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VIC20 GAMES ,, = S
FROM |

QUICKSILVA =

: \ [\ QUICKSILVA are proud to introduce
TO )
mﬁﬂé&a‘m Skyhawk written by Chartec
QUICKSILVA for the VIC20 personal computer,
many more amazing games to comel!

SKYHAWK: Features Multi-colour Hi-res 3-D
Effect Graphics, Realistic Scrolling Landscape,
Aircraft Landing and Refueling, Radar and Aircraft
Status Displays, High Score Sawve, Full Sound
Effects, \Varying Formations of Attacking Aircraft,
Extra Life at 3000 pts. Fuel Low Wvarning,
Flealne.l:u:: Explosions. For the VIC20+3K or BK
expansion + Joystick.

=,

VIC20 16K GAME
A voyage al Agdventure &0
Fius ENCOUMNTER-

vic20
+.‘Jmﬁ"‘l'll=|{

TORNADD: In the
midst of the Colony
Wars ships are
attacking you from the
air 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

VIC208 OR 16K
To create user-definable charactens
i YOUF OWN programs.

VIC20 UNEXPANDED

.&Cu:—Throar of Strategy & Fun % e 3 . J
s — BRANMSTORM % - i 5 -

PIXEL PIXEL

VICZ20 + Joystick. PIXEL POWER TRADER
: A graphics workshop A trilogy of 16K
packed with useful programs that combine
¥ features such as Create.,  to give an epic 48K
; Amend, Save and View graphic adventure. As a For the VIC20 + 168K
HARVESTER & Set. . galactic trader, youdeal RAM. "
BRAINSTORM For the VIC20 with 8K with some very bizarre

A cut-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
VvIC20.

STARQUEST/
ENCOUNTER

A voyage of discovekv
and adventure in th&

cosmos. With the help; df R
T RAM. &

your onboard computer
you seek a habitable.:
planet amidst the | psl"l--a
of deep space.
For the VIC20
+ 16K BAM.

Please send your order to:
KSII_VA LIMITED.,
PALMERSTOMN PARK HOGUSE,
13 PALMERSTON ROAD,
SOUTHAMPTOM.

TEL: (07031 20169. | W

Qul

Er | o

or more added RAM.

SUBSPALCE
STRIKER & ZOR
It comes from out of
nowhere and then
vanishes back into the
ether With your deadly

-~aptimat torpedoes, you

unigash havoc in the

Fed tion's

customers indeed. Will
yvou live to tell the tale?
Supplied in a box with

extensive instruction
booklet.

Tornado £5.95 [
Skyhawk £7.95 [
£14.95 [

s -\iv

Trader

l-l-
5 \ — - - g.lbspace Striker + Zor £7.95 [

ADDRESS ...

£795 0
£7.95
£7.95 0

Starquest + Encounter
Pixel Power g
e Harvester + Brainstorm

PLEASE SEND ME THE GAMES
AS TICKED

Total cheque/P0O. enclosed
Cheque payable to Quicksilva Limited.

LIED OMN CASSETTE

available an requesl.

condilions ol sale. Copies of which are
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Torch flares

By Geof Wheelwright

Torch Computers is about to take

the wraps off major additions 1o its

range of software and computers,
The long-awaited 68000-based

F'orch 700 Series (or Super Torch),

the hard-disk version of the existing

Torch. the Torchnet local area
network and the new version of its
Torchmail service should see the
light of day on July 4.

The Torch 700 has three proces-
sors — a 68000, Z80 and 6502 —
enabling it to run both the Unix and
CP/M operating systems. [t comes
with dual drives as standard and a
20Mb hard disk is optional.

PCN  sneak-previewed  the
Torchmail Plus. Torch hard disk
and Torchnet systems in Cam-
bridge last week.,

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

Tobey is used to set up an Obey
file which contains all the informa-
tion necessary to get the computer
1o execute various timed events. A
Torch spokesman suggested, for
example, that you could use Mail
Plus to tell a Torch in Boston toring
a Torch in Ontaro, or tell one in
Australia to run WordStar. There
are also conditional clauses so that
you can ask the Torch originally
giving the Obey command to send

back a message IF its command has
been executed or ELSE try again
later. §

The Torch hard-disk system is
configured with a standard Mitsu-
bishi 80-track drive in the top and a
20 or 10Mb hard disk where ihe
bottom drive normally sits.

The Torchnet local area network
is an advanced version of Acorn's
Econet 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
toyour machine along the network ;
the third forbids access; and the
fourthdetaches youafter logging on
to someone else’s drives.

Acorn’s Electron, on course for an
August launch, will be able 1o
accept the ‘sideways ROM' de-
veloped for the BBC Micro.

The sub-£200 Electron will take
up to six sideways ROM soliware
chips using an expansion interface
called the Elk—which will also give
the machine a printer interface.
games paddles and an RS232
socket.

Ifitsoundsasifthe Eleciron hasa

Acorn Electron to be BBC compatible

lot in common with the BBC Model
A, reflect for a moment on the fact
that Acorn plans to discontinue the
Model A when the Electron is
launched. The Electron will come
standard with 32K. composite,
RGB and UHF video sockets, the
same DN cassette 'O as the BBC,
ten programmable function keys
{accessed through a combined Caps
Lock/Function key). and an expan-
sion port underncath the machine

| alike are being ripped-off by com-

Kitemark for ‘
exhibitions

A shakeout could be on the way for
the burgeoning exhibition and show
industry. The Computer Trade
Association  has taken up the
cudgels on behalf of its members,
who say the public and industry

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.

The CTA urges you to look out
for the CTA logo.

for the Elk and cartridge software.

Another possible casualty in the
Electron launch is Acorn's ageing
Atom computer. At the very least,
it will probably drop in price.

Like the Atom. the Electron will
support the Econet local area
network — but it is also likely to use
standard BBC disk drives.

Acorn says production models of
the machine have already started
arriving from Singapore.

Micro Marketing

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 Hacking & Sons
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 portable to
do the more tedious tasks can add
the Telcon Zorba to their list of
possibles.

At£1.834 the Zorba comeswitha
Tin green screen giving 80 columns
by 25 lines, two 5%in floppy disk
drives holding 400K each, full
gwerty keyboard and a Z80.

In addition, the machine offers

By lan Scales
The chances of getting vour hands
on fast, reliable and above all

removable hard disks took a nose-
dive last week.

Seagate’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
PCN the company was doubtful
that enough reliable mediacould be
produced to ensure adequate supp-
ly foritscustomers. Seagate expects
an average of ten removable disks
to be taken up for every unit sold,

ra

parallel, serial. IE 488 and
modem interfaces if you want to
expand the system. And as part of
the package, £500-worth of soft-
ware is thrown in.

At 221bs the Zorba may be too
heavy to take out dancing. but the
distributor claims it's virtually an
unbreakable case, and the machine
comes with a 90-day fuarantee.

For information contact Sun
Computing on 01-890 1440,

intractable pi't_)blems block
removable Winchesters

He said that at this stage there

were only twomajor manufacturers |

producing the disks and this could
lead to problems. Removable Win-
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 access
speed and data capacity with the
added advantage of floppy-style
removability.

Winchestersachieve their advan-
tages by being fincly engineered
and sealed from dusi and dirt, so
making them removable involves a
lot of practical problems.

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

: : Ly

i |

lapanese and US companies are
joining forces to develop standar-
dised micros so you can load
programs on to any machine in the
way you play any record on a hi-fi.
More than a dozen Japanese
companies, including giants NEC
and Matsushita, are spearheading
moves to standardise the specs of
home computers, but much of the
development work is being done by
Microsoft. Software maker Sierra
On-Line is the only other US
company involved ai this stage.
The group intends to produce
low-cost micros that will conform to
a standard specification and run
software regardless of the make of
hardware. If iw works, most
Japanese home computers will
become virtually interchangeable
from the point of view of software

US/Jap pact

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

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

The spec developed by Microsoft
is called MSX. Inits 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 group makesits next move
in July,
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By Ralph Bancroft and Richard King
Lastweek’s Computer Fairat Earl's
Courthad two memorable features:
a cacophony of noise created by
hundreds of arcade addicts trying
out the latest games software and
the products that should have been
there but weren't.

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.,

This was a trick repeated by
Acorn which was promising de-
monstrations of its Prestel and
Teletext adaptors for the BBC
micro. There was no Prestel adap-
tor and the Teletext adaptor on
show was flicking through pages of
Ceefax too fast to be read.

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

Joining Sinclair and Acorn was
Commodore which promised in the
brochure ‘for the businessman, the
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. Just4K of RAM, 16K ROM,
rubber keyboard (as on the Sinclair
Spectrum), and graphics limited 1o
a resolution of 128x64 pixels and
eight colours.

The micro has acassette interface
and TV output.

To make the most of this micro
you will probably have to add 1o
your budget £30 for the 16K RAM
pack, £20 for a pair of joysticks and
another £20 for a Centronics-
compatible printer interface.

Programmers can take advan-
tage of the Microsoft Basic that
comes with the machine in a 16K
ROM. Additional languages sche-
duled for release on tape in August
are Laser Basic (described asa ‘high
speed programming language for
the beginner’) and Laser Forth.
They will cost £6 each.

Aswould be expected most of the
software that will be released with

Sinclair, forexample, hadtakena

T,
| 1

-solitary 700 among a sea of Vies and

6ds, but the 300 repeated its
non-appearance act of the previous
week's Commodore Show.

Two companies 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 059 operating
system. The drive was of the
half-height style that still takesup 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 Lynx and the
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
— just lists of machine code
routines and system variables.

Oric was demonstrating its four
colour printer/plotter which goes
on sale shortly for around £170 but
stillcould only offerpromisesonthe
disk svstem and telephone modem.

Two interesting add-ons for the
Oric were to be found on the Pase

Absent micros
dominate show

stand. One is a jovstick interface
that costs £15 and allows you to
hook up two Atari-type joysticks.
Pase says that software being pro-
duced by Salamander, A + F and
LK, will be compatible with the
interface.

Sinclair owners had a show
village’ all of their own. The
emphasis was mainly on software,
the majority of which was games (of
the noisy wvariety mentioned
above). One software, or to be
more precise, firmware product
being demonstrated was a word
processor for the ZX81 called
X-word. [t comes as a plug-in ROM
pack which has the added virtue of
providing the ZX81 with an R8232
interface. The accompanying liter-
ature claims thatitis a ‘professional
class word processor’. Thismaybe a
bit optimistic when you take
account of the ZXE1's 32 column
screen and decidedly un-typewriter
like keyboard.

On the hardware side, Micro-
Myte was demonstrating its recent-
Iy launched acoustic modem for the
ZX81 andthe Spectrum. [toperates
at 1200 baud and costs only £48,

But before you get too enthusias-
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

Colour need not burn a hole in your pocket with the Laser, but the extras might.

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 retalers as well as at
least one (as yet unnamed) High
Street multiple,

Later in the year there should be
extra add-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
system in terms of size and speci-
fication as the Texet, Pro-Tested in
PCNs lirst issue.,

Memotech’s
triple talker

MuRtilingual Memotech.

Of the two new machines launched
at the show, the Memotech
MTX500was the more expensive at
£275. For the money you will get a
range of facilities that will setitup as
a keen competitor to the BBC
micro. It will be in the shops in
August.

The micro uses the ever-popular
Z80 processor with 32K of RAM
and 16K of ROM. In addition there
is 16K of RAM dedicated to the
video display which generates a
screen that can use 16 colours (all at
the same time) for 40-column text
or 256%192 pixel graphics with
sprites.

The machine is housed in a black
aluminium case not much bigger
than a keyboard. The kevboard has
79 typewriter-style keys that in-
clude a numeric and cursor control
kevpad and cight user-definable
keys,

Coming out of the backs of the
machine are two jovstick ports, a
Centronics parallel printer port, an
uncommitted input/output port, a
2,400 baud cassctte interface, con-
nection fora TV thatincludes sound
output, video monitor output, hi-fi
output for three-voice sound and a
dedicated games cartridge port.

The micro comes with not one but
three languages in the ROM. The
Basic has been designed to allow
easy manipulation of the display
and uses a structured form of
programming. Logo has been in-
cluded to exploit its graphics facili-
ties.

The third language is called
Noddy and Memotech describes it
as ‘a very 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-
sponse.’

The 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 1§ promised.

Expandability is a key feature of
the machine and the company is
promising an  80-column  video
hoard, RS232 interfaces, and flop-
py disk interfaces to run CP/M, The
RAM can be expanded to 512K and
the ROM 1o T2K.

Memotech made its name build-
ing Sinclair add-on units,

PCH JUNE 23-JUNE 29, 1983




. TT: 7Y
I |

s Gloves off
in battle
e for 256K

The global market for semiconductor chipsis estimated 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
salestrips, 256K RAM may be worth $4 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 heen 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 a number

of reasons. First off they hung on to the finer market points, like CPUs

and custom-designed 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
sales backinto new chip production whilethe large Japanese firms have
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. .

The feeling that a predatory Japan obeying only the demands of a
covert economic ear is out to destroy the brightest growth feature of the
US econemy is inthe air. Moreover, the next round, the 256K era, will be
great for personal computer users whoever wins. The first round of
popularly priced 256K chip-based machines should show up on the
market in time for Christmas 1985. At the same time chip technologies
will be merging into each other.

The kinds of semiconductor machines, power transistors coated
with CMOS circuitry, portable computers the size of wristwatches with
64K RAM memories — there's no end to this sort of business. The curve
from here seems to go straight up the graph towards infinity.

The Pentagon is concerned because without a strong semiconductor
industry to rely on there'll be nobody to build the custom chips for
tomorrow’s military needs. The idea of consigning that sort of work to
Japan brings on uncontrollable shudders in Washington.

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.

Vectrix twins
cram in colour

A new trendin graphics peripherals
was shown by the Sintrom group
lastweek. It hasbrought the Vectrix
series of graphics processors which
have been available for some time
in the States, to the UK.

There are two models, the
VX128 and VX384, which differ in
the amount of memory they have —
the VX128 has 128K, soitisn't hard
Lo 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 to RS232. Thisisconsiderably
different, since most graphics ter-
minals (eg Tektronics) use compli-
cated mainframe protocols,

The two machines, though they
obey the same commands and are
thus interchangeable, have con-

siderably differentcapabilities. The
VX128 has a fairly ordinary eight-
colour palette (usual RGB col-
ours), but the VX384 can display
any 512 colours from a total palette
of 16.8 million!

The quality of such images is
quiteincredible, butit’s apity thatit
takes about 20 minutes to draw a
complicated screen.

The hardware consists of an 8088
processor  which  drives  an
NECT220 graphics processor. This
is backed up by the RAM, which is
split into a program area and a
SCreéen arca.

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 is on Reading (0734)
875464,

Opticians probably have a name for it, but Comart calls it the CP520MP and the
trick photography is to demonstrate that while you're using this machine five of
your friends can be on-line as well. Like other systems in Comart’s all-British
[well, mostly British] Communicator range the CP520MP is based on the S100
bus and it includes ‘slave’ single card micros with a Z80 and 64K of RAM for each
user. Each runs CP/M, to give you some applications to choose from. The system

starts at £6,995 — Comart is on (0480) 215005.

Wider range
for High St
hardware

The prices pot will be kept boiling
when WH Smith extends its micro
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 ITe, BBC Model
B, and Mattel Aquarius.

A spokesman for the chain said:
‘Prices are alittle difficult to pitch at
the moment, they're jumping
around so much. But I think you’ll
find one or two surprises.’

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

The chips are down for Acorn yet
again. The disk interface for the
BBC micro is practically unavail-
able and the drought is likely to
continue for the next month —
bearing in mind that if the official
version states a month it's likely to
be two or three.

This is bad news for BRC owners -

with their hearts set on buying disk
drives — without the interface, of
course, there is no way of getting
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 micro andin
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 anybody 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).

You’ve followed the micro charts — now here’s the games top 30
compiled from both independent and multiple sources across the
nation. They reflect what’s happening in high streets in the 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 to date, showing new
positions every two wecks, so watch for the changing status of your
favourite games.

Themicro charts this week show the number of machines sold in
the two-week period ending two weeks before publication date
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TOP THIRTY

GAME TITLE PUBLISHER MACHINE PRICE
1 Donkey King Microdeal Dragon £8
2 The Hobbit Melbourne House  Spectrum  £14.95
3 Flight Simulation Psion Spectrum  £5.95
4 Arcadia Imagine Spectrum  £5.50
5 Penetrator Melbourne House  Spectrum — £6.95
6 Panic BugByte Vie 20 £7
7 Miner 204%r Big Five Atari £28.95
8 Blitz Commodore Vic 20 £4.99
9 Parsec Texas TI99 £25.05
10 Croaker Program Power  BBC £7.99
11 Planet of Death Artic Spectrum £6.95
12 Horace Goes Skiing  Psion Spectrum  £5.05
13 Choplifter Broderbund Atari £29.95
14 Space War Microdeal Dragon 8
15 Cosmiads BugByte Vi 20 £7
16 Transylvanian Tower Richard Shepherd  Spectrum  £6.50
17 Time Gate Quicksilva Spectrum  £6,95
18 Zaxxon Datasoft Atari £29.90
19 Space Invaders Texas TI99 £17.95
20 Star Raiders Atari Adtari £24.90
21 Moon Raider Program Power BBC £6.95
22 Cosmic Invaders DragonData Dragon £19.95
23 Flight Tansoft Oric £7.95
24 Planetoid Acornsoft BBC £9.95
25 3D Escape New Generation  Spectrum  £4.95
26 Hungry Horace Psion Spectrum  £5.95
27 ET Phone Home Atari Atari £28.95
28 Monster Maze New Generation  ZX81 £4.95
29 Gridrunner Llamasoft Vic 20 £6
30 Wacky Waiters Imagine Vic 20 £5.50

COM CARD — This card may not turn your Apple inside out but it could make it the
core of a handy little communications system. The Multicom card, from Owl
Micro-Communications, slots intothe Apples 1+, lle and Il and holds serial and
parallel interfaces with a clock. If you want to use it with modems and the
appropriate software you can hook you Apple into an electronic mail system
wahmrmmﬂrn%“ecardwﬁﬂﬂhm Owl on Sawbridgeworth
{0279) 723848.

(June 23}, so they tell the story in the high street between May 27
and June 9. Neither mail order nor deposit-only orders are
included and the prices quoted are for the no-frills models and
include VAT. Information for the top-selling micros is culled from
retailers and dealers throughout the country and, like the games,
will be updated every alternate week. Watch the arrows to see how
they're doing.

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

408 0250.
DWARE

Top Twenty up to £1,000
MODEL PRICE DISTRIBUTOR
> 1 (1) SinclairSpectrum £99 (SI)
> 2 (2) BBCModelB £399 (AC)
P 3 (3) Sinclair ZX81 £40) (S0
A 4 (6) Ataridi0 £150 (AT)
¥ 5(4) Oricl £100 (OR)
¥ 6 (5) Dragon32 £200 (DR)
A T(9 Vic2 £170 (CO)
A 8 (10} Atari 800 £300 (AT)
| & 9 (13) Texas TI9Y £150 (TE)
| Y10 (7) Lynxd8 £225 (CA)
| W11 (8) Newbrain A £228 (GR)
¥ 12 (11) Epson HX20 £472 (EP)
A 13 (14) Colour Genie £224 (LO)
A 14 (18) Jupiter Ace £90 (Iu)
A 15 (16) Commodore 64 £345 (CO)
¥ 16 (12) Sharpe MZS0 A £549 (SH)
A 17 (19) Apple ITE £969 (AP)
¥ 18 (17) Sharp PC 1500 £170 (SH)
A 19 (—) Tandy Colour £240 (TA)
A {(—) Sord M3 £218 (SO
Top Ten over £1,000
> 1(1) Oshornel £1,581 (OS)
2 (2) Siriusl £2,754 (ACT)
A 3 (4) IBMPC £2.392 (IBM)
¥ 4(3) Applelll £2.780 (AP)
A 5 (8) HP&sA £1,541 (HF)
¥ 6 (5) Commodore 8032 £1,129 (CO)
A T (9 Sanyo MBC 1000 £1,195 (SA)
A B (10) DEC Rainbow £2.714 (DEC)
A 9 (—) Televideo TS 800 £1.495 (CCS)
¥ 10 (7) Superbrain 11 £2,070 (IC)
AC Acorn Computers. ACT — ACT Sirius. AP - Apple Computers. AT — Avari
International. — Camputers. CC8 — Colt Computer Systems, €0 —
Commodore. DEC — Digital DR — Dragon Data. EP — Epson. 6R — Grundy
Business. HP— Hewlett-Packard. IBM— IBM. IG— Icarus Compuiers. JU— Jupiter
Cantab. LO— Lowe Elccironics. LL— Lueas Logic. OL— Olivetti. OR— Oric.
Osborne Computers Corporation. SA — Sanvo. SH— Sharp. 81 — Sinclair. $0 —
Sord, TA — Tandy. TE— Texas Instruments.
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GREAT NEW
SOIFTWARE DEAL

Buy ‘n Try - the sensible way to shop for software, Simply buy any item from our software range. Try it out at homa. 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 a game 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 Access/Barclaycard number (24-hour telephone service).
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-B.B.C. MICRO cont. Mem Req'dSupplier Coda No Price

Salamander 628110 £24.95

Compenices & Statements Gernini G3B115 £19.95

Home Accounts & Budget Gearnind 638116 £19.95

Decision Maker Germini 638117 £5.95

Stock Control System Gemini 6368118 £19.95

Selective Mailing List Gemini 638119 £19.95

Commercial i Gernind 638120 £19.95

BBC Word Processing 32K A or B Gemini 63IB121 £19.95

Gemini 63122 £19.95

Moonraider B/A 32K Micropower MNEW E7.98

Galactic Commander B/A 32K Micropower MEW £7.99

@ BrA 32K Micropower NEW £6.85

e Invaders B/A 32K Micropower MNEW £5.70

Startrek A or B Micropower MNEW £5.70

Killer Gorilla B/A 32K Micropower NEW £7.99

Croaker B/A 32K Micropower NEW £7.99

£7.99 Eewagﬂe B/A 32K Micropower MEW £7.99

£7.99 Labynnths of LaCashe B/A 32K Micropawer NEW £7.99

£789 Painter B/A a2 Micropower NEW £6.85

799 Caveman Adventure AorB Micropower MNEW £6.85

f57g Yehizee B/A 32K, Micropower NEW £5.70

£7og [MalBia 32K Micropower MNEW £5.70

£7gg [Iastemind AcrB Micropower NEW £4.55

) Music Processor B/AA 32K Cuicksitva MEW £14.95
55.35 Algebraic Manipulation B/A 32K Acomsoft NEW £9.

£6.85 Arcacde Action B/A 32K Acomsofl MNEW £11.65
fEgs ubeMaster B/A 32K Acormsoft NEW £9

£6.85 Forth B/A 22K Acomsoft NEW £16.85

€570 Word Hunt B/A 3K Acomsaoft MEW £11.50
£570 Sphinx Adventure B/A 32K Acomsofl MEW £9

gf0ag Leeko Computer B/A 32K Acomsoh NEW £9.95

2709 Rocket Raid B/A 32K Acomsoft MNEW £9.95

Y Meteors BrA 32K Acomsoft NEW £9.95

fe8%  Missing Signs B/A 32K Acomsoft NEW £11.90

£g.85 umberBalance B/A azK Acomscit MNEW £11.90

£6.85 Sentence Sequaencing B/A 32K Acomsoft NEW £11.90

Planetoid B/A 32K Acomsoft NEW £9.95

gﬁ Invaders B/A 32K Acomsoft NEW £9.95

£4.50 Pa BrA 32K BEC Scht MEW £10.00

£6.50 Fun Games B/A 32K BEC Sch NEW £10.00

£4.50 Music B/A 32K BEC Soft NEW
£6.50 AorB Micropower NEW £10.30
Draw AarB Micropowear MNEW £10.30
Chemistry AcrB Micropower NEW

'World Geography AorB Micropower NEW £5.95

sSics AorB Micropower NEW £6.85

Monopole Rabbit £9.99

Grave Robbers Rabibit £9.99

Sprite Editor/Graphic Generalor Rabbit £9.99

Adventure Pack 1 Rabbit £9,99

Attack on Mutant Camels £8.50

Hox 64 £4.95

Gridrunner £8.50

£9.99

.85
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DRAGON 32

MemPReq'd  Suppler Prica
Ghiost Attack (cart) Drragon Data 1?C:DDT £24.95
Cave Hunter (Cart] Dragon Data 17C008 £24.95
S aﬁJ’TChamslmn [cart) Dragon Data 17C009 £24.95
Dragon Data 17C011 £24.95
Dragon Selection One Data 17C012 £7.85
Sel Two Dragon Data 17C013 £7.85
Personal Finance Dragon Data 170016 £7.95
Glanhlca\l}lmalu gagon Data :%}; g g
Dice agon Data
Dragon Data 17C022 £7.95
iraz Microdeal 210028 £8.00
Microdeal 21C029 £8.00
Dragon Invaders Microdeal 21C030 £8.00
Microdeal 210031 £8.00
Mmsx:lon Adveniure Microdeal g1C032 £8.00
salem Adventure 1C033 £8.00
Williamsburg Adventure Micr 216034 £8.00
Ultimate Adventure Microdeal 210035 £8.00
mmmmvSIqwr Mgcroda:: g:% £8.00
4 Cames Pack 2 Microdesl 51036 £5.00
5
4 Games Pack 3 Micradeal 21C040 £8.00
Racer Ball Microdeal 210041 £8.00
Space Monopol t::gm:: ?Oﬂﬂ-ﬁ a%
kl |
Space War Microdeal 210044 £8.00
Microceal 210045 £8.00
Invaders Revenge Microdeal 210046 £8.00
Donkey King Microceal 210047 £8.00
Microceal 21C048 £8.00
Haterpillar Attack - glcmdea! 21C049 £8.00
Comma ok 10C050 £9.99
Microdeal 21C055 £8.00
Microdeal 210056 £8.00
Light Pens Microdeal 21C060 £8.00
Salamander B2C061 £8.95
Wizard War 620062 £7.95
Wulcan O's & X's . Salamander 820063 £7.95
Games Compendsim Salamander B2C064 £7.95
gollnﬁ S Salamander B2C065 gs&
ral b r B2C066 85
Star Trek PSS B4C067 £7.
Tex Star P53 40068 £12.95
Dragbug P.S.3. E4C060 £12.95
Attack P55 BACOTO Lar
Dataplan PSS 40T £i2.95
Cosmic Microdeal 210072 £8.00
Androsd Attack Microdeal 210073 £8.00
EL Diablero Cragon Data 170074 £7.95
Database Mana%‘ammt System Gemini BICO7S £16.50
is & Budget Gemini BICOTE £19.95
Dragon Cale Gamini 83C077 £19.95
er Mine Gam Software MNEW £7.95
Sultan's Maze Gem Software MNEW g§
Gem Software NEW :
Mission Gem Scftware MEW £7.95
Alien Blitz Gemn Software MEW £7.95
ghataagrg(e{rew Gem Software NEW gg
ames Pa Gem Software MNEW -
Gamas Pack Il Gem Software MEW £7.95
SR Gom Software NEW £7.95
empa (] ]
E iz | Gem Software NEW £9.95
Eduguiz Il Gem Software MEW £9.95
Funmaths | Gem Software MEW £9.95
Chateau Gem Saftware MEW £7.95
Family Programs Shards Software MEW £6.95
Fun and Games. Shards Software MEW £6.95
Live and Learn Shards Software MEW £6.95
City Defence Shards Software £5.75
Pirate -, E! £8.50
\
' & :‘\T - FOR USE ON VIC20 + 16K,
J DRAGON, COMMODORE 64,

=/ ORIC 1, SINCLAIR ZX81 +16K.

