£239 (+£4 p+p)
GTM Single Disk Drive
(100K) £224.25(+%4p+p)
BBC Double Side and Densi-
ty(800K)  £799(+£4p+p)
GTM 800K (manual and util-
itydiskincluded)

£450 (+£4 ptp)

Printers

Acorn GP80A Printer £199

Lowesteverprice!
(+£4.50 p+p)
Acorn GP 100A Printer £228

(+£4.50p+p)
Barclaycard and Access welcomed

NEW SHOWROOM

Tel.(0532) 647474

864 YORK ROAD, LEEDS
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- Arcade Action For The

If you want Arcade quality control for your Sinclair ZX Spectrum, you'llfind
the Protek combination hard to beat. The Interface is compatible with some
of the best Arcade games from top software publishers including:

Flight Simulation by Psion
Slippery Sid by Silversoft
Spectrapede by Protek
Plus many more.

The Protek Joystick Interface is simple to use. Itjust plugs in atthe back of
your Spectrum and is compatible with any “Atari type” Joystick Connector.
We recommend the Spectravision Joystick at only £9.95 for a Pistol Grip
Joystick with a top and base fire button plus specially contoured shape and

rubber suction cup footing for single hand operation.
Both units are available separately from

TRADE e A
ENGUIRNES —mhk_
WELCOME

COMPUTING LTD.

Subject silability. Prices co *Reg. Trade Mark
ubject to av . Prices c: i
press. Clydesdale Bank Building
at time of going to [ Civdendes Serk Obg
Edinburgh EH30 9HW

Tel. 031-331 4400
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The MPF-I1Lis anew thermal printer for a new micro. Ian Scales finds out how Microprofessionalitis.

Prof in print

The MPF-Il gives good quality

lhe MPF-11 thermal printer is de-

signed principally for use with the

MicroProcessor (PCN issue 9). Its
usefulnessdoesn’tstopthere, however, for
thislittle printer is capable of interfacing to
arange of micros including the Apple Il or
any computer with a parallel Centronics
interface.

This review was based on using the MPF
asacompanion to the MicroProfessor. The
printer is a thermal type and uses 4.4in-
wide paper from a roll which sits inside the
case.

Printers of this kind are basically used
for printing out listings rather than con-
veying information to other people so it's
not the sort of output you send to you bank
manager requesting an extension to your
overdraft. That said, it is actually quite
readable.

Installation is a fairly straight-forward
procedure — there aren’t many bits and
pieces to get tangled up in. When using it

mbling block

with the MicroProfessor it was a simple
matter of connecting the cable to the right
holes in either unit.

Unfortunately the cable goes from the
left side of the computer to the left side of
the printer — work that one out

In everyday use the printer is activated
by three separate commands. A straight-
forward PRINT command will output the
text on the screen. In addition there are
three Ba: ommands: PRTON will print
out everything after each PRINT com-
mand. PRTOFF will put it on the screen
instead and HC will copy the graphics or
characters from the screen to the printer.

Graphic print quality is actually very
good. The graphics displayed here (right)
come straight from a routine featured in
the manual

Printing speed is just over 100cps which
seems pretty reasonable. The paper is the
standard 2.5in-diameter thermographic.

The sound level was particularly im-
pressive. It wasn’t whisper quiet like
Apple’s Silentype but then it wasn't nearly
as slow either.

Itis possible tointerface the MPF printer
to any type of computer with access to a
Centronicsinterface (thiscould include the
BBC microor the Spectrum with an add-on
interface) and the unit supports the full
ASCII character set with upper and lower
case.

Although the MPF printer performed
well, it alsocosts rather more than might be
expected for a unit of its type and
limitations. At £180 it isn’t too far away
from some of the cheaper dot matrix
impact printers.

Rem MPF-I1 Printer Interfaces MPF-I1, Apple
11, Centronics Manutacturer Multitech Price
£185 inc VAT Distributor Sirtel (0733) 313 444

B4 65 68 &7 & e TO

000

Multitech boasts that the MPF printeris
simultaneously a thermal, matrix and
line printer — indeed it is.

It has 40 thermal elements mounted
on a single arm and spaced pro-
portionally across the width of the
paper. This moves back and forth the
distance of one character. The paper is
fed through a distance of one dot once
the thermal heads have completed their
character-width pass. They then go
back the other way. Each of the thermal
heads builds up a single row of
characters down the page in a matrix of
7 by 10 dots.

The thermal heads create dot im-
pressions by quickly heating up the
paper when they touch it. The coating
on the paper then changes colour.
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Would you put a Torch to your BBC? Tan Scales sheds a little light on the question.

Torch packs a punch

he BBC Micro was conceved by
Acorn as, if not i “hare bones” micrao
then at least one with enough ins and
Tuture goodics

outs and spare places o
like second processors and networking
options.

It wromie that Acorn has been

oushy slow in getting these up lesoffthe
drawing board and into the shops in
reasonable gquantities. The | roof

offermg the first major BBC upgrades has
gone instead o Toreh Computers whose
750 disk pack is now widely available
This systemis two Q00K double-sided
disk drves and a Z80card which plugs into
the Tube This cand is blessed with 64K of
RAM. of which 03K is avinlable
programs and data
Bt first . batof back

. The T
BBC man boand with its
seessor as the inputoutput ivand
ler This does the job of outputt
sereen. scanmng the keyboard
The program processing work s under
Gihen by Z80 processor amd memony
which runs i look-alike” version of the
sty stamdard 8-t operating svatc
(S Y]

Torch cheekaly calls thes CPN (Conirol
i Nucleus)

ol at i
ronvims. IEowas oo
therctore for Forchitorever
anned package the non- BBC part
for BRI wsers. Th ssentially what the
R0 sk puick s

0302

woell they don telum
wmny up

Spuon

The disk it s designed 1o go under the
BB which s a it ol o nusance eally
Mthoug bt ks amee pretire italso lifts
the computer another three mehes off the

i b that e ond

v vou could 1

winrh

W

RIS Ivping up by vour

You can always get a lower desk
n

chest
although this leaves the disk doors in
unusual place. or you could buy u bi
desk and have the drives alongside

Installation
Installationis a tricky business. Ifyoucan’t
uncork @ wine bottle without launching a
feet of little corks into the beverage then
i's probably unwise 1o undertake what
turns out to be o similar job inside your
expensive BBC micro

You have to prize the power leads from
their fiddly sockets on the board: b
warned, metal Fatigue sets in surprisingly
quickly and it's casy 1o snap the connee
tors. The power is re-established fr
disk dnves by oo
Feonet hole. Ther
chipstohe putinth
don’t alrey
are even mor
job for you

Ihe drive nibbon cable gocs i the disk
drive portand the Z80 card is adhered o
undderside of the BBCS i its ribbon
st the keyboard and
it the Tube socket on the outside of the

also o number of
W places. and if you
Iy have wodisk interface there
got the dealer to do the

ble feedimg dowr

wiis
Ihe disk cabimet isarather robust beast

TORCH

280 nyge PACK

of sheet metal construction. [t won't break
your back. but its addition to your BBC
systems will make the micro more seden-
tary than it may have been before. Sull
when you shell out £800 it's nice to et
something that doesn’t look as if it came
trom Woolworth's.

The Z80 card is compact — about the
size of two agarette packets, but as it's
tuckeda ide the cabinet you'll forget
you've

Now

it
a word or two about CPN. As
mentioned carlier. CPN s a compatible
vanation of CP/M. Torch chums it’s much
more flexible than CP/M and has more
built-in communds, making it casier to
nal CP'M stands for Contr
m for Microprocessors and acts as a

e




disk  operating system for ZR0-based
microcomputers. CPM is a subject on
which many people in the microcomputer
industry hold stror nions, Its

pointsinelude beir
have lots of applic

under it and to have lots of people who
stand how it works

wd points include being around long
to ook abitunfriendly

espe

Other packages available for the Torch,

and therefore the 280 Card. include such
G CP M chestnuis as Mail Merge. Spellstar.
Calestar and Supersort. M e
ipplications like integrated accounti
sules are stered for |
Thesceonomies of the exercise make |
sreading. A BRC Model Beosts
¢ Add another couple of hundred |
ound for  momtor and i further £93 for
the disk interface. With the Disk 1
costing E800-0dd you have a Torch micro
minus its communications facilities, for

Forch's L3,

set am ol

Tess than half the
Adimtediy

200 price tag
the

BT

1o buy o hard wired 1 for aecess (o
Micronet. You also have the facilities of
the BBC for games and so on

The only question about the Z80 disk
pack s whether s a penpheral for the
BBC . orasystemwhichdepends ona B¢
toact asa peripheral

say it tends 1o throw up meamngless criom Tt would appear that Toreh has actually

codes and demand equally. meanmgless underent s own fagshap product
strings of commands 1o pet programs todo e Mackine BEC Micro |
uvthing. Before CPM cnthusiasts start pamefacturer 1orch Price 756

Contact RI W € haring Cronss

reachi

i papet
to sy that the

advant

s important
ol
vy new whizs ba

hiothe

count most fri

operatng systems tworthm

werage micro user i they expect b 1o

CPAM was designed i the
wsurpers on the
ne. Most of the people who

10 NEW ST

davs when micros were
computer s

were expected 1o play round with them

were alieady expenenced i the esoterics
of mantrame and min computing and
it nonice how unfnendiy it was

Is detractors — and there are man
PON. IUNE *RIUNI .

write s own apphica

canse s vet only o word processo
spreadsheet are avalable and they cost the
carth

Features
Unbihe CP M OCPNs resident i RON i
is alwans acouple of kevstrokes away it
1o be booted mtont svslem

't have

i the start of i session

Due 1o ong pedigree, the CPAL
library of programs is vast and Torch's
offshoot alrcady has o stoof CPM
programs adapted for it Fortunately this
adaptation only involves getting the pro
prams onto the Torch disk to e
mager it s e imvolved

the of the available apphica

tons s the ever-popular Wordstar word
whage  This seems o have

el i cnlt following, The fact that

ks hanve been witten just (o

mdicates something of s

populanty. and speaks volumes for ity

Turning a BBC micro into a Torch for anly £780 sounds
just too good 1o be true. Therefore as a committed
Torch user | was somewhat wary of what users would
get for their money

First the bad points. You won't get the detachable
keyboard of the Torch with its dedicated function keys
and numeric keypad. Nor will you get the excellent
built-in colour monitor, Finally, you won't get the built
in autodial'auto-answer modem.

These are features Ic!rhully missed. | also disliked

ves to sit under the micro,
Using the Beeb m tm way made for a very
uncomfortable typing position [to be fair, you can of
course place the box elsewhere).

Negative poirts d of, | have only praise for the
drives. Linked up to the BEC it operated just like the

Most application programs would use the CPN
mode [that's the Torch version of CP/M) for which
there is a wealth of software available. Games players.
can switch to the Basic mode and run software written
for the BBC. It's an ideal solution as you get the best of
bath worlds.

In operation, the drives performed well and | was
able to switch between the Torch itself and the drives
and vice-versa. In fact, this piece was written on the
BBC using the drives and the Wordstar disk from the
Torch. The disk was then replaced in the Torch for
re-editing and printing out.

Hyouwant to get dual disks for the BBC machine the
price may seem high. But with the Z80 card, 64K of
memory and CPN operating system included in the
price it can only be a sound investment.

Ralph Bancroft




Shootout at the UK corral — who'll win your money in the £400 range? Andrew Tollyfield referees.

aphs by NARL

ATARI VS ACORN

considered the ultimate, all-singing

all-dancing home computer — with the
single proviso that you can get your hands
on one first. At under £400 it was streets
ahead of the competition, until .

From across the ocean happenings in the
micro marketplace were being observed
by, among others, Atari — a subsidiary of
Warner Brothers which, coincidentally
has a finger in the television pie. It alre dy
had a micro which in its time had been
highly regarded — the Atari 800. How-
ever, it did come with a rather hefty price
tag.

Sundry stories of price wars,
shares and peer group pressure late
has brought the price of its
product directly in line with the BBC.

And there’s more than just a passing
monetary resemblance between these two
machines. Both offer extensive colour and
sound facilities, a real keyboard in similar
sized consoles, and both employ the 6502
MICTOProcessor

Perhaps mostimportant of all, both have
extensive software support: the Atari by
virtue of its age, the BBC because of the
excitement and high regard it has pro-
voke

The question, then, is how far do the
similarities extend beneath the surface?

Atari 800

Tw Atari comes in a robust console with
a full travel gwerty keyboard which
atures four dedicated function keys on
the left side. The housing is quite large but
it is impossible to stand a console on it
because of the prominent bump at the
back

This has a hinged lid which reveals two
sockets into which you can plug games
cartridges or ROMs. Under Atari’s new
low cost deal, one of these will be filled by

IL is only a short time since the BBC was

the Basic cartridge (in the old days you had
to buy it separately).

Removing the lid completely reveals a
further four slots for memory modules.
One of these must be the 10K operating
sytem ROM, wi the others can hold
expansion RAM three 16K modules
giving the 800's 48K. A bonus point for
design here: when you lift the lid the
computer switches off to prevent possible
damage by inserting cartridges with the
power on (Commodore please take note).

At the front, under the keyboard, are
four connectors for games paddles and
joy s which further reveals the game-
playing pedigree of this machine. How-
ever, around the side is provision for more
serious expansion. You'll find an 1O
connector and monitor socket to,
with the power connection, on/off switch
and TV channel select switch.

Inside

The internal layout of the Atari is
surprisingly complex with components
spread over several interconnecting
printed circuit boards. There is a cast
aluminium chassis which safely guides the
memory modules into their sockets. Thisis
an expensive form of construction, but is
the price of Atari’s history — a box into
which you plugged the bits you wanted.
Now Adtari is having to sell it complete with
all the old ‘extras’, much of the design is
dated if not redundant.

The main processor is the stalwart 6502
as used on the Apple, Pet, and the BBC
itself. However, there are also three
special purpose chips which provide the
great flexibility in sound and graphics.

Documentation
The Atari comes with no less than three

manuals. The first, a slim user’s guide
concernedsolely withconnecting upall the

| B L O
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different bits, shows in living colour how
disk drives, printers and cassette recorders
can be chained together, which is why you
get only one input/output socket

The second manual is a friendly,
American-style (read nauseating) guide to
Basic, Inside Atari Basic. It does, how-
ever, contain plenty of example programs
and explains the language reasonably
clearly.

Third is the Basic Reference Manual
which gives details of all the commands,
statements and functions. My main critic-
ism of this is that it comes in loose-leaf
form, punched for the US-standard three-
ring binder which is not easily available in
this country. I tied mine together with
string.

None of the above gives much detail on
assembler or machine code programming,
although machine code routines can be
Funhm Al i is

connectors whnh will allow you u'to make
the most of the micro. The situation is such
that US magazines and user group newslet-
ters are full of users’ discoveries, although
this illicit exploration should not be
necessary

Display

A wide range of display options are
available, and it is the graphics for which
the Atari range is rightly famed. The
comparison tables give full details but two
points are worthy of special note

rst, the Atariwasamongthe fnot
the first, micro to offer sprite graphics.
Sprites are user-defined graphics charac-
ters which are controlled by a separate
processor so they are very fast and easy to
program. They also give a 3D effect
because each sprite is assigned a priority so
that they can passin front and behind other

40
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sprites and background objects. Full
collision detection is also available.

Second, although the colour palette on
the Atari is the now standard 16 options, it
is unique in offering 16 shades of cach
colour — a total of 256. This makes
possible startlingly realistic 3D displays.

In short, although the cold figures of the
Atari display may not look the most
impressive, the colour display on screen is
near impossible to beat.

Basic

Atari Basic is a fairly standard imple-
mentation but it looks dated in comparison
to more recent, structured versions, and
there are some serious omissions. There is
no renumber facility, for example, and
only numeric arrays are supported

Real and string (but not integer)
variables are allowed and variable names
can be up to 120 characters long but may

not include reserved words. Numeric
variables are stored with ten-digit
accuracy.

There is no limit on the length of string
variables, other than available memory,
but they must be dimensioned before use.

Most of the standard arithmetic oper-
ators and functions are provided but the
accuracy of these appears poor in some
cases. For example, 712 gives
48.99999463 and a glaring omission is the
lack of user-defined functions.

String functions include ASC. CHRS,
VAL, STRS and LEN but there is no
MIDS, RIGHTS or LEFTS. Sub-strings
are accessed by subscripts of the type
'AS%(5,10) which is non-standard but similar
to the method used on the Sinclair
Spectrum.

The only structured statements are the
common FOR. . NEXT, IF . .. THEN,
GOTO, GOSUB, and ON. . . GOSUB,
ON ... GOTO. Logical operators can be
used in IF statements.

Keyboard input is limited to the INPUT
statement with no single key equivalent of
GET or INKEY.

The Basic does support the sound and
graphics facilities. The sound is generated
through the TV speaker and you can
control pitch and volume as well as the
distortion level, the letter command giving
the Atari its flexible sound abilities.

The screen editor is good with full cursor
control and both characters and lines can
be inserted or deleted.

Storage

Most users will begin with the Atari 410

and Atari’sversionisthe810. Thiscomesin
asturdy, ifsomewhatoversized, case witha
separate 1O cable, together with a com-
prehensive manual and two disks — an
OS disk and a blank formatted disk.

The DOS is menu-driven and offers you
the choice of copying, renaming. deleting,
locking or unlocking files, and of format-
ting or duplicating disks.

This resides in a 5K block of RAM and is.
loaded automatically when the micro is
switched on.

I found some of the menu commands
hard to use without consulting the manual,
which seems to make the menu feature
somewhat redundant.

Filenames are limited toeight characters
and the directory can hold up to 64
filenames. A useful feature is a wild-card
directory search.

Storage is on standard single-sided
single-density 5%in floppies but is limited
to 88K — very little compared to more
recent disk capacities.

On the whole, I found the disk system to
be alittle slow and rather awkward to use.

BBC Model B

Like the Atari, the BBC comes as a single
console with an integral keyboard but the
case is not as strong. It is large enough to
support a monitor but the case bends
visibly if you try it.

The keyboard has 63 keys, including ten
programmable function keys, with auto-
repeat on most.

At the rear of the case are power on/off

switch, RS432 serial port, and connectors
for TV, monochrome and RGB monitors,
cassette recorder and analogue input.

Beneath the keyboard are further con-
nectors for disk, printer, user port, IMHz
bus and the legendary Tube interface. The
BBC was definitely designed with expan-
sion in mind.

Inside
The internal layout is very simple with a
single printed circuit board, keyboard. and
internal power supply.

There are a number of empty sockets on
the PCB. some allowing for future expan-
sion such as the disk and Econet interfaces
which are not fitted as standard. Others
allow the addition of ROM software.

The model B comes with 32K of RAM
which can be expanded only with the
addition of a second processor, and 32K
ROM — a 16K Basic and 16K operating
system. The main processor is a fast version
of the 6502.

Documentation

The BBC comes with a Welcome booklet
which gives instructions on connecting up
the basic system and running a series of
demonstration programs. Also included is
the user guide. a daunting and weighty
tome on BBC Basic.

The latter starts at a fairly low level but
rapidly ascends into detailed discussions
which might leave the beginner struggling.

There are plenty of independent intro-
ductions to the BBC available, however,

cassette unit. This is a dedi d system
and the only one you can use with the
machine. Transfer rate is a respectable
1200 baud and the 800 has full motor
control of the cassette.

One noteworthy feature is that the
cassette is actually a two track stereo
system, digital data stored on one track and
the second holding audio output.

This means that, for example
computer candisplay on screen wi
on the audio track — a useful feature for
applications like learning a new language.

For mass storage a disk unit is necessary

SPECIFICATION

Model Atari 800

Price £299.99

Processor 6502 at 1.8MHz

RAM memory 48K

ROM memory 10K OS. plus ROMpacks

Text screen (variable, see table)

Graphics screen  (see table)

Keyboard 56-key, full travel, qwerty layout with five dedicated function keys

0S/language Atari Basic

Manufacturer Atari International (UK), Slough 33344

'SPECIFICATION

Model BBC Model B

Price £399

Processor 6502 at 2MHz

RAM memory 32K

'ROM memory 32K

Text screen (variable, see table)

Graphics screen  (sce table)

Keyboard 63-key. full travel. gwerty layout with ten programmable function
ke!

0S/anguage BBC Basic
Acorn Computers, Cambridge 245200

SPECIFICATION

Model Commodore 64

Price £345

Processor 6510 (upgraded 6502)

RAM memory MK

ROM memory 16K

Text screen 40x25

Graphics screen 320200, cight sprites (2421 pixels)

Keyboard 66-key. full travel. qwerty layout with four programmable function
keys

05/language Commodore B:

Commodore Business

Slough 79292
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Just how big a difference is there
between Digital and other
personal computer manufacturers?




The gap, believe us, 1s wide.

And the confusion surrounding personal computers,
widespread. Because the term ‘personal’ computer now
stretches to include a multitude of machines, with a diverse
range of functions and capabilities.

So let's set the record straight. And get down
to business. Over the past quarter century Digital's main
objective has been to personalise the computer. Permitting
direct access to real computing power to whoever wants it.

Digital were the first company to mass produce
minicomputers, and the PDP-11is,in fact, the world's most
popular minicomputer today.

A fact that makes Digital the world's largest manu-
facturer of minicomputers. Which, in turn, makes it less of
a surprise that Digital have now developed a range of
personal computers unrivalled in their ability to meet
today’s professional requirements. From the dual micro-
processor Digital Rainbow to the highly advanced Digital
Professionals, the first personal computers with the ability
to perform numerous functions at once, there’s a Digital
personal computer to suit practically any need.

And the Digital difference becomes even wider
when you consider Digital's unique service back-up, which
includes access to our Customer Information Centre,
service support, software services and maintenance. And
in the unlikely event of anything going wrong, Digital
guarantee to deal with any problem, on site, within 8
working hours anywhere on the UK mainland.

Plus you automatically get a free 12 month warranty
to cover all our hardware and software.

For further information fill in the coupon, or call the
Customer Information Centre on Basingstoke (0256)
59299, A list of Dealers is shown overleaf.

To: Customer Information Centre, Digital Equipment Company Limited,

Jays Close, Basingstoke RG21 4BS.

Please send me details of Digital's professional Personal Computers.

NAME : 2y 8

POSITION b S et

COMPANY Xl L8 AL R

ADDRESS L R i

TELEPHONENO. g PR _PCN23-6
Doing more. The Digital difference.




Where to find your nearest
Digital Authorised Personal
Computer Dealer.

Compy
1 Road, London SW3
Termina
London EC4. Tel.

it Street, London W1
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Micro Bu

wdon WIV ¢

84 Piccadilly, L

Tel: 01-620 06945
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London ECIV 1]X: Tel: 0

Tel: 01-4
ng
Structural Analysis)*

HOME COUNTIES
Dataview Ltd. Portreeves He

( ssex CO12XB. T
ari Software Ltd, 683 A,
Feltham, Middlesex. Tel: 0

pe Road, Can

Mar

puter Centres, E

Nalton-on-T
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STC Micros, West Road, Harlow,
sex CM20 2BP 0279 44342
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31 Watling Street.

SOUTH WEST

Computacenter, Thea

Wiltshire SN1 IGN. Tel & 41/2.
Rank Xerox (UK) Ltd, The Xerox Store

ristol & West House, Br
Bristol BS99 7AX. Tel: 0272

South Coast Computer
South Coast House, Wi

MIDLANDS
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Oxon OX160TE T
Micro Busin
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75-79 Tavistock Street, Bedford MK40 2RR
0234 40001
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Tel: 08692 3301
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Microware Computers Ltd. [
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NORTH WEST
Cytek (UK) Ltd.. Sandring
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SCOTLAND

Micro-Centre (Complete Microsystems) Ltd

Pilgrim Busi
28 Walker Str
Tel: 031

Solicitors

Machines Ltd
finburgh

Pilgrim Business Machines Ltd

Northfield Place, Aberdeen. Tel: 0224 645104
Rank Xerox (UK) Ltd, The Xerox Store.

166 Hope Street, Glasgow G2 2TG.

Tel: 041-333 0495
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Systems Plu:
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BCmi
with the Toreh Z80disc

If you already have a BBC Model B micro, then you know that it is
not a toy. But neither isit suitable for business or for serious
because it lacks the access speeds and massive storage ca
floppy discs can provide. . gl

The answer is a TORME;C PACK. The twin discs store up to
m of data and prq?rams. while the Z80 processor board provides an extra 63K

of user memory and Torch's CP/M* compatible operating system — giving access to
the largest range of software currently available.

For the business user, this means sophisticated word processing, financial
and slockmnﬁgmgesl For lm outgrown BASIC, the
TORCHDISC in handle more ¢ I, and speciali
languages — such as PASCALJE.FORTRAN, LISP and COBOL.

The TORGH 80 DISC PACK'¢omes complete withia
range of useful software, including a full disc function test, a
character redefinition program, a music generator, a Z80
monitorand system demonstrations. -

TORCH gives y6u the power and programming space to
launch your BBC micro into the world of serious computing

TORCH

COMPUTERS
Abbm Shelford, Cambridge CB2 5LQ
Telephone: -~ 000 Telex: 818841 TORCH G

i N ——

“CP M is the registered rademark of Digital Research Ltd
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Above left, the Atari’s cartridge slots. At the front are two slots which take the Basic or other language
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plus games or utilities. At the rear are four slots.

cartridges,
for the 10K operating system pack, and additional memory. On the right, the interfaces at the front are for game paddies and joysticks.

and the manual has good points such as the
forty sample programs and information on
assembler code programming,

Circuit diagrams and pin connections for
the I/O ports are also included

play

The clarity of the display is much better
than Atari’s (on the same monitor)
although there is a slight flicker.

There are eight display modes offering
differing degrees of resolution and the
basic palette is eight colours. The remain-
ing eight of the claimed 16 are flashing
colour combinations.
to 32 user-defined characters can be
created although this can be extended to
allow redesign of the entire character set
The VDU commands provide consider-
able control over this and other display

features and also allow you to do remark-
able things with colour

Basic

BBC Basic is far more extensive than Atari
Basic and includes a range of commands
for structured programmin
the use of GOSUB and GOTO virtually
obsolete

It supports real, integer and string
variables, all of which may be used in
arrays, and variable names can be any
length and can include reserved words.

Other featuresinclude notonlystandard
arithmetic functions but ] ASN,
ACS, MOD and DIV (integer division),
and extra string functions such as EVAL,
which evaluates a string as an arithmetic
expression, and INSTR, which searches
for a substring.

Perhaps the mostimportant BBC exten-
sions to ic are the structured control
statements. [F... THEN...ELSE Z
PEAT ... UNTIL and PROC ND
PROC are supported. Procedures can
have local variables, which is a feature
found on few other Basics.

Sound on the BBC is particularly
impressive. Itis provided by four channels
through the micro’s built-in speaker. The
SOUND command controls amplitude,
pitch and duration, while ENVELOPE
can create up to four different pitch and
amplitude envelopes.

The screen editor is a little unusual in
that there are two cursors — for read and
write — which allow lines or parts of lines
to be copied from any screen position into
the line being typed. a powerful feature
when mastered.

i
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The BBC will use most ordinary audio
recorders for cassette storage and also
offers remote motor control if your
cassette player has a REMOTE socket.
Transfer rate is switchable between 1200
and 300 baud.

For disk storage you must first b
and have installed — the Disk
System ROM, which costs around £100.
After that you have a choice of single or
double drives.

The DFS has some 28 commands
covering all functions on the Atari and
some extras. The separate language dic-
tates that you keep the disk system guide
handy.

Surprisingly, only 31 filenames can be
stored in the directory and the DFS takes
up an extra 3K of RAM despite being held
in ROM. The management of the disk
space is also a little complicated.

Conclusion

The Atari is still virtually untouchable
for game playing, but the BBC has a
number of advantages for educational and
practical use, and for learning program-
ming.

It has a far superior Basic, a wider range
of graphic and sound modes, with the
commands to control them, and a superb
range of interfaces.

Set against this, the Atari is more solid
and the plug-in cartridge facility is not
confined to games. Other languages and
utility software can also be used.

Thereis little to choose between the disk
systems: the BBC offers greater capacity
and a greater range of commands but you
doneed to buy the DFS, adding to the cost.

One area in which there is no dispute is
speed. The BBC must be among the fastest
machinesaround.

In terms of expansion the BBC comes
out far ahead, but against this must be
reckoned the delays Acorn is experiencing
in producing its add-ons.

320x160{640x256] 320x200
7900 8000
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Commodore’s
contender

1'here is a third contender if you're
looking for a ‘real’ computer in the £300
range — the Commodore 64. And it is
indicative of how much the Atari 800 has
been forgotten that so many micro users
and watchers tend to see this machine as a
direct competitor to the BBC Model B,
regardless of Commodore’s early descrip-
tionsof theirnew baby asthe*Apple eater’.

At first sight the Vic, CBM's other
downmarket success story, had two fail-
ings: a 22 column screen, and 3.5K of user
memory. The 64 remedies these with a
vengeance, offering a 40 column screen
and more than 38K of the full 64K memory
complement available (with an extra 16K
for machine code or data storage).

However, seasoned Vic owners know
now that the 64's baby brother has other
shortcomings, and Commodore has done
nothing to remedy them in its latest
mass-market offering.

If anything the problem has been
exacerbated because of the extra facilities
available on the 64. Simply stated the
problem is this: here you have a machine
offering 255 foreground/background col-
our combinations, eight sprites available
and arguably the most advanced sound
synthesiserincorporated in a micro, yetthe
Basic is near as damn it identical to that on
the early Pets, which had none of the
above.

In other words, the potential of the 64 is
enormous, but you have no tools to help
you exploitit. Itis as if Commodore set out
to design the best home computer in the
world, and then deliberately nullified its
finest points.

Apart from these special features, the 64
hasalottorecommendit. The construction
is excellent, the keyboard is superb, with
sculpted keytops, 66 alphanumeric and
control keys, and four programmable
function keys.

The main processor is the 6510, essen-
tially the same as the 6502 in the Atari and
BBC but with extra IO facilities. It is this
which gives the 64 its superb graphic and
sound potential. [t means the main

processor can farm out the graphics
handling to the Video Interface Chip and

the sound to SID. the Sound Interface
Device.

Because one chip is handling these
subsidiary functions there is a great
improvement in speed all round. The main
processor can look after the program,
keyboard and other input while its slaves
get on with their own task.

The extra /O facilities also offer the
prospect of linking a second processor —
like a Z80 to run CP/M.

In terms of storage. the 64 has more in
common with the Atari than with the BBC.
Like the Atari it uses a dedicated cassette
system, which means almost guaranteed
problem-free loading and saving. but does
add another £45 to the price.

Alternatively. the 64 owner has a
selection of disk drives. First choice would
seem to be the Vic 1541 drive. developed
for the Vic 20.

This is a dedicated unit with the disk
operating system on ROM in the drive. so
you need no extra software to use the
system. Disk format is single-sided single-
density (as on the BBC) but the 64 formats
them to give almost 170K storage per disk,
in up to 144 program or sequential data
files.

You can also use the larger single and
double drive units available for Commod-
ore’s ‘serious’ machines through the
IEEE-488 serial port.

Other interfaces include two nine-pin
game ports through which you can connect
Joysticks, paddles and light pens, a built-in
RS232 interface for connection to printer
ormodem, an eight-pin user port whichcan
connect to a voice synthesiser or another

and a 44-pin ion con-

nector.

Thisthenisamachine well worthacloser
look. The lack of an extensive Basic is a
severe drawback. but could be remedied
when Commodore introduces its Simon’s
Basic cartridge. although this could add up
to £50 to the price of the system.

However, Commodore has vowed to
repeatits pre-Christmas sales blitz with the
Viclast year, andthetalkis (PCN, issue I4)
that the price will plunge to around the
£200 mark.

*BBC Disk Filing
g ik
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What's your game? Find out in PCN’s weekly freeze-frame of the action.

=] SCRABBLE
SPECTRUM
Numb’s
theword

Scrabble-the-game and Scrab-
ble-the-program. They follow
the box-lid tradition of present-
ing lots of info in a concise and
clear manner.

The program’s not bad
either. There’s a faithful repro-
duction of the board and a
simple, i fool f

Price£15.95

It's man versus machine. Inone
corner, the humble human,
confidence shattered. In the
other
trum. winning at Scrabble.

This really is genuine Scrab-
ble, played not just adequately
but aggressively by acomputer.
It's an amazing program to
watch and use, even if you can’t
stand the game.

Objectives

Just like the real thing, the idea
is to score the most points by
building up a crossword on the
playing board. Up to four
people can play, any one or all
of which can be the computer.
Besides four skill levels, the
computer also acts as an auto-
matic board, tile bag and
scorer.

First impressions
When you've got a program this
good, you'd expect profession-
al presentation. It is . . . com-
plete with presentation box,
labelled cassette, genuine
Scrabble logos and a ten-page
booklet.

Instructions  are  divided
neatly into two sections . . .

user interface. Little things,
like the option to use a B&W
TV, add to the impression of
professionalism.

Just a couple of barrel-
serapers. You can't fit either
*Spectrum’ or *Computer’ in as
the name of the Computer's
player. And you've no way of
interrupting an  all-computer
game. Believe me, you'd think
twice about pulling the plug and
reloading this one.

Computer Scrabble caters
for most of the real game. You
can view your rack, reorder or
change letters. A ‘juggle’ op-
tion even imitates the absent-
minded shuffling of your let-
ters. There's access to informa-
tion such as the symbols for
premium squares, letter values
and distribution, as well as
running scores and a count of
remaining tiles. .

‘When the computer is play-
ing, you can optionally see it
‘thinking’. You can see it shuf-
fle its rack and make trial
attempts at placing its words. If
this isn’t running as a demo in
W H Smiths et all within weeks.
I'll eat my Spectrum.

In play
Computer Scrabble plays a
good game. Almost too good.
We simple hacks take a pnde in
knowing the odd word ortwo. It
isn’t that rewarding to have the

/ —

Lk

-

=/

LS

J

plastic nasty fighting back.
Game two, level four, 1 start
with ‘Creel’. It plays ‘Coze’
with the Z on a triple letter
square. 35 points.

Response times are superb,
Level one is around three
seconds. Level four is around a
minute. It sounds frustrating
but it’s a lot quicker than I can
manage.

There are a few differences
from the human version. For
s hard to fiddle with
3 ck in your head in-
between turns. And you're
playing in full view of the
opposition. There's a tendency
for three human players to club
together to beat the computer.

Having the racks on view
might be a problem. If you're
such a good player that know-
ing what the other guy has gotis
an advantage, then be warned.
And yes, you can’t see what the
Spectrum’s got unless its ‘think-
ing’ option is on

The Spectrum checks your
words when you place them. If
it's not in its seemingly endless
11,000 word dictionary, it chal-
lenges.

If you tell it the word is okay,
it trusts you. If you've tried to
cheat or simply mistyped the
word, you lose your go. [ know
that’sin the real rules. But most
of the time, a long face can
convince three human players
to let you try again.

But the most annoying fea-
ture is that you can't challenge
it. Idon'tmind ‘Id’, ‘En’, ‘Em’,
‘Re’andsoon. Butl'mnot keen
onits love of “Ta’ as a word. Oi,
now hang on a mo. If we're
going to play dirty, there’s all
sorts of colloguialisms, ex-
clamations and so on I could
come up with. Scrabble is an
awful game for causing argu-
ments and divorces among peo-

ple. Andhere lam arguing with
acomputer.

To place your word. you use
the arrow keys to move a cursor
to the square you want to start
on. Then you press *A’ or ‘D",
depending on whether the word
is run across or down. You can
type the word. the Spectrum
automatically filling in any let-
ters you cross already on the
board.

The Spectrum displays the
word and its score. You've then
got the option to place it or not
Thisisgreat . . . youcantry out
words and have their scores
calculated for you. Itsavesa fair
amountof strainon your mental
faculties.

Verdict

Well, there goes another game.
Prey to the microchip revolu-
tion. Scrabble on a computer,
particularly a £130 computer,
sounds impossible enough. But
Dr Peter Turcan, Little Genius
and Psion software have done it
and I doubt if anyone else will
bother with producing their
own version

Ifyou like Scrabble, then you
shouldn’t miss this one. Even if
you can't stand computers, a
dedicated and tireless oppo-
nent is worth the price of a
Spectrum.

If you don't like Scrabble,
don’t be taken in by the fancy
graphics. Being thrashed by
this thing is a lot less pleasant
than losing to vour little sister.
Psion has a real winner. On a
triple word square.

Max Phillips

RATING

Lasting appeal L cdxdvixl
Playability R £ 68
Use of the machine £ £ £5 %
Value for money L]
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" £39-95

Model B: As above + 305mm x

PROFESSIONAL WORK STATION WITH ‘COFFEE’ FRAME, TEAK MELAMINE
WORKTOP AND COURTESY PANEL AND CASTORS. FITS ALL LEADING MICROS.
Model A: 610mm deep, 1010mm wide, 695mm high

1010mm upstand

‘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 410/560mm on glides.
Video 2: Seat height 450/600mm on castors

"~ £29-95

Supplied K.D.
Assembled in minutes

To: ‘WORK STATION’, FREEPOST, PROSPECT
MILL, HINDLE STREET, DARWEN, LANCS.

Please send me:

[]Model A (@ £39.95 + £4.95 p&p
[[]Model B (w £49.95 + £4.95 p&p
[]Video1 (@ £29.95 + £3.95 p&p
[Jvideo2 (@ £32.95 + £3.95 p&p

Please allow 14 days for delivery

| enclose cheque/postal order payable to:
‘WORK STATION' for £ S BV ST A
Or: please charge my Access account no.
T T T T

NAME
AR
POSTCODE:

SIGNATURE:__

Agamewith amotif of
“Rescuethe Damsel”, with
high resolution graphics and
escalating skill levels. In
particular the game teaches
keyboard layout since
highestscores are achieved
by pressing indicated keys as
quicklyas possible

A game for all the family to
play on the ZX Spectrum

ONLY
£5.95

from your nearest good software:
stockists or direct from Procom
Software

'ROCOM
309 High Road,
Loughtan, Essex.

* DEALER ENQUIRIES WELCOME
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| GAMEPLAY |

Learning can be fun. Colin Cohen teaches himself educational software for the BBC micro.

Gamesshould be fun, and these
days it seems that the same can
be said of education. With so
many Beebs going into schools
it is not surprising that educa-
tional software is now becom-
ing available, some of it even
suitable for pre-school child-
ren. So I and my pre-school
daughter sat down at the Beeb
to test-drive a handful of les-
sons.

1 was very impressed by the
Chalksoft offerings. All of its
programs have been debugged
on real kids and have been
written by a combination of
teachers and programmers to
meet a real educational ne:

Because they are intended
for use by children the
"APE and BREAK keys
e trapped. It is therefore
difficult to end a program,
though you do have the choice
at each stage of deleting or
finishing. The  company
guarantees that all its tapes will
load — and to my astonishment
Iloaded five tapes in a row with
not a single lost block

The programs are prepared
for the 48K Spectrum, Vic 20
and 32K BBC.

All the programs are inter:

tive and adequately sel

documenting. though for the
first two a hard copy is also
supplied, along with some use-
ful ideas for their use in
teaching

Letters and Capital Letters are
very similar. The use of colour
is good, but after a time the
sound gets on your nerves.
Happily you are given the
choice of turning it off

Each of the nine programs on
two cassettes takes a group of
letters. The child can choose
letter from the group and it is
drawn in colour on the full
screen ft to its own devices
the letter is deleted after 30
seconds and redrawn in a new
colour. Alternatively a new
letter from the group of similar
or dissimilar designs is drawn,
either on a clear screen or over
the previous letter so that the
child can see the similarities
nces. [t would be nice if
the programs could be
ded at once so thatone could
switch between them, but with
only 32

Punc is a delightful vari
tion of the arcade-type game
that sets out to teach punctua-

School for

software

tion. There is a choice of short
stories which are written on the
screen in Mode 7 characters.

Once there Nosher comes
out and gobbles the capitals
ng them with lower
d the punctuation. The
child then uses the cursor keys
to steer Punc-Man round the
screentorepla
a choice of stories and
punctuation gets progr
more complex. The
best on a monitor
notall the ¢l
differenti

cthem. Thereis
the

d on a colour TV

Reversals is for children with
reading problems: a short story
is displayed (again in Mode 7)
and a seagull flies around
reversing some key letters. The
child has to move another gull
around and replace the re-
versed letter with the correct
version. Even more than Punc-
Man a monitor is needed

he programs are ve
cult to stop other t
CTRL FT/BRE

Like Chalksoft, GTM en-
courages users to get into its
programs to change them and
even gives instructions in
Wordbuild and Smiler how to
doit

Hiffi-
by

Smiler gives a choice of three-
letter words and the child has to
fillin the missing letter. Asador
smiling face is produced by a
right or wrong choice. Interac-
tivity istaken as far as recording
incorrect responses and saying
‘you have tried <letter> be-
fore’.

This sort of program needs to
be 100 per cent accurate and
Smiler is not. Even for the
three-letter words the data
statements are not complete so
that real words (say, cop and
fop) resultin a visit from Sidney
Sad rather than Sammy Smiler.

The game would need con-
siderable supervision as the
instructions are much more
difficult than the words of the
tests. There is a choice of sound
or no sound.

WORDBUIL!

Wordbuild produces a series of
letters in alpha order from

There is a choice of levels of
difficulty (even easy four letter
combinations are hard) and a
choice of word-subject grou|
Control is mainly from the
arrow and RETURN keys —
and their response rate issurpri-

The correct ordering of the
letters results in parts of a house

progress.
This program is difficult and
boring at the same time

HIGH FLYER

High Flyer is a very long
program — about six minutes to
load. Tt is based on 22 sets of
homophones (words that sound

« alike, but are spelled different-

Iy). The childis given a choice of
the two spellings and has to
decide which one is needed to
fill a gap in the sentence at the
top of the screen.

The ‘come on’ is at the
bottom of the screen — a plane
flying from London to Paris. If
you get the correct answers you
make it, while too many wrong
answers use up fuel and you
plunge into the sea

EARLY ONE

Early One is one of a series for
young readers from H& H Soft-
ware, all of whose tapes I had
trouble loading.

Pictures of objects such as a
cot are displayed. Then the
child steers the cursor along an
alphabet until it is below the
initial letter of the word illus-
trated. Later, the child must
pick the middle, then last letter,
and finally whole words. A
raspberry sound greets wrong
choices, and two points are
given for getting it right first
time.

With supervision a bright
five-year-old can work it out,
but it would be better if the
letter keys were used. The real
problem is the quality of the
graphics. Neither my daughter
nor I could fathom what some
of the pictures were. And we
were equally foxed by another
section of the game, where
more crude pictures must be
matched with similarly crude
sound versions of nursery
rhymes. We recognised hardly

50
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Pete Shelley

IN TUNE WITH THE TIMES

NEW ALBUM XL1
INCLUDES COMPUTER PROGRAMS
FOR SINCLAIR ZX SPECTRUM

XL1PLUS DUB MIX ALBUM
DOUBLE VALUE CASSETTE TWO
ALBUMS FOR THE PRICE OF ONE




For those that do,

The do’s and don'ts of the new CGL M5 home
computer reveal why it is such a remarkable family
computer. Unrivalled in its range.

For those family members that do revel in creahn%
their own personal computer programmes the M5 will
test all their abilities. And teach them many more

Alternatively for those that don't want to

become so involved in programming the M5 couldn't

be more fun.
How can one computer be all thln_Fs toall users —

trom a sixty year old to a six year old?
Simply because the CGL M5 has been developed in Japan
as a sophisticated ‘add-on’ computer system. With the back up of
a unique software system.

As your computer abilities grow so the CGL M5 will
expand to meet them. One of the first things you'll




those that don’t

discover about the M5 is its amazing colour
and graphic reproduction, whether it's bringing
life to your own animation or pre-programmed
cassettes and cartridges.

The graphic modes capability of the M5 is
Just one of the features that sets this computer
in a class of its own.

It also incorporates a mini-synthesiser.
Slot in the Basic G cartridge and you can
compose to your ears' delight. The addition
of a Basic F cartridge lets you do more
complicated scientific, technical and
arithmetical applications. There's also the
FALC cartridge which gives you an easy to use data management

and family accounting package.
And the CGL M5 is still growing. With an ever expanding library
of ca_ssetteg andé:aﬂnﬂg%s. Do yourself and your family a

service — don't buy a home computer until you've found out more

about the remarkable CGL M. HOME COMPLITER

and those thatﬁght.

e P T

For full details and a technical specification of the new CGL M5

|  send us this completed coupon. Apart from the full-colour brochure ]
we'll also rush you the address of your nearest stockist. Be sure to

| seeademonstration 1

| The CGL M5. It might be the best family decision you'll make '
for years.

| Reeiri I

: Address I

1 Tel. No. e |

| Post the completed coupon toCcmputﬁrRGarrues Limited CGL House, |

Goldings Hill, Loughton, Essex IG10 2

Pcm:ofal
——



SPECTRUM
Wholly
weblocked

In this, the third saga of Horace

the Hungry, our hero has
graduated from ski-ing to
spider-hunting. So this is a
game to bring out the ve
worst in all haters of creepy-
crawlies.
Objective

You have got to destroy the
poisonous spiders that lurk in a
cave high in the Spider Moun-
tains by stamping on them. But
1o get to the cave.you have to
avoid sentinel spiders that
block your path, scale hills, and
cross a perilous spider bridge.

In play

Horace can move in four direc-
tions. To move up, down, left,
and right the Q, Z, Tand P keys
are used. He can also take a
running jump, so to speak, by
combining the keys.

After loading, the screen fills
upwith Horace ona path, and it
isn't long before a bright red,
vicious-looking spider blocks
his path

To jump over spiders re-
quires crucial timing, otherwise
you land on top of the spider
and lose one of your four lives.

HEROES ANDVILLAINS

The hills are easy to climb
over; but the spider bridge is
harder to beat. To cross the
bridge you have to jump from
thread to thread. It sounds
easy, but as soon as the spiders
sense you are on their bridge
they try toreel youin, so you've
got to be fast. And sometimes
your key-presses seem to have
no effect.

Safely across the bridge, and
you are in the cave with a few
aimless-looking spiders mend-
ing a giant web.

You can make holes in the
web by using key V,B,N,orM
until the web gives way. Assoon
as you do this the spiders bridge
the gap and try to mend it. This
is when they can be killed by
stamping on them but this
proved to be pretty difficult. As
soon as a key was pressed not
only did Horace walk, he kept
on walking. That made it pretty
difficult to get him into position
to kill the spiders.

But by using the left and right
keys in quick succession, trig-
ger-finger style. you can keep
control over him

Verdict

This game is one that [ would
only recommend with reserva-
tion. The keyboard layout is
awkward, the game is difficult
to control. But it does have a

pe! satisfying crunch
when you stamp on a spider!
Trevor

-
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blues

Itwas2.15inthe afternoon, and
I'd been working non-stop for
the past five hours. There'd
been no chance for a lunch
break, and [ was thinking about
along drink and some time off.
So far that day I'd picked up
six missing kids, caught four
crooks, and taken care of two
parcel bombs.