CENTRESPREAD SC

A fast flexible spread-sheet program. Set up the spread and

test ‘what-if options. Centrespread calculates formulae on £ 1 9 _95
columns and lines. Superb forecasting and planning aid.

DATABASE 5C

A powerful database management program to select and
sort complex data from any of twelve fields. Ideal for
records, home accounts, mail lists, stock lists etc.

NB When ordering please state computer mod

THE BEST WAY TO BUY

Software Centre's great Buy ‘n’ Try deal
stops costly mistakes by making sure you only
keep what you really want.

Ptanet of Death 25000

Inca Curse 48K Artic 250002 m.ns
Ship of Doom 48K Artic: 250003 £6.95
Espionage |stand 48K, Artag: 250004 £6.95
Reversi/Othello Mai 26D005 £7.95
Chub Record Contir 48K IcL 27D006 £9.95
Callectors Pack 48K IcL 27D007 £9.95
G1: Games 1 IcL 270008 £4.95

G2: Games 2
G3: Games 3
G4: Games 4
G5: Games 5
Pastimeas 1
Pastimes 2
Space Raiders
Planetaids
Hungry Horace
Biorhythms
Higtory 1
Geography 1
Inventions 1
Music 1

English Literature
Chess

Flight Sirnulation
VU-CALC
VU-FILE
VU-3D

Acadia
Scramble
Master Chess
Sorcercers Casile

Centipede

Ground Force Zero
Football Manager
Gobhlernan

Mad Martha
Mines of Saturn
M Coder

Ghost Hum

Maze Death Race

Database Management Systems

Home Accounts & Budget
Decision Maker

Stock Control System
Selective Mailing List
Commarcial Accounts
Monster Mine

Space Mission

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

SINCLAIR ZX81

Space Invaders
Breakout

Thro the wall/Scramble
Super Glooper/Frogs
1K Games Pack
Planet of Death

Inca Curse

The Ship of Doom
Espionage |sland
Tookit

Reversi/Othello

SPECTRUM  Mem Req'dSupplier

48K
48K

16/48K

16K
16K

16K
16/48K
16/48K
16/48K
48K
48K

16K

16K
16K
16K
16K
16K
16K

L
ICL
ICL

2

ICL

Psion
Psion

gggggﬁﬁﬁﬁﬁﬁﬁ 8

EEESEEE
i

Artic
Artic
Artic
Artic
Artic
Artic
Artic
Artic
Artic
Artic
Artic
ArtC
JK. Greye

Melbourne H
Melboune H
Quicksilva
Titan
Microgen
Microgen
PSS

PSS

P55

Gonmirn
Gemini
Geming
Gemin
Gamind
Garmin

Gem Software
Gom Software

Mecrogen
Mhcrogen
Micorgen
Microgen
Microgen
Sinclair
Psion
Psion
Sinclar
Artic
Artic
Sinclair
Sinclar
Sinclair
Moi

650095

120087
220048
DED0RI
080100
&4
640102
640103
630104
83D105
630106
630107
63008
630109
NEW

NEW

OEEOD1
DEEODZ
DEE003
DEEOD4
O0BED0S
20E006
2BE0OT
2BE0CH
20ED09
25E010
25E011
20E012
20EQ13
20EQ14
2BED15

COPYRIGHT WARNING: IT IS AGAINST THE LAW TO COPY SOFTWARE PURCHASED FROM US
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£3.95
£3.95
£3.95
£6.50
£3.85
£2.95
£4.95
£4.95

£5.95

£5.95
£5.895

£5.95
£6.95



SINCLAIR ZX81 cont. Mem Req'dSupplier Code No
Games 1 ICL 27E016 £3.95 7 ‘ T TEY T
Junior Education 2 ICL 27EMT £3.95
Business & Household 3 ICL 27E018 £3.95
Games 4 IcL 2TEMG £3.95
Junigr Education 5 oL 27E120 £3.95 b | T N - ) TEY
Family Quiz & icL 27E121 £2.95 4 4 B4
G12 Fantasy Games Psion 28E122 £4.75 o A o]
G13 Space Raiders Psion 28E123 £4.75 2
G1 Super Program 1 IcL 27E124 £4,95 T YEY " T
G2 Supar Program 2 ICL 27E125 £4.95 ,‘
G2 Super Program 3 ICL 27E125 £4.95 L 4 )
G4 Super Program 4 IcL 27E127 £4.95
G5 Super Program 5 ICL 27E128 £4,95 -1 1 b |
G6 Super Program § IcL 27E129 £4.95 ) ‘
G7 Super Program 7 ICL 27E130 £20.95
G8 Super Program 8 KL 276131 £4.95 s A ]
G10 Backgammon Psion 2BE132 £5.95
G4 Fight Simulation Pson 28133 =5 * Personal callers welcome.... come
E1 English Lit. 1 IcL 27E134 g; 2 '
E2 English Lit. 2 ICL 27E138
= Gy 3 BT =+ along see our super selection!
Ed History ICL 27E137 £6.95
ES Maths 1 ICL 27E138 £6.95
E& Music 1 IcL 27E130 £6.95
7 Irventions 1 IcL 27E140 £6.95
E8 Speliing 1 ICL 2751&1 £6.95
G11 Chess Psion 28E142 £6.95 .
G Biorhythms Sinclair 20E143 £6.95 Mem Req'dSuppler GCode No Prics
B3 VU-CLAC Sinclair 20E144 £7.95 E-c ;gth {c;lm: ma g:m g g
B4 VU-FILE Sinclair 20E145 o6 eI P s
B1 Callectors Sinclair 20E146 £6.85  Facemaker 16K ASK, 14004 £8.95
B2 Club Records: Sinclasr 20E147 £9.95  Twister 16K ASK. 14\005 £8.95
QS Scramble 16% Cuicksilva 12E148 £3.95  Number Chaser 8K ASK. 14006 £8.95
QS Invaders 16K Quicksilva 12E148 £3.85 WaWant to Count 16K ASK, 14V007 £6.95
a5 Asteroids 16K Cuiicksilva 12E150 £3.95 meerm k1 Eﬁ: ;g\u:gc‘lg ggg
0S Dafenda 165 Quicksilva 12E151 B35 O owars ASK 1avo1e i
Mazogs 16K Bug Byte 02E175 E10.00  pmber Guiper ASK. 14V013 £6.95
Invaders 165 Bug Byte 02E176 £4.00  Syper Worm Rabbit 13V014 £4.99
Adventure Bug Byte 02E177 . EBDO  Night Flight aK Rabbit 13V015 £4.99
ZXAS Assembler Bug Byte 02E178 £5.00 - Rabbi u 16K Rabbit 13V018 £19.95
ZXTK Tookit 02E1TS £6.00 Fabbit Base 18K Rabbit 13V019 £14.99
Bug Sl Home Ctfice 8K Naval 18vi020 £12.95
ZXDB D/smbler & Debugger Bug Byle 02E180 £6.50 Dacision Maker GCres 19v021 £14.95
Damsal and the Beas! Bug Byte 02E181 £6.50 | nan Analyser Creative 19vi0z2 £14.95
Dictator Bug Byle O2E182 £9.00  CarCosts Creative 19023 £14.95
Star Trek Bug Byle 02E183 £5.00 Home Inventory Creative 19v024 £14.95
Constallation Bug Byte 0ZE184 £8.00 Household Finance Creative 19V025 £14.95
Multifile 16K Bug Byte 02E185 £17.50 Fﬂﬂl|1 {cart} Audiogenic ]g% ﬁ:g
ud iy eI eBes B aK Audoganit 181028 £7.95
Pack 1 Sinclair 20E187 £4.75 sl
Games . Tomb of Drewan 18K Audiogenic 16029 £12.95
Garmes Pack 2 Sinclalr 20E188 £4.75  Trashman (cart) Audiogenic 164030 £19.95
e Sedas 208190 £495  ASoBitz( L e 8vo3s 1995
: anclai itz {cart n
e A 2051 e Bag ! 8K Audiogenic 16VI033 £14.95
owrelex St i Sess  Tank Attack (can) Audiagenic 16Y034 £19.95
Space Invaders Sinclair 1 Outworld (cart) Audiogenic 16035 £19.95
Games 110 Games Blockade Audiogenic 16V036 £6.95
Games 2 Starfighter 1K J K Greye AZE001 £3895  Amgk Audiogenic 18WV0a7 £6.95
Artist 1K J K Greya 32E002 £395 \Vicale Audiggenic 16W038 £8.95
Games 3 Catacombs 16K JK Greye 32E003 £4.95  Alien Biitz Audiogenic 16Y035 £7.95
Games 4 3D Monster Maze 16K JK Greye 32E004 £4.95 gkr Mag;w ; Bk mgm:glg 12%? gﬁ
Games 5 30 Defender 16K JK Greye 32E005 £4.95 eiflian Sion 3K Auuﬁen:-: Ttias ook
Football Manager 16K Addictive 50E183 £5.05 ot iR Rdiogenic 16VD43 £8.0
an 16K Astic: 25E194 £3.85  Hangman/Hang Math Audiogenic 16V044 £7.95
it SRS o 25E106 S6.50  Soa Wk Boimes oS g J6vo4E 5,05
i i 1 £6.50 nee c d
ﬁgrm\'l::aorg! :gz m g:;:g 305 CodeMaker/Code Breaker - Audiogenic 16V0dT7 £7.95
. Kosmic Kamikaze JorBK  Audiogenic 16v48 E7.95
Assembler 16K Artic: 25E198 £9.95 0o Alckogenic 1EVD48 rox
Chess 11 Artic 25E199 £985 oy Autiogenic 16V050 £7.95
Chess 1K Autic 25E200 £2.95 m: Mars (cart) Audiogenic 16VD51 £19.95
Kirakit Artic 25E201 g;: st (eart) Aur.iogen:g :Ilg’gggg E gg
m‘:ns 1K m :g:ﬁ £6.00 Satelhteg md&mm.m feart) Audiogenic ;IWOE-; f:l :g
Sword of Peace Astic 25E208 £6.50 mwm‘:; o). = A ol L
Toalkit Artic 25E209 £5.95  piikro ammmr{uan] Audiogenic 16V057 £48,95
Forth Autic 25E210 B14.85  wacky Waiters Imagine 05V148 £5.50
Bug Atic 25E211 £7.00  Catcha Snatcha Imagine 05v150 £5.50
Assembler Bug Byte 02E212 £5.00 Arcadia Imagine 05v151 £5.50
Invaders Bug Byte 02E213 £4.00 Castlemalh 16K mﬂg enic 16W0S8 £8.95
Adventure Bug Byte 2e214 L aﬂrca":: Raider m? ?m Eg.g
Mazogs Bug Byte 02E215 B1000 o Twisters Rermik 10V07S oy
Pilat Hewsan TOE216 £505 Shark Attack Romik 10V07T4 'EBBS
Puskman Hewson TOE217 £5.95  Multisound Synthesizer Romik 10V075 £9.89
Games Microgen D6E218 £3.85 Sealnvasion Romic 10V07E £9.99
Seramble Microgen 06E219 £3.95 apawﬁnwc Aomii 10V077 £9.99
Frogs Microgen DEEZ20 £395 & B55 16K Bug Byte 02078 £7.00
Paintmaze Microgen 08E221 ELM (N e Bl Bne gevorn S
Asteroids Microgen 06E222 £385  ponic Bug Byie 02VIDB1 £7.00
Tempast Microgan OBE223 £385  Cosmiads Bug Byte o2vigaz £7.00
Games 1K Microgen 06E224 £3.95 Backgammon K Bug Byte 02 £7.00
Debug Microgen 06EZZ5 £3.95 Scramble Bug Byte 02vi084 £7.00
Asteroids Quicksilva 12E226 i Commodore gav10g £49
Croaka Crawla Quicksilva 126227 £3.85 H% Commodare V105 £4.99
Munchees Quicksilva 12E228 £3.95 Sh'alegwﬁdvance 16K Commadore 04V106 £4.99
Trader Quicksilva 126229 - £8.95 Simplicale 16K Commodore 0aV107 £19.95
Starquest Cuicksitva 12E230 £3.95 Elc i Control g: Commodore mmg E:‘I gg
Super Ning Quicksilva 12E231 £9.99  Vic Writer Commodore !
Database Management System Gamini 63E232 £7.95 E";%',::’: Language g: Oornmoclmc mm :? gg
Decision Maker Geenii 63E233 £5.95  paths 2 8K Commodore 04112 £9.95
Monster Mine Gem Software “EW E495  migiogy 8K Commodore 04V113 £9.99
Space Mission Gem Software £4.95 gnhamsny gﬁ Cwmodmm 3:3: a; Es.sn
sics 1 9.99
( : I I hl‘ ; I ’ E: !! I E: Rs AppleTme Birds 3K Commidore 04V118 £4.99
58 Biracton re 11 i
i; you want a bit of the action .... and a share of the success ... m'ﬂms 45 Ft ol AR e
call us rlght away. Know your awn 1.0, 8K Commodore 04V120 99

COPYRIGHT WARNING: ALL LISTED PROGRAMS ARE PROTECTED BY COPYRIGHT
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VIC 20 cont. Mem Req'dSupplier Code Mo Price
Krew your child's LG, 8K Commaodora 04121 £9.99
your own personality 8K Commodore 04122 £9.99
Robert Carrier Menu Planner 8K Commodore 04v123 £9.09
'-‘.Ec Haadtl & Highway Cod ﬁ Commadore 351;%; gﬁ
L] Sar 1 &9
BLC, Masterming® T 0 B Cameore LuiEs £0.08 MemFeqd  Supplier Code No Price
Typa & Tuna Commodore 04Y135 f49g BugOf 34G052 £21.99
Programmers Ald 1 Commodore 04V136 £34.05 The Eliminator 32K £17.99
ine Code Monitor Cartridge Commodore 04v138 £34.95 F'mpB-o 16K Adventure Intni 34G054 £21.99
Missila Pana Titan 22141 pe.00  SeaDragon 16K Adventure Intnl 34G055 £2549
Road Runnar Titan 22142 £5.00 %&lgs ; 18K Adventure Intnl 34G056 £25.49
Titan 22143 £5.00 il ﬂgfl ;gﬁ Mvmur:dlntnl . 346057 g;}:
S L N E5.00 | joger Risaches of Asphai 32K Automaled Simus  35G058 1475
Mawai Attack Titan 22146 gsop  Imvasion Orion 24K Automated Simuls £18.50
ace Wars/Battle Zone Titan 22147 £5.00 Helifire Warrior 32K Automated Simuls 356061 £28.75
Space Foriress Romik 10V135 gpog  1he Keysof Acheron 32K Automated Simuls 356062 £14.75
ace Atta Fomik 10¥136 £9.99 Danger in Drindisti 32K Automated Simuls £14.75
Melbourne H B5V140 £5.95 Datestones of Fyn 32K Automaled Simuls 356065 £14.75
Innorvative 2 Melbourne H B5V15D £5.95 Rascus al Rigel 32K Automated Simuls  35G067
Innovative 3 Melbourmne E5W151 g5 Star 32K Automated Simuls  35G068 £20.75
Wizard & Princess Melbourne H E5V152 g595  Grush, Crumble & Chomp 32K Automated Simuls  35G069 £22.00
Tomado Ouicksibva 12Y153 £5.95 Ricochat 16K Automated Simuls  35G0T0 £14.75
Harvaster Quicksilva 12V/154 £7.05  Monster Maze Automated Slmu}s 35G072 £20.75
Pixel Power Cuicksibva 12V155 Platter Mania Automated S-muI I gz.'rs
Quicksilva 12V156 £14.85 Adian mas? oK Nﬁﬂmﬂlw Simuls 3560?5 75
Subspace Striker Quicksilva 12V157 7.95 "“"“""E 1 Softwara 3660 22200
aru Quicksilva 12V158 £7.95 Ghost Encounters 16K J V Soltware £22.00
Moons of Jupiter FRomik 10159 ‘99 Joumey fothe Planets 32K J V Software 366077 £22.00
and ess 8K Audiogenic 16160 £17.95 Gort 16& Roldan Corp. :3;6078. £33.25
Choplitier (cart) Audiogenic 16Y161 2405  Wizard o e i P Lo 376079
Audiogenic 16V162 £24.95 e ategic Simuls 38G080 £31.00
Serpantine (cart) Audiogenic 16V163 g2495  Tigersinthe Snow 40K mb&ws 38G0a1 £31.00
Mangrove Audiogenic 16Y164 £705  Flredid 4K m‘»’-uﬂwm 3mm_ £20.50
Country Garden 8K Audiogenic 16Y185 £7.95 Gm 8K Gebelli 8 £33.00
Kaktus 8K iogenic 164166 £7.95 of the Gom azK In—Home re 403084 £22.00
Rabbit Call mﬁ 13V167 £19.99 24K In-Home 40G085 £22.00
Liamasaott 52ViBH £6.00 400 16K Innovative Design 4113006_ £29.50
Blitzkreig Liamasoft 52V169 £4.95 Ghogfmr 16K Broderbund 42G087 £29.95
Gridrunner Ulamasott 52V170 g600  Stellar Shuttle 32K Broderbund 42GO8S £23.55
Andres At Llamasatt £3V1T1 o0 Moon Shutlle 16K Datasoft Inc. 43G089 £31.40
Database Management System Gemini BIVITE £19.50 Zaxxon 16K Datasol Inc. 300 £31.40
Invoices & Statements Gemini BIVITE £19.95 Astro Chasa 32K First Star Software 1.4 1 £22.00
Heme Accounts & Budget gamhi 5551 ;45 £19.95  Yenus Vioyager qg: English Software Co. 456092 E—:ﬁ
er ermini B3V1 85003 '
Stock Coniral System Germini B3VITE £19.05 Claim Jumper 16K Synapse Software  47G084 £27.50
Se ing List Gemini B3VITT g1ags  Slaim Jumpar :EE Synapss Software 1?01:95 go,w
Commercial Accounting Gamini BAVITB £19.95 3 & Synapsse Software G096 .50
Crifters Rabkit MNEW £5.69 muS 16K Synapse Sofware  47G0S7 £29.95
Anti Matter Splatter Rabbit HEW £5.99  Ficnic Parancia 16K Synapse Software  47G098 £27.50
Skrambile Rabbit NEW £5.99 Pienic Paranoia 16K Synapse Scftware  47G099 £29.95
E:Eish Invaders Rabhbit NEW £5.99 16K Synapse Software  47G100. £27.50
Pakacuda Rabibit MEW £5.99 Necromancer 16K Synapse Scftware 473101 £20.95
Escape MCP Fabbit NEW £5.95 . 16K Synapse Software  47G102_ £27.50
lons Rabbit NEW £599  Survivor 16K Synapse Scfiware  47G103 £29.95
Catch Rabbit NEW £5.69 Shamus || 16K Synapse Scfware  47G104 £27.50
Paratroopers Rabot NEW £59g  Shamus || 16K Synapse Scftware  47G105° £29.95
ol Abrasco NEW ea.50  Stargate Courier 16K Syncor 48G 106" E27.50
Abrasco HEW £9 Lasar Ants 16K Syncra 48G107 £18.50
Fly Snatcher Abrasen NEW £7.50 La&arﬁlnxls ‘|1EE Syncro ﬁ:g' ﬁ:g
ien Hunter Abrasco MNEW £7.50 Syncro - i
Double Trouble Abrasco NEW £8.50 Denctes cartridge

STt B 2 BUY WITHCONFIDENCE ... TRY

Jumpin Jack Sumiock NEW £7.95
o sm=  ww. %2 AT YOUR LEISURE
M{’rgﬁgmm bospbiers NEW e When we send your software order, you'll find a
c ; Sumbock MEW £6.95 return address label and a list of the buy—back prices for
Sontoht. S New £6.95 R & I buy back
u I ember, we are 1o ur
Spacé Rescue Sumlock MNEW £6.95 software against a new Euﬁu of aqui'.lalemmar
Space Bomber & Man on the Fun Sumiock NEW £6.95 reater catal I id rchase it f
Puzzle Pack Sumiock HEW £6.95 greater catalogue value, provided you purchase it from
Starship Escape Surmlock NEW £9.05 us. And you get a full month to decide whether 1o keep
Data Pack Sumiock NEW £6.05 your software or benefit from the buy-back option.
ion Sumibock NEW £7.95 Of course, if you wish to return two or more software items against the purchase
Muttitron Sumiock NEW £7.95 of a more expensive ilem _.. then provided that their initial purchase price does not
Atthe Circus Sumiock NEW £5. exceed thal of the new program you want ... we'll be happy to 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, [lford, Tel 01-554-6574. Southampton, S01 1HD, Tel 0703-24703.

. 1 5 R i R 2 0 B R R R R R R R R R ¥
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.

[ ER i i Bl W M e I o LT e Code No ' ! g e e e
BIaNye ovcscimam st s e e e S, Ead e e : Price ... ..........
B BN o i o i e e S A o T R L e B Code No . BYige: o res s
Cheque( ) Postalorder( )} enclosed. Total order value £
Please debit my Access( ) Barclaycard( ) inthesumoff . .. ... ..., BOCOUIT IO, - oe oo es eeee e e e e e s eaet s s
My computeris(make)  ....oou oo st s e s ves U Model
WIBITOEY oo oo oot e gt e e piroates DEEADNGT ALY
o e R e e L e e R s SOFTWARE CENTRE
' e kR 128 WIGMORE STREET
LONDON W1
N 01-487-5974
Posteode! . o e veivisi mieais i il s ai e Cugtomen Tel. Mo OR YOUR NEAREST BRANCH.
Signed ........ Please allow up 1o 14 days for delivery
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in August,
Needless to say it comes from the

12} 15 produced by the Californian
by a Z80, with 64K of RAM, it

case a Yin screen and a
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 even
in  Non-Linear’s  promotional
brochure the Kaypro-toting execu-

US — the Kaypro 10 (PCN, Issue
outfit Non-Linear Systems. Driven

includes in its striking electric-blue
10Mb

IT 1

Mobile 10Mb

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

tive is grimacing markedly,

But the system gives you what by
current standards 1s a vast capacity,
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 distributor CK
computers of Plymouth (0752
T80311) may follow suit.

If youwant to program it yoursell
it offers 5-Basic, optional Pascal,
Fortran, Macro assembler, and
Cobol. Its interfaces are two serial
ports and one parallel Centronics-
type.

] i

The way multinational mainframe
software suppliers are falling over
themselves to get into the personal
computer business must 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 ter-
minals hooked into mainframes.

Cincom’s personal approach

The first two elements of the
series are Man-Graph and Man-
Text—graphicsand text processing
software that look a cut above the
average cassette. But they're also a
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
£3%am for the mainframe,

Taming

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

\

=

ET LANDS

— This is not strictly a personal

computer — it's a terminal. But this

terminal is worth a second glance — it's called the ET550 Execurtive Terminal
and may be the forerunner of the type of device anybody who works in an office in
ten or 20 year's time will be expected to work on. It's alsa fairly ‘personal’. The
keyboard is a numeric keypad and the 5.25in display has a special non-glare
screen accomimodating 12 fines by 40 columns so i can share a desk with other
necessaries rather than oust them. The terminals will cost £350 from Mewbury
Data on Staines (0784 61141).

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 svstem for 16-bit
micros, but Root feels it offers too
many facilities.

The company is trying to sign up
the hardware manufaciurers to
bundle the package, Rootmap,
along with their Unix systems. Tt
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 to give users a diary

facility, a spooler, electronic 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,

So far, Root has signed up Torch,
GEC, Plesscy, Bleasdale and Cifer
for its Unix implementation on top
of which Rootmap will run.

“The Unix manual is about 3in
thick,” said Andrew Twigger.
Root’sapplications director. *So we
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.

10

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

@ B8 Directions

@ Plugs into edge connector

@ Joystick and Interface £26.00

Address

Please send me

Cambridge Computing,

Cambridge (0223) 522905

Spectrum [7]  ZX81 [] Jupiter Ace []
Cheques and P.0.s made payable to:

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

N R e e

joysticks @ £26.00 for the
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THE o
¢COM PUTER.

for all the
leading

micros

eas 8ark|ng oft 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 *

s northern _ Churchfield Road,

: 1 FRODSHAM
. ,computersi Cheshire WA6 6RD _ ’

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

WE WILLPURCHASE 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-
nigues at the Consumer Electronjcs
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 each
program is priced at under $100 in
the US. Prices for the UK have yet
to be announced.

As with Lisa, Magic Desk uses
pictures on the screen (o represent
functions. So for the ‘Type and File®
word processing program a type-
writer. wastepaper basket and filing
cabinet are used. A hand-held
device is used to move a pointer
around the screen and select an
option.

Everyone else would call one of
these a mouse. Commaodore calls it
a cal.

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

Setting a cat...

“We do not announce products
until they become available,” said
John  Baxter, Commodore’s
marketing manager. *All I can tell
you is that it will be released in the
UK at the same time asitisreleased
in the States.

"We operate our own pricing
policy in the UK. charging what we
think the market will bear and what
we think the product is worth. Asa
result some of our products are
cheaper than they are in the States
while others are more expensive,’
he said,

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

Full-scale production of the
machine in the US has already
started and dealers in the UK
should begin 1o get their stocks by
July.

The *mouse’ system will cost you
£8.500 plus VAT and it will come
withseven fully integrated software

. « » among the

packages and will use several lan-
guages.

The 16-bit micro uses the 63000
Motorola processor. has two 860K
floppies and one 5Mb 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 package.

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

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

Inthe user-friendliness stakes the
Lisa scems to have been overtaken
by developments since its launch.
Butnone ofitsnotional competitors
— WisiOn, for example, or Micro-
soft's mouse, or Gavilan — has
delivered vet.

Parallel line
for Sinclair

Spectrum users who want to hook
up their micro to a Centronics-type
printer can take a look at an
interface from Hilderbay.

The Centronics-tvpe 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 £55 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 cassette has excerpts from
Stock Control, Payroll and Siatu-
tory Sick Pay programs.

Ifyoubuyone 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 whata package islike before
he decides whether or not he wants
it.”

Contact Hilderbay on 01-485
1059,

DELTA BELTER — If you play games on the BBC micro you can, quite literally,
bash the living daylight out of your keyboard. This Delta 14 handset is designed
‘o relieve the keyboard of such punishment. it is an adaptation of the handset
used for the Database video game and costs £10.95, An optional adaptor box
costs £13.95 and allows you to use all 14 keys, which can be configured to work
with the more complicated games. The Delta 14 is manufactured by Voltmace
(0462-884410), which is currently negotiating with software companies to
produce options in future products that make use of the handset's capabilities.

If Master Control Programs con-
tinue to caich on at their present
rate MCP could soon lose itssting as
a term of abuse.

The latest control program
«<omes from Twindata and 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
andittakes youstraight intoaseries
of menus — the functions it offers
may be fram the operating system
or from applications suites, accord-
ing to how you have built the

Twindata gets Sirius Control

structure and what vou've included
in it.

SMS is two main programs, oné
to create files of function descrip-
tions and the standard menu dis-
play, and one control program to
display menus and control selec-
tions, [t takes no extra storage from
Microsoft Basic and according to
Twindata is straightforward to set
up and use.

The cost of protection from an
operating system will in this case be
less than £100. For the MSDOS
version, which is due out in July. it
will be roughly the same.

The systems now covered by
software of this type include Torch,
Commodore and Sirius.

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 features a hunchback
who has to leap around flames and
avoud flving spears to rescue Esmer-
alda, who is trappedin a tower. But
in order to be rescued, Esmeralda
must shove her heart out of the
turret window so that Hunchy can
touch it—only thenis he immune to
harm.

This arcade-type game features

speech, and standard joysticks can
be used.

Bengo is a strategy arcade-type
game about an atomic Eskimo who
has to slide blocks of ice at the snow
veti, who keep trying to trample
him. This one comes complete with
music to liven things up.

James Gregory, managing direc-
tor of Mr Micro, says the company
aims to bring out two games a
month— ten more will be out by the
end of July.