Just another day in the life of
detective Barney Bootlace

Objecti
You are Barney, a down-on-
luck store detective. Your
job is to uphold law and some
semblance of order amid this
chaos. Miss too may shoplif-
ters, ignore the odd parcel
bomb, and your boss will be
after you. Keep him happy and
you get to move up to the next

floor.
In play

The screen display is impress-
ive, to say the least. Along the
top are various numbers which
show the time of day, your
current rating in your boss’s
eyes expressed as a percentage.,
and the current floor level.

the manager’s office, and the
main exit

When you spot thieves in
action you have to work out a
route that will intercept them
on their way to the exit because
poor old Barney just hasn’t got
the speed to overtake them. As
if this wasn't enough (and
believe me, it is) every so often
one of the international terror-
ists — who apparently pick up
their groceries at the store —
will leave behind a parcel
bomb. You must pick it up and
carry it into the street.

When you receive three writ-
tenwarnings you lose the game.
‘When you reach a 99 per cent
rating your boss sends you
upstairs where things are
precisely the same.

There are problems with the
game. For one, the sound
effects are rather pathetic — a
tedious ticking of the clock, and
some clicking sounds which, 1
suppose, represent footsteps

For another, Barney is a
has-been. He can barely keep
up with the shoppers at the best
of times, and once they get the
exit in sight, they take off like
Seb Coe going for the tape.

Verdict
Catcha Snatcha is a very clever
idea with excellent graphics.
Unfortunately, it fails in too
many areas. The speed differ-
ence between Barney and the
crooks is so unfair it simply
becomes frustrating, and there
istoolittledifferenceinlevelsto
offer much incentive.

But in the war against crime,
a man's gotta do what a man’s

The graphics in Catcha gottado. I gave up.
Snatcha fnepluuc short of su- ‘;ﬂﬂ'm
perb. The action takes place RATING
around a maze of counters and  Lastingappeal
in each corner is a set of doors.  Playability Ay
These represent the missing  Useofmachine 9 65 (5
_J children office. lost property, Overallvalue Ll
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ELECTRONICS

the Adman way

The Vic 20 really can speak..but only if
you use an ADMAN SPEECH SYNTHESISER
It’s word power is endless as there is no set
vocabulary. Yet operation s simple. The 64
elements of English speech are pre-pro
grammed 1o let you put your own words
together as soon as you switch on. Just
imagine.. program adwenture games with
characters that can actually talk!

Also for your Vic 20 there are BK and
16K RAM PACKS and the ADMAN 3
PORT EXPANSION MOTHER BOARD
With proven designs of the highest quality
they are the best value for maney around

speaks ou

Available from Spectrum, Dixons and other major computer accessory shops. Plessa send me information on Adman Vic 20§
Accessories :
Prices around To find out more about these products, why o i
not take a lead from our speech synthesiser go to ) H
Bk RamPack . . .. . £30.95 our local dealer and ask for it! Or post the coupon H
16k Ram Pack. . . . . £49.95 5 o o Address 1
Motherboard. 19.95 Dept. C, Adman Electronies L1d., Ripon Way. i
Speech Synthesiser . . £49.95  Harrogate, N.Yorks, HG1 2AU. Tei. 0621 740972 i
1]

Adman Electronics Ltd. is a member of the Adam Leisure Group PLC N

t!

——— 1

MAKE MONEY
FROM YOUR HOBBY

TOP ROYALTIES PAID
FOR SPECTRUM AND
ZX81 SOFTWARE

ORIGINAL GAMES EDUCATIONAL AND
BUSINESS PROGRAMS WANTED

SEND TO OR PHONE

GALAXY SOFTWARE
62A WEST STREET
HARWICH
ESSEX
HARWICH 52446

Let’s face it — the sound from your Dragon 32
wouldn’t win any prizes at an Eisteddfod.
You need a:—

-Dragon 32 - =
SUund Extension Module J
@ Fully -cased module plugs into cartridge port

@ Provides 3 channels of sound; 3-note chords
and harmonies over 5 octaves

@ Uses new BASIC command. No need to ‘Peek’
or ‘Poke’

@ Many built-in sound effects (e.g. bomb, laser)

@ Musicand graphics can occur together without
loss of speed

@ Based on popular, well-proven sound gener-
ator

@ Two Input/Qutput ports included
@ User manual provided, with examples

Cheque/P.0O./Access No. to-—
J.C.B. (MICROSYSTEMS) ONLY

29 SOUTHBOURNE ROAD £34 95

BOURNEMOUTH BH6 5AE
Tel: (0202) 423973 inclusive

Write or phone for further details

PCN  JUNE 23-JUNE 29, 1983
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PCNProgramCards

Nine annotated ProgramCards this week
will keep owners of TI99/4A, Spectrum
and Atari machines busy. Don’t forget to

cut them out, paste them onto a board and
file them in your rapidly increasing
program library
This week

All you home video buffs Lqmppulux:h a
T199/4A should take advanta,
presentation, from John Waters, of !,
ing, London

His program allows you to define and
record on a video recorder a series of titles
for home-produced videos. Features avail-
able are a choice of colours for back-
ground, foreground and text, and static or
rolling titles with the special facility of
diagonal display.

Neat stuff, ch! But you can have only the
first half this week.

Contributor Joseph Donnelly, of Dub-
lin, has obviously spent quite some time on
the bowling lanes and has applied his
evident skill to produce an effective game.

Running on the Sinclair Spectrum.
Bowling requires all the skills of the real
thing (well, nearly all). You’ll find it as
difficult in this game to get a strike as
Arthur Scargill does.

Atari owne pick up Philip Green’s
saga of Pirate Island where they left off |
week. Philip is a 16-year-old from St
Helens, Lancashire. We will be as sneaky
as him and keep the last two cards close to
our chest until next week

Oops!
Andy Grant, of Culloden, Inverness, was
sharp-cyed enough to spot an error in Tim
Green's Oric-1 program, Cupid. A small
change is needed in line 4090, where the
first number in the data ement was
printed as ‘46840°. This should have been
46440

A more complex problem to solve
cropped up in the Atari Time Bomb game
from P Lister. Many of you had no luck at
all with this one but the following
substitutions should ease your frustration:

Lines 2240 and 2330 Replace ‘2’ with
‘Reverse video Z’.

Line 410 Replace all *v's with ‘Reverse
video v'.

Line 2800 Replace ‘Congratulations’ with
the same in reverse video.

Lines 4080, 4090 and 7400 Replace Alpha
literals with the same in reverse video
Line 4010 Repl. *GOSUB 95110" with

‘GOSUB 95
These adjustments should make the
game playable

A RUN for our money
We pay for published programs, sowhy not
give us a RUN for our money?
Contributions should be sent on disk or
cassette, witha plain paper listing and brief
notes to
Programs Editor, Personal
News, VNU, Evelyn House,
Street, London W1A 2ZHG
All disks and cassettes will be returned,
at our expense, after consideration or
publication

Computer
62 Oxford

Pu'legranCa'ds

\hdeo Titler Card10f6

A useful program for producing titles for video cassetles

100 REM YIDEO
110 CALL LﬁF
120 REM T'T E

TI99/4A
Tl Extended Basic

20 DI

E'F AMME B

OWN WHEM
240 DIE
H ATIC

E ENTERED
ZONTALLY
ou. "

F‘1HE ':HHEL*
FOR HOME
SPLAY

WILLC
OH

Application: general interest
Author: John Waters

THE




YOUR SEARCH FOR COMPUTER

RICROSPOT

MERSEYSIDES LARGEST SOFTWARE STOCKISTS. We have
in stock over 400 fantastic programmes all at highly competitive
prices and suitable for your Atari, Dragon or Vic 20 computer
Ring us on our hotline NOW for a copy of our latest price list

A It's all you'll ever need!
ATARI vic 20¢ DRAGON

Over 250 programmes Over 70 programmes |Over 50 programmes
by more than 50 in stock by in stock by
software houses. Imagine Bug-Byte Microdeal
Rabbit mmodore |Abacus
NEW ATARI PROGRAMMES | hon  Trom 099" [\C Lathiorien |
Up, up and away Postern Llamasoft ~ [Romik »
Zaxxon Dragon Data
Miner 2049 er Happy Disk £199.00
Fort Apocalypse 48K Upgrade £90.00 ;':ggn“::::"s
Choplifter (ROM) Atari 800 48K £399.00 Donkey King
Caterpillar
: . Math
= A" You need look no further than Ec??h ;2‘;?‘56 |
@, MICROSPOT |
1y 15 Moorfields, Liverpool L2 2BQ.
Hotline: 054-236 6628 For Atari g

The Cheapest Rampacks In The World

Available Now
2X8116KRAMPACK £19.75

ZX SPECTRUM | zxs164KRAMPACK £44.75
o

32KRAMPACK | st vour

5 e R e (e

Simply plugs into user port at rear

of computer and increases your
16K Computerinstantlyto 48K £39-95 power supplies. Fully cased. Easy to
@ Fully Compatible with all accessories program any word, sentence or phrase.
@ No need to open computer and invalidate guarantee Simply incredible at E34_95
@ Why send your computer away and wait weeks for upgrade
All Units: Fully Cased and Guaranteed. Secure No Wobble Design

@ Fully cased, tested and guaranteed. Fully C tible with all

PRICEINCLUDESVATandP&P. Deliverynormally 14days.  Exportordersatnoextracost.

Send cheque/P.O. Payable to:-

CHEETAH

MARKETING LTD.
DEPT PCN.

359 THE STRAND
LONDON WC2 ROHS
Tel: 01-240 7939

Telex: 8954958
16K ZX81 & 32K ZX Spectrum Ram Packs now available at larger branches of [ 1ohn Menzies
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gsgﬁ_‘pﬁﬁller Card2of6

250 INFUT
NUE: ": A%
260 REM RECORDING INSTRUCTIONS

FREST ENTER 7O CONTI

E;IIrHll CLERR
280 DISPLAY AT¢1.2%:"# RECORDING
INSTRUCTION

290 DISPLAY AT COMMECT T

HE ODUTPUT LEAD  FROM THE PAL MO

DULATOR TD THE ARERTAL INPUT ON
YOUR YwIDED Ft-“FDEP :
200 DISPLAY AT<? " SWITCH ON
TI-3974A & ”IDEDﬁFEDFDEF
210 DISPLAY AT " TUNE IN
A ZPARE YIDEOD HHNHFL 7O THE
SIGNAL FROM MPUTER. ™
320 DISPLAY ATC14 RNYTHING

NOW DIZPLAYED
N ZCREEN -FROM

YOUR TELEYI
TI-93-4A YIA

250 Promptand response o

continue
mwm

*ITLE DISPLAY
-0 TO RECORD MO
~4ﬂ INPUT " PRESS ENTER TO CONTI
MNUE: "t AE

330 REM TITLE INF

RMATION
F=0 :: GOSUB 1
ﬂ%n

370 DIZPLAY
COMPOZITION
1221 "PLEASE IN

TITLE

INFORMATION: "
380 EI&PLHT AT Y
TLE LINES

ACCEP
T HT‘P:LH|“HLIDHTF'DIbIT BEEF: L

340 Promptandresponselo
continue

350-360 Perform screen colour routine

370-380 Titleinformation
number of title lines.

PCNProgramCards
\hdenTnIer Card3of6
2390 DISPLAY
Our <1-16>

&) VALIDATE ¢ DIHIT' EEP‘
400 DISPLAY AT ;€23 "TYPE COLOU
P (1-16> 7" HFFEPT AT<12s2

310 DISPLAY AT (14:2): “TVPE BACKS
Fnuun coOLOuUR?" ACCEPT ATC14s2

“HOR IZONTAL
DISPLAY HTIJU‘L

450 DISPLA
OF DIAGONAL"

"ROLLING (H/ " 11 A
CCEPT AT (20s262YALIDATE ("HD"» BEE
390 au‘-wduruuu;-ﬁ
400 Textcolour promptand

410 W
response 4

30 Zri: GOSUE 1030
540 DFTIDN BAZE 1
550 DIM LLE (24 sR(24
560 CALL CLEAR
0 M=-1 :: W=0
80 FOR A=1 TO L
0 IF (Fr=68)#(F{=7F2)THEN 600 E
g40

horizontal/diagonal
and
Promptand responsefor

Tdl|
S80

530

LEE

430460 Ifrollingselected, choose
470-490

500580  Displaychosen
setuparrays

Continued next week




Ambex

XY PIEQTTEH
[=2Roland DG

DXY-100 Plotter for Business, Graphics & Engineering

® NEW ® PROGRANMMABLE

Priced at under £700.00 Easy and in Basic

® BIG ® EXPANDABLE

Up to A3 with standard pens Optional OR1 Rom

#OC paphe ® OPTIONAL ROM
@ INTERFACE OR1 optional EP Rom

Centronics compatible for under £30.00

msfo
: Chelmsford 352490
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The waiting’s over, they're
here. A sensational collection
of mind warping games,
created to stretch the barriers
of human endeavour. Do you
dare to accept the challenge
of Captain Lasersound and
enter into the electronic
wonderland. a world where
only the ultimate warriors

CAY
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Sy EN N
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Hummer

AR

WAL

: ! ZX Spectrum 16K

v | Dask £5.00 :
: -} by STEPHEN CURTIS
% ZX Spectrum 48K

2 £7.00

+ Fantastic collection of
arcade thorough-Dreds
nd exciting newcomers.
uperh hi-res graphics
+ make this pack a visual

snanza This compendium®,
where others finish. *

A
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%) frequent the House of

A
Y

by 1S, Bailey

[ £5.00

Fun while learning with
this dual program cassette
Full colour and excellent

W,

L
AV

< house of horror!

VY

<, EJ
= ) |

;, 5 ARN
s 3
> ]
o assisted = 3]
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AAAA A 4

» You just love eating those & %
green eggs. But watch o
mother hen ng ==
angry and when she doe: T
. y 3
th : - e
n the
3

ARSI R

H
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HUMMER, house of

Lasersound G ol
3
ums for Fun/Maths Attack.... £5.00 L7y -
o (4 right through (o song
ARM ¢} accompaniment
TEE 2 phics and sound
lay G/ £6.00
n to play GUITAR D Wbine together

is ideal for aspiring
S musicians

house of horvor

2 1Its too late now to start

1} crying for help.You're on
«. your own, that is apart

%5 from the evil spectres that

Horror. Is there escape?

l‘ Or will you be forever
< entombed in Hummer.

~4 ~
VY SVVVVYANAS
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B316B1/2
A short simulation of ten-pin bowling

Sinclair Spectrum
Spectrum Basic

Ao Josaph Barnely
3

1 RN Ten pin Bouling Dot =
USR "A"+f,as NEXT 4 5-10 Defineballs andpins
i s ook 15 Initialise variables
g ‘mmubup(wlmml)
36 FOR pei 10 p1 3 Startofplayerloop (upio4
32 RESTORE 9019+pi READ b,c: BORDER b: PAPER c: CLS 32 screen colours foreach
00 suB 8010 35 routinetodrawalley,
i andball
40 FOR t=1 TO 2 40 obale e
56 F - 261 PRINT A 0 3 BUB NEXT 43 XT k 50-60 mm .
OR KiZ7 TO 19 BTEP 14 FOR P BuB 70w WEXT 1 PRINT AT x,kesb = (shoot)ispressed i
INREYVe<IoL THEN  RET 70 Checkfor shootelsereturn
T0 0 STEP ~11 PRINT AT 4,ki*bés IF f>mi2 THEN PRINT AT £+1,19§ 80-85 Rollin’, rollin’, rolln’. . .
85 IF f=5 AND keZ2 AND t=1 AND RND<.3 THEN GO TO 200 :
g AT fvlyhetyr " -12 THE 51 s CINKEYS="8" )1 9 Checkforleftrightadjustment;
Wo10 OR kezo THEN 80 TO 1idr mEXT 4 i checkofflane
TO 4: NEXT n: NEXT # 100-105 Slow down
130
120 PRINT AT 14,8)"Bully ball !*s FOR d=1 MEXT di PRINT AT 18 120 Oops! Downthegulley
130 MEXT 130 Nextballthisframe
135 B0 SUB s000 135 Perform routinelocheck result
and update score
130 FOR d=1 0 140 Pause
:6“5-100 Display final scores, end game,
PRINT AT 4+5,61 "PLAYER “1d/2§" SCORE =*1s1d/3 ,
Gare another game o finish.
190 sToF
| TR WYL S A
Bowling Card2of2
B8314B2/2
“ + BEEP . 200 STRIKE!
6000-6050  Routinelocheck resultand
update/display score
(514 (ATTR (a,b)<99)1 NEXT u
5040 FOR u STEP 21 usS, 1088 (u/2) 1 BEEP .01,pleur NEXT u
5500 PRINT Ten pin bowling®s FLOT 64,119 DRAW 120,01 FRINT AT 8,5 -For | 7500-7540  Rouinelodisplayinstructions
one to four andplayers prompt
S 14,31 *Thers will be tan Frasm i S e
trass. 1t you can knofh
S11 ton pine you w11 get 38 peints. Otherwiss one point P
1 rag
7520 PRINT TAB 33 "Fress the =1 to shoot. "1 TAB 31"¥ou may stesr the ball w
S0 PAUSE 301 INPUT “How many players 1-4 "ipls IF pI<i OR pl>¢ THEN SO TO 753
7540 BORDER 13 FAFER Si INK 01 CLS 1 RETURN
o 8000-8050  Routinetodrawalley, pinsand
151 DRAW 6, 1301 PLOT 151,13: DAAM o, 156 4,18 ball
braw o, 150
PRINT BRIEHT 134T a,bi-a“s NEXT 4
TO plez STEP 2 PRINT AT ;
Bosa RETURN
9000 DATA BIM ¢ 9000 Datastatementsfor pin
PO11000,BIN o character
9008 DATA BIN & 9005 Data statements for ball
11110, BN
9010 DATA 2 9010 Data statements for pin
o DaTA 1,5 9020-9023 statements for ballstart
DaTA 2.6 ‘point for each player.
DATA 6.4
DATA 0,7




Piratelsland Card4of9 ;
B316PI4/9

750 PRINY "1 SWIH"§: INPUT Fz7 3%
760 IF THEN PRINT “You are on & sandy beach.”
745 PRI
770 7 "VISIBLE 1TEHS wem gull,rocks,wicked looking pirate.”
775 PRINT
790 7 “1.EXAMINE SEAGULL™
7 "2 LODK

. ROCKS
890 7 3. TRRADE WITH PIRATE"

B80S 7

607 ? “PLEASE TYPE IN ORDER"I: INPUT G

810 IF G=3 THEN 7 “1":GOTO 830

820 IF G=1 THEN 7 ")":1PRINT “YOU SEE MOTHING SPECIAL"

825 PRINT

830 IF G=2 THEN 7 *)“:PRINT “YOU CAN SEE A GOLDEN CHEST BURIED DEEF IN THE MIDDL
st

@30 7 “PIRATE GRABS RUM AND DROPS AN OLD SHOVEL, FALLS ASLEEF. AN OLD DIARY FALL
S FROM WIS POCKET®

855 FRINT

860 PRINT *I.TAKE SHOVEL"

@70 PRINT “2.READ DIARY"

ars

877 7 "PLEASE TYPE IN ORDER"§: INPUT H

B8O IF M=l THEN 2 "}":BOTO 910
890 IF H=2 THEN ? “}°:GOTO 930

F10 PRINT "YOU NOW HAVE THE SHOVEL TO DIG

915 PRINT

920 GOTO 870

930 PRINT "DAY 20,22nd MAY 1951.Went exploring, found an old pirate’s ship hidde

nin a cave planning to build 1t*

935 PRINT “And escape from this Island"

937 PRINT

940 PRINT "DAY 21,23rd MAY 1951.Tried to build it up,but the dr

945 FOR 1
947 PRINT
950 PRINT “1.DI16";: INFUT

0 2200:NEXT 1

1
980 IF I=1 THEN PRINT "}":PRINT "YOU HAVE FOUND 4 STICKS OF DYMAMITE®
370 PRINT

Piratelsland Card5of 9
8316PI15/9

980 PRINT “1.TAKE DYNAMITE'

OCK" 8 5 INFUT 3
6OTO 1040
1090

1040 PRINT “YOU NOW HAVE THE DYNAMITE"

1050 PRINT "1.BLOW UP ROCK®3:1 INPUT K
1060 IF K=1 THEN 7 “3“:? “THE ROCK BLOWS UP WITH A BIG BOOOM,AND THROWS OUT A GO
LDEN CHEST™

PRINT
1070 PRINT "1.TAKE CHEST"i:INPUT L
1080 IF L=l THEN ? *)*:60TD 1110
1090 ? “FIRST YOU MEED 4 STICKS OF DYNAMITE"

1100 6T 980
1110 7 "GREAT! YDU MAVE FOUND 1 TREASURE"
INT

1120 PRINT “1.GO WEST"§i INPUT N

1130 IF M=1 THEN 7 "}"s? "You are in a spooky grave yard filled with old bones a
nd_empty rum bottles.”

1135 PRINT

1140 PRINT “SOME EXITS ARE WEST"

1145 FRINT

1150 PRINT. *1-40 WENT"; { INPUT. 8

::g 1F W=l THEN ? "}"1? "You are at the edge of the islana”

1170 ﬂuu'r “VISIBLE ITEMSipala tree,large cave"

"¥OU ARE NOW AT THE TREE,YOU CAN SEE A FIRATES LAMP ALREADY LIT HANGING O

1240 PRINT “L.TAKE LAMF";: INFUT, P
1250 IF P=1 THEN 7 ")"160T0 1280

1260 7 “FIRST YOU NEED A PIRATES LAMP"
1265 ?

1270 BOTO 1180
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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.

ICLbrand Flexible Discs
and C_omputer Tape are now
5 available from Memorex

Ing the number on the dié!

below for IMME
despatch, DIATE

Brief Specifications

¥ 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
¥ System can support TWO DRIVES

ASK FOR

Available from stock
FREEFONE

PRICE £135.00 plus VAT
Also available for NASCOM computers
PRICE £120.00 plus VAT

Access and Barclaycard accepted

For more details contact:

Ihon Computer Products

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

OSBORNE  pqNESS PACKAGES

s Oshorne 1 with double density
disk drive

% Printer

sk Amber/Green screen monitor

s All leads

# Free Software
INCLUSIVE OF MAILMERGE, WORDSTAR 3,
SUPERCALC BASIC
] SPECIAL OFFER £1,599 (plus VAT)
3 . =Card Sort — this program will sort your cardbox files
For further information send coupan to: on any field ofacard £49.95

GEM SYSTEMS LTD (Dept MCS)
2 Crawford Road, Hatfield, Herts AL10 OPG GEM SYSTEMS I..TD

e | (DEPT MCS)
ADDRESS ! 2 CRAWFORD ROAD, HATFIELD,
| HERTS AL100PG
i TEL:(07072) 66148
TEL i
|

PCN JUNE 23-JUNE 29, 1983



Plrale Island Card 6 0f9

1280

1260 PRINT 2Y00 MoM HOLD THE LAMP. T0 ENTER THE OAVES
1290 PRINT *2.G

CAVE"1 1 INFUT

THEN 7 “3":PRINT “You are in a dark cave.”

VISIBLE ITEMSipirate ship with dragon guarding it.

SHIP"

ER SWORD"
YOU ARE NOW ON THE JOLLY RODGER,YOU CAN SEE A HATCH 60

T
are below deck,VISIBLE ITEMS:Sign saying Lang John

PRINT “1.0PEN BOX"i: INFUT U
IF U=1 THEN 7 ") YOU ARE NOW AT THE BOK,AND YOU CAN SEE A SHINING GOLDE

MN© 5 1 INPUT ¥
7 "GREAT!! YOU FOUND SECOND TREASURE-

INFUT W
You are now back on deck,VIS

1490 PRINT “1.L00K WOOD*
.SET SAI

Pirate Island Card 7 of 9
B8316PI17/9 r

LLIFT WX
1560 IF =1 THEN
COLLAPSED OM YOU,YOU ARE DEAD
70 PRINT

VE LIFTED THE WOOD AND THE WHOLE SHIP HAS

60 FRINT “HIT OR AMOTHER TURM T ove
70 IF Y$==y" T s
595 GOTO 156
1600 2 "HOLD YOUR HOF 0 WAIT FOR THE TIDE TO COME IN®
1610 FOF .
1620 7 15 SET SAIL,SO GET e}
" - OFF ,WHERE DO YOU WANT TO THINE T
HAT YOU
» r AYS THAT YO FOF a

F UNEMOWN 5L

THE ONE VOU WISH TO

v
1850 GOTO 18

Continued nextweek
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USE THE FAST LANE

The PCW Show is Britain's most (or are thinking of buying one)

popular micro event. Hardly sur- you can avoid the crush. Just clip
prising, with over 200 exhibitors the coupon below and send ith
showing an exciting range of with your business card and a
micros, software and peripherals cheque for £2.00 (normal price
— for business and commerce, £3 at the door!). We'll send you a
education, science, industry and special “Fast Lane” ticket. And
the home. you won't have to play the wait-
But if you use a micro at work ing game.

THE FAST LANE

Plese send me one “Fast Lane” ticket to the
6th PCW Show.

| enclose my business card and a cheque
for £2.00 made payable to the “Personal
Computer World Show".

Send to Amanda Stephens
PCW Show, 11 Manchester Square
London W1M 5AB

o6 PCN  JUNE 23-JUNE 29, 1983



“Kids and the Atari’ by Edward-
Carison, published by Prentice-

B AN T ol

from a wide VJnLly of well
informed sources, is it

Pascal Compiler Vuhdanon
consists of contributions mainly
from the UK and other Euro-
pean countries, which perhaps
explains why there are so few of
the errors which permeate most
American publications

Many aspects of software
proving are dealt with from the
standpoint of the user,
plementer, standards organisa
facturer. Refer-

im-

IREADOUT)

The two editors from NPL,
who themselves contribute

chapters on validation, testing
procedures and the suite itself,
are to be congratulated. The
pre\enldlmnufw much

able — and lllumlmﬂmg Mth
many valuable references to
papers and other published
work on all aspects of software
design, implementation and
testing. NwW

ences are made to Ada, the
Algols, Basic, Cobol, Coral,
the Fortrans, Pearl and several
others, highlighting the many

216pages) at£16.95.
Kids and the Atari is chiefly
intended to be used as a text
book in schools for teaching
youngsters of about 10 to 14 the
Jjoys of Atari Basic.

Ideally it would be used in a
classroom where all students
have access to an Atari compu-
ter on which the 33 lessons
constituting the bulk of the
book could be practised.
Almost every page is adorned
with illustrations, included, no
doubt, with the aim of holding
the attention of young students
where the text may fail.

Being a US edition it is
obviously riddled with ‘spelling
mistakes’ — color and so on.
This would normally be a quib-
ble, but with the book aimed at
impressionable minds it may
cause some hesitation among
teachers.

The book is very well thought
out — since it's aimed at
children the subject-matter has
been adapted accordingly
There's a “pizza topping’ pro-
gram and a ‘What is your
favourite group program’, for
instance, in place of the mun-
dane topics usual in books
purveying Basic.

There are assignments (with
answers, so teachers new to
computers can rest easy) and a
comprehensive  glossary  of
terms.

Without access to an Atari, a
person can still learn something
from the book but not enough
tomake itworth the phenomen-
al£16.95 price-tag. AMB

associated with the
standardisation of these lan-
guages and validation of their
high-| Ievellanguag,eprnccwm

compiler both for quality and
unambiguous reporting of and
recovery from errors in pro-
grams. [tisalso concerned
conformity toalanguage defi
tion and hence the complete
detection of all possible errors
— a daunting task!

This book, together with the
Pascal Validation Suite and the
ISO Standard (BS 6192) should

shed light on what a rigorously
defined, powerful yet simple
language requires for its correct
implementation, and will assist
Pascal users to realise its full
potential as a general-purpose
problem-solving tool.

Details of the Validation
project, history, development
and notes on the use of the
Validation Suite are

It’s not often you find a book
whichisaffordable, largely free

formation, and offering a
wealth of up-to-date material

‘Pascal Compiler Validation' Pascal

andZ) giVEIl.- ludi
Ciechanowicz, publishedbylohn  from the suite
Wiley & Sons (0243829121) at
£9.75 (hardback 176 pages).

of errors, misprints and misin- -

sOme extracts

itself in an
appendix of program listings.
The problems of interpretation
of results are discussed, as are
the more esoteric questions of

‘correct’, ‘wrong’, ‘illeg
gile’ or merely ‘suspicious’
programs.

at £25.15 (hardback 395

pages).

After the honeymoon period of
learning to use and program
your computer, the next step is
to make it earn its keep by
monitoring and controlling an
external system.

Toachieve this requires addi-
tional electronic hardware and
the accompanying software to
drive the system. And this is
where Practical  Interfacing
Techniques  for  Micropro-
cessor Systems comes in. It is
aimed at engineers, technicians
and the us hobbyist

The book is hardware-
orientated. It explains a poten-
ually difficult subject carefully,
with a good blend of factual
information and enough exam-
plesof howthe techniques work
in practice. Thisisn't, however,
abook of electronic projects for
yOur micro.

Devices are explained with
the aid of pin connections,
circuit diagrams, schematic
drawings and software listings.

Topics include interfacing to
ROM, RAM, dynamic mem-
ory, various /0 devices, ana-
logue-to-digital and digital-to-
analogue converters, bus sys-

tems, and serial and parallel
data transmission.
Detailed at on is given to

interfacing /0 devices on the

Tandy TRS80 Z80 based micro.

This book might prove diffi-
cult for the absolute beginner,
but it gives a solid base of
information which can be built
upon to do more complicated
things such as the often-quoted
‘use your micro to control your
central heating, train set etc’.

The book is well thought out
and the attention to detail and
good layout make it an enjoy-
able text.

‘The Oric 1 Program Book’ by Vince
published by Phoenix

Apps,

Publishing Associates (Watford

32109) at £5.95 [paperback, 123
pages).
This type of book is awaited
with much anticipation by a
host of new Oric owners. It's
another bumper program list-
ing book for micro owners with
the time and patience to type in
programs rather than buying
them for £5-£6 a time off the
shelf on cassette.

The programs cover such
subjectsas ‘Alien Storm’, "An
gram’, ‘Chase’ and
Defence’. There are explan:
tionsof the games and details on
altering the routines.

Of coure these games don’t
have the complexity and play-
ability of most of the tape
games, but it does make you
wonder at the apparent price
discrepancy. Presumably it
€osts more 1o print an unpro-
tected paperback book than it
does to produce a tape

So why do book publishers
feel happy to publish 50 unpro-
tected programs for £5.95 while
games software enterprises
wring their hands over tape
‘piracy’, yet make fortunes
from their grossly overpriced
products? If a book publisher
can bring outa book like this for
£5.95 why not bring out a tape
with programs for the same
price? s

50 PROGRAMS

PCN  JUNE 23.JUNE 29, 1983

67



(CLUBNET|

Clubnet keeps you in touch with the microcosm of personal
computer enthusiasts throughout the UK. It ed into two
sections — clubs and user groups.

We publish a list of these two groups on alternate weeks. This
s the turn of clubs, which are listed alphabetically by

group with a fy-on-the-wall report. This week we feature the
Richmond Computer Club.

If your association has something special on the agenda or if
you've just starfed a new one, contact us at Clubnet, Personal
Computer News, VNU, 62 Oxford Street, London W1A 2HS.

Theclub

fi i the activitis

Revelryinl

Happy 3
Forster shows members some machine program-
ming techniques (above).

AVON

Bristel MicroComputer Club. Meetsat wt De M
 Pavilion, Southend Road. Filton 25 Berry Rn«d \I\mnll
cveryother Tucsday. Subs: £1 Birmingham 021-743
1 Darryl Collins, 6 Mackic Rd. Y
Bristol BS12TNA 1el: 0272
BUCKINGHAMSHIRE

Muti-User Club prx)
magazine . subs: £7.
Boyde

Quarrende

Amateur Computer Club. Mects

atStar Rowing Club, Bedford. on the Tibbitts at Ellwood.
w third Tuesd fcach monthat StGiles. Buckingl
nnu\l\uh- an Wy

4 HighStrect, G Iver Con
Beds MKA43LB. tel- 02! 10rmonde
Cor 1 Heath. tel: 0753

Club_ Mectsat Five
n Bray, Near Dunst .

ComputerClub. Meetsat

\.hmumnmnmm yoloac

Hcrocompater Club. M
nCentre, School Lane,
i Giles., on the first
esdiay of each month (annualsubs
£4for sixmonths). Cont \I \\

puter Cl

verC .unpum\.ufu me

Club.

and cake eatin

Immnd Computer Club last week as
members lebrated the club’s fifth
anmiversary.

Five years is a long time for a computer
club to be going. and since its inception
membership has more than doubled.

Bob Forster, chairman of the club, told
me: “When the club began there were 14
members. We used tomeet at my house but
as the club grew we ran out of space., so we
shifted to the Richmond Community
Centre where we now meet.”

The club now has 35 members on its
books and onmy visit there was practically
a full house.

Members — both adults and children —
setuptheir Beebs, Pets, Sharp MZSOK and
Atari machines with all accessories for the
evening's session. Meetings tend to be run
informally with a short talk on a specific
subject and a free-for-all for the rest of the
evening.

Bob Forster himself gave the talk, on
machine programming. As he addressed a
small group of members at the front of the

Andre

Computer Club. Me

ClubeseryFridinat - WerburghCom

subs: £5). Membersakso alternate Wednesdaysat
ic County Sccondary g

month

s

BuifaloesC

S emare

1
H .II.-n

Be -al

Leighton Buzzardonsecondand fourth  Huntsmoorroom. Iver Vil Contact

donday ofcachmonth (annualsubs: £2  thesceond and fourth Close. Crewe, Cheshire.
senior members. monthat7.30. Cont llnlmllm,h T Lo s

Steve Be Leas Drive. Iver Bucks. SLISRP. KinderPeek ( «

onthe his
Cont

Lutton Computer
Fletcher. | Trow bridgeC
Beds LU271Y tel

sthamps
Eastham,

Bracknell.onthe first Wednesd
month at Spm. Contact Brian Poulon.
tel: 0344-84423,

CAMBRIDGE

Microcon

Wedne

ADorck Tripps
e

A mmwpumtmh meetsat
[

«
Bew Mills Schox

levery Me

perquarter. £1 membersunder 11

Mills 43870,

Mills & District PCC mects at New
i

uter Club, mects  Contact John Eary, New

Mills Schoal. fortn v
100.30pm. mecting 35p.
MF

ons.
3315662,

3Spus
ach. tel: {1

ort. Chesh
1

s Inmn
CHI6DW.

ting below is based on that of the Amateur Computer

Richmond

onal Computer C1
meetsat Crosficld Electronics Social
Clb.fortmghily cn Mondass. Contact

ity € mln

irc
Grews Computer Users Clubmectsan
I

the third Thursday of each
Contwct Brary Knighton

AP andstudents. Or
e e s 1I)|nu\uh\ 20pchildren).
t Baker .at 1 Helon

Iwu.l.mm Jose, New

u-unclmm.-mm Tub, weekly

room, a few members retreated to the back
of the room for some serious game playing

Bob. specialist in the 6800 microp-
rocessor, has been a hobbyist for 18 years
repairing machines and writing his own
software. He owns a Pet and a BBC.

“When the club first started,’ he said,
‘there were mainly elderly people. but
when the BBC came on the scene it
encouraged younger peopleto join. We get
agood mix of people here who come from a
wide ¢ of professions.’

The club was the first to evaluate the
BBC Micronet unit and during the meeting
members were able to read the latest news
on the club on its Club Spot pages on
Micronet and keep in touch with other
clubs’ activities around the country

Sandra Grandison

Name Richmond Computer ClubVenue
Richmond Community Centre, Sheen Road.,
Richmond, Surrey. Meetings: nd Monday of
the month Contact Bob Forster, 01-892 1873,

NEXT WEEK: Busy
Sinc

evening among the
Users of Colchester

meetings. Annual subs: £1: meetings 30p
(vistors Siip). Contact Tom Wyatta1 29
Summer Lane. Halton. Runcorn

© WATSPG. tel: Runcorn

Spm

puter Clubmeets
the second Friday

Clare. Winsiord 31374

Micro Club ml\ nl\n
secondand third Tuesd
under 1 8son second
21sonthird Tuesday

J

Ipm. Subs.
ors 2. meetings Mp. Firstweck
second week

Crewe, ing. Contact Peter
i

Cornish Radio A maicur Club
Computing Scction. Contuct llob

ason at 24 Mitchell Road, Camborne
Eommoa
CommallArea Computer Club. Contact M
FGrove at 35 Causeway He

Penzance
SthustllCormputcr Club
- Townmeetsat ECIP Labs. Penpe
oh:£2  Road.St Austell, for

sat 7. 30pm. Contact N
lendale Close. St Austell, Ca
PL253DD

Vputer

DERBYSHIRE

Darby Micro Socicty mct

Church Hall, Sh i
.

IDH

mpuh.l( T Cont = John
pinney Close. Glosse

3
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jovsticks | WARNING
SPECTRUM-ZAP (2.0)
IS NOT A GAME . . .

Spectrum-ZAP (2.0) has been de-
signed to enable you to make copies of
your expensive and fragile software.
Spectrum-ZAP (2.0) will work on both

Now available—Joystioksfor: 16K or 48K Spectrums and since it
DMGON—S!S.?SincI. uses none of the program area will
BBC—£17.95incl. copy afull 16K or 48K machine code or

osticks grv

basic tape, even if it cannot be broken

P size-Precise acti into!
Longlife - Competitive prices
Also—Joystickutility —just£5.00inclp&p.! SPECTRUM-ZAP (2.0) — £5.95
x &:xﬂ;‘g:;ﬁ:ﬂﬁﬁms my‘”m}‘ T s MAIL ORDER: SCIMITAR SOFTWARE, DEPT PCN
:Cdmwﬁhlt'}m.’m"lcnmangmeﬂ = A NDON Nz2 e
* Comj ingsys From selecied etai stores:
Tooasarcertat PHILIP COPLEY, OSSETT, WEST YORKSHIRE
2 3 D.J. COMPUTERS, TOWN SQUARE, STEVENAGE
ClaresMicro Supplies CASTLEHURST, WHETSTONE, LONDON N2O,
222 Townfield Road, Winsford, Cheshire. MICRO-SOURCE ZWOLLE, NEDERLAND
TEL:(06065)51374.

Ay

BEEBCALC

Following on from WORDWISE this ROM based spread-
sheet program is extremely simple to use through still
very powerful. For applications that require a ‘spread-
sheet’ or a table of figures to be manipulated this ROM
will be invaluable. It need not be limited to just the
obvious business applications of financial planning but
is also ideal for home budgetting, etc. Includes many
special features such as the ability to transfer ‘sheets’ to
WORDWISE for inclusion into reports. 40 or 80 column
screen display. changeable column widths etc.

£34.00+ £1.00 p&p + VAT

Dept PCN 4
16 Wayside, Chipperfield, Hertfordshire. WD4 8JJ
Telephone: Kings Langley (09277) 69727
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“omputer Clubmeets at
ool

on the sceond and fourth
qmonth, Annual subs

non, Excier, Spe
thirdandfourth Tue

Users Computer Clubmeetsat
I)unn! ‘omputer Services.
Dartmouth Road. Paigntonon Mondays
fortnightly. Annualsu
£5.00adults. mectings 20p. children
welcome. Technical library available

EricKeeley. 11 Spratling Strect, Forum-80 Landon, contact Leon Jay on
Manston. Ramsgate. Kent. 01-2866207.
Sevenaaks School Computcr Club. Forum-80Wembley, contact Victor Salch
Contact G Sommerhoif. Technical on01-9022546.
Centre SevenoaksSchool Sevenoaks,  MamowComputer Groupmeets a
Kent, tcl: 0732456340 HarrowCollege of Highes Education,
Tonbridge ACC Room W24, Northwick Pak.
Contact Ray Szatkowski. | Cromer alternate Wednesday at Tpm. Contact
\uur hvnl\llslg\ Kent Bazyle Bui on ) m?(
Impertl Calloge Microxomputcr Club
c oor el 1,on Tuesdays
5:20pm. Contact Tim Panton. co1.
MicroComputer C1 UnionOffice, Prince Consort Road.
Contact Roger Longworth. I‘\h.nlp London w7265
Close. Accrington. La LondonSchoel Computer Club. Contact
lﬂll-mlpum(lnhmu atE424 Burlingion Dance School. Dase
s Deane Road, Boll A FI'"”"'! D”(h’ﬂ "
et Cresces st 0 " ou ‘ ) lammcrsmitl e ul\
hesstond W e eesciy ontha  Anaualsul 1D Metropoitan Plice Aatcur Computing
7.30pm. Annualsubs5. €3 Sistudents  AITOn 10DouglasSircet, Asherion.  Clubmectsonthe first Thursday of every

KOAPS. Contact PMadd monihatTom. ContactSFarleyon

Comy
Carleton Holel

£2.50 juniors. Contact

Pe 54 Runnymede Avenue.
Bournemouth. Dorsct BH119SE.
(1202 576547

meets ai U .mmnl—ngluhl-wk
Centreonthe sccond andfon
incsday cvery month,
s £ et
students. Contact David Washford. |
Alexander Road, Bournemouth, Dorsct
BHASIA

Club, contact 31 North
Street. Warcham. Dorset BH201AD.

Computer Club, .

mectingsandinformal discy

Techn vailable. Contactl

Boxell. 8 Vane Terrace. Darlington DL3
! 67766,

Genlus Computer Club, subs: £1 ZXK|
l 50Spectrummembers.
Webber House. North

x
Computerclub,
oposcdnewclub. Contact R Sadler. 18
nescot Road, Brentwood, Essex
MIS9HD.

Soringfed Computcr Clubs
l\r\l} r\dd» ofev
i

. &8l

Tuesdays7.30-11pm. € Libra =
lon. 27 Basnett Strect. Burnley. third Tuesday ofeve -
“omputer C Iuh Lancs BBI0IEQ Anmulsubs £5. Cohla::JlmAndcrson
roposednewclub. Co Chashey Coonputér Clob me 41 Pebrworth Road, Harrow. Middlesex.

Eummnm{)‘ 2 Warwick W [ownley Arvms North Hobby Computer Club
¢ Hu:-fnmllk«wl(n tel sdday al Bpm. ris Hicks, meets atthe Polytechnicof North

mmusm London. Holloway. London N78DB.on

3 Y. y
if Canteen. Pend Urn-'s-lm West  and Thursday duringterm time and one
pmeetsat  Bradford.onthes -4
Silver Cap. Harpendenon uunu.mlumm.m ha
Mondays. Anaualsubs £2.50. “ontact lan Thornton-Bry
Dot e SOx Lane Tlarpcnden.  Sothheld Drive, Wes

Hertfordshire ALS4HH. Clitheroe, Lancs BB

subs: adults £25. family £40. jobless.
oncr. plytudenis 5 Contact

in Bradbeer 01- ﬂn‘?

Paddeionc [t it

oeiColloge, 25 Paddin

|Nk (nnlz(l PEI&‘I

Lancaster & Morecambe Computcr Club
Contact Sarah Blackler. 1¢l: 052433553, by 5
Com) rClubmeets “|||"n|)| }2]5]’9.2

atTurf Lane Cenre. Turf Lane. Microcomputer Club
Mondaysat 7. 3pm Chadderton. on Thursdaysai 7-9. 30pm o R Plate H.
Lee.20Park View.€ ethorpes el ContactMrJakeman, JOMarbleSIreet, T3 ammes Pt ol Mhanr ot e
Derker. Oldham, Lancs. Tel: (61-678
a—n-lmumupnmwu T i D
slﬂlhl\m\.l.hul( “ommumty Centre. RE Telecom Enterpriscs. UlENI’!
Covery priscs. Ct
hu&l.mi\" 3ipm. Annual subs £2. ‘le.‘;('ﬂmp‘:srrluh <§nu$|r :J'I“;';“!,‘I’“ heapsidc EC2U61H. tel
5 Hinch, 21 01d Andrew Joncs. 59 Bateman Road, East
suth Humberside  Leake. Loughborough. Leicestershire ""‘-"L“’“Pi'"”('"f""“"""““
[l\iixP: LEI26NN MrT Kayani, Berri
o mdon ads.
Canterbury ACC proposcd new club Microcomputer
otaciL e 2 patwesod Avemic. ..-r::fn‘gﬁlf:‘f.:"

StStephns. Canterbury. Kent CT2
TAH
Medway Armateur Computer & Robotics 44
tionmeetsonthefirst Tuesday (] 8223168
fay of every month
ul Cameron.

Tpm. Annu:
Contact P'.'lcl I'Fnlllp ﬁlﬁrxlgum.
ek 014055

Southgate Microcomputer Clubmectsat
Room BI06Southgate Tech. fortnightly

exonthe sccond and
very monthat

bersat present. Conta
oPhysics Department, Stanway
ool, Stanway , Colchester. Esse
Drapon indépendiont Owne
Amcimion produs
discounton softwa i
Doug Bourne. School House, Nevern

Road, igh.

1u scwelub. ContactMr D
Norden. 138 Church Road. Romford.
Essex.

‘SouthEastEssex Computcr Socicty mects
at Hockey C| lufml Roots Hall. near
Southend Foo

on Thursdaysat 7. 30pm. Annual sul

% y
£5. Contact Kevin Pretorus on D] 552
B ‘;m"‘“““‘“ Skegness. 2283 See Prestel page 25820645 for
devail.
WesLondoa ol Computer I
moetsat Back room, Fox & (0066 pub,

BBC Microgroup Livcrpoolmects at Old s
Swan Technical College. Liverpool.on | ies LS ‘“"“"““.‘""‘""“‘

the firs Wl ry mont
ContacrNick kel ShOucems Drive.
Liverpool L463H Hr——

Large Hal h Croydon Micro-( terClubmeetson  WANCHESTER
Road, O Orpingion. Kent.cicry Friduyat the irs andfourth Tocsday of ¢ Compuicr Clabmestsatthe
Spm-10.3pm. Insurance cover for all ntact Vernon Gifford. Department of Computer Scienc
onclub d. Selhurst SE2S6LE Manchester University. Olh\ﬂﬂlnid
23 3320 Manchester. onthe first as
Computer Lscrs Club. Contact Tony Thursdayof every monthat7.30
Latham onl1- 3043910 Contact David Wade, 061-941 2
EastLondon A mateur Comy Semall Compater Users Chib.