Mr Micro is in Manchester on
(061) 728 2282,

Software mart
for Spectrums

Spectrum users can now buy, sell or
exchange secondhand software
through an organisation called the
Exchange Society (VGES).

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

If vou want to sell software,
VGES's computer will match the
software you want 1o sell to poten-
tial buyers.

It’s then up to purchaser and
seller to make the transaction.

Topreventsoftware being ripped

off, VGES stresses that all software
must be orginal with the relevant
cartons and instructions.

If it isn’t the information will be
passed on to the appropriate au-
thorities.

To help improve the service and
cover its cost, a fee of SUp per
program ischarged. Atthe moment
VGESis a pilot scheme which plans
to run until the middle of 1984, If
successful it will be taken up
commercially.

For further information contact
The Secretary, VGES, 25 Rona
Road, London NW3 2ZHY.
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TNV SAVE MONEYox  <>*

G SPECTRUM
G A M Here's your chance to save £1 on one of five
top Spectrum games from John Menzies.

ey el

 SPECTRUM GA

RUNS ON THE 1EK/4BK SPECTRUM

3D DESERT PATROL

ASTRO BLASTER
from Quicksilva from Quicksilva from Computer Rentals
£495 £3.95 £4.95 £3.95 £495 £3.95

QUEST L
Q sttt =pﬁ-@k@|k(= Just cut out land keep th'e
- FOR16K NADE NER coupon below together with
~ B 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.

THE BLACK HOLE ROADRUNNER W e

from Quest from Protek
£549 £4.49 £595 £4.95 | s PON spucel ot i
To get PCN every week, send off the subscription card in this ::: ;umnmw{ﬂl a :o'r:lpu::r

o b L o : 1 department. No part value
week's issue. Don't miss this offer hecause your newsagent has sold out! j  cehariment. B part rafte
coupons cannot be used for
discount on other lines.

Offer closes on July 30,1983

John Menzies

PCN JUNE 23-JUNE 29, 1983




LIMITED OFFER

1) INTRODUCTORY OFFER
DERSSTICRIERUNNG | eV asterfioh Simazis
MASTER is a totally new concept... a complete package

for program development. Now it?s available for the

CBM 64, with 25 new commands, including Basic IV...

QUALITY SOFI-WARE FOR as well as Toolkit functions, keyed access to disk,
screen management, user-definable input zones, report
THE DRAGON 32'( generator, 22-place arithmetic, date control, data
compression, string ‘search, screen plotting, screen

GOLDEN APPLES:- Steal the apples, then defeat dump, optional software protection key, and more...
the warlock ) £8.45 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.

PLANETARY TRADER:- Choose your cargo, then Manual, Quick Reference Guide and demo programs.

deliver it—if you can £5.95

SURPRISE:- Spells, giants, a magic ring — but not GV' s 6 4 SPECIAL OFFER
another ‘Lord of the Ring’ £8.45 lza“/flte FRICE £&5+VAT!

Designed especially for the CBM &4, VizaWrite &4 is a
NEW SOFTWARE FOR THE SPECTRUM high-performance, low-cost word processor, with on-
(£7.95 EACH) fﬁregﬁrfnrn?tting. viﬁ?writedtakes Fullfad:antage r;:;

: e s colour, graphics and memory features, an

STAR FIRE (48K only):- Hl_d the galaxy of the Xtardan t-_attle supports virtuallg any printer. It can even read text
cruisers, a game of strategy and skill from Wordpro, Wordcraft or Silicon Office files.,.

Together with vizaSpell, vizawrite &4 offers the

GOLF:- (16K & 48K):- Who's the Chamption, then? ultimate in personal computer word processing!
YOMPER (16K & 48K):- Command the Paras and complete the

impossible Master &4 and VizaWrite &4 are just two of our fine Commodore
products... please telephone or write for free CBM catalogue!
SHEEPWALKER (48K only):- Sheepdog trials in your living room ORDERING INFORMATION: ADD 15X VAT TO QUOTED PRICES. ORDER BY
POST/TELEPHONE FPRESTEL, USING CHEQUE, ACCESS, eﬂﬂgLﬁ\‘ C.:ﬁ?cﬂﬂ‘
icei i OFFICIAL ORDER. TELEPHONE 01-546-7256 FOR SAME-DAY DES A
Price IHCludes postage ﬂ“d pa‘:klng- All tapes POST FREE EXCEPT ON CREDIT OR OVERSEAS ORDERS. {REF AlS%)

guaranteed

TAPESOFT (Dept PCN) Calco Software

55 Morley Road, Twickenham, TW1 2HG.

LAKESIDE HOUSE, KINGSTON HILL, SURREY KT2 7QT TEL 0l-546-725€

TELEMATICS  JHE HOME

I We specialize in Micro-Computers for

home and business
CURRENTLY IN STOCK

BEC MODEL "13° DRAGON 32 NEWBRAIN MODEL A

Specialists in Telecommunications e i dpat o ek i
= e
TORCH Hardware and Software 0 30 D
Also Z80 Disk Pack for BBC Micro We also have a large varied selection of books
We selected TORCH for our own demanding =
requirements. We can now offer it to you. . . .
- 9
Ring Richard Thompson —— A7 =
for details and demonstration Gasals 2 L2
~a ﬂEl—._-;‘_. =
TELEMATICS WEST Telephone:
31 Dyer Street 02e5 ea3a0 | | CUITIPU TASULVE b
CIRENCESTER T e D L
Glos. GL7 2PP Telex: 437269 Telephone 01-390 5135 2
Open 930 — 1830 Monday-Saturday
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Share your thoughts in the
UK’s liveliest micro weekly
letters columns. Funny, feisty
or fanciful, your letter could
win you £101f it’s of star status,
WRITETO: Random Access,
Personal Compuier News,
VNU. Evelyn House, 62
Oxford Street, 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 Vic and Dragon too

Can load programs quick as
‘boo’

So I looked “ere and 1 looked
there

[ bet Ilooked near everywhere.

PCN £10 Star Letter

The great
cable fable

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

Thissuggests that the compu-
terwould have to be “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
overcome the problems of trans-
mining large amounts of daia
very quickly withour airwave
‘noise’ and the inherent limita-
tions on the number of signals
that could be transmitted at once
via infra-red.” A sad rimming
well spatied by the sharp-eyed
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
To fill the gap so it is plugged
To make me happy, not so
bugged
Oh, cassettes, yestheyare great
But really I've no time to wait.

So someone had better make a
chip

Tobettermylife and makeit hip

There now bosses, get of your
backs

To make me a couple of ROM
game packs!

David Dunning
Chard, Somerser

Alas we know the iroubled scene

That makes us all of plug-ins

dream

So let us hope that "ere the fall

That cartridge comes o help us
all!

(" Tis likely that by late July

We'll have the kit, but bye and
hye

"Tis common now for promised
dates

To be more than a trifle late!)

Fd.

Lore of the
marketplace

I know micros are supposed to
make youcome face toface 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
awfullot of other add-ons for an
awful lot of other machines. it
isn’t actually out yet.

Then there's the software
company that advertises its
word processor as ‘Compatible
with most micros. See table.”
Ontearingdown the page tothe
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
paintdry’, etcetc—you have to
ask yourselfif youreallywant to

dothis to your I‘l,ld[lljl:l\hlp 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
something more challenging.
Hang-gliding, for example.

M Lawrence,

Guildford, Surrey

ers must be honest insaying what
they found. And splitting prog-
rams is merely a matter of
allocating space to be fair to all
micro users. Only the long ones
run from one week 1o another —
Ed.

Atari owner
hits back

Is Atari-bashing now a national
pastime? Your joystick review
was less than complimentary,
despite the fact that for a
standard joystick I have never
heard 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 idiot
would claim any other CPU
could match it.

Also I 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
Atar B0 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
Spectrumis the Dragon, with 13
game reviews (six in one issue).
Even the Vic 20 has seven
Teviews.

I do not mention the lack of
ProgramCards (one only) as
these are contributed by read-
ers. However, (1¢1mcplay [E |
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 vou Atari
addicts for ProgramCards?) —
Ed.

THINK

| suppose that means the computer's not working again!
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ytes, trapped in a forest of errors or bug
page . . . edited this week by Richard King (Max Phillips is in holiday mode)

—

e BT T o e T N e |
! LR O A S S L O S

ged by Basic? Access our HELP

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

Atari language
school

Iam a novice saving hard to

buy an Atari 800, mostly
because there is an Atari Club
where I work. [ have asked them
which language 1 should con-
centrate on, since I have read in
PCN that there are other useful
languages.

I had decided on Forth, but
back came their answer, “‘Get
into Basic, it will give you a
proper grounding from which
to study more sophisticated
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 Bennetr,
Bexlevheath, Essex

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

Thatsaid, 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-
raminit,

It isn’t that Basic is less
capable than other languages,
Just that certain facets of Basic

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 what's
going on. However, if you learn
it well, use it properly and stick
to some set of ‘rules” about how
you present a listing, then it's a
very good choice.

“For getting the absolute max-
imum performance, the only
real choice is machine-code,
butthis hasthe problem thatitis
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-
mercial programming, 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.

- Arari Internation.

Basic compiler: produces a
machine-code  program by
translating Basic.

Lisp: a sophisticated Artificial
Intelligence language. which
comes complete with an editor,
prettyprinter for programs and
more.

Datasoft Inc, 9421 Winnetka
Avenue, Chatsworth CA 9311,
(213) 701-5161.

Basic A+: a more structured
Basic not dissimilar to BBC
Basic, which works with the
very sophisticated OS/A oper-
ating system.

C/65: 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/65: a complete machine-
code development system with

a very good assembler and a

co-resident editor, this works

with other OSS products.
Optimized Systems Software,

10379 Lansdale  Avenue,
Cupertino, CA 95014 (408)
446-3009,

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

Valpar International, 3801 E.
Jdth 5t, 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,

ElComp Publishing Inc, 33
Redrock Lane, Pomona, CA
91766. (714) 623-8314.

Comment on
my commas

When I try running the
following simple program,
and enter a string with a comma
in it, I find that the first part of
the siring up to the comma is
printed, but not the rest. The
computer doesn’t give an ‘Extra
ignored’ error, so I think it is
something to do with separating
data.
10 INPUT A$
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,
Hornchureh, Essex

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
vou don’t need (such as £) and
Lo 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 editing
features in the INPUT state-
ment. This isn’t good enough,
sothe 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, and it is a sign
of the shortcomings of the
available Basics that such “sys-
tems’ routines have to be writ-
ten at all, and one major reason
why more flexible languages
are a better weapon in the long
run, though they may be harder
to learn.

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? Asfaras]
know, it can only use colour
monitors.
David Newbold,
Birmingharm

tend to engender ‘bad’ prog-

ramming hahits. Whic,h me“". LG00 DEFPROC WORDIM(MIM,MAX.X,Y) iREM pass parameters

thﬂtk.t::r: L5 THOTE ?Ikt::.:h(}l(]d_l}i loio LOCAL P$.BS%,CR$,L: BE% = CHRE(Z): CRE = L.l-l%;';-""];"\?: REM declare locals

MAKIng an error in the logc. 1920 REPEAT: REM loop around -

This is mostly ascribed to the [1030  FRINT TAR(X,¥) I%3: REM print in right place

lack of ‘structured’ control in a 1040 BET P$: PRINT F$3: REM get character and print

program . . . see the perennial | 1070 IF " ¢ ot AR L _F-';El;.,.r;i g PE e L HE S OIS R ar R £

dl}tusstun_qftllcre]al!\-'cmcrlts i T e G e SR H* FEM buk if HmarF L_;_ eh:.\n

Ollf?ﬂbolgstatzmﬁnt : THEN I$ = I% + P$ : L =L 4+ 1: REM then add it to the end
youneedspéed, butexpec EMD T

to modify the program at a later ENDTF .

date, then Forth is a good UNTIL I{' = CR® AND L >= MIM) OR L = MAX: REM until we have erncugh

choice but be warned, itisn't all IH:I;'f,‘_.”."M'H ERLUE WAL He O

that easy. This is partly because ;

of the ‘unnatural’ way it works,
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The Dragon uses a 6847
graphics processor, and
this is what actually chooses the
colour of the border. Dragon
Data says there is no way to
change this, as far as they know.
On your second question, itis
possible to use a B & W monitor
with any computer ... just
don't ask us why it isn’t in
colour!

|',;|]l|||f|j|‘,[i]l||',§|i.j

Where are the

missing links
In March this year I bought
a Lynx computer for my-
sel
and still am.

However, I 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. [ evenread worrying
reports of the machine having
interfacing problems.

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

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

Colin Snow,
London

Patienceissupposedtobea

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'sfangs?)isthatitwon’t be
long.

To take your points in the
order in which Camputers ex-
pects to fulfil them:

June A 96k Lynx was imminent
at the Computer Fair last week;
it will sell for £299. An upgrade
for your 48K machine will cost
£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 with a cassette
— no extra charge — holding
printer routines,

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

. I'was very pleased withit—

track 5%in floppy will cost
£343.85 — double-sided ver-
sion is due ‘later’,

Camputers also expects 1o
launch a joystick interface
{£14.95) for the Atari-compati-
ble Discwasher Point-Master.
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 releasing seven
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
hits and pieces. One was a board
witha Z80 CPU, a Z80 CTC 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,
vet 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, mor 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
static RAM, most chips are¢
arranged so that a full eight bits
are returned with a single
access, which makes them
‘byte-wide’ chips.

Dynamic RAM, on the other
hand, is 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
full byte for each access, soitis
really a 1K byte chip. but there
is a tendency to use the alterna-
tive (and equally correct) de-
scription of ‘8K bit’.

A NEW ELAN

WILLBE

LAUNCHED ON
SEPT 14.

Elan Home Computers start up on Septcmbcr 14.
Elan Computers Ltd., 31-37 Hoxton Street, London N1 6M].

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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Multiplan
Apple [le 64k computer App ter Ile

; et raphics
only £t599 e

Immediate Delivery!!

'qpp| e s : _- o i SQ&Wd.IE: (Apple lle) e Operannu Systems & Display
: 2 & it ruld P = e (1T}

Save an extra £39.00
by buying a }'.IIIIILllL comprising:
/ 4k

ith controller ist Manager . Word Handler
rd y (O5) £ Lhu!l:h
n Monitor .

Bundle price only
Sirius Other Printers
Sirius equipment is available within '\ppl-. ;
hours at unprintable prices.

*(When purchased with Ylease 'phone for details.

Other Software prices on application

Accessories
Numeric Keypad
I'dddll‘.‘\

Apple Il Eccessones
Integer Car )

icro, working or nod, taken in pam exchange.

don't have a pan exchange.

Software (Apple II)
Applewriter 1.1
Apple Plot

re sent by
: 255 otherwise
Grappler

10/11 Salisbury Square, Old Hatfield,
Hertfordshire.

Telephon Hatfield (07072) 65551
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Scaled a new PEEK in microcomputing? If printed your tip will earn you a fiver.

Lt Nt VLA

If you've got something to crow
about . . . a bit of magic that’ll
make the world a better place
for miero 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 WI1A 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 keyvs and INST/DE-
LETE key. All keys will repeat
just by typing the following:
POKE®G50,128
By messing around with
POKEing location 651 you can
adjust the amount of time your
Vicwaits before it starts repeat-
ing. To return to normal type,
POKE®S50,0. 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 7(CL5) (10 Cursor
DOWN)"FEEK(197)
20GOTO 10
Henry Shinners,
Shannon, Ireland

BBC PLOT
thickens

BBEC 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, itappears that
in the new operating system
QOS51.00 onwards this ‘future
expansion’ has been under-
taken to a small extent in the
provision of some new graphics

“then draws a

commands which are as vet
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
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
Spectrum screen, but I have
found the easiest way. 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,
eg:

INPUT #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 1o a #3. Also fun
may be had by using the OPEN
# commands to switch the
output streams about.

#2 is the screen 's’

#0+ #1 are the keyboard ‘K" eg
OPEN #2,°k’

#3is the printer 'p" OPEN #2,
‘p’ = screen — printer.
Jonathan Warmough,
Banchory,

Kincards

A clean break
with the Dragon

The following routine will allow
the Break key on the Dragon 32
to be turned on and off at will.
This is particularly useful in
games using the cursor keys, as
the left/right cursors are direct-
ly below the Break key and can
so 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

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 (BBS80
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 621.47960
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
experimenting.

H E Lim,
Moss Side, Manchester

Some POKEs for
the Spectrum

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

B POKE 23561,n. This gives
the time that a key must be held
down before repeating in fif-
ticths of a second. Initially 35,
this can be POKEd to 255 for
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 screenis full.

B POKE 23609,n. This varies
the kevboard click length. In-
creasing its value to about 35
will give a more audible bleep.
B PRINT PEEK 23627 + 256*
PEEK 23628-23755. This gives
the amount of memory being
used by a program and should
be entered as a direct com-
mand,

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

Paul Smirh,
Cheam, Surrey

Sharp ROM
dismantled

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, voucouldenter
the program 10AS="
(space)”. Now POKE 32823,92
and list line 10. It's changed to
Af=“L"., Tryving other values
reveals all the keywords and
some graphics symbols.
Norman Bailey,

Bracebridge Heath,
Lincs

L

anale=a

TO 2¥PI STEP

HREM ¥¥ MEM FLOT COMMAND % BRC 05 1,98+ %%
IEEM ¥% JAMES BRIDSOM, BRARMSLEY #k

1GMODES : YDUL2, 2.4, 8, 8,8 radivs=250: VD29, S48;: 51 2;
2EMOVES . radivs FOR
SEDRAW radivsdSIHangle radivsdC0Sanale  HEXT : DEANE ., radios  GCOLE, 1
4AFORY E=radive TO—radive STEP-4:PLOTFF. B, HEXT : GCOLA, 2
SOFORYX==512T0S123TEP4 : PLOT V. radius+12, Y% : PLOT? 7, —radius—-12.
SACOLOURA : COLOURLIIA-PRIMTTABL S5, 2 2"PLOT 77 8. %"
FAFPREIMNTTAREC S »"TO BOUMDARRY "

FPI1-15

PRIMTTABC 32YFILLS BOTH WAYS"

T NERET
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Czes Kosniowski and John Ewing show you how iteration can help with your sum clearance.

IX8

The ZX81 sums up

terations, functions, floating point,

denominators — what’s all this got to do

with your personal computer? More
than you'd think. |

Mathematics plays a major role in
computing and computers are a great help
to mathematicians, One technique, itera-
tion, is used to calculate the answers to
almost unsolvable equations. The basic
ideaistotake your problem and re-arrange
it into a special iteration formula.

You then take a guess at what the answer
might be and stick it in the formula. The
resultisabetter guess at the solution. What
do you do with it? Stick the new
approximation back 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 caleulations, but you
can try out similar things on your own
micro. What's more, vou'll find similar
things are already going on inside vour
computer. If you ask it for some simple
calculation such as the square root of 7
(PRINTSOR(T)). it'sgot to get the answer
from somewhere.

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

1 REM PROGRAM 4

9 LET L=0.7

1@ INPUT ¥

£@ PRINT X

30 LET K=Lkdsxk(1-X)
40 FOR I=1 TO 200

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 again a positive
number, and you can repeat, oriterate, the
process to get another number again and
again.

Your computer can do this easily using
Program 1 (se¢ oppaosite). Lines 40 and 50
areusedtoslow 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 will calculate the square root

of that number,

The process ‘putin X, getout (X+3/X)/2"
is an example of a function. Iterating
functions — feeding the output back into
the input—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. Take a
number between 0 and 1. multiply it by 2,
subtract 1, and take the ABSolute value of
it. (You might write X3»ABS(2*X—1) to
indicate this function.) You can now
iterate this function by feeding the output
back into the input — again and again.

For example, if you start with 0.6, then
the output is 0.2, since
ABS(2%0.6—1)=0.2. If you then feed in

iterating you simply get the following
sequence:
0.6,0.2,0.6,0.2,0.6,0.2,0.6, . . .

That was easy. But what happens with
other numbers? Your computer can give
vou a clue with Program 2. Try various
numbers betweenUand 1. Youwill see 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'snothing wrong with vour
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:
0.1001100110011001 10011001 10011010

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

(0. 10011001 10011001 10011001 10011001

Whether or 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:
L.OOT100110011001 1001 1001100110100

Then it subtracts 1 to obtain:
0.00110011001 10011001 1001100110100

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 (), and then 1 ever after. For the ZX81
thistakes 321terations. In fact, by counting
the number of steps it takes your computer

i

|

5@ NEXT 1 0.2 the output is 0.6 since
€8 GOTO 28 0.6=AB5(2*0.2-1). When vou continue
3 Experimentation with the value of L in the function
x — L*4°X*(1-X] can produce the sort of values
READY. shown in the graphs below.
]
8.0 | e
. "U\
0.8 | (
2.8
8.7 | s ‘
8.5 | e |
8.5 | ?
0.5 |
I
8.4 L 8.4
L 8.3 i
8.z | 8.2
e.1 L R
B " L M L i L L B " L
8 €1 82 83 04 €5 8.6 0.7 0.8 8.3 | ] .1 8.2
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1 REM PROGRAM 1 1 REM PROGRAM 2 1 REM PROGRAM 3
18 INPUT X 18 INPUT ¥ 10 INPUT X
20 PRIMT ¥ 28 PRINT X 20 PRINT X
2@ LET ®=cx+3/%)s2 | 30 LET X=ABS(2WX-1) 30 LET X=ABS(2¥RX-1)
43 FOR I=1 TO 200 48 FOR I=1 TO 200 34 LET X$=MID$(STRE$(X+1).3)
58 NEXT I 58 NEXT 1 36 LET ¥=YAL(X$)
50 GOTO 20 6 GOTO 2@ 49 FOR I=1 TO 2088
: READY. 5@ NEXT I
READY. 0.10011001100110811001100110011010 = ,6 o8 paln
g.e0ll001100110011001 1001100110100 = ,2
5 2.10011001100110011001100110011000 = .6 RERDY.
S 2.0211001120110911201 1001100118208 = , 199999999 -
1.75 3 g.leeileelledlipe110011001101800080 = 600000001 RUN ag 84
1.73214236 6,80110011001102110011001101000000 = ,200000003 b 5
1.73205881 0,1001100110P11001 10011001 10BERR08 = ,599555594 .6 .84 .58
1.72205881 0.00110011801100110011001 100006002 = , 199999988 2 N . 36
732 P,10011001180116011001101000800000 = ,6EROE0024 . 26 28
1.732@83881 2,00110011801160110011812000200008 = , 208000048 " 2 d
. 73205031 0.10011001109110011001106000006C08 = ,599999905 | & .28 44
: ©.00110011021102110011800000000000 = , 199999809 .6 .44 .12
1.73205081 2.10011001100118011010600000020000 = ,600EPO3B1 2 12 76
1. 732850881 0.09110011001188116100000022020000 = ,200000763 i 3 7
1. 73285821 9.10011001100110011000000000800000 = ,599998474 .6 76 £
ry g.pelipoliealigelleoeeoneoedp0a00e = , 199996948 o e .84
1. 73285081 0. 12911001100110100000002080002080 = . 600006104 6 04 g2
1.732050851 0.2911001100110106ACOA0000CAR00000 = , 200012287 . -84 .
1.73205021 0.10011001190116900002020P00000008 = ,599975586 .2 « 32 .84
; 9.00112011901100802006000000000000 = , 199951172 .6 . B4 .68
¢.10011001191000000080000002000000 = ,6@RRITESE 2 €8 36
RUN 2,001100110100900002000ARCRRE00E08 = ,280195313 * . 4
2 ¢. 10011060110000000060G000000000000 = , 599609375 .36 .28
0.08110011000000000000000020000000 = , 1992167 RUN .44
1.73 0.100110109002020PP022RB2EREQ00000 = 6015625 RUN
72214236 9.00811@160000000008000000000006008 = ,203125 . 22 .12
g3 @¢.10211006000000C020090000R00BEERR = ,3937S . 56 . 295 e -
1.7320350861 ¢.901 16090020000C0200E0R0008E00000 = , 1875 12 49 52
1.73205081 0. 191600000002EEC00CA000AREGACA000 = 625 . ; b
i.73205021 £.010PE000000E0R00AC0BRAOOOC000000 = , 25 .76 .02 .04
{.73205051 . 120C0000002A00200BC00R0R00000000 = 5 52 .96 .92
: ,0000000R00022CI0DER0RCHA0CA0R000 = @ 04 a2
1.7320568861 1.806000000000220C000BC0EGCECREC00 = | G B
1.7320%5881 1.000800200220000020R0CAG0000C0000 = §
1.732@83651 S§TRing and then taking its VALue. There is in fact a simple way to predict
1.73285881 However, on some computers this still  what will happen to any number and what
causes problems because of exponential the length of the resulting cycle will be.
RUN notation: so we add | before convertingto ~ Write your decimal as a fraction and cancel
a string and then remove the 1 from the anv common factors (for example,
v string before taking its value. We nowhave  (.255=255/1000=51/200}. Now write the
3.71428572 a new program. Program 3. Note that denominator as (2%9%(5%). The result will
2.260898981 Sinclair users should replace line 34 by  be that after A+ 1 iterations you getacycle
1,79392039 LET X$=STRS(X). Running this pro- oflength 2*(5*~"). For example. for 0.255
1.73311772 gram produces the correct result. the denominator is 200=(27)*(5) and so
B Another way to make the computer do  after iterating three times the numbers
1.73205114 thecorrectthingistoreplacelines34and 36  repeat every ten times. Try it with various
1,732056881 with the single line: other numbers.
1.73205@81 35  LET X=INT{100000000%X+.5)/ Iterating functions can be a great way to
1.73205081 100000000 experiment with your computer. In fact
= This will work for any decimal witheight  such experiments have recently been
1.732035051 or fewer digits, provided vour machine is  looked at by mathematicians and physi-
1.732085081 accurate to nine places. cists, and words like Strange Artracters and
1.732850681 You can now input various decimal  Chaos have beenused to try to explain why
numbers between 0 and 1, and see what  things happen as they do.
happens. For example. if you input 0.04 A good function to experiment withis X
to reach 0 from (.6, you can estimate the  then after ten iterations you return to the  3L*4*X"(1-X) for different values of L.
number of bits your computer usestostore  start. If you input 0,168 then after 50  Try letting L=0.7 and then iterate for
a number. iterations you return to the start. But for  different values of X between O and 1. Use
All this is fine, we now know why the some numbers you never return to the  Program 4 (see far left). there are no pitfalls
computer went allwrong. But whatcanwe  number you started with; instead you here!
do about it? Is there a way in which the get a sequence that repeats. Such a You might be surprised what happens
computer will do the correct thing under  repeating sequence is called a cyele, and  when you experiment with different values
iteration? The answer is ves, and the keyis  this concept is important in what is called  of Lbetween (.7 and 1. Next time you have
to look at what happened to 0.6. ‘group theory’ — an elementary account  aspare moment or two, try iterating some
The solution is to replace the calculated  may be found in Puzzle it out: Cubes, other functions on your computer — you
value at each step by the printed value.  Groups and Puzzles by John Ewing and  may discover something new and un-
This is achieved by converting X into a  Czes Kosniowski. known,
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My A4S
couLh | BYTE
THRWGA ANNTAING -
UNTIL THUESE

/
’J

‘GEMINI’
SOFTWARE

1. DATA BASE

Name____
Address

Please send me[ ]32K RAM Pack/s @ £49.99 £ STOCKCUATREL
Software Number| 32K RAM Pack (@ £59.99 3 MAILING E1SE

' ) O 4. INVOICE/STATEMENT
lenclosecheque/POforg u\ ‘

£19.95 5.HOMEACCOUNTS

SEND TO: PLUS 80 LTD. ; i

(No stamp needed) FREEPOST - 28159 bytes o B e e
HARROW " Allow 7 days BUY SOFTWARE AND RAM PACK

01-423 6393 MIDDLESEX HA2 DBR TOGETHER FOR £59.99 (inc)

The Plug says No to
=i dirtpowsr.

t

Because dirty power is the most
likely cause of the unexplained
errors and circuit malfunctions
which can upset all micro based
products and their users.

HOW

The Plug with its own built in filter
and transient suppressor reduces
the effect of electrical naise and
spikes and increases the reliability
of bath hardware and software.

‘ Protect your computer from
4 unnecessary power problems, RRP. MEE50 ik
i say ‘No’ to dirty power. Dealer E’ﬁ?;m“éfaﬂ:

The Plug is available from dealers or direct from the manufacturer

FOR FURTHER INFORMATION CONTACT: i
WARNING Unfiltered p powelcan Power International Limited 2A Isambard Brunel Road,
| damage your computer's health Portsmouth, Hampshire. PO1 2DU. Tel. (0705) 756715
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Kevin Faerber

Barry Miles offers some Sterling advice on buying micro-wares from the United States.

¢ now have a thriving micro

industry in the UK, but the whaole

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.

[wasgivenavery attractive leaflet which
explained how simple it all was. There
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, itis notvery helpfulif the sumhe
gets is $48.50 or $51.50.

The recipient won’t have problems
cashing your cheque, because payments to
the US and Canada are made in loca
currency, so the recipient won’t have to
pay fees and lose on the exchange rates to
cash 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: °T think you may find the banks
are cheaper.’

[ 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. This could be paid into the
American bank. but the person payingitin
would be charged a large amount by his
bank for handling it

There is another snag: the goods would

be more than a little delaved. because the
recipient would be unwilling to send the
goods until the cheque had been cleared.
This is important, as vou 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 [ went again.

Here 1 heard about the ‘International
Money Order’, whichis acheque drawn on
Barclays Bank International, in NewY ork.
therefore having the status of a banker’s
draft. (I should explain what a banker’s
draft is: it's a cheque drawn by a bank
itself, on a bank, and is therefore virtually
pguaranteed, 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. 1 sent one of
these off to California by air mail. and
had the goods in seven days.

Butthat isn't the end of the story. If you
have a Barclaycard or Access card,

Uncle Sam’s

check-out

aoverseas mail-order will be even easier.
Many US suppliers will accept payment
with these, so all you need to do is to quote
your Visacard or MasterCard number. [tis
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 you 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 vour
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
phoning, and make aninternaticnal call by
STD to America. [ know this sounds
expensive, but if you tell them you are
calling from England, they will deal with
you 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 vour card
number and expiry date clearly, and define
exactly what youwant, if possible referring
to a magazine advertisement. Finally. tell
them whether you want air mail or first
class mail.

Usually they are so impressed that vou
bothered to phone that the goods come
out on the same day and vou may well
have them in three or four davs.

All you need now is for customs to
release them quickly without bothering to
collect the duty . . .
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ots of micro magazines published by VNU called '‘Personal Computer
pretend to take computer . Games’ which will help you do just that.
games seriously. No matter what micro you own, ‘Personal

But seriously, as a person Computer Games' will tell you everything you've

with the perspicacity to read ever needed to know about the games you can

this magazine, you know better.  play with your micro.

Yet you still want to playgames  And the wherewithal of playing them.

with your micro, rather than let  Make sure you don’t miss out. Shoot on down to

your micro play games with you. your newsagent, or use the coupon below to order
So that's why from July your copy. Now!

onwards, you can buy a special magazine And start winning, winning, winning.

r[i—————--———----

I enclose my cheque made payable to Personal Computer World
for £1.35 (P& Pinclusive)

[] 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 P

Namer— - . -+

Address

Please send this order, with your remittance to: Personal
Computer World, Circulation Dept., Freepost 38, London On’
WI1E 60QZ.

L-_--------L
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HAVEN HARDWARE

ZX PRODUCTS & JUPITER ACE
4 ASBY ROAD, ASBY, WORKINGTON, CUMBRIA CA14 4RR.

New retail outlet in Whitehaven Town Centre at
85 Scotch Street, 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.

2080 & ZX81 HARDWARE

Repealing Key Module KITE3.95 BUILT £5.95 (As reviewed by Papular Computing Weeki)
Inverse Video Module  KIT £350  BUILT £4.95 (As reviewsd by Popular Computing Weakid
Keyboard Beeper Module  KIT£6.95 BUILT £8.50
Keyboard Entry Module  KIT£2,95 BUILTE4.95
InputOutput Port  KITE10,95 BUILTE14.95
(Can be used with 16K RAM and printer without motherboard)

Programmable Characier Generator  KITE17.95  BUILT £24.95
3K Memory Expansion  BUILT foronly £12.00
The most reliable memary expansion availabe
Full-Size Keyboard with Repeat Key - The first of s king
Built version plugsin.  KIT £26.95 (Postage £1)  BUILT £24.95

ZX81 Edge Connector £295 ZX81 Edge Cards
ZX SPECTRUM HARDWARE
IX Spectrum Edge Connector  £350  ZX Spectrum Edge Cards £1.75
ZX Spectrum Input/Output Port  KIT 21185 BUILT £15.95
ZX Spectrum Sound Amplifier KIT£3.95 BUILT £5.95
X SPECTRUM SOFTWARE CASSETTES

£1.50

Fruit Machine Colour graphic representations of fruits. Including HOLD and GAMBLE  £4.95
Solitaire Alpha-Numenc move entry.  £4.95
Palience The popular card game (cheat proof)  £5.95
Mancala The Chinese Logic Game.  £5.95
REPULSER Repe! the alien invasion.  ©4.95
BOOKS
Cambridge Collection  £4.95 Cambridge Colour Collection  £6.95 Cassefte  £2.95
WE ALS0 STOCK A LARGE RANGE OF RESISTORS, CAPACITORS, ETC.
Access Card Orders Accepted 2333 JUPITER ACE
Ring 094 686 627 ¥y S INPUT/OUTPUT
(24 hr. ANSAPHONE) -3 a2%= el
p ﬂ“nﬁ“ KIT £13.95
=]
= a® g BUILT £17.95
JUPITER ACE  £85.00

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.

LB B N N BN B N B |

rInterfatt Pablications, VW 44-46 Earls Court Road, LONDON W8 &E].
Flease send me the books indicated above. | enclose §

Mame ... ..
l Address

. “{reg. TM)

ZX SPECTRUM & ZX81
EDUCATIONAL SOFTWARE

h

Spectrum Junior Education £7.50

Use your Spectrum to help your children with their school

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

programs for the 7 to 11 age group.
Topics include English comprehension,
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 motivation.

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

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

supplied.

spellings,

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,

4BK Spectrum and 16K ZX81 versions of the cassette are
available. Please specify which you require.

Professional Computer Assisted Learning materials from:
CALPAC COMPUTER SOFTWARE
108 Hermitage Woods Crescent, St Johns,
Woking, Surrey GU21 1UF.

SPECTRUMJUNIOR EDUCATION JZ AVAILABLE

OVERSEAS ORDERS:£6.50(51 ]‘_fjﬂ‘ PERCASSETTE; INCLUDES AIRMAIL
POSTAGE

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 Spectrumn are
included, with clear instructions on entry and play. Each program
is explained fully with complete details on how it is designed and
written, Introductery 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 to enjoy your

ZX Spectrum and learn

its secrets at the same

time then this is the

book for you!

Bob Maunder is co-
author of ‘The ZX80
Companion’ and author
of ‘The ZX81
Companion’. He is a
Senior Lecturer in
Computer Science at
Teesside Polytechnic,
holds an MSc degree in
Computer Science, and
is @ Member of the
British Computer
Society.

The Spectrum Games
Companion is available

IRy b 150y from good book shops,

or send £5.95 to:
LINSAC (P.C.N.) 68 Barker Road,
Middlesbrough, Cleveland TS5 5ES

Postage is free within the UK, —
add £7 for Eurape or £2.50 outside Eurcpe.

Bob Maunder

ONLY
£5.95
E—

ISEN 0 907211 02 X

B G ’
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QUESTION

WHERE CAN | BUY

NEWBRAIN ‘A’ 32K

NEWBRAIN ‘AD’" 32K

SINCLAIR ZX81 1K

SINCLAIR SPECTRUM 16K
SINCLAIR SPECTRUM 48K

ORIC-1 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:-

IMCRDCELL COMPUTER SYSTEITNS

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

s
A
1

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

PLEASE SEMD ME

NAME

ADDRESS

SIGNED

FOR GUR COMPLETE PRICE LIST

TOTAL ENCLOSED £

TOTAL £
+ CARRIAGE £

PLEASETICKD PLEASE DEBITMYACCESSNO T T 1T 1T 1T T 1T 1T T T 1T 1T 1T 1 1

e e |

26
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Be quick on the draw with your joystick. Ke

| GRAPHICS I

yin this Etch-a-Pad program by Edmund Bamber.

hen we first opened Edmund

Bamber's letter containing his

Etch-a-Pad. it looked pretty in-
nocuous. But when we tested it, we found a
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.D
and E.

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

5 OR S=&

THEM X=X-1
S=4 THEM Y=Y-1

v DR S=5 THEM Y=Y+l

165 IF S
170 SOUND @, 0,
175 IF X»XA THEMN X=

IF ¥>Y# { Y=YA
IF ¥<1 =1 i
IF B=4 =146 THEW BO3UE 21T

RETURMN

L:.:lt.'u% 2:PLOT X, ¥:COLOR B:PLOT X,¥

RETURM ]

S5 GRAFHIES Z2+i&: ST

» pe YOU WILL MEED A JOY STICE

245 2 £&1" (optionalylA I-l'-‘-l'.‘L‘:lI_'-
GROUMD (3270 C E

a7 7 £43=ARTIST'S ETCH/A

275 FOR D=1 TO 3S00:NEXT

280 RETURM

THEN XsX+1

UMD 0, S5+ (0e¥1 /2, 10,8
i

* FAI"ARTIST S ETCH/ASFAD" 2 7 10 T i
plyr
phyr

Portrait of the
Atari as an artist

up to 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 — uses only
two colours, black and white. But it does
feature an erase facility using 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, each giving you a choice of three
different pen-widths and up to 16 pen/
drawing colours — plus a choice of 255

(E) FOR

10 DRAW WITH AND®

i1y jack -
el TO CHANGE THE COLOR OF

. THE BA
(23 - jach 10

background colours (which are available
while drawing).

Instructions

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

Options for paddles
Paddle (2] selects background colour.
Paddle (3] sclects pen size.

The background colouris also selectable
by placing the pen over the colourindicator
at the top right of the screen,

Amendments — delete hines 30 and 32 to
select single pen widths if you have no
paddles.

Variables in the program
R Graphics mode

PA Paddle

BA Colour update

YA Max. Y. Axis

S Stick (0)

B Present Colour

XA Max. X, Axis
@ —\

RES 4 COLOR

RES 4 LOR

RES 4 Ci ‘
|
|
i
|
|

CTOWCR F RS

These screens show the menu for Etch-a-Pad
and two pictures created using the program.
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The new

TT Professional Computer.
If you want the business edge,

L

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 Computer. 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

its the answer.

popular application programs from
the best software suppliers to help
you create spread-sheets, do word
processing, construct graphics,
communicate with other data bases
OF Create your own.

All of which lets you control
assets, 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 TI
Professional Computer.

The T1 Professional Computer

Systemn Unit

16-bit, B0B8 microprocessor

G4AK byte RAM, expandable to 266K bytes
4K byte graphics display memory

G-slot expansion bus

Keyhoard

Specially designed low profile

Popular typewriter layaut

97 keys. including 12 function keys

Separate numeric keypad and cursor control
clusters

Tactile response, for quick positive entry
Upper- and lower-case letters

FOOTNOTES: MS-DOS is a trademark of Microsoft Corporation. CP/MM-B6 and Concurrent CP/M-BE are trademar
trademark of the Regenits of the University of Califorma

SPECIFICATIONS

helps you make better business
decisions based on berter
information. With the performance
and reliability you expect from TI.
In short, it’s the answer.
For full information phone
0234 223000 or write to
Texas Instruments, Manton Lane,

Bedford MK41 7PA.

TEXxas
INSTRUMENTS

Creating useful products
and services for you.

Display Units

12-inch monochrome (green phosphaor) or
13-inch full-colour, 25 lines x 80 columns
High resalution, 720 x 300 pixels

Mass Storage

Built-in 320K byte diskette standard
Additional internal storage of 320K byte
diskette, or b or 10 Mbwyte Winchester disks
aptional

Communications Options
TTY, 3780

3270 SMNA stand-alone
3270 BSC and SNA cluster

Operating Systems

MSE™.-DOS, Digital Research™ CP/M-BE®,
and Concurrent CP/M-B6™ LUCSD p-Systerm™
Languages

BASIC, COBOL, FORTRAN, Pascal
Applications Software

Ower 100 programs available from the most
popular software vendors such as Microsoft,
Ashton-Tate, Micro-Pro, IUS, Sorcim, MPSL,
Lifeboat and others

Printers
150-cps T1 850 Series for most applications

ks of Digatal Ressarch Ing, UCSD p-systemis a
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Peter Schrank

R SOFTWARE o

Word-processing packages for the 64 are on the increase. Pete Gerrard has a word for them.

Pro processing on the

Commodore 6

ord processing and the Commod-
ore 64 seem to be a popular match

at the moment, with a rash of

packages appearing in recent weeks. [ took
alook at four of the main contenders — all
of them claiming to turn your micro into a
fully-fledged word processing system.

Allyou need is the 64, adisk 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
criticismoftheslightest 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 to correct the anomalies 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
require in 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

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
I found Wordpro virtually impossible to
crash, but there are twoserious flaws in 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,

Notleast ofthe changes wouldbe alower
price. Better products are available for half
the cost.

Vizawrite

Vizawrite suffers only one of the limita-
tions of Wordpro — the background
spooling of files. That aside, it isonly astep
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.

Presentation

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

It is not condescending, assumes you
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know about computers and covers each
command competently and quickly. Tts
sole failing 1s 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. 5o 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

readily appreciated by anyone used to an
electronic typewriter,

Commands used to format text (you still
have to do 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 displaved 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 tyving
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
couldbe added to make iteven bettervalue
for your £69.

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

L]
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 do most of the operations
you'd normally want to carry out on a word
processingsystem, butitis hard work doing
so. If you're inserting text, or — heaven
forbid— have made a mistake, youmust go
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. [ think

setting tabs (numeric or alpha) will be

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 I've looked at
here, this offers the maost features and is
probably the easiest to use.

Like the rest. PaperClip will not do
background printing, nor will it check the
speiling of a document. If you want those
sort of facilities, you should take a look at
vet another package, Easyseript.

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 many
cases the same syntax as Wordpro, It 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 you canread 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 vou should attempt the impossible.

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

Comparison table

Name Wordpro 3
Max. text area 329 lines
Global printing Yes
Search/replace Yes
Column manipulation No
Mailouts Yes
Sorting No
Spelling checker No *
Background printing No
Calculations No
Video output Mo+t
Screen scroll No
Different printers Yes
Word wrapping Yes
Word count No

Vizawrite PaperClip
875 829
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Mo Yes
No No *
No No **
No Yes
No Yes
Yes Yes
Yes Yes
No Yes
Mo Yes

Other programs exist to allow this but are not built in.

Command exists but is not implemented

Available on the 80-column Commodore versions

Quick Brown Fox
Features
Documentation
Performance
Usability
Reliability

Value

Lo o fefo]e ]

Price £6() Publisher SPT Electronics,
Tollesbury, Essex, tel (0621) 868484 Other
versions Vic 20 Outlets Contact publisher

Vizawrite 64

Features nnn
Documentation Ilﬂﬂll
Performance IIII
Usability (o [o]s]
Reliability

opnon

Price £69 Publisher Viza Software. 9 Mansion
Row, Brompton, Gillingham, Kent, tel (0634)
813780 Other versions None Outlets Mail order.
Commodore dealers

Wordpro 3

Features n
Documentation ﬂﬂ ll
Performance nnn
Usability (o[e]e]e]
Reliability nnn
Value

Price £125 Puhblisher Professional Software
Other versions All carlier Pets Outlets Wego
Computers, 22a High Street, Caterham,
Surrey. tel Caterham 49235

PaperClip 64

Features ﬂﬂﬂ

Documentation ﬂﬂﬂﬂﬂ

Performance ﬂﬂﬂ

";":?h:]'iltr Banan
iability

Vo annnn

Price £86 Publisher Batteries Included Other
versions Commaodore 8000 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,

o SOFTWARE &

Ted 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
or its ease of use.

Simplifile 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 PIP and STAT.

Simplifile is provided on a single-sided,
single-density 8in floppy disk, and can be
used on any CP/M system that will read a
disk in this format.

Features

When you use Simplifile there is a screen
display in two parts: the “Disk Area”in the
top three lines which shows general
information about your disk. and which
vou use for giving global commands: and
the “File Area” in the rest of the screen
which shows information about your files,
and which you use for giving commands on
individual files.

Simplifile allows you to carry out almost
all tasks by moving the cursor around the
seréen and giving single key commands,

The file commands available are:

7 Display File Commands

B Backup file

C 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

N Next screen

P Previous screen

R Rename file

T Make this top row

U Copy file to another User Area
V View file on screen

X Execute program

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

To use these commands you move the
cursor alongside the file name and pressthe
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 is
used for the general commands, and to use
these you move the cursor to the command
you want and press RETURN. “Exit”
takesyouback to CP/M, and “FLst” lists all
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 vou to Backup. Erase or List any
number of files at once.

Touse 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” ontothe screen; and then move
the cursor to whichever of these you want
and press RETURN again.

Another useful feature is a separate
program called FINETUNE. This allows
you to set the date format to MMDDYY
DDMMYY or YYMMDD: set the List
command to print with or without line
numbers; change the line drawing symbols
for the screen display; and set up an
“Execute Command Program List”. Thisis
a list of up to five file names which can be
executed together by a single “X” com-
mand, so vou can, for example, put in a
program name 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 be more than 19 characters so you
have to use very short file names,

Presentation

The disk islabelled with the program name
and the disk format, and comesina manilla
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. 7

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 vour
terminal.

TERMINAL automatically configure
Simplifile for any of 24 common
your terminal is not amo
to use TD which asks vou 1
control characters ete,
terminal.

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

Y T
} speCil

used by your

the

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

However, to read single-density disks
you have to 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
The single key commands make Simplifile
easy to use. and to remember. There is a
‘help’ command which gives a list of the
commands with brief statements of what
they do.

Simplifile is intended to provide easy
access to the computer for straightforward
operations like listing files or running
standard programs. and it appears to be
suitable foruse by people who only need ta
use the computer occasionally.

Reliability

Simplifile has comprehensive  error-
checking builtin, and will give a message if
you type in an invahd date or an invalid
command. The program will also ask vou
to confirm before it carries out an
operation like ERASE.

The error messages are brief but
informative, and the manual features a full
explanation of all the messages.

Verdict

Simplifile replaces some of the commaonly
used CP/M commands with a new set of
commands that are mucheasier for acasual
user to learn. The facilities provided have
been well thought out and Simplifile could
be very helpful in an office or similar
environment where there are many people
who do not use the computer regularly but
sometimes need to run astandard 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 vou

RATING

Features annn
Documentation nnnn
Performance (e]e]lsle]s!
Usability onnn
Relsbitty nonnn
Overallvalue nonon

Name Simplifile Application Simplified extension
to CP/M Operating System System CP/M. with
8in discs Price £75 Publisher Sclven Systems, 3/5
Guithavon Street, Witham, Essex CM8 1BJ,
Format S55D 8in disk Language Machine code
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DISK AREA
[_____DISKINFO___| DISK COMMANDS

* SimpliFile * Sort Hult
Diek Left: 138K Exit FLst

|Current:A Backup:B Date: 081082
|User: 0 Id:
i < Diak Hessages»»

DISTRI

|
|
File: 3 of 42 | Help
|
CHD Name Type |

Size | chgDat | Descriptien

=-=DISTRI DID | 2K | 073082 | SimpliFile's private file
Filel coM | 2K | |
File2 CoM | 14K | 083082 | This important file

The Simplifile screen is divided into the Disk Area [the top three lines on the screen) and the File Area
(everything below the top three lines). The Disk Area contains information and commands that relate to
the whole disk. The File Area comtains information about the individual files on the dishk.




BBC DEALERS

IN LEEDS

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" Green Monitor £05
(+£6.50courier)

BBC Joystick

LeadforSanyo

£13p.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

AL

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
childneeds (4toanyage).
£5.95 (+£1 p+p)

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

£5.95 (+£1 p+p)

If purchased together on one

tape £11.00the pair
(+£1p+p)

Accessories
for
BBC Computers

Cassettesper 10£4(+£1p+p)

GTM

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 p+p)

6522 buffers £4.75(+£1p+p)

DINtoJack cassette leads
£3.50 (+£1 p+p)

BBC Machine dust covers
£3.95(+£1 p+p)

Disk Drives

BBCDisk 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-
ity disk included)
£450 (+£4 p+p)

Printers

Acorn GP80A Printer
Lowestever price!
(+£4.50 p+p)

Acorn GP100A Printer £228
(+£4.50p+p)

£199

-
— - -

Barclayeard and Access welcomed
NEW SHOWROOM

864 YORK ROAD, LEEDS
Tel.(0532) 647474
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Arcade Action For The
ZX Spectrum

| =_
If you want Arcade quality control for your Sinclair ZX Spectrum, you'll find
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 at the 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

COMPUTING LTD.

: : “Reg. Trade Mark
S :f‘mff,',';':,':'rg'tz':ﬁ’s:""m Clydesdale Bank Building

High Street, South Queensferry
Edinburgh EH30 9HW

TRADE
ENQUIRIES
WELCOME

Tel. 031-331 4400

34

PCN JUNE 23-JUNE 29, 1983



PCN PRO-TEST

‘The MPF-I1is a new thermal printer for anew micro. Ian Scales finds out how Microprofessionalit is.

rof in rint

The MPF-II gives good quality printing, but the price may be a stumbling block.

he MPF-II thermal printer is de-

signed principally for use with the

MicroProcessor (PCN issue 9). Its
usefulness doesn’t stop there, however, for
this little printer is capable of interfacing to
a range of micros including the Apple Il or
any computer with a parallel Centronics
interface.

This review was based on using the MPF
as acompanion 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

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

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

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 Basic commands: 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 (this couldinclude the
BBC micro or 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 also costs 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.

Item MPF-II Printer Interfaces MPF-II, Apple
11, Centronics Manufacturer Multitech Price
£185 inc VAT Distributor Sirtel (0733) 313 444

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? Ian Scales sheds a

PCN PRO-TEST|

little light on the question.

he BBC Micro was conceived by

Acorn as. if not a “bare bones’ micro.

then at least one with enough ins and
outs and spare places for future goodies
like second processors and networking
options.

It's ironic that Acorn has been notor-
iously slow in getting these upgrades offthe
drawing board and into the shops in
reasonable  quantities. The honour of
offering the first major BBC upgrades has
gone instead to Torch Computers whose
30 disk pack is now widely available.

This system is two 400K, double-sided
disk drives and a Z80 card which plugs into
the Tube. This card is hlessed with 64K of
RAM. of which 63K is available for
programs and data,

Butfirst. a bitof background. The Torch
micro uses the BBC main board with its
6302 processor as the input/output hand-
ler. This does the job of outputting to the
sereen. scanning the kevboard. and so on.
The program processing work is under-
taken by o Z80 processor and memory
which runs a Clook-alike” version of the
industry-standard 8-bit operating system.
CPIM.

TForch cheekily calls this CPN (Control
Program Nucleus)— well. they don't elaim
o be good at dreaming up spurious
acronyms, [ was anatural - progression
therelore, for Torch to reverse the process
and package the non-BBOC part of the Torch
for BBC users. This is essentially what the
R0 disk pack is.

The disk unitis designed o go under the
BBC, which is a it of a nusance really
Aldthough it makesa nice picture it also lifts
the computer another three inches off the
work surface so that i ordinary circum-
stances you could be typing up by yvour

iy

chest. You can always get a lower desk
although this leaves the disk doors in an
unusual place. or you could buy a bigger
desk and have the drives alongside.

Installation

Installationisa tricky business. If voucan’t
uncork a wine bottle without Liunching a
fleet of little corks into the beverage then
it's probably unwise to undertake what
turns out to be a similar job inside vour
expensive BBC micro.

You have to prize the power leads from
their fiddly sockets on the board: be
warned. metal fatigue sets in surprisingly
quickly and it’s casy to spap the connec-
tors. The power is re-established from the
disk drives by a cable fed through the
Econet hole. There are also a number of
chips tobe putin the right places. andif vou
don’t already have o disk interface there
are even more — get the dealer to do the
job for vou.

The drive ribbon cable goes in the disk
drive port and the Z80 card is adhered to
the underside of the BBCs lid, its ribbon
cable feeding down past the kevboard and
into the Tube socket on the outside of the

casce.
The disk cabinet is a rather robust beast

of sheet metal construction. Itwont break
vour back. but its addition to vour BBC
systems will make the micro more seden-
tary than it may have been before. Still,
when you shell out £800 it’s nice to zet
something that doesn’t look as if it came
from Woolworth's.

The Z80 card is compact — about theé
size of two cigarette packets. but as it's
tucked away inside the cabinet vou'll forget
you've got it.

Now. a word or two about CPN. As
mentioned earlier. CPN is a compatible
variation of CPM. Torch claims it’s much
more flexible than CP'M and has more
built-incommands. making it easierto use.
The original CP'M stands for Control
Program for Microprocessors and acts as a




disk operating system for Z80-based
microcomputers. CP/M is a subject on
which many people in the microcomputer
industry hold strong opinions. Its good
pointsinclude beingaround longenoughto
have lots of applications programs written
under it and to have lots of people who
understand how it works.

Its bad points include being around long
enough tolook abit ‘unfriendly’. especially

to new users. CP/M was designed in the
days when micros were usurpers on the
computer scene. Most of the people who
were expected to play round with them
were already experienced in the esoterics
of mainframe and mini computing and
didn’t notice how unfricndly it was.
Its detractors — and there are many

say it tends 1o throw up meanimgless error
codes and demand equally meaningless
strings of commands to get programs to do
anyvthing. Betore CP/M enthusiasts start
reaching for pen and paper. it's important
to say that the advantages undoubtedly
count most — friendly new whizz-bang
operating systems aren’ tworthmuchtothe
average micro user if they expect him 1o
write his own applications programs be-
cause "as vet only a word processor and
spreadsheet are available and they cost the
carth.’

Features
Unlike CP/M. CPNis resident in ROM and
is always a couple of kevstrokes away — it
doesn’t have to be booted into the system
at the start of a session.

Due to its long pedigree. the CP/M
library of programs is vast and Torch’s
offshoot already _has a host of CP/M
programs adapted for it, Fortunately this
adaptation only involves getting the pro-
grams onto the Toreh disk format. so no
major difficulties are involved.

Not the least of the available applica-
tions is the ever-popular Wordstar word
processing package. This seems 1o hine
developed o cult following. The fact that
gigantic books have been written just to
introduce it indicates something of its
popularity. and speaks volumes for its
complexity.
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Other packages available for the Torch.
and therefore the Z80 Card. include such
CP/M chestnuts as Mail Merge. Spellstar,
Calestar and  Supersort. More. prosaic
apphecations like imtegrated  accounting
suites are also catered for.

The economics of the exercise make
interesting reading. A BBC Model B costs
39y, Add another couple of hundred
pounds for a monitor and a further £95 for
the disk interface. With the Disk Pack
costing £800-0dd vou have a Torch micro,
minus its communications lacthities, for
less than half the Torch’s £3.200 price tag.
Admittedly vou don’t get any of the
Torch’s superb built-in communications
facilities. but for less than E1001s possible
to buy a hard-wired modem for aceess to
Micronet. You also have the facilities of
the BBC for games and so on.