Ilhb'\sll"dll\!! Gr:&nl the last

hall  Proposednewclubi

annual
es. €

Gd__( ‘omputer Club
muhunlh- :hrlLITil‘vﬂ.n of cach
ke Pullin
on

Contact DW Adam. 16 Court
Road. Preubury. Chckenham
mputer Club
meetsal Prestbury Scout Headguarters,
onihe third Tuesday of every monthat
7.30pm. Annual subs: £3. Contact M
Hughes, 36 Riverviews
Chelteaham, Gloucs.

umon
W vat7 Jopm. Opento Road E11 yevery : £7.50,
m:r‘l!\?‘::e:“ - 14. (!'l':nu’t‘ﬁ{nhm Tm.».d.ll)uf;.h.r) monthat 7- IITm. Contact K Wadsworthon (617407232
Knigh Wakering Road Jser £5. Contact FredLingeron  afterSpm.
Little W hend-on-S Isubsf12.Contact  (1-5543288
Essex, tel: 0702218456,
Bolton Computer Clubmeets Room
E4/E24 Bolton Institute of Higher
British Amateur Electronics Club. Remember Edueation, Deene Road, Bolion 0
Indcpc-mh.nldlhmmrumlulu Tharaduys, Asmmisubs: £1. Contact
librar David Atherton, 16 Do s Sirect,

299FB,

Letus know about your micro club or user group | s o Grosgimests
al MEK.I-IIIleVIIII’!E"hIII' Croshy, on

so we can be sure the information printed here is | sccond Thursday cvers month Contact
MrF Shaw. 14 Albany Avenue..

up to date. Drop a card to Sandra Grandison, | [glesonPark. Prescot.tcl:051-426.

Listings Editor, at Personal Computer News, 62 ?,:f,‘:"f‘;“,ﬁ'(‘:f“;“,',‘,‘w‘ﬁj[';_‘“"“*
3 o ide PRE2DL.

Oxford Street, London W1A 2HG, or give her a :‘%n Merseys tu

call on 01-636 6890. mcvh;‘lﬁﬁ?ﬁﬁﬁm nrrsc

every| .14
enhead. Mnmvsn‘c

IAWHP

n
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MOST OF THE PEOPLE
READING THISAD
SHOULDN'T BE
READING THIS AD...

Unless, thatis, you're over 18 and a bona fide computer retailer or distributor or thinking of
becoming one. If so, you're invited to MICROTRADE 83 at London’s Barbican Centre
from 6-8 July.

MICROTRADE 83 is unique. Not only because there will be many new products and
services on display, from Act, Burroughs, Logica, Portico and Sharp, amongst others, but
because it's the only microcomputer show for the trade alone.

Which means everyone will be speaking the same language — with exhibitors looking for
retailers and distributors and visitors talking availability, margins and support.

Hirpplade 87

SPONSORED BY MICROSCOPE
BARBlCANGCEmE, LONDON.

Make a stake in the future. Phone Timothy Collins on 01-486 1951 for your free
invitation, or send your letterhead or business card marked ‘MICROTRADE' to
Montbuild Ltd 11 Manchester Square London W1M 5AB (01-486 1951)

MICROTRADE 83 is a trade-only show. No-one under 18 admitted
For special MICROTRADE travel and accommodation arrangements contact:
Pharoah Hughes Associates — 01-995 8995.
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MIDDLESEX
Sunbury Computer Clubmeets at St
Benedicts Ih Napicr Road. Ashford.

onthe last Tucsdayof every monthat
Spm. Contact Simon Taylor. 8 Priory
nbury-on-Th

Contact Simon Clark »uv.aumg\um
Towcester, Northants NWI2TAG.

s
£4.500APs. Contact Ted
QueensSquare Factwood Neviingham

icrocomputer Clubmects.
Fricnds Mecting House. Clarendon
1, Nottingham.onthe first Tucsday
ofevery month. Annual subs: )
s £2.50jurions, OAPS. Contactr

Harv
M-umgham N(ﬂﬁFIFl tel \nnmgmm

u-t-.( omputer Giroup. Newclub.
firstmeeting Junc 14in Worksop

PRI - SR R

TarmValley Computcrclub.contact T
Marshall. 32 Milton Avenue. Leyficlds.
Tamworth. fordshire BT9RIG.

SUFFOLK

SufiokMicrocomputcr Clubmeets
monthly. Annualsubs £5. Contact Mr S
Pratt,cio Microtek, 15 Lower Brool
Street, Ipswich. Suilc

SURREY
Auasd Computer Clubmeetsonthe st
Thursdayof cverymonth. Contact
Palmer 8Corfe tead, Surrcy
Thames! “omputer Clubmeetsin
Griffin Pub. Caversham. Annual subs
£1,Spameeting. Contact Pl Warn
Reading S94874.

Amateur Compuer Club
mectsat Griflon. Cversham.onthe s

B CLUBNE T R

“omputer Clubmeets at Park
Hall Community School on the sccond
and fourth Monday every month b 45-
:43pm. Aumual b S aduls. £, 5

'I"
[ nnwu m.m..»rl aw., ]ul)ung\.m
?é'?" Bishopton, Renfrewshire PAT

o Computing Clubmects
atClaremontHotel. Edinburgh.onthe
dand ith Wednesday of the

students. Contact
Princes Avenuc, \MﬂuEI “ Midlands.
WS12DH. 1el: 09

Wetinst Wosbniasto er-onsl Cors et
Socicty. Contact P MmulLl 23661
ext 381

Central Program| nnual subs:
full membership £35 Europe, small users

Quarm, 25 Roundway . ummu\
Sum\GUl‘NR tel: Camberley

o Club, contact Dave [
gston Road, Ewell. Surrcy thu

Farmkam Computer Clb, mectsat
Famhamoth Form College
Road, Farnham, Surrcy on the second
‘dn\\\\.l\ month. Annual subs:
‘ontact AdamSharp. 14 Thorn
Fosd, isounummc Farham, Surcy.

i
lecture room (un\.mﬂh\mln.m
Workaopi#732

Angls Computer LsuClmup Contact
an Re rowlon
29652
gulgrl sr'sGroup
‘ommunit
orwich, Contaci¢

Computer Groupmeets
at Anchor House. Moat Lanc.

TiHome Group. annual subs
Con ks. 157 Bishopsford Road.
Morden. Surrey

service £10 Europe Gmlm‘:MnJml:lll
|

Fatcut Compulcr Club
Eniedehonl Love Lane.

CappenkimaadCabm, proposcd s
club. Contact Matthew Jones., Pinhills,

Calne SNI1OLY

'WORCESTER

‘Worcester & District Computer 1

me: Old Pheasant Inn. New Stres
I

b
Contact R..n. n\un‘llll -ﬁmm
Amatcur Computer Saciety.
contact Mike Anthony. 46 Morcdun
Park Gardens. Edinburgh EHI7TJR.
‘omputer Clubmeets at
Falkirk Colle; llll Technology .
Grangemout Falkirk.on the first
andthird Thursday every month
ContactJames Lyon. 78 Slamannan
Road, F..IhrkFKl
Fife Computer User
ehtly b «dull-\ £5:
under 18s. £3. Contact M mpso
31 Tom Steward Lane
land KY168YD

Computer Socicty

Morrison, 21
Skene. Aberde
Kemnay

hn--mumu(.mpnnng( Tub

e ond Tuesday at 7. 30pm.
5n|n. Mumﬁ |ul||unL 30. Contact

161 DSt
inbow hi

‘auxh R
wﬂlﬁ'l.\l\.l“ RISPA.

Towcester.on

OXFORDSHIRE
‘Association of Computer Clubs. Annual
subs:£5, £2 S0under 18sand OAPs
ComtactRupert Sicele, St lohn's
Gollege. Onford QX1 1
e Claremdon Lab.Parks
R.m.(m.uu.m week duringterm
ContactRupeit Stecle S Jonn's
College . h for
Onford Personal Computer Club. Annual
%, Contact ps. Southport
tton Courtenay .
44

cets al Swan
on the second Tueday
Magney
lubury. Didcot
SHROPSHIRE
Ldiow & Disrict Microcomputer Club
ectst Dioccsan Education Cente,

M\muupnu.nurmnmmm 1
7.30pm. Annual subs £7.50 family. £5
adult, £2.50stwdent

oClubmectsat

daysd- 10pm
‘Contact P Goldman. | PO Bau 100a,
rhiton, Surrcy KT

na Likeary \mpuh.(lluhmu.lul
Cent Nicholas Way .
Surton, Saryey, onthe GrstFrideyol
every monthat bpm and second and third
ymonth. Annual subs;

SMAURA, subs £20 Cont
Miles, tel: 01-647 1713,
Associationof London Computcr Clubs.

contact Len Stuart, 39 Mayfair Avenuc,
Worcester Parl KT4
Worthing & District Viicrocomputer Club

s at Rose Wilmot Youth Centre,

mputer User

Bamsley Co-Operative (
GroupmostsalC o Op Sotal Club.
Pogmore

Ty

arnsley. on the last Tuesday
m. Annual subs £1.

,m
E.

m
ContactJames Bridion,cio39Kerelorth
IIawHanJ Barnsley . South Yorks S70

el 02264

d, Linthwaite,

Richmond “omputer Clubmeetsat
Richmond Community Centre. Shee

JsersGi
 Chapel Allerion
atbpm_Contact

oria Walk.

I‘Im

arooms. 225
IInr\anhl ﬁl!(.lPl
act R Simy

fact

Begimaers e marscandm
K ontact \l!\ Ives,
taMeadows.

“omputer club meets at Telford
e angvery Monday 6.9pm, Annual
subn 3.0, £1 Sounemploved. Contact
JohnMurphy. 10Brichy

Brookside. Telford TF3 1T tel:0952-
595050,

k-5

SOMERSET
SharpMZBO Club. contact Ty
Centre. YeovilCollege.

(‘
The Barons St M:
Middlesex, tel ||l

21873,

West Sussex Microcompuer (lub mects at
RoomRO. Robinson Road Anne
(‘u\ﬁ

Anm
nludcnl\(‘muuj larke
h(lmrl I‘uumJIIuII
Suw: tel: 0293,

ContactJef Haydes
East Grinstcad, W
Micro Enthusiasts,

x BN

omputer Clubmeet at Wick
entre. Wick Farm Road,
ton, WSussex. on the frst
month at Spm, and

Mnma\ ofe

Tue
(W363-77270.
Computer Club of North
Staffsmeetsonthe third Wednesday
s £3. Contact)

¥
Fees: £3sixmonths, £1 joining fee.
ContactPCherriman. 1 Talbot Road.
Littichampton, West Sussex DN177BL

TYNE&WEAR
snal Computer

'mmllsum lll-dllufunl
Smllurd\hlu\‘«bl

WHAEC:I\.smn: 26 Browns Lanc.
Tamworth, Staffs.

rhnch MicroClub. co

at Room D103, Newcastle
y on the first Tucsdayof every
month. Anualsubs £6_ Contact Pete
Scargill. 21 Percy Park. Tynemouth. tel:
632573905

 CONLAC on.5
Wumlczllmd LeedsLs72BX. 1el:

& District ( ‘omputer Clubmeets
ot 26MillHey, Haworth. W Yorks.on
Saturdayan Su ‘ontact Douglas

Bryant, )»M. Haworth, W
Yorksl

1274-5 31
SouthVorkshire Pcruonl Computcr
Groupmectsat General Lecture
Th . Mappin
Vednesd

oo VA 16k o 2333
Perth & District Amitcur Computer
Socicty meets at Hunters Lodge Motel
kfoot, on the third Tuesday of every
nnual sul

entre.
Glasgow . on he third Wednesday of
every month (|\nlmﬂBDuf[\ k2l

Lomand Drive, Con:

E‘umht.ln.unld(ixh“
WALES

Comy uh.r( Illhmcxl\ at
Ahu ele C1 ursday at

)-10pm. Allmml'.llhn- L‘.nln\i\
suunmv\ Contact W Jones, 77
bank Road. Rhyl. Clwyd, North
Wales
Cabwyn Computer clubmeetsatthe
ircens Hotel, Colwyn . at

L TPA
ibs: £30 + vat. Contact
0222-371732.

Amai or Computer Clubmeets
onSaturdaysat Penco
L|hr.|n §uh~ adults £5: OAP's 2
50

Pontypool omputer Clubmeetsat The
Sﬂlh.mml antlmﬂk oad.

ypool, Gwent.
(um.m('. iham Loveridge, on
Pontypool 2827,

Rod Teicy 5

Thurnscon Distict Micro Uscrs Club

Thurnscoc Comprehensive
lay

sol term. Cont
Davis, 62 Tudor Strcet, Thurnscoc E:
7009- 59 3880

(orkshire Microcomputer Group
mee mTlluu!a\\lnm.l'l hillip
Clark, /oS Ho
‘Armlcy Road Lecdsl S 122E:
053263253
York Computer Clubmects at the
Enterprise Clubevery Monday at 8pm.
Contact K Thoms, GreenLea, Ripon
0 th Yorkshire
R 3230,

Computer Clubmeetson the last Friday
everymonth. Contact Paul Griffiths, 1

escelli Road. Penlan, Swansca SAS
BAF.

NORTHERN IRELAND

h-( mp\llu(luhiNlr\lmmll New
rek Blanc, cio Queen's

BLIImI NorthernIreland.

cl
Un

ERE

Cork Amatcur ComputerClub. Tlks

anddemonstrations. Hardware,

Kﬁ-gmmmmgmlpm;. ‘Contasct T
orarty. TigerBay. Rochesiow.

7
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YOUR SEARCH FOR FULLY TESTED
EDUCATIONAL PROGRAMS
FOR THE BBC MICRO IS OVER

35 EDUCATIONAL
PROGRAMS FOR
THE BBC MICRO

lan Murray

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)

Available through all
experience any dif
below.

ORDER FORM | | enclose my cheque/postal order for £
To: Department EP2 (Please make cheques/postal orders
George Philip Services Ltd payable to George Philip)
Arndale Road, Name
Wick, Littlehampton, Address
West Sussex BN17 7EN

Please send me copy/copies
of 35 EDUCATIONAL PROGRAMS FOR THE BBC

MICRO by IAN MURRAY at £7.55 per copy (post paid) |

CENTURY

Please allow 28 days for delivery

PCN  JUNE 23.JUNE 29, 1983




DATABASICS

This week PCN Databasics lists a selection of add-ons for your micro. PCN
keeps you uplodatein three-week cycles, listing peripherals, then software,
followed by micros.

Printers are best categorised by print-head type. The two most common
methods of transferring type to paper are the Dot matrix and Daisywheel
techniques.

Max Baud rate indicates the appro; pes

d rale as
they are fed into the printer.
butfer stores characters sent by the computer. The printer can take
characters in chunks, at a rate quicker than they are able to be printed,
sometimes allowing the computer to be freed for further use.
inesperinchir of lines printed

A dot matrix printer uses a row of pins which ike th
paper lhrnugh a ribbon and form the character as a pattern of dots.
more like aconventi P! .the character set
cleronaseparate spoke. Asthe
|nta¢ﬂ|angaamawhael rotates it is struck bvya hammer to form the character
impression.
Dot matrix printers tend 1o be faster than daisywheel but offer lower print
quality.
In selecting a printer make sure the interface on your computer is
compatible with those available as standard or at extra cost on the printer.
The @ sign means the interface isincluded in the price; O means you have
a choice of interfaces included in the price; + means the interface will cost
extra.

PERIPHERALS

INTERFACES
@ incinprcs, O = optons
sl

Make & Model

PRINTERS

inch. per inch can be varied on some printers as the typesizes
themselves can be adjusted.

P g puts tF haracters whether
they are a long 'm’ or a short /. Block graphics builds up pictures using
rectangular blocks, while High Resolution Graphics uses smaller dots.

Bidirectional means the printer can save time by printing left to right and
then doing the next line backwards right to left. Similarly, Logic Seeking
enables the machine to save more time by printing the short lines without
‘sweeping over the whole width of the page.

Feed methods comprise fanfold which uses continuous stationery

wfacturer
optimistic. Maximum print positions tells you the optimum number of
printed in: character size onthe
printer. Maximum paper width is the widest paper the printer can take.
Size represents the space the printer takes up on a desk top. The weight
of the printer is given in kilogrammes.
Maximum copies indicates the number of carbon copies that can
realistically be produced at one time.
Underlining puts a line under characters while bold type thickens the
makett dicates thatthe print

memm allows for fully formed tails on letters such as p,g or q

{m character
Craracters per inch

sheets fc style drawninio the printer by atractor mechanism.
The tractor cog fits into holes in the fanfold paper and takes the paper past the
printer mechanism. Roll is a roll of paper that feeds into the printer, usually
using friction feed where the paper is gripped between two rollers,
typewriter-style. Cut sheet indicales the printer uses single sheets like a
typewriter.

tofind whi i ticular add-on, usethe
code listed in this column to refer to the distributor table.
The table is at the end of the listings, and gives the distributor's name and
telephone number.

Feed Method

Logic Seeking

Adler TRD 170
Anadex DP 80004
Anadex DP 8001A
Anadex DP 9500
Anadex DP 85004
Anadex DP 95001
Anadex DP 9501
Anadex DP 95014
Anadex DP 9620A"
Anadex WP 6000
ASP 3500
Brother HRI
Canon AP400
Centronics 1584
Centronics 1504
Centronics 152/4

Daisywheel
M7x9.9%9
M7x9,11x9
M9xa
M7%9,9x9, 13x8
M7x9,9%9
M7x8,11x9
M7x9.11x9
M7x9,9x9, 13x9)
Mupto 18x20
M9x7,9x9
Daisywheel
Daisywheel
M9x7
M%7
M9x7

10,12,15
10,125,15,16.7
10,125,15,16.7

10,12,13.3 39x59 9
10,12,133 40.9x70.3
10 39x59.9
10,125,15,16.7 39x59.9
10,12 5,15,16.7 409x70.3
10.12,15,16.4 40.9x70.3
10,12,16.7 46.7x749
10,12,16.5 61.5x40.5

10,1215 38.1x71.2
50.8x48.2

38x356
38.1%35.5
38.1x355

56x37
40.9x57
40.9x57

Oleje e e e e e ese
oo e e eeeese
eosesesssee

10,12,16.36
10,12,16.5




M11x8

L] . 2000 69,1218 510,165 120 | 132 | 15 526x37.1 13 |5|® L e e 0|0 L] G
Centronics 1562 £881 MEx7 . NA | 768 6 58.18,10,16.36 150 | 132 | 10 38.1x356 0|5 ee|e [eee| &i
Centronics 351 £1,891 M7x9 e |e 19200 2000 68 568251012165 | 200 | 192 | 15 45.7%559 18 [6jejeje] (o |o/eje oo oo &
Ci £1,966 M7x8 DIE0) 19200 2000 68 [5.6.7.5.8.2513.2.15,165] 200 | 218 || 145 | 559x457 ERE0 eeje [eee| Ci
Centronics 353 £2.420 M7x8 e 19200] 4000 | 34,6812 10,12,132,15165 | 200 | 218 | 15 55.9%457 181 [6|8] |® e ele (e o0 C
Centronics 7392 £710 M11x8 . 2200 | 132 6 58310167 00 132 | 9 36.8x279 54 |5|®@ . ee/e [e Ci
Centronics 7394 £786 M11x9 . 9600 | 512 3 583,10,167 100 | 132 | ® 72 [5]|® (] eee (o C
C 4022F £454 MBx7 NA | NA 2 510 40 | 80 | 10 99 |3 eejsejee @ c2
Commodore 8023 £1.029 M5x8 NA | NA 2 5,10 150 | 250 | 15 16 |3| (@ Q0000000 c2
Data Products DPS5 £1.687 Daisywheel ®| [2]9600 | 1000 68 10,12.15 55 [ 198 ] 15 24 6 eelee] e/eejeeje o si
Data Products M100 £1.780 M9x9 +] |+ NA | NA 68 55,10,165 140 | 218 | 16 67.5%50.4 27 6 eeelefee L . §1
Data Products M120 £1.741 M7x7 | [+ NA | NA 68 5.10,16.7 180 | 220 | 16 67.5%59.4 27 |6 - 0 S1
Data Products M200 £1,878 M7x7 + + NA | NA 68 510.8,16.7 340 | 340 || 16 67.5%50.4 27 |6 L . s1
Data South DS180 £1,604 MOx7 ®|+[®] 19600 2000 68 568251012165 | 180 | 217 | 155 | 609x406 6 6leele |(ele . 0 D2
Diablo SP1/P11 £2127 | Daisywheel . 9600 | 256 68 10,15 40 | 198 | 16 56.9x46.3 272 6| eleee . M2
Diablo 630 £2127 | Dasywheel 0 9600 | 768 68,12 10.12.15 40 | 198 || 165 | 56.9x463 27 6 e ee D00 J M2
DMP 100 £249 M5x7 o |® 1200 | 2000 68 105 50 | 80 || 85 40.6%209 35 1 e e e ee |ee ] T
DMP 200 £439 M§x23 e (@ 1200 | 2000 6.8 10 120 [ 120 | 95 41.9%343 75 3 eeeeeeeelee J il
DMP 400 €689 M7x9,9x8 o o 1200 | 2000 68 10,12,16.7 140 | 220 | 15 61.9%404 G s e e eeeeeee oo T
DMP 500 £1,098 M23x8 . 9600 | 2000 6.8 10.12.16.7 220 [220 || 15 58.4x33 27 5 eeeeeeeee ee il
DMP 2100 £1,398 M o [o 1200 | 2000 68,12 10,12,166 160 | 232 | 15 55.2%36.1 20 5 e e eeeeeee . T
DRE 8820 £895 M9x7 9600 | 500 6.8 10,125.15.16.7 150 | 266 || 155 | 64.7x476 23 [s|e] |@ elejee] o ci
DRE 8830 £1,300 Mox7 G| |o 9600 | 500 68 10,12,133,15,17 | 180 | 226 | 155 | 64.7x476 ENBORD eejee| e e G
DRE 8840 £1,370 M9x7 [¢] O 9600 | 500 6.8 10,12,13.3,15,17 240 | 226 || 155 84.7x47.6 2 (5@ L] L300 e e8| G
DRE 8910 £1585 | M9x7.9x11 ] [€ 9600 | 500 68 10,12,13.3,15,17 180 | 226 || 155 64.7x47.6 ENBE0 L] L0 e8| Gi
DRE 8925 £1.660 | M12x8,12x20 [¢] 9600 | 500 68 10,12,15,16.7 120 | 226 || 155 84.7x47.6 EE ] L300 ® @ Gl
DRH B0 £621 M7x9 o| |G 9600 | 256 68 10,125,1517.5 80 | 140 ) 8 415%30 75 i ee e e eeleeee e T
DRAH 136 £776 M7x9 [¢] [ 9600 | 2000 68 10,12,15.165 120 | 224 | 155 486x303 105 3 eee LACICICICI0) * e T
DRS 250 £1.431 M7x9 [s] [= 19200| 512 68 10,12,15 250 | 198 6 6145 B0 IO L] T
DWP 410 £995 Daisywheel L] 9600 | 2000 68 1012 25 | 160 16 60.3x19.6 18 |5 ee e e LICIC] oo e T
Epson MX80 £401 M9x8 DR 1 [19200] 256 6.8 58.25,10,165 80 | 132 | 10 40.6%38.1 55 Jjeee eeeee . Ei
Epson MX80 FTT3 £447 M9xg DEBE 1 [18200| 256 6.8 5,8.25,10,16.5 80 | 132 10 40.6x38.1 77 3 e e e OO0 L] E1
Epson MX82 £470 M9x8 DR 1 |19200] 256 8 7.2 80 | 158 | 10 40.6%38.1 77 @ e e e e e e eleeee e b
Epson MX100FT/3 £574 M DEE 1 [19200| 256 8 185 100 [ 233 || 155 59.7x40 W seefe eeeeeeee el E
Facit 4510 £672 M9x7 C 9600 | 712 6.8 6,12,16,17.5 100 | 132 || 115 | 425348 3 s eeee eeeee (e i
Facit 4525 £1.150 M9x9 © 9600 | 512 68 5,8510,17 280 | 132 | 115 | 465x356 135 |5 @e|e D00 . A2
Facit 4542 £2,300 Mgx14 +|+ 9600 | 800 10,12,15 250 | 232 18 64457 0 588 80088 . A2
Fujitsu B30 £2.179 Daisywheel . e 1200 | 256 10,12,15 80 | 204 15 59.7x44 9 ERRERL ) L0 e oo o
General Electric 2030 £961 Max7 + 1200 | 640 10.13,16.5 60 | 218 || 155 54.6x47.6 99 |2]@ LICACI) o8| 7
General Electric 2120 £1.751 M9x7 + 1200 | 640 246812 10,1316 5 150 | 218 | 155 54.6x47 8 98 |2]|@ L0 oo n
General Printer GP300 £2287 | M9x8, 18x25 ®| [2]19200] 380 68 101215 300 | 120 || 135 52x44.5 20 s|ee e eeje o] (o
General Printer GP300L £2.490 | M9x9,18x25 ®| [2]is200] 380 68 10,12,15 300 | 132 [ 135 | 635x615 24 _|s|eee eeje o o
Integrex £914 M7x5,9x6 . + NA | 37 88 10 125 | 80 10 38.7x325 96 1 . . D3
ITT Swif 3342 £1.719 M9x7 B 1200 | 640 | 2346812 10,13,16.5 150 | 240 || 165 56x47 104 6@ @ s eje e [eoje| =
ITT Swallow £914 M9x7 1200 | 640 | 246812 10.13.16.5 80 | 240 [ 155 56x47 i _|6|@| |@ e eje e e =&
Lear Siegler £1.667 M9x9 o 19200 | 2000 68 10,12 180 | 218 || 16 68.6%502 27 s8] (ejeje eele . 4
Logabax LX213 £1,840 M9x9 +| |® 9600 | 4000 68 10.12.165 180 [ 218 || 15 57.1x432 i7_|5|eee D00 . T3
| Logabax Lx217 £2242 Maxg + L] 9600 | 400 68 10,12.165 180 | 218 | 15 57.1x43.2 17 |s5|elee LICIC) LI T3
Micro Peripherals 99G €617 | MBx7,11x9 e o 9600 | 2048 68 10,12,16.5 100 | 136 | 95 41.1%273 67 |2 @ @@ DOODD00D RE
Micro Peripherals 150G £918 M9x7, 11x8 . L] 9600 | 8192 68 10.12.165 150 | 226 | 15 58.4x39.9 n2 |2|elele o0 . T3
MT1201 £600 Max7 o+ 9600 | 132 68 10,125,16.6.20 160 | 132 | 10 34.3x24.1 75 4] |ele DOODDD0ORE
MT120L £765 MGx7 o[+ |+ 8600 | 132 68 10.125.16.6.20 160 | 132 | 10 34.3x24.1 75 4] |ele e eje @00
MT1802 | £1,845 M7x8 T 9600 | 218 68 10,166 200 | 218 | 16 55.9%76.2 86 |5 . D00 . M3
MT1802L £2,205 M7x8 + 9600 | 218 10.166 200 [ 218 16 55.9x76.2 86 |5 . D00 . ]
MT440 1 £1,966 M8x7 + 9600 | 220 10,125,166 400 | 220 | 16 66x45.7 % |5 . D00 . M3
MT440 L £2.185 Max7 + 9600 | 220 | 346812 10125166 400 [ 220 | 16 66x45.7 % |5 . D00 . ]