The only question about the Z80 disk
pack is whether it's a peripheral for the
BBC. or asystemwhich depends ona BBC
to act as a peripheral.

It would appear that Torch has actually
undercut its own flagship product.

ltem /50 Pack Machine BBC Micro
Manufacturer Torch Price £750 plus VA
Contact REEW . Charing Cross R, (0= 240 3380

[ ] m
Second opinion
Turning a BBC micro into a Torch for only £780 sounds
just too good to 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 menitor. Finally, you won't get the buikt
in autodial/auto-answer modem.

These are features | certainly missed. | also disliked
the idea of designing the drives to sit under the micro.
Using the Beeb in this way made for a very
uncomfortable typing position (to be fair, you can of
course place the box elsewhere).

Negative points disposed of, | have only praise for the
drives. Linked up to the BBC it operated just like the
Torch. 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
forthe BBC. i's an ideal solution as you get the best of
both 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.

If you want 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
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Shootout at the UK corral — who’ll win your money in the £400 range? Andrew Tollyfield referees.
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ATARI VS ACORN

tis only a short time since the BBC was

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. [t already
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, market
shares and peer group pressure later, Atari
has brought the price of its prize
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,

Perhapsmostimportant of all, both have
extensive software support: the Atari by
virtue of its age, the BBC because of the
excitemnent and high regard it has pro-
voked.

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

Atari 800

¢ Atari comes in a robust console with

a full travel gqwerty keyboard which
features 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

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, while the others can hold
expansion RAM — three 16K modules
giving the B00's 48K. A bonus point for
design here: when vou 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
joysticks 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 [/O
connector and monitor socket together
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 Atariis 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
concerned solely with connecting up all the

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
called from Basic. Further, Atari is
amazingly secretive aboutits machines and
you will find no details of circuits, chips or
connectors which will allow you 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.

First, the Atariwasamong the first, if not
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

g
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sprites and background objects. Full  andAtari'sversionisthe 810, Thiscomesin  switch, RS432 serial port, and connectors
collision detection is also available. asturdy.ifsomewhatoversized. casewitha  for TV, monochrome and RGB monitors,
Second. although the colour palette on  separate /O cable, together with a com-  cassette recorder and analogue input.
the Atariis the now standard 16 options, it~ prehensive manual and two disks — an Beneath the keyboard are further con-
is unique in offering 16 shades of each  OS disk and a blank formatted disk., nectors for disk, printer, user port, IMHz
colour — a total of 256. This makes The DOS is menu-driven and offers yvou  busand the legendary Tube interface. The
possible startlingly realistic 3D displays. the choice of copying, renaming, deleting,  BBC was definitely designed with expan-
Inshort, although the cold figuresof the  locking or unlocking files, and of format-  sion in mind.
Atari display may not look the most  ting or duplicating disks. =
impressive, the colour display on screen is This residesin a SK block of RAM and is Inside
near impossible to beat. loaded automatically when the micro is  The internal layout is very simple with a
Basi switched on. single printed circuit board, keyboard, and
Sic I found some of the menu commands  internal power supply.
Atari Basic is a fairly standard imple-  hard to use without consulting the manual, There are a number of empty sockets on
mentation butitlooksdatedin comparison  which seems to make the menu feature  the PCB, some allowing for future expan-
to more recent, structured versions, and  somewhat redundant. sion such as the disk and Econet interfaces
there are some serious omissions. There is Filenamesare limitedtoeightcharacters  which are not fitted as standard. Others
no renumber facility, for example, and  and the directory can hold up to 64  allow the addition of ROM software.
only numeric arrays are supported. filenames. A useful feature is a wild-card The model B comes with 32K of RAM
Real and string (but not integer)  directory search. which can be expanded only with the
variables are allowed and variable names Storage is on standard single-sided  addition of a second processor, and 32K
can be up to 120 characters long but may  single-density 5%in floppies but is limited ~ ROM — a 16K Basic and 16K operating
not include reserved words. Numeric  to 88K — very little compared to more  system. The main processoris afast version
variables are stored with ten-digit recent disk capacities. of the 6502,
aceuracy. On the whole, [ found the disk system to A
There is no limit on the length of string  be alittle slow and rather awkward to use. Documemt'““
variables, other than available memory, The BBC comes with a Welcome booklet
but they must be dimensioned before use. BBC MO‘deI B which gives instructions on connecting up
Most of the standard arithmetic oper-  Like the Atari, the BBC comes as asingle  the basic system and running a series of
ators and functions are provided but the  console with an integral keyboard but the  demonstration programs. Also included is
accuracy of these appears poor in some  case is not as strong. It is large enough to  the user guide, a daunting and weighty
cases. For example, 712 gives support a moniter but the case bends tome on BBC Basic.
48.99999463 and a glaring omission is the  visibly if you try it. The latter starts at a fairly low level but
lack of user-defined functions. The keyboard has 63 keys, includingten  rapidly ascends into detailed discussions
String functions include ASC., CHRS,  programmable function keys. with auto-  which mightleave the beginner struggling.
VAL, STR$ and LEN but there is no  repeat on most. There are plenty of independent intro-
MIDS, RIGHTS or LEFTS. Sub-strings At the rear of the case are power on/off  ductions to the BBC available, however,
are accessed by subscripts of the type
A%(5,10) which is non-standard but similar SPECIFICATION )
to the method used on the Sinclair Model Adtari 800
Spectrum. Price £299.99
The only structured statements are the Processor 6502 at 1.8MHz
common FOR. . NEXT. IF ... THEN, | RAMmemory 48K
GOTO. GOSUB, and ON. . . GOSUB, | ROM memory 10K OS. plus ROMpacks
ON . .. GOTO. Logical operators can be Text screen (variable, see table)
used in IF statements. Graphics screen  (sce table)
Keyboard input is limited to the INPUT HKeyboard S6-key, full travel, qwerty lavout-with five dedicated function keys
statement with no single key equivalent of 0S/language Atari Basic
GET or INKEY. Manufacturer Atari International (UK). Slough 33344
The Basic does support the sound and
graphics facilities. The sound is generated SPECIFICATION <
through the TV speaker and you can MI_H;IEI j?B(' Model B
control pitch and volume as well as the Price t3‘)§: 4
distortion level, the letter command giving Processor {f‘gt}‘ at 2MHz
the Atari its flexible sound abilities. A memory | 2K
Thescreen editor is good with full cursor | ROM memory 32K
control and both characters and lines can Text Scnesn (variable, see table)
be inserted or deleted. Graphics screen  (see table)
Keyboard 63-key. full travel, qwerty layout with ten programmable function
Storage keys
Most users will begin with the Atari 410 0S/language BBC Basic . "
cassette unit. This is a dedicated system Manufacturer Acorn Computers, Cambridge 245200
and tpc only o_ne you cgn use with the SPECIFICATION
machine. Transfer rate is a respectable Model Eatatiodnos sl
1200 baud and the 800 has full motor Price £345
control of the cassette. s
One noteworthy feature is that the mm 2;:{“ (UpEmdedioats)
cassette is actually a two track sterco ROM mem 4 16K
system, digital datastoredon one track and -y P
the second holding audio output i all , ; :
. gy : oy Graphics sereen 320 200. eight sprites (2421 pixels)
Fhis; meiny, that, for “example,. the Keyboard bib-key. full travel, gwerty layout with four programmable function
computer can display onscreen what is said o avel.q 2l BIaEr
n the audio track — a useful fe; 5 :
gpplisa:lion: Iikcclcurnii; :1L f.::?:ﬁ;ﬁ.gr 5/ 1anguage (;Ummm{me Bas,l.t R 7979
For mass storage a disk unit is necessary Manufacturer Commodore Business Machines, Slough 79292
40
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Just how big a difference is there
between Digital and other
personal computer manufacturers?




The gap, believe us, 1s wide.
I T T T 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-11 s, 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 uniqueservice 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, Basing;sl:oke RG21 4BS.

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

POSITION
COMPANY
ADDRESS > p :
TELEPHONE NO. o PCN 23-6

Doing more. The Digifal difference.

dlilgliltiall




Where to find your nearest
Digital Authorised Personal
Computer Dealer.

LONDON

Beauchamp Computer Systems Ltd

115 Fulham Road, London SW3.

Tel: 01-581 8134.

The Computer Terminal, 44 Cathedral Place,
London EC4. Tel: 01-236 2187

Demotab Ltd.,

99-101 Regent Street, London W1.

Tel: 01-439 3971

(Market Research & Advertising Agencies)”
Guestel Ltd, 6-12 New Bridge Street,
London EC4. Tel: 01-583 2255,

Matmos Electronics Lid.

14-1¢ Childs Place, London SW35 9R X,

Tel: 01-373 6607,

(Opticians & Opthamologists)?

Micro Business Systems PLC, Cannon Street,
London EC4. Tel: 01-621 1122

Personal Computers Ltd, 220-226 Bishopsgate,
London EC2M 4]S. Tel: 01-377 1200
Planning Consultancy Ltd,, 46/47 Pall Mall,
London SWTY 5]G. Tel: 01-839 3143,

Rank Xerox (UK) Ltd, The Xerox Store,

84 Piccadilly, London W1V 9HE.
lel: 01-629 0a94/5,

he Xerox Store, 110 Moorgate,
London EC2M 65U Tel: 01-588 1531
The Xerox Store, 76-77 Holborn,
London WCIV 6LS. Tel: 01-242 9594/7,
Software Sciences, Thorn (EMI) House,

14 Od Park Lane, London W1. Tel: 01-492 7099,

bt

Software Sciences, 88 Old Street,

London ECI. Tel: 01-253 1480,

Sumlock Bondain Ltd, 263-269 City Road
London ECIV 1JX_ Tel- 01-250 0505,

Sytec Products Lid,

15 Bruton Lane, London W1. Tel: 01-400 1244,
(Pressure Vessel Design, Surveving,

Structural Analysis)!

HOME COUNTIES

Dataview Ltd, Portreeves House, East Bay
Colchester, Essex CO1 2XB. Tel: 0206 865835
Ferrari Software Ltd., 683 Armadale Road,
Feltham, Middlesex. Tel: 01-751 5791

G5l Ltd, Stanhope Road, Camberley, Surrey,
Tel: 0276 62282,

(Motor Dealers & Manufacturers)’

Key Computer Centres, Enterprise House,
Terrace Road, Walton-on-Thames, Surrey.
lel: 09322 42777,

Micro Business Systems PLC

119-120 High Street, Eton, Berkshire.
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Microfacilities Ltd., 7-9 Church Road,

Egham, Surrey. Tel: 0784 31333,

Rank Xerox (LK) Ltd, The Xerox Store,

304 William Street, Slough, Berkshire SLI 1XY
Tel: 0753 76957

AUTHORISED

PERSONAL COMPUTER
DEALER

STC Micros, West Road, Harlow,
Essex CM20 2BP Tel: 0279 443421
Sytec Products Lid, Cord House,
The Causeway, Staines, Middlesex.
Tel: 0784 63911

SOUTHI/ISOUTH EAST

Bartholomews Business Systems Lkd.. Portheld,

Chichester, Sussex. Tel: 0243 775111,
{Agricultural Suppliers, Farming)?
Computerland

{Sperrings Computer Shops Ltd.),

Spencer House, 12-14 Carlton Mace,
Southampton. Tel: 0703 39571,

Software Sciences, Abbey House

282-292 Farnborough Road, Farnborough,
Hants. Tel: 0252 5443121,

South East Computers Lid,, 15 Castle Street,
Hastings, Sussex, Tel: 0424 426844,

South East Computers Ltd 31 Watling Street
Canterbury, Kent. Tel: 0227 59917,

South East Computers Ltd, 29 High Street,
Maidstone, Kent. Tel: 0622 681263

SOUTH WEST

Computacenter, Theatre Square, Swindon,
Wiltshire SNT 1GN. Tel: 0793 612341/2.
Rank Xerox (UK) Ltd. The Xerox Store
Bristol & West House, Broad Quay

| BS99 7AX. Tel: 0272 2

Brist

Sottware Scie
Mailsea Nr Br

South Coast Computers Ltd.

South Coast House Wimbourne Road,
Ferndown, Dorset. Tel: 0202 893040
Whymark Computing, 20 Milford Street,
Salisbury, Wilsthire SP1 2 AP

MIDLANDS

4B Microcentres Ltd. 13714 North Bar, Banbury,

Oxon OX16 0TE Tel: 0295 6655550796,
Micro Business Systems PLC Wirksworth
Derbyshire. Tel: 062-9823120,

MMS Lid, Ketwell House,

75-79 Tavistock Street, Bedford MK40 2RE.
lel: 0234 40601

Zygal Dynamics PLC, Zygal House,

Telford Road, Bicester, Oxon OX6é 0XB.

lel: 08692 3361

NORTHEAST

Microware Computers Ltd, Diamond House,
Whitelock Street, Leeds. Tel: 0532 434377,
Microware Computers Ltd., Priory House,

1133 Hessle High Road, Hull HU4 5B,

Tel: 0482 562107,

Whessoe Technical & Computing Systems Lid.,
Brinkburn Road, Darlington,

Co. Durham DL3 6D5. Tel: 0325 00158

NORTH WEST

Cytek (UK) Lid, Sandringham House,

9 Warwick Road, Old Trafford,
Manchester M16 0QQ, Tel: 081-872 4682.
Micro Business Systems PLC,

Birchwood Science Fark, Warrington.

Tel- 0925 822261,

Rank Xerox (UK) Ltd, The Xerox Store,
Pear] Assurance House, Derby Square,
Liverpool L2 90R. Tel: 051-236 7512

WALES

Rank Xerox (UK) Ltd, The Xerox Store
South Gate House, Wood Street,
Cardiff CF1 1EW. Tel: 0222 40115.
Sigma Systems Ltd. 260 North Road
Cardiff CF4 3BL. Tel: 0222 34865/69.

SCOTLAND
Micro-Centre (Complete Microsystems) Lid.,
30 Dundas Street, Edinburgh EH3 6]N

Tel: 031-556 7354

Micro Business Systems PLC,
Turnhouse Airport, Edinburgh
Tel: 031-333 1000,

Pilizrim Business Machines Lid
28 Walker Street, Edi }
lel: 031-226 5528

Saliciiors!

nburgh

iness Mach 1Nes i_:d 5

ace, Aberdeen. Tel: 0224 645104,
Cerox (LK) Ltd, The Xerox Store,

fope Street, L;lJ'.-lI..',L‘W G22TG

Tel: 041-333 0495,

NORTHERN IRELAND

Systems Plus Ltd, 19 Glengormley Park,
MNewtownabbey, Northern Ireland.

lel: 023-134 2117

DIGITAL UK HEADQUARTERS
Digital Equipment Co. Limited, PCY Box 110,
Reading RG2 0TR. Tel: 0734 868711

*Wertical market application speciality,



s

U jour BBC mi v\
w1th the Torch Z80disc

If you already have a BBC Model B micro, then you know that it is
not a toy. But neither is it suitable for business or for serious progr
because it lacks the access Speeds and massive storage capacity t
ﬂc}ppy discs can provide.
The answer is a TORCH ZSD DlSC PACK The twin discs store up to
0K of data and programs, while the Z80 processor board provides an extra 63K
of user memory and Torch’s CP/M* compatible operating system — giving access to

I the largest range of software currently available.
For the business user, this means SOphlsncated word processing, financial *
r and stock-control packages. For th r who has outgrown | BASIC the \ N

| TORCH DISC PACK ¢an handle more
languages — such as PASCAL, €,FORTRAN, LISP and COBOL.

The TORCH 280 DISC PACK comes complete with a
range of useful software, including a full disc function test, a
character redefinition program, a music generator, a Z80
monitor and system demonstrations.

TORCH gives you the power and programmii'rg space tD
launch your BBC micro into the world of serious computing.

TORCH #:

COMPUTERS “he™

Abberley House, Great Shelford, Cambridge CB2 5L.Q
Telephone (55%?} 341000 Telex: 818841 TORCH G

IR O e AV

*CP/M is the registered trademark of Digital Research Lid.



i Above left, the Atari's cartridge slots. At the front aretwo slots which takethe Basic or other language cartridges, plus games or utilities. Atthe rear are four slots
| forthe 10K operating system pack, and additional memory. On the right, the interfaces at the front are for game paddles and joysticks.

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

Circuitdiagrams and pin connections for
the I/O ports are also included.

Display
The clanty 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.

Up 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-
Iiblc 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 programming which make
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 notonly standard
arithmetic functions but TAN, 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 most important BBC exten-
sions to Basic are the structured control
statements. [F...THEN...ELSE. RE-
PEAT ... UNTIL and PROC ... END
PROC are supported. Procedures can
have local variables. which is a feature
found on few other Basics.

Sound on the BBC is particularly
impressive. It is 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.
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Storage
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 buy —
and have installed — the Disk Filing
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.

There islittle to choose between the disk
systems: the BBC offers greater capacity
and a greater range of commands but you
do need 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
machines around.

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.

GRAPHICS TABLE
Atari BBC Commodore 64

Commodore’s
contender

There is a third contender if you're
looking fora ‘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 babyasthe *Apple eater’.

At first sight the Vie, 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 Commaodore 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
synthesiserincorporatedin a micro, yet the
Basicis 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 vou have no tools to help
vou 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

The main processor is the 6510, essen-
tially the same as the 6502 in the Atari and
BBC but with extra I/O facilities. [t is this
which gives the 64 its superb graphic and
It 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,
kevhoard and other input while its slaves
get on with their own task.

The extra 1/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 Atarithan withthe 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 vou can connect
joysticks, paddles and light pens. a built-in
R5232 interface for connection to printer
or modem, aneight-pin user port which can
connect to a voice synthesiser or another
computer. and a 44-pin expansion con-
nector.

Thisthenisa machine well wortha closer
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
repeat its pre-Christmas sales blitz with the
Viclast year, andthe talkis (PCN, issue 14)
that the price will plunge to around the
£200 mark.

The Commodore 64 interfaces, from left, the expansion port for plug-in cartridges (not compatible with the Vic
20), the channel selector and TV connector, audio/video output and the serial port for disk drives and printer.
Next is the cassette port and at far right the user port.

Max resolution |320x160[640x256| 320x200
Memory req'd 7900 20480 8000
Graphic modes 9 8 3 ;
Torttes Yes No Yes function keys.
Text (max) 40x24 | 80x32 4025
Colour range 16 8 16
Em,:i":ds Yes Yes No
sound potential.
SOUND TABLE
Atari BBC Commodore 64
Sound channels S 3 3
Range Joct 512 oct 8 oct
Evelopes MNone four three
Filtering No No Yes
Output ™ imternal TV, hifi
DISK TABLE :
Atari BBC Commodore 64
Price £299 £250* £299
Capacity BEK 100K 171K
Disk format §5,5D 55,00 55,00
Tracks 40 40 35
Others Yes Yes Yes
*BBC Disk Filing System ROM £100 extra.
T
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Numb’s
theword

Name Computer Scrabble System
48K Spectrum Price £15.95
Publisher Psion Software 01-723
6919 Format Cassette Language
Machine code Outlets Mail order
from Sinclair Research 0223353204
and dealers.

It's man versus machine. Inone
corner, the humble human,
confidence shattered. In the
other, the amazing 48K Spec-
trum, winning at Scrabble.

This really is genuine Scrab-
ble. played not just adequately
but aggressively by a computer.
It's an amazing program to
watch and use, evenif vou 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, vou'd expect profession-
al presentation. Itis . . . com-
plete with presentation box,
labelled cassette, genuine
Scrabble logos and a ten-page
booklet.

Instructions are  divided

neatly into two sections . . .

What's your game? Find out in PCN’s weekly freeze-frame of the action.

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

Just a couple of barrel-
scrapers. You can't fit cither
‘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 i pride in
knowing the odd word ortwo. It
isn’t that rewarding to have the

.

=

»

plastic nasty fighting back.
Game two, level four, T 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 [ can
manage.

There are a few differences
from the human version. For
starters, it's hard to fiddle with
your rack in vour 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 got is
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 yvou 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 plavers
to let you try again.

But the most annoying fea-
ture is that you can’t challenge
it. Idon’t mind ‘Id’, ‘En’, ‘Em’,
‘Re’andsoon. But 'mnot keen
onitslove of “Ta’ as a word. Oi,
now hang on a mo. If we're
going to play dirty, there's all
sorts of colloquialisms, 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 I am arguing with
a computer.

To place vour word. you use
the arrow kevs tomove a cursor
to the square you want 1o start
on. Then yvou press A% or "D,
depending on whether the word
15 run across or down. You can
type the word. the Spectrum
automatically filling in any let-
ters you cross already on the
hoard.

The Spectrum displays the
word and its score. You've then
got the option to place it or not.
Thisis great. . . voucantry out
words and have their scores
calculated foryou. Itsavesa fair
amount ofstrainon 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.

If vou like Scrabble, then you
shouldn’t miss this one. Even if
vou 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 A R
Playability 5 £ £5 £33

Use of the machine % %5568
Value for money e d o o d
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~~£39.95

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

Please send me:

[ ]Model A (@ £39.95 + £4.95 p&p
[[]Model B (@ £49.95 + £4.95 p&p
[]Video1 @ £29.95 + £3.95p&p
[[]Video2 @@ £32.95 + £3.95 p&p

Flease allow 14 days for delivery

Liae

Agame withamotif of
“Rescuethe Damsel”, with
high resalution graphics and
escalating skilllevels, In
particularthe gameteaches
keyboard layout since
highest scores are achieved
by pressing indicated keysas
quicklyaspossible.

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

ONLY
£5.95

from your nearesi good software
stockists or diract from Procom
Saoftware

PROCOM
309 High Road,
Loughton, Essex.

% DEALER ENQUIRIES WELCOME

PROFESSIONAL WORK STATION WITH ‘COFFEE’ FRAME, TEAK MELAMINE
WORKTOP AND COURTESY PANEL AND CAST

Model A: 610mm deep, 1010mm wide, 695mm high | Supplied K.D.
Model B: As above + 305mm x 1010mm upstand

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.

" £99.95

VERY
SPECIAL
DEALER
SCHEME
AVAILABLE!

ORS. FITS ALL LEADING MICROS.

Assembled in minutes.

~ Or: please charge my Access account no.

| enclose cheque/postal order payable to:
‘WORK STATION' for £

EEEEEET |

NAME:
ADDRESS:

POSTCODE: __

SIGNATURE:

EE— T S S S S S P S Y [ Sy D S ES SO e e pe— Em—— T Semrers

Computer Grade Data Cassettes suitable for use in all of todays home computers

Each comes with its own case.
i LN __§ N N N &N & &8 &N & N §N_J§_|

n:tlnf further inionmation

Mama

1 VIC 20 PRODUCTS

lpaqmqnngﬂz_@ql T T R )
D rensesomne o ] ]
ll'al:ltuill} Data Casseftes 1 ncioss Chequa P/0 fir — 1
,u—“. —h“—' P LU eneerreams [ neeess [ mumcurcame [ pane ansarwond simmcn
I el [ ] mooooooo D |
| SERWEEER] 208 Aigburth Rd, Aigburth Liverpool L7051 7277267
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Kieren Phelps

GAMEPLAY

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

Games should 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 [ and my pre-school
daughter sat down at the Beeb
to test-drive a handful of les-
SOns.

[ was very impressed by the
Chalksofi 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 need.

Because they are intended
for use by children the
ESCAPE and BREAK keys
are 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
I loaded 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 interac-
tive and adequately self-
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
15 good, but after a time the
sound gets on your nerves.
Happily vou 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 a
letter from the group and it is
drawn in colour on the full
screen. Left 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/
differences. It would be nice if
all the programs could be
loaded at once so that one could
switch between them, but with
only 32K . . .

Punc-Man is a delightful varia-
tion of the arcade-type game

that sets out to teach punctua-

School for

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
(replacing them with lower
case) and the punctuation. The
child then uses the cursor keys
to steer Punc-Man round the
screen to replace them. Thereis
a choice of stories and the
punctuation gets progressively
more complex. The game is
best on a monitor as in Mode 7
not all the characters are clearly
differentiated 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.

The programs are very diffi-
cult to stop other than by
CTRL/SHIFT/BREAK.

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.

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 is taken 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) result in 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 isa choice of sound
or no sound,

WORDBUILD

Wordbuild produces a series of
letters in alpha order from
which words have to be made.
There is a choice of levels of
difficulty (even easy four letter
combinations are hard) and a
choice of word-subject groups.
Control is mainly from the
arrow and RETURN keys —
and their response rateis surpri-

singly slowed by the program.

The correct ordering of the
letters resultsin parts of a house
being built and a score is
maintained while building is in
progress.

This program is difficult and
boring at the same time.

HIGH FLYER

High Flver is a wvery long
program— about six minutes to
load. It 1s based on 22 sets of
homophones (words that sound
alike, but are spelled different-
ly). 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
botiom of the screen — a plane
flying from London to Paris. It
you get the correct answers you
make it, while too many wrong
answers use up fuel and you
plunge intothe 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 displaved. 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
any.
Chalksoft, Lowmorc Cottage. Tone-
dale, Wellington. Somerset TA21
0AL, (082 347y 7117 Letters,
£9.95; Capital Letters, £9.95; Punc-
Man, £7.95; Reversals, £7.95.

GTM Computers, 864 York Road,
Seacroft Road, Leeds, (0532)
647474 — Smiler. £5.95; Word-
build, £5.95; High Flyer, £9.95.
HE&H Software 53 Holloway,
Runcorn, Cheshire (09285) 65566.
Early One, £6.50.
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Pete Shelley

IN TUNE WITH THE TIMES

®  NEW ALBUM XL1
INCLUDES COMPUTER PROGRAMS
FOR SINCLAIR ZX SPECTRUM

Pete Shelley

ALl

XL1 PLUS DUB MIX ALBUM

DOUBLE VALUE CASSETTE TWO
ALBUMS FOR THE PRICE OF ONE

AT
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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 creating
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 tun.

How can one computer be all things to all users —

; from 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 cassettes and cartridges. Do yourself and your family a
service — don't buy a home computer until you've found out more
about the remarkable CGL M5.

Fmm—mmmmmm—mmmm -

For full details and a technical specification of the new CGL M5

| sendusthis completed coupon. Apart from the full-colour brochure |
we'll also rush you the address of your nearest stockist. Be sure to

I see a demonstration. |

I The CGL M5. It might be the best family decision you'll make I
for years.

' Xy - it T ey e 1555 i il l

: Address -0y W e el ANy :

] o fe e v e [ Y s s e e l

| Post the completed coupon toComputer Games Limited, CGL House, |
Goldings Hill, Loughton, Essex IG10 2RR.

L pcmeonﬁg
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SPECTRUM
Wholly
weblocked

Horace & The

In this, the third saga of Horace
the Hungry, our hero has
graduated from ski-ing to
spider-hunting. 5o this is a
game to bring out the very
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
to 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, [ and P keys
are used. He can also take a
running jump, so to speak, by
combining the keys.

After loading, the screen fills
up with Horace on a 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
vou land on top of the spider
and lose one of your four lives.

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. [t 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, or M
until the webgivesway. 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
so0n 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 1 would
only recommend with reserva-
tion. The keyboard layout is
awkward, the game is difficult
to control. But it does have a
certain addictive quality, and
the graphics and sound, while
pretty simple, do work well —
especially the satisfying crunch
when you stamp on a spider!

Trevor Jones
RATING
Lasting appeal 5 453 45
o e @S98
Useof machine
Valuefor money acd ot

/r_
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GAMEPLAY|

VIC20 |
Gumshoe

blues

Name Catcha SnatchaSystem Vic 20
Publisher Imagine Software, 051-
2360407 Price £5. 50 Format Cassette
Language Machine code Outlets Mail
order, highstreetdealers.

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 I was thinking about
a long 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.

Objectives

You are Barney, a down-on-
his-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
eves expressed as a percentage,
and the current floor level.