MT420 | . 10125167 66x45.7 BRO0 . . =)
MT420 L o 10125167, 66%45.7 5| |ele 0 . [
MTi401 £1,503 BOBE 9600 | 218 68 10,12.5.16.6.20 160 [ 218 | 16 48.3x24 1 75 [4 L] L] oo 0| v !
MT140L £1.868 BOBE 9600 | 218 68 | 1012516620 160 | 218 | 16 48.3%24.1 75 (4] ele eeee eee| v |
Newbury Labs 1550 £747 D C 9600 | 2000 68 | 5685101217 120 | 230 | 155 | 559x305 11 3ee/eeeeeeleee o n |
Newbury Labs B510A £652 9600 | 3000 68 568510.12.17 120 | 132 | 10 559%286 65 (:/ee/e e e 0o eeee o n |
Newbury Labs NL40 £1478 2400 | 2000 68 10412 4 | 163 | 155 | ss9xa32 W 2 eeee sejs/e[s/ee| n '
OKI Microline B0 £242 9600 | 256 68 510165 80 | 132 | 95 342%245 65 |4 0 .l o x|
OKI Microline B2A £425 1200 | 132 68 5.83.10.165 120 | 132 | 95 36.1 %328 B9 (i@ @ @ e elee o x|
OKI Microline B3A £608 1200 | 132 65 58310165 120 | 132 | 15 51%328 INBORORORODO0D o xi |
OKI Microline B4 £975 4800 | 132 68 583101217 | 200 | 231 | 15 51x328 4 Teeele] eleele elele]| x|
Olivets DM5050 | g575 |4 | 9600 | 1000 3 10125165 | 100 | 132 | 9 11.6%30 s 2 eee . ol 10
Oliveth DM5100 £1,033 9600 | 256 3 1012165 140 | 220 [1475| s9.2x407 7 [ijelele e e ele J a?_i
Olivett DM5200 £1,351 . | |'s600 | 256 3 [ 1012165 200 | 220 | 1975 58.2x401 7 [ijeele e e ee J B2
Olivetti DY-211 £862 +] 9600 | 1000 6 | 10.12.15 29 [ 198 ] 17 541x328 163 [4 D00 e oo eefe e a:
£1.322 Dasywheel |+ | 9600 | 1000 6 10,1215 3 | 225 [1725 6050 7 jcleeee e ol oo o &
| _£420 | DryinkJe | 9600 | 1000 68 10.12.18 50 |41 | 9 39268 FEED Qo000 | 82
| €661 Therma 5x 7 9600 | 1000 3 10 [ 240 | 80 [ 875 40.1x34 7 Tee o o o] B2 |
Olympia ESW102R0 | £1,917 | Dasywhee I8 19200 | 4000 6 10.12.15 [2a [ a1 | 7 528x37 T e eee e e oo e :
Olympia ESW 1 03KSR | £1,263 Dasywhee + |+ 1920C | 4000 6 10.12,15 24 T202] 17 52.8x43 1 145 (6@ 20 . ejee| 5 |
Olympia ESW3000RC | £1.306 | Daisywhee: < 19200 4000 346 | 10.12.15 50 |25 | 17 604408 95 6 e eee e e ee|
Phillips Mullaro Gi | £2.287 [ 19200] 612 | 346812 | 101215 1300 | 180 | 144 | 645x523 % ceeeee eeee el
Printex 920 [ £2012 | [ 9600 | 1792 681216 | 1012,133.167 | 340 | 227 | 16 59xd425 | 20 |4 (@[® 0000 . T3
Qume Sprint 9/35 £1,892 Daisywhee | 9600 | 500 6.8 10,1215 | 38 [ 18| 15 613x498 | 18 |3 |@|® . e LI e| o
Qume Sprint 9/45 £1,966 Daisywhee | | N EET 168 10,12,15 [ 45 |98 | 15 B17x426 | 204 7 @/e/e/e/e oo ojeele] (o 0 |
‘Qume Sprint 955 £2403 | Dasywhes | IBE 9600 | 500 368 T 10.12.15 55 | 198 | 15 617x425 | 204 eeeee (eejeee (o o
Rair Decwriter I £2.261 M 77 | o] 960C | 1000 | 23466 2 |566682510132,165 180 | 132 | 15 699x608 | 464 0 ejee] o R
Fiair Decwriter IV AA [ £1,200 M7x9 I T+]®] | | 900|266 | 2346812 [5666825.10.13.2.165] 30 | 127 | 15 | 57.1x394 | 113 . e o F
Rair 630 [ £1.940 | Daisywheel 1+ | o600 | 768 68 10165 40 [ 196 ]| 15 | cegwaed | 272 o (ee e e eee e
Rair 820 €528 |  MOx7T [ 1+ | | 9600 | 1280 6.4 5 150 [ 132 | 15 | 86x534 | 182 DIRO s ejee (se F
Rair Centronics 1504 | o2 | M9xT = 9600 | NA 6 I 50 [ 132 | 0 T 381x356 9 . e eole eoeee] R
Rair Texas 742 | 01437 |  Therma 300 | NA 6 10 [ 30 (80 | as 38 +406 [1]e o (o| A
Ricoh RP1300 Flowriter £1.144 | Daisywheel | 9600 | 200 8 101215 |37 [ e ] & 583v332 | T eeeeee o eelee| A
Ricoh RP1600 Flowriter | Daisywheel | | 9600 [ 2000 [] 101215 EREE 5 | X365 TTeleeleee e e 000 -~
Ficoh RP 16008 Daisywheel |+ | - ®| | [9600 [ 4000 68 10.12.15 | 65 | 204 | 135 3 2 Teeele ® oe o m
Sanders 5700 | [ e e 9600 | 2000 6.8 6.1012.15.17.18 | 450 | 234 | 45 | 47x568 | IBOO0000 o (o (o a2 |
Seikosha GF100A M5x7 DO 9600 | 256 6 6,12 50 | 80 | 10 | 4z2-x238 | E . ] . . 04|
Smith Corona TP1 Dassywhee! 18200| N'A 3456 1012 120 | 126 | 13 | 485x3ais s e e LICIC] e®| D1
Sord SLP160 M . 9600 | 136 68,9 10,12 120 | 136 5 51%36 1 s ee LM e/e| siz
Sord SWP20 Daisywheel . + 9600 | 2000 6.8 10.12,15 16 | 132 | 15 | ebxadt 2 s5/eee . | |® ®| sz
Star DP-8480 M DIE 2400 | 132 .12 10.12,167 100 | 132 | 106 | 3e4r32a 65 2@ e o eeee (ee| s
Systime Systerm M e 9600 | 256 6.8 10 120 [132] 16 | 7i7x61 | 53 (6] | @] (@] |@ . S4
Systme Sysprint-P M . 9600 | 256 6.8 [ 150 | 132 | 16 | 71761 50 6] | @] (@] (@ ) S4
Systime Sysprint-S M . 9600 | 256 68 0 120 132 [ 16 71.7x61 5|6 o o (e e . S4
Tandy TRS B0 DW2 E Daisywheel . 9600 | 2000 6 1012 43 | 163 | 165 | 624x204 27 s eeele el [e[ele| T
[Texas Instruments 743 £1.271 | Thermai7x5 . 300 | NA 6 | 10.17 30 | & | 85 39.1x406 8 J1|e]=] L1 . ®| D5
Texas Instruments 745 £1.470 Thermal . 300 | 256 3 | 10417 30 | 80 | 85 36.1x406 | 135 (1] | | =1 . R1
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exas Instruments 781 £1.259 | Thermal 7x5 .l 9600 | 256 6 1017 120 | 80 | 85 | 406x1524 85 |1 o/e| o | [®] 05
Texas £1,368 |  Mox7 e 9600 | 256 68 58,10,165 [ 150 | 132 | 155 | 65.4x508 25 |9 T lele]e . 05
Texas Instruments 820 £1438 | MOx7 9600 | 2000 6.8 5.8.10.16.5 [ 150 [ 218 ] 155 64457 40 |5 000 . D5
Texas €847 | M9x@ 30 9600 | 256 68 10,165 75 | 220 | 15 57.6x43.2 IENE eejele ele| A
AD 708 £834 Daisywhee! 19200 | 256 8 10.12.15 17_| 132 | 166 50833 3 |6|eleee o ele IO K8
{oshiba 11350 _ £1,898 M | 9600 | 256 3 1012 182 [ 192 | 15 5538 EREBOO00000000000 R
Walters WM2000 £477 M9x8 + 19200 | 750 68.12 5668310133166 | 128 | 132 | 10 439x335 Z |ijelele (eee[ee . Wi
Walters WN4000 €713 M9x8 . - 19200( 1500 | 6812 | 56683,10,13.3.166 | 150 | 220 | 15 63x30 G |seele (ee/ele]e . w1
7 Printer £40 Electrical i NA [ NA ] 32 50 | 32 | & 14x46 | NA |1 o ele[ | . e[ s
B R T T e |
| T o 7 |
byl 5 (1,
These have been split into colour and monochrome. HOHERIBE TR i i ‘ H
adiagonal ininches. Nearlyall accep! a composite video signal from the HEEE ‘E Tlex | E g - -
computer and most cOMputers are equipped with composite video output. Colour monitors feature a wider range of signal Make & Model S|E|R(B |2 5‘ a8 8 S I 3 e
systems than mono and it is important to match the output of your computer 1o the input of the monitor | [ Lion Cub 2051-TTL [ [ 1 110 [ea0 | es5x675 | 115 | 86
A from aspeaker inside’ Monotint refers ofthetexiona Luxor Digital . . 25 | 800 NA | 157 P1
mano monitor. Some monitors come with an anti-glare filter to relieve operator discomfort. Luror Linear | e |® 25 | 800 NA__ [ 157 | P1
Band width refers to the frequency range of signals to which the monitor can respond in MegaHertz. Dot resolution indicates ‘Lusor Linear 1l ) OOERED NA 157 Pl
the number of dots which can be displayed across the screen: the more dots, the sharper the picture ‘Microtech 14 00 ®| | 18 | 685 | 337x408 | 126 | M6
Dimensions indicates the area the unit occupies on the deskiop ™22 [ ) 55 | NA 22%345 a1 7
T L ‘Sgnal T T VM 14 PSN . . 55 | 300 47x40 136 J3
| T - g Woll Cub 1435-TTL el 7 | 653 | e5x575 | 15| S6
| |=. td o s Y 1SS E [ i Woll Cub 1446-TTL 0 15 | 895 | 66%575 | 115 | S6
2 (e |5IE] B3 é H £ f £ i Woll Cub 1456 T le 70 | 653 | esx575 | 115 | 86
O HEHEHEE AR R § £ I T T T = T
£ |5 |E[S|E|e|n|3|5 B | 3 | - £ e | §ls 3 3 |
> = 5 B Z|l & e g =
ITORS LE183) = (§|% |3 § | §
£300 | 14 . 0 [0 | arx2 |10 | s o 58 5 |33 | £ 2
£3.120 | 13 25 | 720 | 54x40 % | B1
S ! A MONOCHROME MONITORS
£3.042 | 19 | 25 | 960 5049 46 B1 AVT DM 210G £138 2 |e Green @®| 12 | 750 | 308x286 | 85 L1
HM 3619 £3548 | 19 | 45 (1280 | S50xad | a8 B1 EG 100 €77 12 @ Green e [700]| 375x2e | 8 [§]
Lion Cub 1431-TTL £286 | 14 7 | 585 | e5x575 | 115| S6 EG 101 £91 2 e Green 12_| 700 | 375%28 ] L
Lion Cub 1436 €316 | 14 0 7 | 585 | e5x575 | 115 | S6 LEDM 091D 99 ERD BAW |®| 12 | 750 | 2224 54 | L1
Lich Cub 1438 €339 | 14 . 7 | 585 | e5x575 | 15| S6 LEDM 0910 £121 9 e Green  |®| 12 | 750 | 22x24 54 | L1
Lion Cub 1441-TTL €546 | 14 D 15 | 585 | 66x575 | 115 | S6 Luxor 10 €212 | 10 @ Orange |®@| 22 | 625 NA [ Pl
Lion Cub 1445 £633 14 . e 15 | 8es 65x57.5 15| S6 Luxor 15 £283 15 @ Orange |®] 22 | 625 | NA 13 P1
Lion Cub 1448 €604 | 14 ® 15 |95 | esx67s | 115 | 86 3 £131 END Green 1522 | 650 | 224x257 | 67 | P!
Lion Gub 1451-TTL £430 | 14 . 10 | 653 | 65x575 | 115 S6 [IF] f14a_ | 12 [@ Green 15-22| B0O | 299x30 | 93 | P1
Lion Cub 1455 €483 | 14 00 10 | 653 | 66x575 | 115 | S6 Novex til4_| 12 @ Green 12_| 750 NA NA | Pt
Lion Cub 1458 £459 14 L] 10 | 653 | B5x575 | 115 ]| S6 N12 1003 £112 12 e Green 24 | BOO | 23x265 L P1
Lion Cub 2081-TTL €344 | 20 . 7 | 585 | esx675 | 115 | 86 Prince £i26 | 12 |@ Green 24 | 800 | 33x50 7 (]
Lion Gub 2035 €431 | 20 00 7 | 565 | 65x575 [ 115 | S6 PM 102 £126 s e Green |®| 24 | 800 | 22x28 | 7 =]
Lion Cub 2036 £380 | 20 | D 7 | 585 | e5x675 | 115 | 86 PM 1201 £138 | 12 |@ Green 24 | 800 | 33x50 | 7 [
Lion Cub 2039 £371 20 . | 7 | 585 | 65x57.5 [ 115] S6 Zenith ZVM121 £99 12 e e Green @ 15 | NA 29x29 65 P2




= £ é 2 £ |3; —In = ||zl [ o %
This section is divided into categories covering 5Yin and 8in floppy disks e deiae AR RHERE RE R EENHEHEHHEHE
Disk data capaeity is measured in kilobytes (K): one kilobyte = 1,024 characters. A no of disks column is included because EGA01AT 70 |02k T2] 40 | Son [sseo| T | . ]
some disk units contain two disk drives s T
Manufacturers can vary the number of disk data Iraeks and these are divided into sectors. This allows the St £403 | 400k 111 80 | Soh |55.00 L L]
information to be stored and retrieved by reference toa iming itsrotation. The Germini 825 gE18_ | sook 111 80 | Sok {DS.00 L] G2
where isk. orsoft, wherethe disk Gemin 825 661 | 800K |2 | 80 | Soh |SS0D 0 G2
Some drives have one read/write head for each side of the disk so the buye has  choice between single or double-sided Gemini 626 778} 1.0Mb 121 180 1 Sck |DALOG [] G2
drives. BS means that the drives are both single and double-sided Lowe EG 400AT £426 200K |2 | 40 Soh | SS.BD . L1
Asdisk gy drives ngl Lows EG 400T £253 | 102K | 1| 40 | Sot |SSB0 . X]
(data) density. BD means that the drives are both single and double density. M 4853 £311 Mo [1] 80 | Sot [DS.DD 0 A3
The interface acts as an interpreter so the computer and disk can exchange information. Each device must have the same M 4854 £368 16Mb [1] 77 | Soht |[DS.DD 0 A3
interpreter before a useful cable connection can be made. The connect you'to match the tothose 0S £1,004 | 1.2Mb | 2| 80 | Soh |DS DD . e vi
included in the disk drives or available at extra cost. WMulli Floppy Drive t562 | 8Mb |5 770 | Soft [SSOD|@ I
T s AM MDS-1 £1.950 | 144K [1| 40 | Soh |DSSD| |® o ma
e ‘ e AMMDS-2 £2,147 | 288K |2 | 40 | Son |DSSD| @ o A3
% = (8] .| 8 |®. =1 |. Scorpio 8 €863 | 8Mb |5 770 | Son |SSDD|®@ GL
83 i |3 3 g |88 |w¥ § 5|8 i HH Sharp MZ80 FB £856 | 560K |2 | 70 | Sott |DS.0D o 57
M 2 Hotel 4] 3 sl F | F |28 [ @8 %40l S Tandy Colour Taa9 | 175K | 1] 40 | Sof |SS.0D o T
3" U DR Tandy 26-1160 £299 75K |4 | 40 | Soh |S5.SD . T
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EG2000 Colour Genie plus G
printer and Sanyo cassetic recorder, al
as new, in boxes, £325. 513 Southchurch
Rd., Southend-on-Sea, 67793,

Lymx 48K for sale. mint condition, also
magazines and home-written software
(Turtle graphics. puzzle ete). £1900.n.0.
Dave Holes, Luton (0582) 53072
Intlivision and voice module, one voice
cartridge and 14 other cartridges, worth
£550, will sell for £350. Also free gift
worth £60. (11324) $62051

Drages plus two cartridges plus graphic
cassette and joysticks in original box and
as new. Tel. 0638 77705 evenings, price
about £160.

Obe Challenger, 16K, 2MHz, RS232
10, 8K Basic, Cegmon monitor, steel
case, leads, manuals, tapes, £65, deli-
vered free. 0865512251 Ext:-430, Office

Hours

Mad 450 16K, cassettc player, Basic,
‘manuals, joysticks, some games, all in
brand new condition, £185. 01-368 1034
Atael 800 48K, with Basic Programmer
Kit, Atari 410 program recorder, dust
covers, joystick, and 19 games, including
Zixxon, as new, £250 0.0.0. Aylesbury
24100.

Mad 400, 48K + recorder, Basic +
manuals and joystick with 16 quality
games, cost over £700, will sll for £300
Felephone 0732 863815

Wie 20 limited cdition with cassetie Basic
part one elc, two year guarantee, £100.
Alsa Point master, Basic 1l & Users
Guide. Anytime, call 32 Saffron Piece.
Sutton, Ely, Cambs.

IV stereo cassette deck model DD-99,
built with a computer and all the new
innovation. Seven months old. sell for
£400 0.0.0. Quick call Ezra. (01)

Iurnspmnpnmn(ummm:sum
months old £220. Parish,

Close, Hurworth, Darlipglon, County
Durham DL2 2ES. Letters only please.
Acom Atom 12K +12K, PSU, Floating
Point, manual and software, excellent
condition, accept £1200.1.0. or swop for
48K Spectrum. Brighion (0273) S00216.
Acom Atom FP extra RAM Cale ROM,
manuals, hardly used, £150. Ward 01-
4869893 day and nig
Commodore 64, brand new, boxed,'cas-
sette unit, Beginners Course and chess
game. Cost over £400. Accept £330
0.n.0. 01-207 1604 after 6pm.

Vie 20 + cassetie, Super Expander,
joystick, £60 of software includes cen-
tipede, Pacman, Introduction 1o Basic
(part 1), Skramble + many more. Worth
£240 accept £190(0.n.0.) Gorington-on-
Thames (491 872825,

BBC Model B, absolute bargain at £295,
hardly used, perfect condition, complete
with original packing. manual and lcads.
Call SltcdﬂnUl 741 1746 NOW!

BBC Modcl B, absolute Mrg:ln ai wﬁ

PCN Billboard

Acors Atom 12K ROM, 16K RAM, 4K
ROM utilities and software plus P.S.U.
and books, £165 0.n.0. Rugby 812940

(evenings).
Atarl 400500 sofiware, 16 games. ic.
Airstrike, Defender, Astro Chase,

Darts, Miner 204%cr. Pool, some are
cassette some ROM, £12 cach. 0732
BA381S.

Aari 400 48K with Program Recorder,
Basicand joystick, six months old, £175.
0732 863815.

Wic 20 computer, C2N cassetic unit
Wars cartridge, Basic book, complete
£95. Poynton 877089,

¥ic 20 C2N cassette, monitor, Super
Expander & two other cartridges, Prog
Ref Guide, Vic Revealed & two other
books, nearly new, accept £235 0.0.0.
(D634) 364929

16IENB1 and 35 game lapes, cost £245
bargain at £100 or will swop for Dragon
joysticks + software, contact A, R.
Tankard, 3 Carlisle Close, Colchester,
Essex CO12YT

Spectrum or similar. Salford (061) 792
3968, ask for Stefan
Wasted Commodore cassette recorder in
order. Tel: Hayling 2082 eveningor

01-549 0151 ext. 265 day, C. J. Turpin.
Mattell Intcllivision TV game plus six
cartridges (Soccer, Space Battle, Sea
Battle,  Skiing,  Poker/Blackjack,
Armour Battle). Everything in excellent
condition, in original boxes. Bargain
£130. Tel: (0443) 435444

+ 12K Acom Atom, new keyboard,
floating point, printer interface. leads —
manuals PSV, worth £300+, accept
£150, also msemllc drive, matched 10

tom, counter pause, worth £20+,
accept £10. Tel: (0472) 48531 after 6pm.
Selkoshs GPSOA 80 column graphics
printer, manual and paper, boxed, as
new, suit Atom, BBC 'B’, Apple 11. Vic
20, Commodore 64, Oric 1, Lynx 48K,
Spectrum, Dragon 32, Colour Genie,
Newbrain, PCI500, HX20 etc. Worth
£250+ accept £140. Tel: (0472) 48531
after 6pm.