The graphics in Catcha
Snatcha are little short of su-
perb. The action takes place
around a maze of counters and
in each corner is a set of doors.
These represent the missing
children office, lost property,

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-
ten warnings 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. I
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
istoo little differenceinlevelsto
offer much incentive.

But in the war against crime,
a man's gotta do what a man’s
gotta do. I gave up.

Peter Worlock
RATING
Lasting appeal £y oy
Playability £ £ £5)
Use of machine R 65 £ £
Overallvalue bacd ol

54
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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 sét
vocabulary. Yet operation is simple. The 4
elements of English speech are pre-pro-
grammed to let you put your own words
together as soon as you switch on. Just
imagine,_ program  adwventure gamas  with
characters that can actually talk!

Also for your Viec 20 there are BK and
16K RAM PACKS and the ADMAN 3
PORT EXPANSION MOTHER BOARD.
With proven designs of the highest guality
they are the best value for money around,

ELECTRONICS

spea

Available from Spectrum, Dixons and other major computer accessory shops

Prices around: To find put more about these products, why : Mariie
not take a lead from our speech synthesiser.. go to
?EkH;Tmpiztk """ Egggg your local dealer and ask for it! Or post the coupon, F adidiaes
Motherboard. . . . .. £19.95 Dept. C, Adman Electronics Ltd., Ripon Way, . &
Speech Synthesiser . . £49.95 Harrogate, N.Yorks, HG1 2AU. Tel. 0621 740972 1 i
1
Adman Electronics Ltd. is 8 member of the Adam Leisure Group PLC 1 D S e S s e g N

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
Sound Extension Module

@ 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.O./Access No. to:—

J.C.B. (MICROSYSTEMS) ONLY

29 SOUTHBOURNE ROAD

BOURNEMOUTH BH6 5AE £34- 95
Tel: (0202) 423973 inclusive

Write or phone for further details
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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 equipped with a
TI99/4A should take advantage of our first
presentation, from John Waters, of Eal-
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, ¢h! 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 eftective 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 owners can pick up Philip Green's
saga of Pirate Island where they left off last
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-eyed 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 statement was
printed as *4684(°. This should have been
404407,

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 vour frustration:

PCNProgramCards

Lines 370, 2240 and 2330 Replace *Z’ 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 Replace "GOSUB 95110° with

‘GOSUB 9510,
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, with a plain paperlisting and brief
notes to:
Programs Editor, Personal Computer
News, VNU, Evelyn House, 62 Oxford
Street, London W1A 2ZHG.
All disks and cassettes will be returned,
at our expense, after consideration or
publication.

PCNProgramCards
Video Titler

B8316VT1/6

A useful program for producing titles for video cassettes

120 REM TI
120 GO0EUE
140 CARLL

e

RCT

S

170 FOR T=1 TO -
ig0 CALL HE

130 REM

200 DI

100-170 Setuptitie screendisplay
180-240 Displays operatinginformation

Card 1 of 6

T199/4A

Tl Extended Basic

e
d s

71
] i

4 T ke

o4 DIZFL

E ENTERED
ZOMTHLLY
gu. ™

T H STATIC &

Application: general interest
Author: John Waters
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YOUR SEARCH FOR COMPUTER |

MERSEYSIDES LARGEST SOFTWARE STOCKISTS. We have
in stock over 400 fantastic programmes all at highly competitive
prices and suitable for your Atari, Dragon or Vie 20 computer.
Ring us on our hotline NOW for a copy of our latest price list.
It's all you'll ever need!

.ﬁﬁ ViC 20 C= DQAGOH—%

" MICHEIPCT

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 Commo Abacus
NEW ATARI PROGRAMMES | parry  ommodore o AT lorien

Up. up and away Postern Llamasoft ~ |Romik
Zaxxon Dragon Data
Miner 2049 er Happy Disk £199.00

Fort Apocalypse 48K Upgrade £%0.00 NEW DRAGON

Choplifter (ROM) Atari 800 48K £399.00 ggﬁg‘f{‘mﬁsﬁs

Caterpillar
Maths Tutor

= 2 You need look no further than Earth Rescue &
‘ % MICROSPOT . £17.95

7 15 Moorfields, Liverpool L2 2BQ. =
= Hotline: 051-236 6628 For Atari

The Cheapest Rampacks In The World

pvailable Now

ZX8116KRAMPACK £19.75

ZX SPECTRUM | zx8164KRAMPACK £44.75
32K RAMPACK |  sPecTruM TALK!

Simply plugs into user port at rear The Cheetah “Sweet Talker” just plugs into

of computer and increases your the back of the computer using the existing
16K Computerinstantly to 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 534'95

@ Why send your computer away and wait weeks for upgrade : .

@ Fully cased, tested and guaranteed. Al s Eﬂ:"yv ngnegafjgi ?uﬁ-’[ir:?:&?ésssiﬁ:f No Wobble Design.

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 4/ John Menzies
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Vldeu Tltler Card2of6

IMFUT
"1 AT

REM RECOR
CALL CLEAR

FREZE ENTER TO CONTI

el

DING INETRUCTIONZ

I

o |

il
0 DIZFLAY ATCl:23 1"+ RECORDING
H TRUCTIONE 7
S0 DIEPLAY AT G
LUIFUI LEARD

41; D ZPLAY AT«
TI-92-48 & YID
310 ﬂ**F'HT AT €10
A EPARE YIDED
xI~M—% FROM { IEHP'T=“=”
AT (1« 1" RANYTHING

=0 I'I F'LI:II

¢ TELEWISIO
I-93-4A YIA

_.J.-TIDF*
FLFQ_F

250 Promptandresponssto . 340 Promptandresponseto
continue continue
260-330 Displayofuserrecording 350-360 Perform screen colour routine
instructions 370-380 Titleinformation prompts,
numberoftitlelines
T S R S S W~
VideoTitler Card3of6
B316VT3/6
330 DISPLRY AT{10s:2»:"SCREEN COL FiFE
Our cl-18> - *" i HEPEFT ATCI0s2 450 F=REC IR
&) VALIDRTE{DIGIT» BEEP: & 474 DIEPLAY
400 DIZFI H| AT ¢ 222 "TYPE COLOU OVE ENTRIES"
e Cl=liy A gx #FLEPT AT<12,2  "CORRECT (Y N3
= hTJHTE (DIGIT)»EBEEP: 4510 dLEEF‘
4] 2 il =f|P* BRCEG "JEBE
RO 17" i ACCERT AT(14:8
£ T IGIT) BEEF: TE
424 ZPLAY RTC = SED
ROLLING" =: DBISI
TLEE (/R 1
TEITs 260y
430 T=R=CT
440 IF T=83
450 DIZPLAY
OF DIRGONA
3 i "ROLLING ¢H- 600 E
CCEPT AT (20:26
390 Screencolourpromptand 430-460 Ifro!Nngselected choose
response horizontal/diagol
400 Textcolour promptand 470-490 Promptand respunsaior
response carrectnessof entered data
410 Background colourpromptand 500-590 Displaychosenscreencolours,
response setuparrays
420 Staticorrolling title prompt and

response

Continued next week




X-Y PLOTTEB
I'QRoland DG

| 'eDXY-IOG Plotter for Business, Graphms & Engmeenng

@ NEW ~ ® PROGRAMMABLE
. Priced at under £700.00 Easy and in Basic S
| . BIG | o EXPANDABLE

- Up to A3 with standard pens Optional OR1 Rom i

. and paper ® OPTIONAL ROM
e INTERFACE ‘OR1 optional EP Rom

. Centronics compatible - for under £30.00

reat West Road, .

ord, Middx TW8 9 R

one: 01-568 4578. Telex: 9344- 0 .

n Retail Agent: 3

- Future Music L'l:d.

v10 Baddow Road, Chelmsford, Essex.
Telephone: Chelmsford 352490
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1 hL wmtmg S m’er th{_y 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
survive.

IIL’MI\IPR hnusc of horror!..
Lasersound GAMES
Sums for Fun/Maths Attack...
£5.50

Learn to play GUITAR....

EGG FARM....

Name
Address

1'|_itl1-’ﬂ\\tﬂ’
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‘f ZX Spectrum IGIK/
248Kk £5.00 > g
:! Fantastic collection of c} by STEPHEN CURTIS

rarcade thorough-breds
3 and exciting newcomers.
;ﬁupurh hi-res graphics
1 make this pack a visual
'y bonanza. This compendium

't ZX Spectrum 48K

a£700

2

"s".':' m\:—ﬂ,—fw

T T T Y T T T T oYY YT YT Y

o
3
; .-,rarr-. where others finish. :: It’'s too late now to start
e S ok 43 crying for help.You're on
o iy <+ your own, that is apart
o o ped 11 from the evil spectres that
5 :; ¢ 2 frequent the House of
¥ N i :’1 Horror. Is there escape?
& o T INTEY ¢ - Or will you be forever
< % byl.S Bailey 5 y entombed in Hummer, :
x OricL £5.00 ¢ ¢ 5 house of horror!
'y Fun while learning with ¢ : :
5 this dual program cassette, ¢ “"_ﬂyﬂﬁ‘}"fﬂﬁm”.; W
O Full colour and excellent /:""
0 ; sjlr‘\plml,a mmllmu:md % _,;w WSAAAN L‘Lf.r L] uu
¥ ¢ shoot-them-down concept., ¢
:-; W Only the correct answer A
= 23 will bring success. This :3'
o VMilSS, csanie serves asanideal
T s :b method of introduction ‘;
= = into computer assisted P’ :
i t“::]:uliﬁgmmgd ::m education. & ) ;
i ] M IO o o k |
TN K/ o IVAOAAASSAYS Y g
S ZX Spectrum 16K, - = e
48K £5.50 < e f ¢
15 You just love eating those Q: | K3
t, green eggs. But watch out. € < i Y
+. mother hen is getting 4 - &
.} angry and when she does g% o £
¢} the feathers start to fhy. e o £
«F Afastarcade game that 3+ % g
.} can make even the bravest 2 Tl P
[¢} turn chicken. -3‘ i B
1’.‘?’"'.\# "‘."l"J .t:rr_ o e """Fb fo _?' b Douglas Barr L3
{ ZX Spectrum 16K/ :
48Kk £6.00 €

Using sound and graphics <
this cassette provides a
progressive stage by stage €
introduction to guitar 4
playing. Starting from the g
basics of tuning and going £
right through to song
accompaniment.

The graphics and sound

facilities combine together

to make every step clear
and concise, This program
is ideal for aspiring
musicians.

2 SARAAAAAT "\-‘“'r%
e e e G R BB R R R e & e
\ Cirprenin Lasersound Copgright < P985 Lasersound L Coptain Lasersound creeted by Lee

i Ry Broeere Al rights reserved. The choracter of Captain Lasersoumd is entirely ficnonal

‘: N acil person fit simg ar J'k‘l]d stweenled D inferve]. Captoin Losceesound is e recleanark of
| Laisgrsonianicl 1.0

L ET00
£5.00
LE5.00

CK....

£6.00
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PCNProgramCards
Bowling Card1of2

B316B1/2
A short simulation of ten-pin bowling

Sinclair Spectrum
Spectrum Basic

Application: game
e Author: Joseph Donnelly
I REM Ten Fin Bowling
3 DIM si(S) 3 Define array for player'sscores
and calculator
5 FOR =0 TO 7: READ a: POKE USR “A"+f,a: NEXT § 5-10 - Defineballs and pins
16 FOR =& TO 7: READ a: POKE USR “B"+f,a: NEXT 15. Initialise variables
15 LET x=20: LET k=19 20 Performinstructions routine
_42 'LTF‘R‘-'LJ’_-‘ 7aed 25 Startofframe loop (10frames)
el ENE ael e e 30 Startof playerloop (upto4
28 FOR p=1 TO pl p'avers’j]
32 RESTORE 9@19+p: READ b,c: BORDER b: PAPER c: CLS 32 Setscreencoloursforeach -
layer
35 GO SUB BO1a 35 erform routineto drawalley,
. pins and ball
40 FOR t=1 TO 2 40 Fortwoballs
S0 FOR k=18 TO 2&: PRINT AT b": FOR f=1 TO 3: G0 SUB 7@: MEXT #: NEXT k 50-60 Move ball horizantally until *1"
&0 FOR k=27 TO 19 STEP -1: FOR #=1 TO 3: B0 SUB 70: MEXT f: PRINT AT u,ki"bp ": {shoot)ispressed
MEXT k: GO TOD S0
7O IF INKEY$<>"1" THEN RETURN 70 Checkforshootelsereturn
B3 FOR f=x TD @ STEP =11 FRINT AT #,k;"b": IF #>=12 THEN PRINT AT £+1,193" BO-B5 Rollin', rallin’, rollin'. . .
83 IF f=5 AND k=22 AND t=1 AND RND<.S THEN GO TO 266
95 PRINT AT #+1,k=-13" 't IF $3=12 THEN LET ksk=(INKEY$="5")+(INKEY®="8"); | 95 Check forleft right adjustment;
k=18 OR k=28 THEM GO TO 11G: REXT f checkofflane
108 FOR n=i TO 4: NEXT n: NEXT # 100-105 Slowdown
195 60 TO 13@
126 PRINT AT 1&,4;"Bully ball FOR d=1 TO 130: MEXT d: PRINT AT 1&,4;" 120 Oops! Downthegulley
130 NEXT t 130 Nextballthisframe
135 GO SUB 46000 135 Perfarmroutine tocheckresult
andupdate score
14@ FOR d=i TO 136: MEXT d 140 Pause
14% MEXT p
1560 NEXT g 150 Nextframe
168 CLS : FOR d=2 TO pl*2 STEF 2: PRINT AT d+5,4:"PLAYER ";d/2:;" SCORE ="ssi{ds3 160-190 Display final scores, end game,
br NEXT d: PRINT AT 1,10;"END OF GAME" ano]hergameorﬁnish,
17@ INFUT “Another Game "%
186 IF A$="y" THEM RUN
196 STOF
A R e S e e T TP e W]
Bowling Card2o0f2
8314B2/2
200 FOR =5 TO @ STEF -i: PRINT AT #,19:;" i L "3AT 4+1,22;% ": BEEP 200 STRIKE!
S,f: NEXT f1 LET sipl=si{p)+30: GO TO 14&
4000 REM CHECK AND FRINT SCORE G6000-6050 Routineto check result and
HB0S LET ai{S) =0 update/display score
4010 RESTORE 9616
&020 FOR w=1 TO 1¢: READ &a,b: LET =5 (SI+{ATTR {a,b)<9a@): MNEXT u
IF s(S)=14 THEM ' LET s(S)=15
LET sip)=si{p)+s(5)
683a FOR um2 TO pl*2 STEP 2Z: PRINT AT w5, 1@)s (u/2): BEEP ,01,pl#u: NEXT u
&050 RETURN
7508 PRINT AT &£,83"Ten pin bowling': FLOT &4,119: DRAW 128,6: PRINT AT B,3j"For 7500-7540 Routineg to displayinstructions
one to four players."” and players prompt
TS10 PAUSE 40: FRINT AT 16,33 "There will be ten frames with two shots per
player gach frame., If wou can knock”
7E12 PRINT " all ten pins you will get 3@ points. Otherwise one point P
in."
5 FRINT TAB 3
3 FRINT Tabk 3 the ""1"" key to shoot."sTAER 3i"You may steer the ball w
sTAE 3i"the and ““B8"" ey L
75530 PAUSE 3a: INFUT "How many players 1 "spl: IF pl<l DR pl>4 THEN GO TO 753
5]
FS4e BORDER 1: PAFER S: INE @3 CLS : RETURM
8200 REM DRAW ALLEY 8000-8050 Routineto draw alley, pinsand
8016 RESTORE 901@: FLOT : DRAW 6,1568: PLOT 151,1%: DRAW &, 1%a: FLOT 224,15 ball
DRAW @, 150: PLOT 225 DR @, 150
8026 FOR f=1 TO 19: READ a,b: PRINT BRIGHT 13AT a,bp“a: MEXT 4
8036 PRIMT ;AT =, b
FRINT AT 1,0:"FRAME :“jq: FOR =2 TO pl#2 STEF 2: PRINT AT £+5,0; “Flayer
"imlES2h: MEXT
RETURM
DATA BIN @00l 1ead, BIN ool 10600, BIN 06111106, BIN aaliliea, BIN ealillaa, BIn o 9000 Datastatementsfmpin
GO1LA00, BIN 00011060, BIN 00000660 character
FOUS DAlA BIN eowovie, BI0 @0l Ll leu, 51 1111110, 504 wililllo,sIN @1111116,8IN a1 G005 Datastatementsforball
1111168, BIN @al11100, BIN QO0aosno character
Fele DATA 2,20,2,22,2,24,2,24,3,21,3,23,5,25,4,22,4,24,5,23 9010 Dﬂmﬁtﬂt&maﬂtﬁfﬂrpin
sitions
DATA 1,5 8020-9023 ata statements for ballstart
DATA 2,4 pointforeach player.
DATA &,4
. DATA @, 7




PCNProgramCards
Piratelsland Card4o0f9

8316P14/9

Atari/Atari Basic/Philip Green/

750 PRINT "1.SWIM"3:INPUT F:? "3"

7&60 IF F=1 THEN PRINT "You are on a sandy beach."”

TAS PRINT

770 7 "VISIBLE ITEMS sea gull,rocks,wicked lescking pirate."

775 PRINT

; 7 "1.EXAMINE SEAGLLL®

L0 7 "2 LDDE ROCKS"

800 7 “I.TRARE WITH FPIRATE"

BOS 7

807 ? "PLEASE TYFE IN ORDER"::INPUT G

B1O IF G=3 THEN 7 "}":G0TO 850

820 IF G=1 THEMN ? "}":PRINT “YOU SEE MOTHING SPECIAL"

B25 PRINT

830 IF G=2 THEN ? "}":PRINT "YOU CAM SEE A GOLDEN CHEST BURIED DEEF IMN THE MIDDL
E OF THE ROCK"

835 FRINT

840 GOTO 780

B50 ? "FIRATE GRABS RUM AND DROFS AN OLD SHOVEL, FALLS ASLEEF. AM OLD DIARY FALL
S FROM HIS POCEET"

835 PRINT

860 FRINT "1.TAKE SHOWVEL"™

B70Q FRINT "Z.READ DIARY"

875 7

B77 7 "FLEASE TYPE IM ORDER";:INPUT H

BBQ IF H=1 THEW 7 * :E0TO FI1Q

870 IF H=2 THEN 7 "}":G0TO 230

F10 PRINT "YOU MOW HAYE THE SHOVEL TO DIG"

F15 PRINT

F20 GOTO 870

930 PRIN DAY 20,22nd MAY 1951.Went exploring, found an ald pirate’s ship hidde
n in & cave planning to build it"

735 FPRINT "And escape from this Island”

Q37 PRINT

F40 FRINT "DAY 21,23rd MAY 1951.Tried to build it up,but the drac..... P

243 FOR I=1 TD 2200:NEXT I

247 PRIWNT "3»"

290 FRINT "1.DIG"5: INFUT I

2460 IF I=1 THEM PRINT ":}":PRIMNT “¥YOU HAVE FOUND 4 STICKS OF DYNAMITE"
FI0 FRINT

continued
750 Whatachaice!
760-807 Mew location, details and
response
810-840 Actions
B50 Yohoho!
B55-877 Details, promptand response
880-890 Response action

910-920 Action

930-945 Mosey

947-950
960-970 Action

Promptand response

PCNProgramCards
Piratelsland Card5of9

8316P15/9

T80 PRIN
NT

20 FRI
1000 IF 3
1020 IF J= THEM 7 "}":
1030 GOTO 280

1040 PRINT "YOU MOW HAVE THE DYNAMITE®

1045 PRINT

1050 PRINT "1.BLOW UF ROCK":: INPUT k

1060 IF K=1 THEN 7 "}":%? “THE ROCK BLOWS UP WITH A BIG BOOOM, AMD THROWS OUT A GO
LOEN CHEST™

1085 FRINT

1070 PRINT "1.TAKE CHEST"i: INFUT L

1080 IF L=1 THEN 7 "}":G0TO 1110

1090 7 "FIRST YOU NEED 4 STICKS OF DYNAMITE"

1095 2
1100 GOTO 980
1110 7 "GREAT! ¥0OU HAVE FOUMD 1 TREASURE"

1115 PRINT
z "RINT "1.G0 WEST*
IF M=1 THEN 7 %
nd empty rum bottles."”
1135 PRINT
1140 PRINT "SOME EXITS ARE WEST"
1145 FRINT
1150 PRINT "1.60 WEST";: INPUT N
1160 IF M=1 THEW 7 "}":? “You are at the edge of the islang"
11465 FPRINT
1170 PRINT "VISIBLE ITEMS:palm tree,large cave"
1175 PRINT
1180 PRINT "i.G0 TREE"
1190 PRINT GO CAVE";:INPUT O
1200 IF O=1 THEM 7 "3":G0T0 1230
1210 IF O=2 THEN 7 "»":G0OTD 1260
1220 GOTO 1180
1230 7 "¥OU ARE MOW AT THE TREE,YOU CAM SEE A FIRATES LAMP ALREADY LIT HANGING O

SINFUT M
“You are in a spooky grave yvard filled with old bones a

1235 FRINT

1240 PRINT "1.TAKE LAMP";: INFUT F
1250 IF P=1 THEN 7 "}":GOTO 1280

1260 7 "FIRST YOU NEED A PIRATES LAMP"
1268 7

1270 GOTD 1180

980-1030 Promptsandresponse

1040-1080 Details, prompts and responses

1080-1100  Action

1110-1115 Welldone
1120-1175 Recognise thiscode?

1180-1190 Andthis?
1200-1220 Whattodo?

1230-1250 Action, promptandresponse

1260-1270 Belogicall




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.

= e
Lbrand Flexible Discs

and C:omputer Tape are now

available from Mem

Fin;glthe rfmrnber on mfﬁfa':
ow for IMM

despatch. L

Brief Specifications

Read/Write speed of 750 BYTES per second
Capacity: 101K BYTES per CASSETTE

Average access time 22 seconds

¥r Upto 138 FILES per CASSETTE

¥ Gompletely automatic — no buttons to press
Fully built, boxed and tested. Just plug in and go
7 System can support TWO DRIVES

I Ir R

ko

Available from stock

PRICE £135.00 plus VAT Fﬁ%lélfgss
Also available for NASCOM computers MEMOREX

PRICE £120.00 plus VAT
Access and Barclaycard accepted

For more details contact:

\hon Computer Praducts
KILN LAKE, LAUGHARNE, CARMARTHEN,

Tel: Laugharne (099 421) 515 M\f / Q i f

COSBORNE  BySINESS PACKAGES

#* Osborne 1 with double density
disk drive

% Printer
= Amber/Green screen monitor
— 2 All leads

% Free Software

INCLUSIVE OF MAILMERGE, WORDSTAR 3,
SUPERCALC BASIC

SPECIAL OFFER £1,599 (plus VAT)

+Card Sort — this program will sort your cardbox files
onany field ofa card £49.95

GEM SYSTEMS LTD

|
|
Far further information send coupon to: |
GEM SYSTEMS LTD (Dept MCS) |

2 Crawford Road, Hatfield, Herts AL10 OPG |
|

|

NAME.......... o S A S A A s e Y S S R I {DEPT MCS)

ADDRESS ............ v st LI TR l 2 CRAWFORD ROAD, HATFIELD,
I HERTS AL100PG

........................................................................................... i TEL: (07072) 66148

e e S o R
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PCNProgramCards
Pirate Island Card 6 of 9

8316PI6/9

1280 FRINT "YOU NOW HOLD THE LAMF TO ENTER THE CAVE"

1290 FRINT "2.G0 CAVE":: INPUT @

1293 7

1Z00 IF @=2 THEN 7 ")":PRINT "You are in a dark cave."

13035 PRINT

1310 FRINT "VISIBLE ITEMS:pirate ship with dragon guarding it."
1315 PRINT

1320 PRINT "1.60 SHIF"

13530 PRINT "2.FIGHT DRAGONM";: INFUT R

1340 IF R=1 THEN ? "}":GOTO 1570

1350 IF R=2 THEM 7 s EOTO L1390

| 15360 GOTO 1320

' 15370 7 "YOU CAM"T THE DRAGON WOMN'T LET yOu"

1375 PRINT

1380 GOTO 1320

1390 7 "¥OU HAVE SLAIN THE DRAGOM WITH YOUR SILVER SWORD®

1395 PRINT

1200 PRINT 1.60 SHIFP";: INFUT S

1410 IF S=} THEWN 7 "}":7 "¥O0U ARE NOW OM THE JOLLY RODGER,YOU CAM SEE A HATCH GO
ING DOWN BELOW THE SHIF"

1415 FRINT

1420 PRINT "1.60 HATCH"s:INFUT T

14Z0Q IF T=1 THEN ? " P "You are below deck,VISIBLE ITEMS:S5ign saying Long John
Silver was here,0ld boux"

1425 7

1440 FRINT "1.0PEM BOX"3:INFUT U

1450 IF U=1 THEW 7 "}":7 "¥YOU ARE WNOW AT THE BOX,AND YOU CAN SEE A SHINIMG GOLDE
M CROMN"

1452 7

1435 FRINT "1.TAKE
1440 IF V=1 THEM 7
14465 FRINT

1870 FPRINT L ON DECE™3: INFUT W

1480 IF W=1 THEM T "3":? "You are now back on deck,VISIBLE ITEMS:Wood®
1485 FRINT

1490 FRINT "1.L00 WOOD"

1500 PRINT "2.SET SAIL"i:z INFUT %

1510 IF X=1 THEM 7 ':GOTD 1540

1520 IF Xx=2 THEN 7 "}":80T7T0 1&00

15330 GOTO 1490

¥OU FOUND SECOMD TREASURE"

1280-1530 Surely youcanworkitoutnow. ..

PCNProgramCards
Pirate Island Card 7 of 9

8316PI17/9

1540 7 "IT LOOKS LIKE THERE®S BEEM A HOLE IN THE DECKE WHICH HAS BEEM FATCHED OWE
R WITH WooD®
1545 PRINT
1550 7 "1.LIFT WOOD";:INPUT Z
1560 IF Z=1 THEM 7 "3~:% “OH,NO ¥YOU HAVE LIFTED THE SHD OLE SHIF HAS
COLLAPSED OM YOU, YOU ARE DEAD"

FRINT

PRINT "HIT ¥ FOR AMOTHER TURM"3:: INPUT ¥$

IF &=
GOTO

"HOLD YOUR HORSES,YOU WILL HAYE TO WAIT FOR THE TIDE 7O COME IW'
) FOR I=1 TO SOO:MEXT I:°
T "THE TIDE IS IN,NOW YOU

THEM 5

AM SET SAIL,530 GET GOING"

"la. S INFUT AR
THEN : Bl "YOU HAVE CAST
BEETTER CHECE THE HAP"

SET SAIL"

OFF , WHERE DO Y0OU WAMT TO GD,I THINE T

READ H EB
IR e et THE MAP SAYS THAT YOU CANM ELITHER SAIL FOR SAVAGE ISLA
OF UMENGHM [SLAND™

THE OWME YOU WIEH TO SAIL TO®

ISLAND"
D"
AND"; = INPUT CC

"Y' GOTO

A DAY YOU LAMDED OW SAVAGE ISLAND, AND THE BLACK FIRATES

AN '
SWORD™

(8]U)

TURM"; = INFUT ¥%

FOR THE ISLAND OF UNEMNOWM"

IN BY A WHIRLFOOL"™

1800
LEOS

I TO 5
"yYOU ARE I

"HIT ¥ FOR AMOTHER
THEM 5

Lk ]

Continued nextweek



DON’T JUST STAND THERE...

USE THE FAST LANE

28th September-2nd October Barbican Centre, City of London

The PCW Show is Britain’s most (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.

o e B o

i THE FAST LANE

i Plese send me one “Fast Lane” ticket to the
i 8th PCW Show.