The overwhelming response to PCN's Billboard
| service is causing delay in publication of
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.

some

Thave 64, 2102 RAM chips for sale, 30p
each or £16 the lot. D Viner. 30 Thor
Close, Thorpe, Norwich, Norfol
. 12K ROM. 12K RAM

re. Plenty of quality soft-
ware, £100. Tel: Hull (0452) 701013
For Sale ZX Spectrum 16K as new, plus
book of 21 games and magazines, £100
ono. Tel: Darlington 565380

Video Genie 48K C/W Exp:ndct in

Acomsoft Atom games packs, 1.8, 9 +
Bugbyte Invaders, Hyperfire and
others, Magic Book, worth £35+ , accept
£25. 5D+ recent magazines, programs
for popular micros, worth £30+, accept
£15. Tel: (0472) 48531 after 6bpm

Atom 12K + 12K + program
power toolkit, ROM, PSU, books,
software, FP ROM, £150. Tel: 01-399
3203.

Wie 20, C2N cassette, 16K RAM car-

B/Wmonitor,
programming aids and assembler, £350.
Tel: Alan 01-985 5555 ext 62 (work).
Epping 73586 (home)

wanted exchange for Murphy 40
channcl home base and Fidelity 40
channel mobile, only months old, cash
adjustment cither way. could travel
Ashburton, Devon, (1364 $3183

wit onpmlpukms‘mmualand \eads
Call Saced 01741 1746 NOW!
Marl VCS, Space Invaders, Asteroids,
Defenders, Pitfall, Missile Command,
Vanguard, Star Raiders, Berserk,
Adventure, Superman, Haunted House,
Super Breakout, Outlaw, Combat, cov-
er, £140. 0703 86977

forces sale, BBC model B +
. ete., £340. 125 computer
magazines  £25.  Atom, damaged
keyboard, otherwise O.K. £25. Atom
games £8. Swanage 424423,
DB games for sale, each £2: Defender.
Asteroids, Scramble, Tomb or Dracula,
plus 16K RAM pack £10and printer £25
nc 01-446 5154 evenings.
Apple 11c, mint condition, disk drive.
controller, television modulator, joy-
stick, apple plot, circuit analyst, game.
manuals, guarantee. £1.100 0.n.0. Ox-
ford 58831
TRS80 Model 1. Level 11 16K, black/
white monitor, cassette, dust covers,
leads, good condition £170 cash
Buyer collects. (01-648 9970 evenings
weekends.

forsale, Black Crystal
14, Krazy Kong £3, Planctoids £3, Golf
£3,all fourfor £12. Tel: Sheffield 66867,
Steve Gold, 9 Watt Lane, Sheffield S10
SRA.

Mard VCS, as new, with Invaders,
Pinball, Asteroids, Missile Command,
Dodge’em, Adventure, Night Driver,
Spacewar, Street Racer and more, £345
new, giveaway at £160 ono. Mr M
Woodley, 57 Northway, London,
NWI1. Tel: 01-455 5478 (evenings).
Acern API0DA printer. mint condition,
BBC cable, sparc ribbon, 1,000 double
shects paper. bosed, sny tial, 175, Tk

'r— rc1u)a hardly used, including
leadsand manual, £70ono. A. Dewar, 27
Lome Court, Glenrothes, Fife. Tel:
(0592) 757914 anytime.

tarl VS joysticks, paddies. Cartridges:
Starmaster, Missile Command, Com-
bat, Defender, Raiders of the Lost Ark
still under warranty, £130 ono. Tel
01-731 0435 afier bpm.

Sharp PC-1500, powerful pocket compu-
ter, perfect condition, expandable, cost
£170, selling for £125 or swop for

tridge, three five gam
tapes, book Innovative Computing
under guarantee, £250 ono. Tel: 01-808
0096.

Sinclalr ZX81, 32K memory plus four
16K games casseties, with manual, lea
and box. Bargain £59. Tel: 01-684 9571
(Croydon).

Wanted: under 15-years-old ZXS1 pen-
friend wanted. If you would like 1o
exchange programs and news, write 1o
Sara Hill, 26 Hamilton Road, Wimble-
don SW19. Tel: 01-542 5767,

MZBOA as new. plmwﬂwm books etc,
£390. Tel: 01-908 1460,

Spactum software. | want Galaxians,
will swop for Scramble, Flight Simu
tion etc. Also Atari VCS Asteroids,
Any swop considered. Tel: 021 444 7043
aftcr 4.30 (Adam)

Wic 20 with cassettc deck, four blank
tapes, Rat Race cartridge and joystick,
two months old, hardly used. still in box
£180 or offers. Tel: 01-445 7391 after
4.30pm and ask for Neville Leslic.

Atarl 400/800, dumb prices wanted for
collection of tapes and cartridges. Your
purchases can help me buy a disk drive
Jervis, 19 Portree Drive, Rise Park
Nottingham NGS SDT.
Itellivision plus cight cartridges, £150 or
will sell separately. Phone for prices.
Tel: Northampton (0604) 42456. Excel-
lent condition.

lpdn-m( will swop Time Gate and
I for Pimania or The Valley
ot I!m:h Hikers Guide o the Galaxy or

any other adventure. Tel: Paul 021-744

Exchange Ace Telcom Viewdata adaptor
(Presicl) for a TRSS0 expansion inter-
face and one disk drive. Tel: Fen Gales
0670 824665

Mives board 256x256 + 64 program
characters complete with Toolkit and
hi-res game Mercy Dash. For Microtan
65 computer, £800na. Tel: 021-3841297.
81 16K RAM plus three software
cassettes, selling for £50. Tel: Manches-
ter 794 2398,

Sharp MZSOK 48K as new, Basic, Forth,
user notes, some games, £250. Tel:
Egham (0784) 35378,

Fortran Reference Manual for the 2900
series of ICL computers, offers
accepted. Tel: (0202) 483807,

D81 16K Memotech 3D Defender.
Monster Maze, Dark Crystal plus other
adventure games and mags. Worth
0+, yours for £80. B/W TV, £30. Tel.

841 3119.
IXBL +16K RAM plus leads, manual,
ete. also books plus games, Chess, and
houschold programs. all for £50 ono.

many games, wanies
keyboard). Tel: John, (0626) 862455
Wie Scott Adams cartridge adventures,
Adventurcland, Pirate Cove and Mis-
sion Impassible, £15 cach or £40the lot.
“Tel: Lamberhurst 89086

Atari CX2600 cartridges, Space Invaders
and Night Driver. Wanting £14 each or
£25 for both. Tel: Havant (0705) 455311
any time after $.30pm.

Wie20 plus cassette, Super Expander,
five cantridge games, £25, joystick,
cassette software, five books and maga-
zines etc, cost £470, bargain at £200. Tel:
Morris Thomson. Edinburgh 031-343
3123.

BOBS/A micro, Assembl

language. full

keyboard, SK ROM. 4K RAM. £200
Atari console. 16 cartridges, table and
rack, paddles etc, £150. Tel: Littlewick
Gireen (062 882) 3596 after bpm.

BBC gamos, large selection of Acomsoft

original _ packing.
Blcadon 813879 after 7pm
16K ZX81. new and unlimited stock of
genuine ICL software, English Litera-
ture 1 and 2, £1.95 each. A level maths,
general statistics, £4.50. Ahmad, 51
Elmwood Rd, Croydon.

Atark VCS and five cartridges, Combat,
Bridge, Space Invaders, Fishing, Derby
and Asteroids, £110 for quick sale. Tel:
Falkirk 34562.

Vie20 software half price in original
packaging, mint condition. on cassette
and cartridge. sac fo les due (o
shortage of space. Mr K Hulsion, 14
Bispham  Avenue, North Reddish,
Stackport, Cheshire SKS 6NT.

Urgemtly require a printer and disk drive,
must be compatible with Acorn Atom or
Spectrum, call me on 01-472 3507 now.
Jason, consider buying Spectrum with

printer
Wanted BBC B, offering Honda 250
Superdream, immaculate  condition,
hardly used, new K181 tyres, top box,
fairing. leather boots, does 77mpg.
bargain. Tel: Vic, 061-366 5645
Book of Games plus Over The
Spectrum, £8 pair, both perfect, Mcoder
— machine code for 16K Spectrum,
unused. £5, all three for £10. Tel: Tayler,
(0255) 429984 (Clacton).
Lmx for sale — books, leads, PSU,
manuals, casseties, all perfect, oaly
weeks old, £225, no offers. Will swop for
"] ‘altham Cross 28173 after

pm
TRS80 Mod. 1 L2 plus software. books,
sound, 10 spare cassettes. Reason for

£270, four months only. A bargain at
£165 ono. Tel: Paul, Scunthorpe (0724)
782548 any time.

MewBrain AD boxed. Immaculate £190.
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[Tel- Worthing 39169 aftcr Spm.

Westrex tcletype complete with punch
facility, bargain £50. Hardy, 8 Faraday
Street, Hull. Tel: (482 712710,

Wanted, Nascom or Gemini Eprom

1 C/W software (o burn 2708

2716ctc. also require Nascom hardware.
add-ons, any type considered. Thanks,
contact Rob. Tel: (61-445 9385 even-

ings.
Sharp MZSOK 2/4Mhz system, dual disk
drives, O unit + interface for Epson
printer. 6 Basics, 300+ programs inc
Wordpro, Zen. Fully documented, tool
packs +25 disks, £850 ono. Tel: 01-690

6676,
D81 16K RAM Maplin keyboard in case
ZX printer software and books £95 ana,
will ums'ldﬂ separating. Pete. Tel:
01-804 404
Atari v.d’.-u Computer System  with

PCN Billboard

‘Ghost Hunt; machine code games £1
cachor£1.50for both. Tel: Rugby (0788)
72282 (evenings)
Commedore 61 CIN cassetic deck, §
games cassettes, 2 joysticks, bought for
aver £400, sell for £300, 4 months old.
Tel: Cornwall 0209 713788.

Dual Sin drive wanted, must be dual
density, double sided, any reasonable
price, supply of blank disks also re-
quired. Tel: Newcastle upon Tyne
ST2505 ae dgm.

SPECTRUM e, Meteor Storm,
Space Intmden Orbiter, Night

Combat, . joys-
ticks and paddies purchased Christmas
1982, hardly used. Sell for only £85. Tel:
Gowerton 874121.
‘Wanted BBC B software half list price
paid depending on condition, and BBC
books. Tel: Stalbridge 62785 evening.
Arfea expansion unit for Vic 20, seven
sdot extension for memory, program
aids, games cartridges, :n:kmd
modulator holder and power suppl
supports television, as new condition
Bargain, £55. Tel Hnmmm
For sale 1515 Comu
unwanted gift, boxed, £170. II:r\lurd
Tel: 0992 443627
Th ZX81 add-on book by Wren-Hilion

The personal computer book by
Blidbecr 2nd ed, £3.50, new unwanted
present, will post. Tel: 01-961 6658
evenings
‘Cheap printer, ITT Creed teleprinter can
be driven by any TTL output, includes
program for Acorn Atom and paper
Offers around £40. Tel: Basingstoke
(0256) 25625 aiter bpm
Acom Atom 12K RAM 16K ROM PP
toolbox FP ROM PSU, all leads,
manual, hardly used, guaranteed, boxed
as new, software, magazines, quick sale
£100. Tel: 01-730 3248,
D81 plus professional keyboard and
16K RAM with manual, leads and
software including 3D Defender, (.hcri
Backgammon, Adventure game,
4 Mayfield, Swlndﬂn
WIIIASN! INH. Tel: 27720,

joystick for Atari or Vic20,

never used, originally £25, sell for £16,
Specnrum games — QS Space Intruders,
Arcadia all half price. Tel:
ucsuwz.npm-7pmanyw=ekday.
In' BBC software: have over 30
excellent programs — games/business
ctc. Pleasc inquirics around West Lon-
don arca only. Tel: 01-402 6838, ask for
Bhavi
Pale 5%4in Shugart compatible disk drives
for sale suitable BBC cic, best offer
secures, delivery possible, write Peter,
402 Rochester Road, Burham, Roches-
ter ME1 3RH. All letters answered.
Commedore Pet 2001/8K for sale, offers,
or swop for Spectrum 48K — integral
cassette + manuals with Pet. J. Macdo-
nald, 3 Park Crescent, Br.ldlmd !

. Asteroids, £10.
Brain Games, Basketball, Dodgem,
Pinball, Outlaw, Lazer Blast, Checkers,
£8 each. Tel: Sunderland 211043,

unused, only £2 each or
n.miounﬁw Tel: Tim, Boscastle 136
after Spm.

Atard SO0/48K . Basic, joysticks £300, 410
cassetic £35. 810 disc £225, 850ini

Atan word processor (disk) £60. Offers
for lot. Tel: 01-958 5600 evenings.
Texas TI59 programmable cakculator
PLI0O printer, Aviation Module, Lib-

magnetic recording cards,
Is, can be

£1,100. Tel: Windsor S8472 evenings
Colowr Genie EG2000, 8 weeks old,
warranty. games. manuals, £185 ono
Tel: Rughy (0788) 78000,

MZBOA 5 months old. hardly used. still
like new, £450 omo. C. Taylor, 5
Attwood S1. Lye. West Mids. Tel: Lye

)5

Shugart SA400 3539 track
SVain, Perfect working order, includes,
ribbon, cable, suits BBC. Tandy etc,
own PSU, £160. Tel: 01-455 078
evenings.

Microtan 65 Tanex, 48K RAM, sound
and Eprom boards, full system rack,
K/B, PSU and motherboard. Ba
Toolkit, Assembler, Xbug ROMs.
ono. Tt\ Hastings ((424) 421942.

Swop ) tiful white flying V guitar
with lunl case for your Atari 400 16K
Tel: 0533 359488 after 6pm.

Wanted. |'ll swop \uolcxlr\cmth 10cars,
£200+)

inter on internal batieries, £100 ono.
1-958 5600 evenings.
2K, 3 weeks old. hardly used,

alsoincluded cassctte lead and 21 quality
games. unwanted gift. save £35 on shop
prices! Only £175 ono. Tel: 041.774 4490

pm.
Wanted Mk-14 from Scientific of Cam-
bridge. around £20 or less. Room 17
Floor 5. Lawrence Tower, Gosta Green,
University of Aston, Birmingham
add-on for Spectrum _in-
cludes sound board (which uses AY-
%910 sound chip) and joystick-
joystick and software, value £38, want
£35. Tel: 0924 374645 (Richard after

.
TIOW4A & Extended Basic T1 Invaders
Parsec, Mun:mmn assetic leads and
joysticks, as new, value £280+ sell for
300, Tol: 0527 “u‘:Mpm

Sharp MZ-®0K X Basic,
Forth, Fortran, Pascal, M/C. 150 progs
including: 6 adventures, disassembler,
Scramble, Cribbage, Chess etc. J. Chan
318 Great Western Street, Moss Side,
Manchester MI4 4LP, weekends. tel
061-226 4364, may separate
Pet 12K large keyboard, new RDM
dual disk drives and pri
Superchip manuals, feads i
.dm for small business or personal use.

i ) 4267,
Bargain! ZXS1 and 16K RAM, hardly
used, £60 worth of software, all boxed,
total value, £140, sell for £70. Tel: 0564
£26 781 after 6pm
Wanted for Vic 20. 3. % or 16K RAM
Expansion, also educational cassettes
and Vie Revealed or Learning (0 use
your Vie 20 type books. Tel: 01-866 1527
(Pinner)
Wie 20 C2N cassette deck, good condi-
tion, boxed, sell for £45 plus free Mole
Attack cartridge. Tel: 05192044 14 after
Spm. After 7pm at weekends and ask for
ason
81 16K: Filesixty keyboard plus maga-
zines, software, leads, manual, power
pack, in original packing, beginner's
maonths old, worth £90, asking
Dobson 883922 Crawley,

Sharp MZ-50K 45K RAM. upgraded 10
320 x 200 high resolution, cost £520+,
lots of software. super offer, £270 ono!!!
Reason, quick cash. Mr MZ-80K 116
Calabria Road, London NS 1HT.

BBC model B, unwanted gift, any offers?
Tel: Angeline on 01-703 4621 eves and
weekends.

1BBC model B with software and cassetic
cable, hardly used, unwanted present
Tel: Angeline on (01-703 4621 eves and
‘weekends.

ridges, 18 in all al £10
cach, voice unit, two games, £40.
Dragonfire,  Microsurgeon,
Attack, £13 cach. Tel: 0702 528751
(evenings)
88C, Atom RML380Z cducational soft-
ware listings. Tel: Harlow (0279) 415409
after bpm, ask for Michacl.
Sharp PCIS00 with CE150 printer and
cassette interface and CE155, 8
ory module, less than one year old.
condition, £300. Tel: West Drayton
40241 after Tpm.
Commedore Vic20) software, half price.
mint condition on cassette and cartridge.
Amok, Jelly Monsters etc. SAE for list:
K. Hulston, 14 Bispham Avenue, North
Redditch, Stockport, Cheshire SKS
ANT.
WVic20, cassctte deck, Super Expander,
joystick, Road Race cartridge, plus £30
‘worth of softw good condition, £150,
Tel: ((47) 602017 after 6pm.

software for sale, cxhange
Penctrator, Galavians, Timegate, T-
Twoer, Chess etc ete. Phone for details
Wi 7352, ask for Phil. after Spm.
Sharp MZSOK. 48K, little used. in
excellent condition. screen, keyboard.
£3001.

Wamted: pc»iumu
trum user wants penfriend to swop n;n
and programs with
Egerton Road i hl]rllnn{um

Hardy, Manchester M21 1YH
T8, 12K RAM. bosed. five months
old, manual, as new, £60 ono. Tel: M D
Conroy, 01-863 8694
Wanted: Apple 11, Sicolumn card,
maonitor, or anything else interesting
(speech_input/output?), exchange for
Casio 403 (£250) 4-0ctave preset syn-
thesiscr, rhythms, accompaniment. Tel:
01-841 2788 evenings/weekends.

VCS, as new, with Invaders,
Pinball, Asteroids, Missile Command,

‘em. Adventure, Night Driver,
Spaccwar, Streei Racer and more. £345
new, giveaway at £160 ono. Mr M
Waoadlcy, S7 Northway. London NW11
Tel: 01-455 5478 evenings.
16K IX81 with Quicksilva High Resolu-
tion Graphics Board, giving 255x191
pixels and draw, plot ete. Mother board
connectors and leads; also books. Bar-
gain at £80, Tel: Newark (Notts) 77074
Spectrum software, do you want toswop?
I'do — send your lisi of wanis (and
programs you have) to Steve Gold, 9
‘Watt Lane, Shefficld 10.
TOOMA wanted memory expansion,
Extended Basic, voice synthesiser and
ulhrr software or hardware. Tel: 0934

" READERS’BUY & SELLFORM '

B:Ilhu.ml is PCN's micro marketplac
I goods. just fillinthe form upto amaximumof 24 words

nclu

Whether you are buying, selling.
2 your name, addressor full telephone |

Or swopping &emndhar\d

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 WI1A 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 specificissues — it’s first come, first served. No reprints either unless you send in another form. |
| Please write clearly putting only one word in each box, and remember to include your full address
I-nd telephone number, even if you don’t want them in the ad.

£95 or swop for an Oric 1. Tel: 01-599
7768,

WVic 20 + 16K, Programmers Aid, Super
Expander, Avenger. Four slot mother-
board, cassette, £100+ software, many
manuals and books, Complete Vic
Computing. Value £5000, accept £300,
Tel: Gray 0283-812969 evenings, 0283-
66301 ext 529 daytime.

Super offer of £20 in very good
condition. Tel: Histon 4004.
Spectrum software 16K, Frogger and

For sale Sinclair ZX81 and two games

[
[
I
|
I
I
|
I
—
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Lssoe 1. March 11-15.
Pro-Tests

TXMED,
esiser, Apple printer. Commodore
network. 1D b0 Spectru .
pockage o Abyic snd 1B ABE
raphics

ches. Occam

ForSien fam
Ca: Towersof Bramah
Byt 1 ApPe. 11
(Appl ). Shape

basics: micros and periphetals

fssue 2, March 18.25,

Toshiba TI00. Caseo

Colecovision,  micro

e 3, March 25 Apel 1
Pro-Tests: T
peech symhe

Fm. Si s

programm

Gamey Vi
Mutant Herd (Vie 20). €
dium_(Dragon). Patic
trum). Nowg!

(Spec

w4 Aprt 1

Dark Crystal (Apple
rge (Dragon). Wizard
War (Dragon)
Program( ards: Maching
e Tumesemith (Oric) Ariny

Lssue 5, April 5.

¢ T, Tkor
(IBM).  ZX8|

BACK ISSUES SERVICE

(ZX81)
Programtards

CBM
¥

bome, \.mw May 6.

-pudu Grupiies. pant 4

Da &
(M. Formala (BC B)
Dutabasics: periph
Micropacd

Hp.

:h‘;!.‘...m..

(Atari)

Micropacdia: |

Maze (Jupiter

@
Alen (Dragon 32) Time B

Databasics: peripherals
sk Drive

Ace

Cugid  (Oric)

| i T My g o e T T T e e N |

75p, additi Overseas
mmmm per copy airmail postage. Please allow up to 21 dayil

| Visa/Access//

PO
lmmhmmmwmm"wmnm
‘Amex/Diners

I
Name T fd |
| Street I
B 2
F ; !

I

:clﬂlno

Signature

L e e - ———— — — —

|
|
1
e

HOW T0 GETTHEM

ilable back copies of PCN can be ordered
from our new Back Issues Service, using the

All

coupon printed here.

Foraguide to the subjects covered bmepnedu
licropaedia list

every week, see our Mi

Send your orders to: Personal Com ter News
Back Issues Service, 53-55 Frith Sueel. London

WIA 2HG.