I | enclose my business card and a cheque

| for £2.00 made payable to the “Personal
:

i

|

i

Computer World Show".
NAME o s s i o s s i

i
| :
i i
| Send to Amanda Stephens i
i PCW Show, 11 Manchester Square !
i London W1M 5AB i

]
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‘Kids and the Atari’ by Edward-
Carison, published by Prentice-
Hally ([paperback, spiral-bound
216 pages) at£16.95.

Kids and the Arari is chiefly
intended to be used as a text
book in schools for teaching
youngsters of about 10 to 14 the
joys 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
wheTe 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
tomakeitworth the phenomen-
al£16.95 price-tag. AMB

'Pascal CompilerValidation’
edited by BrianWichmannandZ)
Ciechanowicz, published by John
Wiley & Sons (0243 829121) at
£9.75 (hardback 176 pages).

[t’s not often you find a book
whichis atfordable, largely free
of errors, misprints and misin-
formation, and offering a
wealth of up-to-date material

' READOUT |

from a wide variety of well
informed sources, is it?

Pascal Compiler Validation
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, im-
plementer, standards organisa-
tion and manufacturer. Refer-
ences are made to Ada. the
Algols, Basic, Cobol, Coral,
the Fortrans, Pearl and several
others, highlighting the many
problems associated with the
standardisation of these lan-
guages and validation of their
high-level language processors.

Validation is essentially con-
cerned- with the testing of a
compiler both for quality and
unambiguous reporting of and
recovery from errors in pro-
grams. [tis also concerned with
conformity to alanguage defini-
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 forits 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
Pascal Validation Suite are
given, including some extracts
from the suite itself in an
appendix of program listings.
The problems of interpretation
of results are discussed, as are
the more esoteric questions of
‘correct’, ‘wrong’, ‘illegal’, ‘fra-
gile’ or merely ‘suspicious’
programs.

The two editors from NPL,
who themselves contribute
chapters on validation, testing
procedures and the suite itself,
are to be congratulated. The
presentation of so much diverse
information is concise, read-
able — and illuminating, with
many valuable references to
papers and other published
work on all aspects of software
design, implementation and
testing. NW

Practical Interfacing Techniques
for Microprocessor Systems’ by
James Coffron and William Long,
published by Prentice/Hall
International (0442 58531)
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 thisrequires 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 serious hobbyist.

The book is hardware-
orientated. [t explains a poten-
tially difficult subject carefully,
with a good blend of factual
information and enough exam-
plesof how the 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 1/O devices, ana-
logue-to-digital and digital-to-
analogue converters, bus sys-
tems, and serial and parallel
data transmission.

Detailed attention is given to
interfacing 1/O devices on the

Tandy TRSE0Z80 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. T

The Oric 1 Program Book’ byVince
Apps, published by Phoenix
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*AlienStorm’, " Ana-
gram’, ‘Chase’ and ‘Missile
Defence’. There are explana-
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
COSIS more to 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 out a book like this for
£5.95 why not bring out a tape
with programs for the same
price? IS
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Clubnet keeps you in touch with the microcosm of personal
computer enthusiasts throughout the UK. It is divided into two

sections — clubs and user groups.

We publish a list of these two groups on alternate weeks. This
week it is the turn of clubs, which are listed alphabetically by

county.

Eachissue will also focus on the activities of an individual club or

group with a fly-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 started a new one, contact us at Clubnet, Personal
Computer News, VNU, 62 Oxford Street, London W1A 2HS.

The clublisting below is based on that of the Amateur Computer

Club.

Revelryin Richmond

ol R L = --‘
Happy birthday, dear Richmond CC (top). Bob
Forster shows members some machine program-
ming techniques [above).

AVON

BIRMINGHAM
Birmingham A mateur Computer Club.
Meetsat CBS Consultants. Watery
Lanc.5mall Heath, Birmingham 10, on
the firstand third Wednesdavof cach

[twas gingerale popping and cake eating at
Richmond Computer Club last week as
members celebrated the club’s fifth
anniversary.

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 on my visit there was practically
a full house. :

Members — both adults and children —
setuptheir Beebs, Pets, Sharp MZ80K and
Actari 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

CHESHIRE

Peterborough Personal Computer Club
meetsat Crosficld Electronies Social
Club. fortnightly on Monduvs, Contact
Andrew Pike. 1el:0733-4434 2afier Spm.

room. a few members retreated to the back
ofthe 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 people to join, We get
agood mix of people here who come from a
wide range of professions.’

The club was the first to evaluate the
BBC Micronet unitand 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 Club Venue
Richmond Community Centre, Sheen Road,
Richmond. Surrcy. Meetings Sccond Monday of
the month Contact Bob Forster, (11-892 1873,

NEXT WEEK: Busy evening among the
Sinclair Users of Colchester

mectings. Annualsubs: £1: meetings 30p
(vistors 30p). Contact Tom Wvattat 29
Summer Lane. Halton. Runcorn
Cheshire WAT5PGLtel: Runcorn

7545,

Mi;:l-cheshim(‘i mputer Clubmeets at

Bristol Micro Computer Club. Mectsat
the Pavilion, Southend Road. Filton,
Bristol, cvery other Tuesday, Subs: £1.
Contact Darryvl Collins. 60 Mackic Rd.
Filton, Bristol BS127NA 1el; 0272
792982,
Muhti-User Club produces bi-monthly
magazine. subs: £7.50. Contact Valerie
Boyde-Shaw. Nailsea 851337,
Worle Computer Club, Mecisat
Woodsprings Inn Functions Roomson
alternate Mondaysat 7- 10, 30pm { annual
subs; £12). Contact S W Rabone., 15
Castle Road, Worle, Weston-super-
Mare, Avon. tel: (934-31 3068

BEDFORDSHIRE

Bedford A matcur Computer Club. Mcets
atStar Rowing Club. Bediord . on the
firstand third Tuesday of cach monthat
Spm (annual subs: £3). Contact Rowan
Bird, 74 High Street, Great Barford.
Beds MEA43LB . 1el: 0234-870763,
Chittern Computer Club, Mects at Five
Bells. Eaton Bray, Near Dunstable,
Leighton Buzzard onsccond and fourth
Mondayof cach month {annual subs: £2
seniormembers, £1 under-14s). Contact
Steve Betts, 42 Wallace Road, Eaton
Bray. Bedfordshire OUA2DF, tel:
0525-220022.

Luton College Computer Club. Contace
John Rodger. 1el: (0582-341 1,

Luton Computer Club, Contact J P
Fletcher, 1 Trowbridge Gardens, Luton,
Beds LU2TIY el 0382-450687.

BERKSHIRE
Euthlmpdaad{'umfumr('luh. Meetsal
zasthampstead Park School,
Easthampstead Park Mansions.,
Bracknell, on the first Wednesdayin

monthat8pm. Contact Brian Poulton,
tel; 034484423

monthat 7pm (annual subs: £4_20adults,

£1.50 junivrs). Contact Dr M Bavliss,
125 Berryficld Road, Sheldon.
Birmingh:lm B263UU, tel: (021-743
7197,

BUCKINGHAMSHIRE
ﬁ;hshury('nmpmur(‘luh. Meetsat
Cuarrendon Youth Clubevery Friday at
7. 30pm (annual subs: £5). Membersalso
meetat Mandsville County Secondary
Schoolthe first Thursday of cach month
at Tpm. Contact Ken Knight . 22 Mount
Street. Avlesbury. tel: 02965151
Chihem.‘-litmcmnp uter Club. Meetsat
the Garden Centre., School Lane.,
Chalfont St Giles. onthe first
Wednesday of cach month {annual subs;
£4forsix months). Contact Mrs W
Tibhittsat Ellwood. Deanway. Chalfont
5t Giles. Buckinghamshire, 1el; 024-07
UK.
Iver Computer Club. Contact P A Sealat
| Ormonde Flats. Church Road, Iver
Heaith, tel: 0753-6532T492,
Iver Computer Society meetsai
Huntsmoor reom. Iver Village Hallon
the second and fourth Thursday every
monthat 7.30. Contact John Haigh, [41
Leas Drive, Iver Bucks. SLOYR P,

CAMBRIDGE

Cambridge Microcomputer Club, meets
onthe third ‘l’l"l.'lillg'!ii'lil}'(}rc.'wh month.
Contact Derek Trippat 3Spurgeons
Avenue, Walerbeach . tel: 0223315662,
Haverhill Microcomputer Club, meets at
St Marys" Churchl 4[;||I, Camps Road.
Haverhill, onthe second. third and
fourth Woednesday of cachmonthm 7,30
to 10 30pm {annual subs: £3adult; £1
OAPandstude t5: meetings 23p).
Contact Andrew Holliman_at 3 Trinity
Close, Balsham, Cambridge CB16DW.
el 022020583,

Altrincham Computer Club, Meetsat N,
Cestrian Grammar School, Durham
Road, Altrincham. fortnightly, Contact
Martin Hickling at 39 Barrington Road.
Altrincham_ Cheshire WA T4 1TH2 . tel:
619414547,

Brundl'un?mlurt‘luh. Mcetsal St
Werburgh Community Centreon

alternate Wednesdavs at 7o 10pm.
Contact Mr R Simpsonatd The Coots,
Stﬂckwund.{'lwz-lﬁirv:.

Cheshire Computer Club. Contact W
Collinsat 37 Garden Lane, Chester,
Cheshire.

Crewe Computer Users Clubmeetsat
BuffaloesClub, Earl Street. Crewe,
Cheshire.on the third Thursdayof cach
month at Spm. Contact Bram Knight on
(1270-623375.

Holmes Chapel Micro Clubmectsat
Liesure Centre, Holmes Chapelat 7.30
109, 3lpmonthe firstand third Tuesday
ofcach month (annual subs: £5 adults:
£2. 50¢children, OAPand students, Or
weeklvsubs: 3 Its, 20pchildren).
Contact Margarct Baker.at | Hlehon
Close, Crewe, Cheshire,

tel; 0477-34238,

Kinder Peek Computer Club mectsat
Bew Mills Schoolevery Monday, sub: £2
pérquarter. £1 membersunder 1.
Contact John Eary. New Mills 43 70,
NewMills & District PCC mects at New
Mills Schoal. fortnightlyvon Fridavsat 7
o4 30pm. meetings 35p. Contact Mr G
MFlanaganat 11 Sundown Close, New
Mills. Stockport, Cheshire SK 12 3DH.
el Oehd-4405],

Northwest Computer Clubmects
fortnightly. meetings 25p. Contact John
Lighttootat 13 Aston Drive  Frodsham.
Warrington. Cheshire WAGTPU. tel:
072531319,

Northwest Computer Club, weekly

Winsford Libraryon the second Friday
everymontha 7. 30pm contact Dave
Clare, Winsford 51374,

CLEVELAND
Cleveland Micro Clubmeetson the
sceond and third Tuesday of cach month,
under 18 onsccond ofthe month, over
21sonthird Twesday of the month,
Contact) Telfordat 13 Weston
Crescent. Norton,

kton A mateur Computer Club mects
at YMCA, Stockton. cachalternate
weekat T-Ypm. Subs: adults £4, familics
£6. juniors £2, meetings 30p. Firstweek:
programmer’sevening. second week:
workshop/gamesevening, C
Cheshire, 60 Croft Road. Eag
Stackton-on-Tees, Clevelar
oy,
CORNWALL
CornishRadio Amutcur Club—
Comput cetion. Contact Bob
Reasonat 24 Mitchell Road. Camborne,
Cornwall
ComnwallArea Computer Club. Contact M
FGrove at 35 Causeway Heard,
Penzance.
StAustell Computer Cluband Computer
Townmeetsat ECIP Labs. Penpewan
Road. St Austell. fortnightly.on
Mondaysat 7. 30pm. Contact N G Day at
2Cilendale Close. St Austell, Cornwall
PL253DD

DERBYSHIRE

Derby Micro Society meets Littleover
Church Hall, Sheperd Street. on every
other Thursday a1 Tpm. Annualsubs; €5,
£2. 30 ¢children, St tor families, S0p
entrance non-members. Contact Mike
Riordun. tel: 0332-76%440,

Glassap Computer Club. Contact John
Dearn. 25pinney Close. Glossop,
Derbyshire.
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Fromthe people whoreally know . .

JOYSTICKS

Now available — Joysticks for:

DRAGON—£15.95incl.
BBC—£17.95incl.

Fully propertional joysticks in smart injection-moulded case. Available for Dragon and
BEC Micros. These light action, precise mechanism joysticks give rapid, ultra-reliable
control of all your favourite games.

Compactsize 'Preciseaction
Longlife - Competitive prices
Also— Joystickutility —just £5.00 incl p&p.!
Convert your non-joystick programstowork with joysticks!
* Workswithany programusing INKEY.
+* Compatible withmost ACORNSOFT games.
* Easytouse—justpressthe keysyouwanttotransfer.
* Compatible withall operatingsystems.

ClaresMicro Supplies

222 Townfield Road, Winsford, Cheshire.
TEL:(06065)51374.

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
16K or 48K Spectrums and since it
uses none of the program area will
copy afull 16K or 48K machine code or
basic tape, even if it cannot be broken
into!
SPECTRUM-ZAP (2.0) — £5.95

MaIL ORDER: SCIMITAR SOFTWARE, DEPT PCN
I PALACE GATES ROAD, WOOD GREEN,
LONDON N22 4BW

From selected refall stores:

PHILIP COPLEY. OSSETT, WEST YORKSHIRE.
D.J. COMPUTERS, TOWN SQUARE, STEVENAGE.
CASTLEHURST, WHETSTONE, LONDON N20.
MICRO-SOURCE ZWOLLE, NEDERLAND.

BEEBCALC

Following on from WORDWISE this ROM bhased 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

OMPUTER

ONCEFPTS

PCN JUNEZ

23-JUNE 29, 1983

16 Wayside, Chipperfield, Hertfordshire. WD4 9JJ
Telephone: Kings Langley (09277) 69727
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DEVON

Exter & District Computer Clubmeets at
Exeter School. Magdalene Road.
Exeter, onthe second andfourth
Tuesdayevery month, Annual subs:

£7 50adults, £2.00for students,
Technicallibrary. Contact TG Holden,
14 Greenville Avenue. Teignmouth.
Devon TQI49NT,

Exeter&District Amatcur Computer
Clubmeetssecond Tuesday every
month. Annualsubs: £7,50. Contact
Doug Bates, Fortescue House. Stoke
Cannon, Exeter, Specialistmeetings on
thirdand fourth Tuesday.

Torbay Users Computer Clubmeetsai
Devon Com ulurIS::n'iccs.'éifa
Dartmouth Road., Paigntonon Mondays
fortnightly. Annual subs: £2.00juniors.
£5. 00adults, mectings 20p, children
weleome, Technical library available.
DORSET

Bournemouth Area Computer Clubmeets
atKinson Community Centre on the
third Wed ncsda;;e\-er}-mmnh. Annual
Sub: £5 adults; £2.50 juniors, Contact
Peter Hibbs, 54 Runnvmede Avenue,
Bournemouth, Dorset BH1195E  1cl:
0202576347,

TOPIC meets at Canteen English Truck
Centreonthe sccond and fourth
Wednesday every monthat Tpm.
Annualsubs: £5, reduced feesfor
students, Contact David Washford, |
Alexander Road, Bournemouth, Dorset
BHO3IA.

Purbeck Computer Club, contact 31 North
Street, Warcham, Dorset BH201AD.

DURHAM

Darfington Computer Club, weckly
meetings and informal discussion.
Technical library available, Contact L
Boxell. 8 Vane Terrace, Darlington DL3
TAT, tel: 0325-67 766,

ESSEX
Genius Computer Club, subs; £1 ZXE]
members, £1.505pectrummembers.
Contact 30 Webber House . North
Streel, Barking, Essex.
Brentwood Amateur Com puterclub,
&mlemi new club, Contact R Sadler, 18
fanescol Road. Brentwood ., Essex
CMISYHD.
Springfield Compuier Clubmeetson the
first Friday of every month. Contact
Stl.'lﬂh:ll( ousines., | Aldeburgh Way,
SFrlngﬁcid_('hu|ml’ur¢|, Essex CM |
SPB.1el:0245 50155,
Wchﬁﬁ‘lﬁfMit‘m:pmcc».url"-ruupun:ut_a
at Universitvof Essex onthe second and
fourth Wednesday of every month at
7. 30pm. Annual subs: £5. Contact
Information Centre. University of
Essex. near Colchester.,
Stanway School Computing Club_only
schoolmembersa present. Comact G
Flovd. ¢/o Physics Department. Stanway
School, Stanway. Colchesier. Essex.
Dragon Independent Owners
Association. produces newsletier, gives
discounton software, subs: £8. Contact
Droug Bourne, School House . Nevern
Road. Ravieigh. Essex.
Romford Club anew club, Contact Mr DY
Norden, 138 Church Road . Romiord,
Essex,
South East Essex Computer Socicty meels
at Hockey Clubat Roots Hall near
Southend Football Stadivm on
Wednesdayat 7.30pm. Open 1o
membersover 14, Contact Robin
Knight. 128 Little Wakering Road.,
Little Wakering, Southend-on-5¢a.
Essex el 0702-2 18456,

GLOUCESTERSHIRE

British Amateur Electronics Club,
Independent club with newsletier,
huﬁinm:r’ssn.'clinn.libml v, annual
exhibition catering for allages, Contact
MrJMargeus. 3 Bishopstone Closc.
Golden Valley, Cheltienbam,
Chettenham Amateur Computer Club
meetson the third Tuesday of each
monthat 7.30pm. Contact Mike Pullin
on(242-23617 or Robin Phelpson
0242-584343.

GCHY. Contact DW Adam, 16 Court
Road, Prestbury, Cheltenham.
Chettenham Amateur Computer Club
meetsat Prestbury Scomt Headquarters,
on the third Tuesday of cvery monthat
£3. Contact M

s Way,

HAMPSHIRE

Commodare Computer Club, This new
clubmeetson the first friday of every
monthat Bury House, Bury Road.
Gosportat 7.30pm. For further
information contact Brian Cox,
Farcham 28053,

Fareham and Portsmouth Amateur
Computer Club. Contact AlanSmith,
c/oFrancisClose . Lee-on-the-Solent.
Gosport, Hants PO138HE,

tel; UT05-550%17.

MF_MI!-I(.‘NIT uter Club. Contactclo
Officeri/e, Roval Air Force. Odiham. Ne
Basingstoke . Hants.
Southampton Amateur Computer Club
meetsat Medical Science Building.
Bassett Crescent, East Southampton, on
the second Wednesday of every month at
T 30pm_ Annual subs£5, £3 50students
& OAPs. Contact P Maddison,
“Gardenways’, Chilworth Towers,
Chilworth, SOL[I]‘II—!I‘HF‘JI[JH SOITIH.

HEREFORD

Hereford Amateur Computer Club,
roposed new club, Contact Stuart
=dinborough, 2 Warwick Walk.

Bobblestock, Hereford HRAYTG el

(4322649700,

HERTFORDSHIRE

Harpenden Microcomputer Club meets at
Silver Cap, Harpenden onalternate
Mondays. Annualsubs £2,50, Contact
David James, 50x Lane, Harpenden,
Hertfordshire ALS4HH.

HUMBERSIDE

Grimsby Computer Clubmeeis at
Grrimsby Central Library fortmightlyon
Mondaysat 7.30pm. Contact Jenson
Lee. 29Park View. Cleethorpes.tel:
(47242549,
Scunthorpe &District Microprocessor
Society mects al Community Centre.
LindunStreet. Scunthorpe, every

davat 7 30pm. Annualsubs £2,

amilies £5. Contact G Hinch, 21 Old
Crosby, Scunthorpe. South Humberside
DNISSPL,

KENT

Canterbury ACC proposed new club.
Contact L Fisher. 21 Manwood Avenue,
StStephens. Canterbury, Kent CT2
TAH.

OI'":SI'II“.'L'II\I'I mc
andthird Wedne VeIV
Annualsubs £3. Contact Paul Cameron.
Small Community ¢, Lordwond
Lane. Lordwood, Chatham. Kent. tel
0634-63036,

North Kent Amatcur Computer Club
meetsal Lecture Theatre, Charles
Darwin School, Jail Lane. Biggin Hill.
kent. on the first Thursday ofevery
monthat 7.30pm. Annualsub £3., £1
students. Contact lain House, 28
Canadian Avenue. Catford SE63AS,
el 01-690 5441,

Orpington Computer Clubmectsat The
Large Hall, Christ Church. Chaterhouse
Road. Orpington, Kent, every Friday at
Spm-10.30pm. Insurance cover for al
members’ equipment while on club
premises. Contact Mr B Pvatt, 23
Arundel Drive, Orpi ngton. Kent BRA
IF, tel: Orpington 20281,

Amateur Computer Club, annual subs;
£4.50(£2 forunder 185, OAPs). Contact
Rupert Stecle. St John’s College, Oxford
OX13P.

Mational Personal Computer Lser
Association. annualsubs £12. Contact

Eric Keeley. 11 Spratling Street,
Manston, Ramsgate. Kent,
Sevenoaks School Computer Club.
Contact G Sommerhoff. Technical
Centre, Sevenoaks School, Sevenoaks,
Kent, tel: 0732-456340.
Tonbridge & Tunbridge Wells ACC,
Contact Ray Szatkowski. | Cromer
Street, Tonbridge. Kent. tel: 0732-
355060,

LANCASHIRE

Blackburn Micro Computer Club.
Contact Roger Longworth, 12 Sharp
Close, Accrington. Lancs.

Computer Clubmects s E4/24
Bolton Insutue of Higher Education,
Deane Road. Bolton, on Thursdays.
Annualsubs: £1. Contact David
Atherton, 16 DouglasStreet, Asherton,
Manchester M299FB. tel: 0942-876210,
Bumley Computer Clubmectsat
Carleton Hotel, Standish Street, on
Tuesdays7.30-11pm. Contact Clive
Tallen, 27 Basnett Street, Burnley,
Lancs BEIO3ED.

Chorey Computer Clubmectsat
Townley Arms, Chorley.evervother
TuesdayatSpm. Contact Chris Hicks,
131 Market Street, Chorley. Lancashire.
Ribble Valley Computer Clubmeets at
Staff Canteen, Pendle Carpets Lid. West
Bradford. onthesecond and fourth
Mondayofevery monthat ?-‘qu.
Contact Ian Thornton-Bryar, 25
Southfield Drive., West Bradford.
Clitheroe, Lancs BB74TU,

Lancaster & Morecambe Computer Club,
Contact Sarah Blackler. tel: 0524-33553.
k hadderton Computer Club meets
at Turf Lane Centre, Turf Lane.
Chadderton. on Thursdaysat 7-%.30pm.
Contact Mr Jakeman . 26 Marble Sireet,
%lr‘.rk“‘ Oldham, Lancs. Tel: 061-678

LEIGESTERSHIRE

EastLeake Computerclub. Contact
Andrew Jones. 59 Bateman Road, East
Leake, Loughborough, Leicestershire
LEI26NN,

LINCOLNSHIRE
Lineoln Computer Club. meets at
Blandings Public House, Hi

County Hote
7-9.30pm. Co
Berestord Aver
tel: 0754 3594

LIVERPOOL

BBCMicrogroup Liverpool meets at Old
Swan Technical College. Liverpoal.on
the first Wednesday of every month.
Contact Nick Kelly, 56 Queens Drive,
Walton, Liverpool L4 68H.

LONDON

Croydon Micro-Compuier Clubmectson
the firstand fourth Tuesdav ol every
month. Contact Vernon Gifford. 111
Selhurst Road. Sclhurst SE236LH . tel:
01-6533207.

Computer Uscrs Club. Contact Tony
Lathamon(1-304 3910 ]
EastLondon Amatcur iputer Club
meetsat Harrow Green Library, Cathall
Road. E11, onthe second and fourth
Tuesday of everymonthat 7-10pm.,
Annualsubs: £5. Contact Fred Lingeron
-554 3288,

Reg E‘u.llu:'_ 1
¢. Skegness,

call on 01-636 6890.

Remember

Let us know about your micro club or user group
so we can be sure the information printed here is
up to date. Drop a card to Sandra Grandison,
Listings Editor, at Personal Computer News, 62
Oxford Street, London W1A 2HG, or give her a

Forum-80 London, contact Leon Jay on
(01-2866207,
Forum-80Wembley, contact Vicior Saleh
on(-902 2546,
lerw(.‘mnruwerupnwcl:s at
Harrow College of Higher Education,
Room W24 Northwick Park. on
alternate Wednesday at Tpm. Contact
Bazyle Butcheron01-950 7068,
Imperial College Microcomputer Club
meetsatroom 145, level 1, on Tuesdays
at 7. 30pm. Contact Tim Panton. ¢/ 1.C,
Union Office. Prince Consort Road,
LondenSW72BB.
LondonSchool Computer Club. Contact
Burlington Danes School, Dane
Building, DuCanc Road,
Hammersmith, London,
Metropolitan Police A matcur Computing
Clubmeetsonthe first Thursday of every
monthat 7pm. Contact S Farleyon
01-T252428.
68 Microgroup mectsat Regents Park
Library, Robert Street, NW 1L onthe
third Tuesday ofeverymonthat 7. 30pm,
Annual subs: £5. Comact Jim Anderson,
41 Pebworth Road. Harrow, Middlesex.
NorthLondon Haobby Computer Club
meetsatthe Polviechnic of North
London. Holloway. London N78DB . on
every Monday, Tuesday. Wednesday
and Thursday during term time and one
evening a week during holidays. Annual
subs: adults £25. familyv £40, jobless,
E:nsi:murei. by students£5, Contact
abinBradbeer 01-607 2784,
Paddington Computer Clubmeetsa
Paddington College, 25 Paddingron
Gireen, London W2 INB. Contact Peter
Hillon(01-7235762.
Post Office HQ Microcomputer Club
meetsatroom B145, River Plate House,
12-138auth Place. off Moorgate . onthe
seeond Thursday of every month,
Contact Vernon Quaintance. British
Telecom Enterprises, Cheapside
House. 138 Cheapside F.C.?ll 6IH. 1el:
017264716,
TheSOBAT Computer Clubmegts once a
fortnight. Subs: £4. Produces monthly
letter. Contact MrT Kavani. Berridge
House, Hillfield Road, London Nwé.
SouthEast London Microcomputer Club
meetsat Thames Polviechnic. Greens
E WoolwichSEI8. on alternate
Wednesdaysat Tpm. Annual subs: £5
Contact Peter Phillipps. 61 Graigerne
Road,SE3. tcl:01-853 5829,
Southgate Microcomputer Clubmeetsat
Room B 106 Southgate Tech. fortnightly
on Thursdavsat 7.30pm. hnnuzl[suts:
£5, Contact Kevin Pretoriuson (11-852
2282, See Prestel page 25820645 for
details.
WestLondon Personal Computer Club
meets at Back room. Fox & Goose pub,
Hanger Lane, Alperton. onthe first
Tuesdayofeverymonthat 7.45pm.
Annualsubs: £5adults. £2_ Munder 16s
& pensioners. Contact Graham Brainon
(1997 8UKGA,

MANCHESTER

Manchester Computer Clubmeetsatthe
Deparimeniof Computer Science.
Manchester University, Oxford Road,
Manchester. onthe firstand third
Thursday of evervmonthat 7.30pm.
Contact David Wade, 61-941 24586,
Small Business Computer Users Club,
Proposed new clubto mect the last
Tuesdayevery month. subs: £7.50,
Contact K Wadsworthon (061-7407232
after Spm.

MERSEYSIDE

Bofbton Computer Clubmeets Room
E4'E2L Bolton Institute of Higher
Education, Deene Road, Bolton.on
Thursdavs. Annual subs: £1. Contact
David Atherton, 16 Douglas Strect
Atherton. Manchester M299FB.
Merseyside Microcomputer Group meets
at Merchant Tavlor's School, Crosby, on
seeond Thursday every month, Contact
MrFShaw. 14 Albany Avenue,
Eccleston Park, Prescot, tel: 051-426
3536.