To make sure of getting all your copies in future,
the tear-out subscription card in this

why not fill
issue
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MICROSHOP

Rates: £10 per single column cm. Minimunm size 3 discount avail

57mm. 2 columns 118mm. 3 col mun\\ "9mm Cnpgl)a!es
Contact: lan Whorley on 01

Mechanical Data: Column width, 1 column
10 days prior to publication

SERIOUS 64 PROGRAMS
m. 'nll "Iss ml‘- nl We don't believe that the 64 is jus! 4 Games machine, and here s the software to prove it!
A GOOD GAME? — Alast her 5 50 3imple. you won't need  dgres i Computing fo
understand it. BUSICALC wil aliow you 10 uggle fgures io your heari's conieni — and won | confuse with Giever funchions tal you d0n't
We couldn't which is how we can offer you need. BUSICALE costs £39 on tape, £41 on disk, and i also avaiable for PET and VIC (with 16k expansion)
BUSIWRITER ondy).
more quality programs. 2t BUSIWRITER It allows you 10 wrie. edil, format and prnt your lext — and will even perdorm simpie calculations! You can buy
For the Dragon 32 BUSIWAITERon i for st £30. o i 3 carivdgeor 4 Boh arsions wi s e o gk gt
ICTREE — 40 COMMANAS 10 BasiC INCiudse '\q acvanced Lot functons and Bas.c 4 style disk commands.
P ey parta | ahl E T The RE!mwul!cos\!.EE:m:c 70 2 comprehensive 100 gage manual i
MIKRO — 6S07 assembier U manitor? write periect machine
Ayatary Kanniar EE.80. Master cocle £2.00. codeprograms. Wilh MIKROyoucan make correctons o our e 12t 2
For catalogue and full details to order any of the of machine code!) The MIKAQ cartridge casts £50
above, please write lo P.5. WE ALSOSELL GAMES. We pul ¢ colour ourgames. not our adverts machine code
with ullcolpurand sound.aiready avalable are TANKATAK  MANGRO

andKAKTUS, 20 by the e you read s we shouidhave STIX
I

wlar 10 1) 3nd CAAZY KONG resc)

B ambe Sty ; o et A8 cost s 8 each on casste. W soecaise I acvere and fanasygames: COSMIC
amby Software 5. GOBLIN TOWERS.am T e tizaen
e phone for a free list
Winchete House, Canaing Hoed. W Weaidstone, Harrow.
sl SUPERSOFT faser 5578, 2raan Teepnone. 07561 168
3 3TX.
or phone 085 982 313 or 239, A
Please phone between 9am and 9pm. DRAGON 32 Software for
PET SHARP
EDITOR L
Asprogams e cante we
Professor Frank George's H5 HORSE The most powerful text and program edtor — G o D o e
RACE FORECAST program is a available. Handles up to 6 A4 pages (22K) b PETIHARE
serious punter’s aid 10 sensible betting Program inciudes Merge capabilty for basic pro- It
Data is entered from a sporting news- e DL D Pus Pt
papet 1 adds the following functions oo
80 the progear produose T i O, R Shringcommands. Compoanon Weorse Coce Tomt |
betting recommendations. L e [l o T g S
Versions available for 3 insan, Delate, Move B0 of et ey
Apple 11, Pet, Video Genie, TRS-80, 4 Add (join), Hack (lef), Kill Lines of text cw:uw.‘-mw--umwn.. Tast, Typing Test
Spectrum, ZX81,BBC ‘B, NewBrain, right) e Snar Josm Puzze
Sharp MZBOA, Sharp MZBOK. 5. Tab (phus or minus 8), Centro—  TextHeaging, Page - e
From: Bursauof nformation Sciance, | | & 1 v o st ok e
e s, M Syt 7 Spetha ordoapt acanane s R .
Chalfont St. Giles, Buckinghamshire, 8. Aulo-ine rimbei, Girs0r pos.. cord Iengmn, ol SN Asiiatter Bt Dl assaler & Steinel P
\ Football Paols Forecast available. dopln We are on Prostel Mailbox (Enterprise 268559565)
9. Cursar insert and delete characters e animing e i o
INBO 10 Smurlrﬂen sl e e ——
SOFTWARE MICROPI.UT e s
EARLS CROFT, CMEVLE!IQGIE, rummlmm hours)
G 28 R ENTRY CVA SES.Tel 0265 205038 mailbos. 0268558585
UILDHALL
ARCADE
PRESTON, LANCASHIRE

Rainbow are looking
imaginative pro
[f you have a program which you believe to
have commercial potential, please s

cassette and details of your name

address to Rainbow Software and you BBC CHARACTER GENERATOR

could find your pot of gold Menu driven facilities include reflect, invert and 3

ASTROTUTOR

A new series of programs from

ASTROCALC
for your 48K Spectrum and Commodora PET

computers.
A unique new sell-teaching system using
computars

rotates. Display is on grid for multi-character For w:gﬁ%gm*ﬁ::;ﬂr:;m““
pictures. Full load and save etc. Leam the astrological interpretations at your own
£9.95 5-; FREE pacuMS\m le-to-operate programs show mean-
ings of signs, aspects, eic., and then fest the user
VISCOUNT SERVICES LTD :r?mskngun Use as many timas as you wish
24 Boulton Road, Southsea, Hants. Each program a choice of two difficulty levels.
3 NOFUSS GUARANTEE 0705633633 ) You can practise daily of whenever convenient il
Arcadia (SK) e . you have 100% knowledge. All standard meanings
ol covereg
Five separate gmgrams as follows:-
EANIoER) Planets T4, Zo0ac £3. Sans £4. Houses £3,
Special price for all 5: £20
pectru T e SR o e
ume €15, 5 ace 35135, o has gy o Genie/Tandy TRSB0 versions available July.
Y ) Brmauls 5 o AP s
el 5

ing Jack
i atates i only £5.60 sach inciuding post 4nd packing Please send cash with order, or a large sa for

further details to:-
Send chequesPOsto
RULE COMPUTERS,
30 Tyters e Road, Corsiarphine. Eflnburgh EN1Z THE
TEL: 031334 7261
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MICROSHOP

Maintenance

NATIONAL
ON-SITE

24 bhr
CONTRACTS

COMMERCIAL DATA SYSTEMS LTD.
Telephone: 0268-710292 (ask for sales)

COMMODORE 64
UP TO 40% OFF

CRESTMATT
£245 New Brosa 5t
Londar

o van oaar

L Croydon, CR2 90Q.

OSBORNE 1

Purthase! HOUBLE DENSITY —£810

project. ~SINGLE DENSITY — £660

* Original packaging with manual
* 3 month warranty
* Free software (worth £700) CP/M, C Basic, M Basic, Super Calc +
Wordstar with mailmerge.

NEW PRINTERS to go with your Osborne 1:
DAISY WHEEL : Praxis 35 Bytewriter, with internal interface

(offlineit' s anelectronic typewriter)
EPSONFX 80: 160C.P.S. Tractorandfrictionfeed
EPSONRX 80: 100C P.S Tractorfeedonly
For any other printers: Please phone for quotation.
Prices exclusive of V.A.T. And delivery.

CONTACT: TRICIA CARROLL 0252 516766

DLA COMPUTER SERVICES LTD DLA are
105 Mytchett Road, Mytchett, auth
Camberley, Surrey. Osbe
Tel: (Farnborough) 0252 516766.

trom £395
from£395
from £265

dealers and

SPECIAL INTRODUCTORY
‘ff ‘;i’;;gg;gf# l’,‘s-’f,{ B L
& B ol e RS
* guuhle Igens;:y vt 08692 2831 ATES
* Green phosphor screen s ke s
SPECIALIPRICE £1,195 AT B, LT CLOM G000,
adlisen) HOBBYIST LIMITED

CONTACT TRICIA CARROLL

0252 516766

DLA COMPUTER SERVICES LTD
105 Mﬂcllett Huau Mvtchetl
Camberley,
Tel. (Farnblmuuh} 0252 51 6766.

OUA ae ot dvlers g searind seics oot o
rie Computer Caep (UC) L

Open § days 10am-7pm, Wednesday and Saturdays
pr

Authorised Apple Service Centre.
s0n HX20 Portable Computer and Epson
e range of

3 The Broadway, Manor Hall Ruﬂ
Southwick, Brighton BN4 4ND

Tel: 0273 593345

LYNX OWNERS
NILUG, The NationalIndependent Lyn User
Group has now been form

Subscriptions £9 per Raar Send cﬂmus payable
Hlug, 10

NILUG
3, Kingswood Avsnus, Sanderstead,

The frsr newsletter is now available.

HI-FI ZX81 16K

You have £100.000 to invest on the stockmarketin
five metal commodities.

Can you invest at the right price and beal the
computer a the investment game (o reach £4m

£4 on cassette, £3 listing
eter Christopher

48 Herbert Road, Chatham, Kent
Tel: 0634 826855

UK 101

SOFTWARE
FOR STANDARD MODEL
ANDY ANGLER
BANK JOB

(8K)
£4.50inc p&p
£4.50 inc p&p
DEEWOOD

Horest Cottage, Horest Lane
Denshaw, Oldham, Lancs OL3 55U,

s from our lists.

Dorset,
(0202) 486 207

ORIC GAMES ARE HERE! (48K)

. THE PITS — The deepest lantasy game you have
many, many hazards!

iy

e
2
B
3
2
8
@

Im: Azs the most flexible character
generator on the m

¢ CONTRALT BoGE.

£5 each from

Touchstone

§1 Highfield Rosd,

Saxilby, Lincoln LN1 2Q4.

MENTOR COMPUTING
BBC Basic 1 day tutorials in East Anglia

S
Memo"' Computing

121 Newland Street Witham, Essex.

PCN
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MICROSHOP

Accessories

MD525-01SSSD-SSDD TWIN PACK

MD550-01 DSDDTWIN FA\"K
10PACK
PAPER-PACK (250sheels9 5x11)

MX80RIBBON
VERBATIM5.25 Cleaning kit

N

NO HIDDEN EXTRAS — YOU PAY THE PRICE YOU SEE
VERBATIM DATALIFE FLOPPIES

10PACK
MD577-01SSDD77/80 TRACKTWIN PACK

LABELPACK (250 labelsfits 9. S|rartnr1t5 32DISC- BOX:%TUreﬁSOHﬁDDF%]EZI 21

REMEMBER VAT AND CARRIAGE ARE INCLUDED
YOU PAY THE PRICE YOU SEE!

COMMERCE HOUSE. STUART STREET
LUTON, BEDFORDSHIRE LUY SAU
Tel. 0582 452580

£5.36

EB 23

ALPHA DISC FILE STORE

A RIGID plastic binder with 10 double dust free
leaves, each will hold 2 standard disc's (10 leaves
20 pockets) each disc has its own file card, available
for both 5'/4" and 8" disc's.
Binder Colours: Red and Blue for 54
Rel 520R Ref. 520R or 5208

895  Gresn for 8 Ref 820
RelB20810.75  pgp g1 25 per binder

Nipha, PO Boz 125, CheMtenkam, Gos GL51 6TP

TO LET
ANGEL ISLINGTON
N.1
IDEAL FOR STUDIO, COMPUTER/SOFTWARE 0R
OFFICES ATTRACTIVE RENTI FASE

01-359 2465

 NEW FLOPPY DISC .
STORAGE SYSTEM.

ORIC-1 OWNEHS.

Tangerine created Oric-1 now TUG creates
the rest. An independent users group with a
solid reputation for progressive system
support. Monthly newsletters, meetings.
software, hardware, reviews, advice and
lots more. We have a proven record of
erformance on our system Join TUG
‘ou'll like us, we do! Send £100 + SAE
(A4) for sample newsletter and details
Tangerine Users Group, 1 Marlborough
Drive, Worle, Avon BS22 0DQ

oot
o
B0
Trse
1)
000
ERIMS|

PCN  TUNE MJULY 6, 1983
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F for details: Daia Rescarch [ smited o
Bow 13, Birkenhez

@ TRS-80 model Il with cxp: n drive and softwar
wnts. word processing. CPM and TRS-DOS
ng svsiems —— plus manuals  Hardly used
£2 000 plus carriage Ring: Colin Gould

01903 4372

m/ZX81
of prog

s Printing service
ted for £1.25 Send
Loophale. S
ra Road. 1 land

Any length
cheques/P O
Arkwright House  Ale
Wells, Powys I D1 SNS

® Manutacture Capacty. Ouality low cost compr
hensive service for assembling computor and like
products. especially PCB's, cables coils ete Let us
ms. For enthusiastic confidential
esterfield 209009

solve your pr
help Ring: Ch

© Ly 48K Softmars. [ ABYRINTH
CHANCFI 1 OR Feonomy
OTHFLLO Trad
TREK Zap the Klingons
OUAZAR COMPUTING
SLADE Sussex

D Maze
simulator
e game _ SPACE
4 75 cach includs

17 Teg Close

I’:WI

ur cities from the deadly
m

@ T199/4A Programs for sale P
Spacc games and many more

oon Airport Golf
SAE envelope. For

[

Fully descriptive price list @
CORNIX-MICRO, 16 Kneesworth NI eet Royston
Herts

trnom SEIWI(:ES

SHORT-LENGTH
COMPUTER/AUDIO TAPES

u have searched without success for
high quality low cost short-length tapes
then sit back and relax
Premium Grade Agfa R.F.W. Cassettes
Manufacturers of high quality blank casset-
tes suitable for prngrammm? For axampla
with a minimum order 25, can
purchase 25 cassettes of 24 mmulss each
side fumnlp 10 00 plus postage & packin
of £1.95p. Fill in the coupan and post wil

our remittance to- R.F.W. Recording

upplies, Green Acres, Northlands, Sib-
sey Nr. Boston, Lincolnshire PE22 OUA.
Tel: 0205 750 585

All prices are Inciusive of VAT at 15%
Please send me high-quality audio tapes in
the quantity indicated (tick where appiic-
able) 25 cassettes

(including £1.95 p&p)

1 2%4mins & £1195
15mins .. £1220
Bmins i £1245
7Vemins £1260
) 10mins £13.20
1 12Vemins R £1395
50 cassettes

(including £2.49 p&p)
2%mins £22.75
5mins £2295
Emins £2349
TVemins £2399
10mins . £24 99
112Vemins S—— Y )

100 cassettes

(including £3.50 p&p)
2V mins £43 50
Smins £44 50
6mins £45 50
7¥amins £46 50
10mins £48 50
112V mins £53 50

n:
Including inlay card & side-labels.
Total Remittance £ _
NAME —_—
ADDRESS .

Ianchose mychaque PO
Please make choqumPO plywlo R.F.! w

ZX Hardware Spmiaﬂm

zx81

8K Eprom BoardincEprom 1 or 11 £19.95
Eprom 140 routine tool kit £9.95
Eprom 1l Rapid Save'Load £9.95
Eprom ZX Monitor £9.95
Eprom K advance & too! kit £9.95
Romulus 780 Nisassembler 19.95
Graphics Board inc 4K of Eprom £24.50
Matherboard — 3siot £15.95
IX SPECTRUM

Rampack Adaptor £6.95
Eprom Board £19.00
230r 28 wayEdge Cards 0.75
230¢ 28way Edge Connectors £2.50

1Oports rom£14.50. ADcardsom£22 95.
D/A converter £27.00

All prices incusive of pAp. Please send sae tor details

PROM SEHVIOES

3 Wedgewood
Leeds LS8 |Er(u5:2|ss'r1u
Apology for incorrect adaress in ad

Morgan Camers Company
180 Tottenham Court Road.
__ Lonaon Tailioe0nser __



MICROSHOP

Accessories

siavaiable JOYSTICKS from £4.50 each
DIRECT FROM OUR FACTORY

IN KIT FORM: &

alves, e bufian, 1

READY BUILT with § way
FEW ONLY wif

sutlDragon £5.00 sach

CONNECTORS
THE NEW DELYA 14 HANDSET FOR THE BBC 1 connector 9wy femaie pugor 5 way mai plugcomplee with hoods

n handse

etre ol Score ead 25

AERIAL SPLITTER SWITCHES £2.50
(Saves unplugging T V. A )

"be plugoed Cheque or PO with order

box
T FOR VOLTMAGE LTD. PAHK DRIVE,
DELTA 14873 ADAPTOR DOX AND GABLE £13.98° Callers welcome Monday to Friday. ‘elephone: {0462) 894410

Appointments

WHY DO YOU USE YOUR
COMPUTER, TO PLAY GAMES OR
WRITE YOUR OWN SOFTWARE?

Would you like a c_hnnca to make a |
et et it i - MICROCOMPUTER
knowledge?

SOFT is new! Launched in June '83. Itis 1 PROG R.AMMI NG
the only magazine for the microcomputer | o P Po RTU N ITY

user, who wants to know more about the
software available throughout the UK
Published by Sportscene Specialist Press. wANTE D
Due to expansion we are now looking for
ancther young Sales Person or Trainee to Experienced freelance assembler program-
sell advertising space to Software Houses mers/organisation to convert best selling
and Computer Companies. We are looking f f h

r a variety of home compu-
for someone bright, intelligent and with a arcade games jorga ty A
certain amount of computer experience,

ters.
preferably with “A" Levels. I N T E R E ST E D ?
The successful applicant will receive an L]

excellent salary plus commission and a Send samples of your work and details of your
chance for advancement in this rapidly developmeni equipmem

expanding publishing company
To: Mrs Karen Tarrin

For further details contact the .. (Dept FCNH
Advertising Manager Jeff Raggett Aderl inemetional (LI} bnc.
on 01-631 1433 or 01-580 0504 Rai T.mu.
between 9.30 and 5.30. n..m...gu 5BZ

TO ADVERTISE MICROCOMPUTERS
IN THE APPOINTMENTS £250 COMMISSION
SECTION OF éfpsh ‘L:p‘"e”s%”: ?nv”‘h;é’aiéﬁg?:@’ti“:s” Airiteey ik

For details:
Computer Incentives,
500 Chesham House,

CALL IAN WHORLEY 160 Peen ned

ON London WIR 5FA

01-323 3211 Tel: 01-439 6288

g PCN  JUNE 23-JUNE 29, 1983




NOTE TO EXHIBITORS

1982: 47,543 reasons to be at
the 5th PCW Show

1983: 20 chances to be at the 6th

Six months before the doors open on the 6th PCW Show, Britain’s number
one micro event, only 20 stands* are available for allocation. Need we say
more. . .7
To discuss stand availability today, phone Timothy Collins on 01-486 1951.
For exhibitor list and further information write to Montbuild Ltd, 11
Manchester Square, W1M 5 Ab, Telex 24591.

* correct at 20.4.83

BARBICAN CENTRE, CITY OF LONDON
28 September — 2 October 1983




NEXT WEEK

Look out for:
‘Sound Systems — Part 1 of a
five-part Micropaedia ex-

at a front-end package that
‘makes CP/M easier to use.

Duet for One — Fujitsu's new
Duubnupmlwrmwbm-

lll—APm-T:n of the
economical Juki daisywheel
printer.
64 Graphics p on
the graphics ﬂpabtlmel of
the Commodore 64.
Plus all the regular news and

features

Virgin at play

Wine flowed at the Roof Gar-
den in Kensington High Street
last week for the launch of the
long-awaited Virgin Games,
But that was about all that was
normal at this press launch
Virgin did it in style — well,
its own style at least. The lights
flashed disco-fashion, the 45s
pounded not quite in the back-
ground and the waitresses were
designed to appeal to someone
as they tottered about wearing
schoolgirls’ garb, space outf
and some dressed in very little
at all. Indoor fireworks and a
Margaret Thatcher imitator
kept the atmosphere crackling.
But why all thistosell
It leaves the most sceptical

nes?

among us listening with more
than half an ear to the rumours
that despite the hullaballoo,
games are a letdown. W
looking at some and will let you
know what we think. But isn't
there some saying about he who
makes most noise .

Why the L?

Japanese firm Taxan's owner’s
guide forits RGB monitor came
our way this week. Seems the
company uses voice-input type-
setting — or at least that’s what
we assume from the reference
on page two to that well-known
machine the Flanklin Ace. Ah
50, technology moves on .

Hopped off

In Playing the Ace, Gameplay issue

15, details of Hopper slipped from
the page. So, for all potential
enthusiasts, the program is avail-

able from Discount Software
Plymouth  Road,  Springfield,
Chelmsford, Essex CM15JG, andit
costs £5. Alas, in the same issue Ted
Ball's software Pro-Test of the
Address Manager for the Spectrum
lost its rating, which should have
shown: Features 4; Documentation
3; Performance 4; Usability 3;
Reliability 5; Overall value 4.

Wrong Tally

In PCN Monitor, Issuc 14,
materialised in the middle of \1:1
nesmann Tally's telephone num-
ber. MT’s real number is (0734)
788711

Chess cheq

ue

There's more than meets the eye to
the chess challenge we reported in
Issue 10. The £5,000 mentioned was
notsomuchof a prize asast; nd
if you want 1o take on Intelligent
Software's chess program with your
own you'll have to put up £5.000 of
your own, which may bésport butit
isn't exactly cricket.

PCN Datelines keeps you in touch with up-coming events. Make
sure you enter them in your diary.
Organisers who would like details of coming events included in

( ompec North- a.
ceds §
BBC Micro User Show

Music Mi Show

Dexpo Europe '83
n Microcomputer Fair

Micro Trade ‘83
IHM Users Conference &

Acorn User Exhibition

Computer Open Day

smputer Show for Office
Home, Hobby

Interna Micro Computer
Exhibit

National Computer Business
& Office Systems

Australian Computer Exhibition

International Peripheral Equip
& Software Exposition

Dates Venue
June 21-23
June 21 John

June 24-26

Man

¢ 20-July |

July 6-8 Barbi
July 12-14

August 20

August 25-18
London

September 1

June 23-26

Aug 2-5

Aug 1619

Sep 13-16 Melba

Sep 13-15

Belle Vue, Manchester

lor Teacher's Centre,
Renold Hmklnn. UMIST

c 28 Holiday Mm Hotel, Liverpool Pe
West Centre Hotel, London
Winter Gardens, Malvern
Worcestershire
Centre,

Wembley Conference Centre

Alexandra Palace, 1
Cunard International Hotel,

Draganora Hotel, Leeds

enue
Exhibition Hall, Cologne

Kuala Lumpur, Malaysia

Auckland, New Zealand
<, Australia

Moscone Centre, Anaheim, USA

PCN Dal

Grab

1418

London

ondon

‘ony Kam

C
01-930 7251
Confy

nee

SDN BHD, 9-/
Petaling Jaya, Selangor

lines should send the information at least one month
before the event. Write to PCN Datelines, Personal Computer
News, 62 Oxford Street, London W1A 2HG

U K EVENTS

Organisers

Roy Bratt, Reed Exhibitions, 01-643 8040
m Creighton 0532 782181

Database Publications, 061-456 8500

r Hepworth, Hessy's Music Cent

Expo Consul Inc, 01-948 3111

Personal Computer Fairs,

Worcester 22659

Timothy Collins. Montbuild Lid, 01-486 1951
ne Conferences Lid,

428211

Mike Johnstone, 01-801 9172

Computer Marketplace Lid,

01-930 1612

ski, Couchmead Communications
Lid, 01-778 1102

an Chamber of Industry and Com

Riddell Exhibition Promotions PTY L
Albert Road, South Melbourne, Vi
Cahners Exposition

151-236

erce,

xhibition Management Services
Jalan $824/8 Taman Megah,

| Exhibitions, 12 Heather
PO Box 9682, Auckland

05
roup SA, (483 38085
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FACT With internal microprocessor, 8K buffer storeand total = Built-in proportional spacing tables
compatibility, the Ricoh Flowriter range has proveditself the = Automatic margin |ustﬂoabm even on proportional

mostintelligent and reliable range of printers on the world spacing

market. ®128-character printwheels, wide choice of fonts
FACT Ricoh Flowriters can assume the characteristics of any L] WIdE raree of accessories —sheetfeeds, tractor feeds,
popular ‘intelligent’ printer and plug into any hardware intwheels

configuration. 'Detach e keyboard option for using Flowriter asan
FACT Ricoh Flowriters perform all your processing and intelligent typewriter or KSR terminal

pnntlng needs while leaving the host computer free for other

For intelligent printing that frees the host computer and gives
you tional print quality and speed, find out more about
FACI’ Ricoh Flowriters do all this, give you exceptional print s 1 . »

quality,yet cost the same as ordinary daisy wheel printers! the Ricoh Flowriter —the printer that knows it's a computer,

yet costs the same as those that aren't!

FEATURES = Internal microprocessor

= 8K buffer under full program control

® Includes RS232, Centronics and IEEE 488 interfaces

= 60cps print on the RP1600, 37 cps on the RP1300

# Qume, Diablo and NEC Spinwriter wp commands-
compatible

= Auto-bidirectional and logic seeking high-speed printing

= Graphics capability down to /120"

APPROPRIATE
TECHNOLOGY LTD.
2-4 Canfield Place
R Bousi London NW6 38T

e Tel: 01-328 7272
——1 Telex 264538 SSEG

The Ricoh : .



An amazing
collection of
exciting
games for
VIC 20 and .
ZX Spectrum

Featuring—
B Hi-Resolution = r*
Graphics =
® Solid Machine[&-
Code Thrills 7/

B Authentic *K
de Actiflt -