Southpart Computer Clubmeets weekly.
Contact lan Bristone, 28 Weld Road.
Southport. Merseyside PRE2ZDL 1el:
U704-04524,

Wirral Microcomputer Users Groun
meetsat Birkenhcad Technical [_‘.urlu,-gu
every Monday, Contact] Phillips, 14
HeltonClose, Birkenhead. Mersevside
L439HP.
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MOST OF THE PEOPLE
READING THISAD
SHOULDN'T BE

READING THISAD...

Unless, that is, 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.

i
o
wl

SPONSORED BY MIC
BARBICAN CENTRE,

6-8 JULY.

N

COPE

S
=

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.

PCN JUNE 23-1UNE 29, 1953
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MIDDLESEX i
Sunbury Computer Clubmeetsat St
Benedicts Hall, Napier Road . Ashford,
onthe last Tuesdayolevery monthat
H(_Pm_ Contact Simon Taylor, 8 Priory
lose, Sunbury-on-Thames. Middlesex.
Contact Simon Clark. 83 Watling Street,
Toweester, Northanis NWI12TAG.

NOTTINGHAMSHIRE
Ashfield Compuicr Club meets at Carsic
Junior School, St Mary's Road, Sutton in
Ashiicld om the firstand third Thursday
every month. Annualsubs £3, Contact
Drerick Daines, c/o Cuttings Avenue,
Suttonin Ashficld. Nots.
Eastwood Town Micro Computer Club
mectsat Devanshire Drive Junior
Schoolevery Wednesday al5.45pm.
Annualsubs: £5. 50adults. £2.75 juniors.
£4.500APs. Comact Ted Ryan, 15
Oueens Square, Eastwood . Nottingham
NOT63BI.
Nottingham Microcomputer Club meets
at Friends Meeting House, Clarendon
Street, Nottingham, on the first Tucsday
ofcverymonth. Annualsubs: £5.50
adults, £2.50 juniors, OAPs, Contact Mr
E Harvey. 68 Roseleigh Avenue,
Nottingham NG36FH. wel: Nottingham
GOS49T,
Worksop Computer Group. Newclub,
firstmecting June 14in Worksoplibrary
lecture room. Contact Mr Andrews.,
Worksop 487327,
NORFOLK
Anglia Computer User Group. Contact
Jan Rejel. 128 Templemere. Sprowton
Road. Norwich. tel: 0603-249632.
EastAnglian Computer User’s Group
mectsat Crome Community Centre,
Telegraph Lane, Norwich. Contact Gill
Rijzr. 8551 Benedicts, Norwich.
Northants Computer Group meets
at Anchor House. Moat Lane,
Toweester, on Wednesdaysa 7. 30pm.

O0XFORDSHIRE
Association of Computer Clubs. Annual
subs: £5_£2 50under 18sand OAPs,
Contiet Rupert Steele. St John's
College. Oxford OX131P.

Microsac mectsat Clarendon Lab. Parks
Road. Oxford. every week during term.
Contact Rupert Steele, St John's
College, Oxford OX1 3P,

Oxford Personal Computer Club. Annual
subs: £2. Contact Len Phelps, Southpon
Cottage, Sutton Courlenay, Mr
Abingdon, OxonOX144A1.

Ri Computing Clubmeetsat Swan
‘weday

Hotel, East Hsley, onthe second T
every month, Contact Mike Magney,
Beavers. South Street, Blubury, Dideot,
Oxon OX110JU,

SHROPSHIRE
Ludiow &District Microcomputer Club

meetsal Diocesan Education Centre,
Lower Galdeford, Ludlow . on the
second Monday of every monthat
7.30pm. Annual subs£7.50 family, £3
adult. £2.50student.

Shrewsbury Micro Clubmects at
Shrewsbury Shirchall once amonth,
Beginners” Basic course and many
machineson display. Contact Mr V Ives,
6 Bramley Close . Severn Meadows,
Shrewsbury 8Y 12TP.

Telord Computer club meets at Telford
ITEC anevery Monday 6-%pm. Annual
subs: £3.50, £1.50unemployed. Contact
John Murphy, 10Brichmore,
Brookside, Telford TFI1TF, el (952-
595959,

SOMERSET

SharpMZBO0 Club, contact Tim Powell,
Computer Centre. Yeovil College.
Yeovil, Somerset.

Yeovil Computer Club. Contact DG
Carrington. 2 Romsey Road, Yeovil,
Somersct BAZISXN.

STAFFORDSHIRE

Mlsager Computer Club. meetsat
Alsager Comprehensive School, Stoke-
on-Trent, Staffs. fortnightly on
Tuesday. Contact Rex Charlesworth on
09363-77270.

The Amateur Computer Club of North
Staffs meetson the third Wednesday
every month. Annualsubs £3. Contact )
Roll, 16 Hill Strect, Hednesford,
Staffordshire WS125DS,

ICL Birmingham Branch Micro Club, ¢/o
WHA Ecclestone, 26 Browns Lanc.

Tamworth, Staffs.

TameValley Computer club, contact Tim
Marshall. 32 Milton Avenuc, Levfields
Tamworth. Staffordshire BT9S8IG.

SUFFOLK

Suffolk Microcomputer Club meets
monthly. Annualsubs£5, Contact Mr S
Prat, /o Microtek, 15 Lower Brook
Street, Ipswich. Sufiolk,

SURREY
Ashtead Computer Clubmeeisonthe last
Thursday of every month. Contact P
Palmer. 8 Corfc Closc. Ashiead. Surrey.
s Valley Computer Clubmeetsin
Griffin Pub, Caversham. Annualsubs
£1. 50pameeting. Contact Phil Warn.
Reading 394574,
ThamesValley Amatcur Computer Club
meets at Griffon, Caversham. onthe first
Tuesdayeverymonth. Contact Brian
Quarm. 25 Roundway. Camberley.
Surrey GU L5 INR. tel: Camberley
22186,
Ewell Micro Club. contact Dave De Silva.
6 Kingston Road, Ewell, Surrey KTI9
5L,
Farmham Computer Club, meets at
Farnham6ith Form College, Morley
Road, Farnham. Surrcy on the sceond
Wednesday every month. Annual subs:
£2. Contact AdamSharp ., [4Thorn
Road, Boundstone. Farnham, Surrey.
WestSurrey Computer Club mectsat
Paddock Reom, Green Man Public
House. Burph Guldiord. the first
Thursdayof every month. Annualsubs
£5. Contact Chris Karney on (0453.
6E121.
ITN Compurter Club meetson Fridays,
Contact A Bond. 34 Farnham Road,
Guildiord, Surrey GUZ5PE,
tel: D485 62035,
THome Group. annualsubs: £12.
Contact P Dicks, 157 Bishopsford Road,
Morden, Surrey.,
CBBS London meets on Sundays4-1pm.
Contact P Goldman, PO Box 100,
Surbiton, Surrey KT38HY,
Sutton Library Computer Club meets at
Central Library. StNicholas Way.
Sutton, Surrey, onthe first Fridavof
cverymonth atépm and sccond and third
Tuesdayof evervmonth. Annual subs:
£6.£40APs, £2 Tamily. Contact Dave
Wilkinson 01-642 3102,
Atari Computer Emthusiasts mectsat §
Cosdach Avenuc, Wallington. Surrey
SMO9R A, subs: £20, Comact Adrian
Miles.tel: 01-647 1713,
Associationof London Computer Clubs,
contact Len Stuart, 89 Mavfair Avenue.
Worccster Park. Surrev KT4 751,
Worthing & Distriet Microcomputer Club
meetsat Rose Wilmot Youth Centre,
Linlch:lmpmn Road. Wornthing.on
alternate Sundays | lam-Ipm. Annual
subs L4 adults, £2 students, £5 family.
Contact B. Thomas, 11 Gannon Road
Worthing. W. Sussex. BN112DT, tel;
(903 36TRS,
Richmond Computer Clubmects at
Richmond Community Centre, Sheen
Road. on the second Monday of every
month at 8pm. Contact Bob Forster, 15a
The Barons 5t Margarets, Twickenham.
Middlesex. tel: 11-892 1873,

SUSSEX

West Sussex Microcomputer Club mects at
Room RO%. Rebinson Road Annexe,
Crawley. on the firstand third Monday
cvery month. Annualsubs: £6adulis, £3
students. ContactJ Clarke. 31 Hyde
Heath Court. Pound Hill, Crawley, W
Sussex.tel: (1293-884207

Mid-Sussex Microcom Club.
ContactJeff Havden. 2 Hillary Close,
E:.hl Grinstcad, W Sussex RH193X0Q.
Micro Enthusiasts, ncw club proposcd.
Contact G Diannage. 16Malvern Strect.
Hove, Sussex BN33YR.

Arun Microcomputer Clubmeetat Wick
Amenity Centre, Wick Farm Road.
Littlehampton, W Sussex. onthe first
Monday ofeverymonthat 8pm. and
third Sunday of every month at fpm,
Fees: £3sixmonths, £] joiningfce.
Contact PCherriman. 7 Talbot Road.
Lintlchampton, West Sussex DNIT7BL

TYNE&WEAR
Neweastleupon Tyne Personal Computer
Socicty meetsat Room D103, Newcastle
Polytechnicon the first Tuesdayof every
month. Anual subs £6. Contact Pete
Scargill, 21 Perey Park. Tynemouth, 1¢l;
0632-573905.

j JBN

WESTMIDLANDS

Cannock Computer Socict vmeetsal
Cannock Computer Systems, Old
Penkridge Road . Cannock, fortnightly.
Annualsubs: £3adults, £1 students,
Contact Terry Sale, 20 Redwood Dirive.
Chase Terrace, Walsall WSTRAS.
Walsall Computer Club meets at Park
Hall Commumity Schoolon the second
and fourth Monday every month 6.45-
9.45pm. Annualsubs £3 adults. £3.50
students. Contact Alison Hunt, 58
Princes Avenue, Walsall, W Midlands.
WS12DH, 1el: 0822-23875,

National Westminster Porsonal Computer
Society. Contact PMoore 021-236061 76,
ext3RE.

Central Program Exchange, anmnual subs:
fullmembership £25 Europe, smalluscrs
service £10 Europe . Contact Mrs Judith,
tel: Wolverhampton 28521,

West Midlands A matcur Computer Club
meetsat Enfield School, Love Lane.
Stourbridge. on the second and fourth
Tuesday every month. Annualsubs £4,
£3 full-time students, Contact John
Tracey. 100 Booth Closc. Brierley Hill,
Ku%swing[urd. W Midlands, 1el: 0384
TOET,

WILTSHIRE
Chippenham and Calne, proposcd new
club. Contact Matthew Jones, Pinhills,
Calne SNI10LY.

WORCESTER
Worcester & District Computer Club
meetsat OldPheasant Inn, New Street,
“Worcester. on the second Monday every
maonthat Bpm, Contact DSt 55
Vauxhall Street, Rainbow h
Worcester WRISPA,

ive Computer User
Cirpupmeetsat Co-Op Social Cluly,
Pogmore. Barnsley, on the last Tucsday
everymonthat 7, 30pm. Annualsubs£1.
Contact James Bridson. o/o 39 Kereforth
Hall Road. Barnsley, South Yorks 870
6NF, 1el: 0226-41753,

Doncaster A matcur Computer Socicty
meetsin YMCA, Wood Street.on the
first Wednesday evervmonth. Contact
Tohn Wilkinson. 316 Bawtry Road.,
Doncaster. 5. Yorkshire,

el 0302868379,

Greenhead Grammar School Computer
Club. Contact Brian Smith, Greenhead
Road. Keighley. West Yorks BD20)
GEB, 1el: 1335-h2828,

Huddersfield Computer Club mccisevery
Monday. Contact Chris Townsend. 760/
4 Manchester Road. Linthwaite,
Huddersfield. tel: 0484-6537204,
LeedsMicrocompirter Uscrs Group meers
it Regent Street. Chapel Allerton,
fortnightly on Thursday at bpm. Contact
Dravid Parsons. 22 Victoria Walk,
Horsforth LS I8 4PL.

Program Power, contact K Simpson. 3
Wemsley Road. Leeds Ls72BX. tel;
0532-683186.

Pennine & District Compuicr Clubmeers
at26MillHey. Haworth. W Yorks, on
Saturd u_\'ztnd Sunday. Contact Douglas
Bryant, 206 Mill Hey. Haworth, W
Yorkshire, tel: 033543007

Shipley College Computer Groupmeets
on Tuesdays. Contact Paul Channell,
tel: (1274-595731.

South Yorkshire Pcrsonal Computer
Group meetsat General Lecture
Theatre. 51 Georges Building, Mappi
Street, Shefficld. onsecond Wednes
evervmonthat 7. 30pm. Annualsubs: £4,
Contact Paul Sanderson. 8 Vernon
Road. Tetley, Sheffield S1730E.
Thumnscoe & District Micro Users' Club
meetsat Thurnscoe Comprehensive
School. Physics Lab. Clavion Lanc,
Thurnscoe. every Wednésday at 7.30pm
duringschoolterm. Contact Mr James
Davis. 62 Tudor Street. Thurnscoe East,
el O (R-BU3RE(.

WestYorkshire Microcomputer Group
meetson Tuesdays, Contact Phillip
Clark. c/oSuite 204, Crown House,
Armley Road. Leeds LS122ES. tel:
0532-632532.

York Computer Clubmects at the
Enterprise Clubevery Monday at 8pm.
Contact K Thomas, Green Lea. Ripon
Road, Harrogate, North Yorkshire
HGI2ZBY el (A04- 38234,

SCOTLAND

Bishopton Computer Clubmectsat ' Cwa
Ben', Sacheleourt Avenue. Bishopton,
Renfrewshire. on Sunday once amonth
{nextmeeting May 22at 2. 30pm),
Contact Alasdair Law. 10 Dunglass
R:;;_!:i.ﬂishu]rtun. Renfrewshire PAT

Edinburgh Home Computing Club meets
atClaremont Hotel, l%:iinburgh. on the
2nd. Irdand 4th Wednesday of the
maonth, produces bi-monthily newsletter,
Contactl. Roberison, 031-441 2361,
sh Amateur Computer Socicty,
contact Mike Anthony. 46 Moredun
Park Gardens, Edinburgh EH177IR.
CentralScotland Computer Club mects at
Falkirk College of Technology,
Grangemouth Road, Falkirk, onthe first
and third Thursday every month.
Contact James Lyon. 78 Slamannan
Road. Falkirk FK 1 5NF.
Fife Computer Users Clubmeets
fortnightly. Annualsubs: adults, £5:
under 185, £3. Contact Murray Simpson,
31 Tom Steward Lane. St Andrews, Fife,
Scotland KY 168YB.
Grampian Amatcur Computer Socicty
meets at 33 Thistle Lane. Aberdeen, on
the second and fourth Monday every
monthat 7. 30pm. Annual subs: £12,£5
student. £2. 30 junior, Contact Alan
Marrizon. 21 Beech Road, Westhill.
Skene. Aberdecnshire AB3IOWR,
nay Computer Clubmects weekly,
Contact 5Stubbs, 13 The Glebe.
Kemnay. Inverurie. Aberdecnshire,
ermess Personal Computing Club
mectsevery second Tuesday at 7. 30pm.
Subs: adults £5, juniors £2.50. Contact
GylMackenzic, 38 Ardconnel Street.
Inverness IV2IEX. tel; (MA3-220922,
Perth&District A mateur Computer
Society meetsal Hunters Lodge Motel.
Bankfoot. on the third Tuesdayof every
monthat 7.30pm. Annual subs£3.
Contact Alastair McPherson, 154
Clakbank Road, PerthPH1 1HA.
Shyeand Lockalsh Computer Society.
roposed new club. Contact C Manwvell,
25 Breacas 1sol, Isle of Skye IVA2R0A.
Strathclyde Computer Club mectsat
Wollson Centre, 106 Rottenrow,
Glasgow, on the third Wednesday of
everymonth. Contact B Dufiy. 24
Lomand Drive, Condorran,
Cumbernauld GA8N'W,

WALES

Abergele Computer Clubmeets at
Abergele ClOfficesevery Thursday at
730 10pm. Annual subs: £5adulis,
£2.50 juniors. Contact W Jones, 77
Millbank Road. Rhyl. Clwyd, North
Wales.,

Colwyn Computer club mects at the
Greens Hotel. Colwyn Bay. at Tpm.
Contact D Bevan.c/o Abergele Road,
Colwyn Bay. Clwyd LL29 7P A

81 Clubannual subs; £30 4+ vat, Contact
Mike Haves. 1el: 0222371732,

Gwent Amatcur Computer Club meetsat
StMary's Institute, Stow Hill. every
Thursdayat 7.30pm. Annual subs:
£3.50. Contact Rotherv Harris, 16
Alanbrook Avenue, Newport, Gwent,
Wales NPToOU

Pencoed Amatcur Computer Clubmeets
fortnightlv on Saturdavsat Pencocd
Library. Subs: adults_£3: QAP sand
0. Contact Philip
Williams. 38 Brvn Rhedyn, Pencoed.
Bridgend. Mid-Glamorgan CF356TL .
tel: 05473 287,

Pantypool Computer Clubmeetsat The
Settlerment. Roackhill Road.
Pontypool. Gwent. onevery Friday.
Contact Graham Loveridge, on
Pontypool 2827

Swansea & Southwest Wales Amaicur
Computer Club meetson the last Friday
CVEery mo Contact Paul Griffiths, 1
Prescell Road., Penlan, SwanscaSA3
SAF

NORTHERN IRELAND

Bangor Computer Club (N Ireland), New
club. Contact Derck Blanc. c/o Queen's
University, Belfast, Northern Ireland,

EIRE

Cork Amateur Computer Club, Talks

and demonstritions, Hardware,

Emgrumming and games. Contact T
Toriarty. Tiger Bay, Rochestown,

Douglas, Cork. Eire.
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CENTURY

YOUR SEARCH FOR FULLY TESTED
EDUCATIONAL PROGRAMS
FOR THE BBC MICRO IS OVER

pessummm— 35 EDUCATIONAL
PROGRAMS FOR

35 EUCATIONAL |
RIGAANSFIR bk

“'lE BBE MIEH“ Here is a selection of fully documented

mputer)

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 asiit
is unpacked. Each program makes full use of
the BBC micro's remarkable graphics
capabilities and together they provide a
useful insight into programming techniques.

£6.95 (paperback) 240 pp
Available through all good bookshops but if you

experience any difficulty please fill in the form
below.

‘ ORDER FORM | | enclose my cheque/postal order for £
(Please make cheques/postal orders

To: Department EP 2 ayable to George Phili
| GeorgePhilip Services Ltd B ge Philip)

Arndale Road, | Name R
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) Please allow 28 days for delivery

b

PCN  JUNE 23-JUNE 29, 1983




L%BWN B8L3 #/25 | SalUoUan)
LXGW 2893 #/0G | SUCIUES
LXEN 2963 F/65 1 saUCUaD
|@aymisieEg otL'L3 00rdYy UoLRD
|saymisien %23 |HH Jeyioug
66 LXE N L1B3 DOSE dSY
ozxgroidny | 91923 0008 M xapeuy
ExEL BXE6xL N GBFL3 V0296 d0 Xepeuy
BXLL'BXL N £BE'LS ¥ LO56 dQ Xepeuy
6xLL'6xL N 16E° 13 1056 dQ xapeuy
6XE'BXLN S62 13 0056 40 Xapeuy
6xEL'6XE6XL W LBE'L3 WOOSE JQ Xapeuy
6X6N I6E'L3 0056 dQ Xapeuy
| s<iiexew | zeg'ia V1006 dQ Xepeuy
6X6 6L W L6613 V0006 40 Xapeuy
|aaymAsiec £E83 041 QYL J=ipy

SEEXIEE i S'9LZL0L g'9
SGEXLEE ] 92'91'Z10L g8'9
9GEXBE 9E'9L'01L'BL'ES 9
2'8rx80S SLZL'0L 89t
LLXL'BE SL'ZL'0k 9's'y
SO>S |9 S'9L'ZL'0L 88
6'b %l L'9L'ZL'oL 91'zZL'e's

€04 X6 0P $'9L'S1Z101 89
E0L X6 0F LAL'SL'G 2101 89
6 B5%GE LOL'SL'SELDL 2'9
6'65 %68 0L g'9
£0L%6'0F £ELEL0L g'g
66566 EELZL'0L a'g
LGB0 i L9L'S1'S'2L'01 a'g
LSxE'0F £3L'SL'SEL'0l 8'9

LEXDG gL'zL'al . g'9

ee

oo
L]
w0 oo w|e|m

oo eoee
eeeeoe |e
oo o oo
e e e 0O

LAL I JC 3 ]

e e ele
eleeeeee

o eoeeoeeeoeee eelee
eooooee/ee/oeoeeleeee
o oo eeeleoeoeeee

eeoeeeeeee | Cleeele

LR AL L L JE JE 30 3L 2t ]
LALILIC IE B A0 20 30 30 30 30 30 )
LIL AL AL L
mwmwwmm:m::-

LI AL 2L 2K 3

NIdC
AP0 7 WHEW

10INGUISI]
adky pog
Buinpapun
saidog xepy
{501y ur)
iy

ang
sunisod
Jnd ¥Byy
{5d2) pastg
st ¥y
yaue Jad saun
FauaUE]
(xuiew = W)
20/) pRayiLug

Snyde)s 0|8
(SUmDEIEYD W)

8715 owap Jagng
3|21 preq ¥y

fumaag mboq

S1apuaIsag any
P saded xepy

(512 U1 B 35EQ)

LTIFIN G R Th T

fiueds Euopodolg

supndo = ) “aaid ur 3wl g
SEVAHILNI

Sydesn wonosay ybiy

PjIaR PGy

L q

“laquinu auoyda)a) 'b Jo 6°d se yons siena| UO S|IBY PALLIO) A|N} JO) SMOE poLlBLL Bl
PuUE SWEU s Jolnguisip sy sanb pue ‘sBunsi| auy) jo pus ay) 1e s18|g.) 8Y | luud syl ey $21E0IpUl SI9PUSISAPANI L N0 PUEIS LUSY BYEWI O] SISIORIBYD 1500 |[IM S0BLSIUI 8U) SUBSW + ‘aoud 8U} Ul papN|oU] SB0BLaIUI JO 81040 B
“2|qEl IOINGLISIP S} 0] 18481 O} UWIN|OD SIY) Ul paist| 8po2 ey suayony adA) pjog alym sis1oRIBYD JSpun aul & sind Buyuipsepun 2ABLY NOA SUBSLW O '30ud ay) Ul papniaul sl adeaiul ay) sueall ubis @ oy
ayjasn’uo-ppe.senoted e sainquisip Auedwoos yaiym puy o} 1o0yngisia ‘Al auo e paonpoud aq ARagsieal UL al) U 1500 BAIXA B JO PIBPUERIS SB S|qB|IBAR BSOY) Yiim 3|guediuod
ueo jey) seidoo UOQIED |0 Jequinu By} seledpul saidos wnwxep 81 Jaindwog Jnok uo asepsu) ayy ans axew sajupd e Bunosajes )
“JajamadA) "sawwelbiopy vl uanb s| ssjuud auy jo “Ayenb
B 2| s19ays a|Buis sasn ssjuud ay) sajesipul Jasys INg ajfis-JalumadA) yBiam ay | “doj ysap e uo dn saye} seyud ay) sords au) sjuasaldal 8zZIS . juldismo|ieyoIng [@aymAisiEp UBY) J8)Se) 8q 0] pus) siejund xujew 10
‘sia|o) oMy usemiagq paddub s Jeded auy ssaym paa) uoay Buisn “84e] UED Jajund ay) sjaded 1sapim auy) st yipim Jaded wnwxey "1sjuud ‘uoissasdu
Aiiensn usiund auy) ojul spas) jey Jaded Jo |jou e 51 jjoy ‘wsiueydsw ssjuud 8Y1 U0 8ZI5 J9j0BIBLD)Se| [BLUS 8L AQ BUI| SUOUI PAJULId B UED B SISIDBIBYD JSIDRIBLID 81) LU0 O] JALILIEL B AQ ¥ONIIS S1 ) S81Bj0) |[gaym ajgeabueyoiapu
suyyised jeded oy sexel pue saded pojuejeyjuisajoy ojuisy Boosoldenayl o sequinu wnwnda auy nok sj@ suojysod jupd wnwixew onsiundo  sylsy eyods ajeiedas B UOISIORIEYI YIRS UNIM [98UM E Uo palioj-aid Buleg
“Ws|uEYoaW JOjIE B Ag 1ajuuid Byl ojul umeIp alA1s dew-peOI PapI SISAYS  a)l| B 8q0) SpUS) IaINIoBINUEW 8y} Aq peTEaIpUISE paads julid wnwxey 135 81081 Y0 S} 191UMBTA) [BLUONUSAUOD & 83| 210W S108 |9aymAsiEp aly |
Alsuonels snonuUOY $3sn Yolym plojuey asuduios spoyjaw paad ‘pajsnipe aq ued sanj@sWweL) "S]0p JO wiejed e se Jajoeleyd ay) wioj pue uogqu e ybnoay) saded
‘abied ayy jo yipim sjoym ay) 1aa0 Buideams  sezisadfy U] S s1ajund aLUIOS U0 paueA 8q UBD You) Jad s19joRlEY] "Youl B axu)s o) pawwesBoid ale yoiym suid jo Mol 8 sasn Jajuud Xujew jop
Inoyym sauy poys sy Bunuud Ag swi 20w anes 0] SUIYOBW BY) SB|QBUS  [EaIBAE LI pajuLd S3UI| JO JagLUNL LWNLWXELW al) sajeapul yasu) sad saulq ‘sanbiuyaal
Bupjaag 21607 ‘Auejiwis 8| o) JyBu spiemsoRg Bul| Jxau sy Bujop usy) "asn 1ayuny Joj paalj aq o) Jaindwoo sy bumoje sewawos  [@aymisieq pue Xuiew jog ay) ale saded o) adf) Buliejsues jo spoyisw
pue by 0} ye| Bunuud Ag awn aAes ued 1ejuud 8y) SUBSL [BUCHI34IPIg ‘pajuud aq o) ajge ale Aay uey 19NIND B1EI B B 'SHUNYD Ul SUISJORIBYD  UOLULIOD 1SOW om) 8y “adf pesy-juud Agq pasuobalen Jseq ale siajuud
‘s1op J9||ews sasn solydess uopnjosay ybiY sum ‘syooig teinbueoal  axe) ueos Jsjuud ay| “1eindwod syl AQ JUBs SISj0BIBYD S2I0IS Jayng ay ) "S0U0IL Ag pamo)|o)
Buisn saumoid dn spping soiydesb yoolg ' I, Loys & Jo w, Buo] e ale Aay Jeuud ayy o pajare Ay ‘aremyos uey) ‘sjessydusd Bunsy ‘'sejaio yaam-aaiy) ulajep o) dn nof sdeay
isyisym siejorieyo usaman aseds awes ay) sind Buioeds jeuoipodoid SE 8]BJ pU0oas-1ad-sigjoeieyo siewixoidde sy sajeaipu) ajel pneg Xew MOd "0I01W INOA 10§ SUO-PPE JO UOIDS|SS B SISI| SOISBORIEQ NOd Hoam Syl

SJISYaviva




e e elele ) g| e 257 %99 91| ozz | oov 981’621 0L zi'ga've | oze | 009 +]+]® Lx6 N 58123 R
EA [ elee o | [s] e £'5h %99 91 | ozz | oor 99LSEL0) zi'g'e'v'e | ozz | 0096 +|+|® JETYT 996'13 | OFp LN
EW [ 00 () s| g8 29L%655 o1 | sz | ooz ggl'ol 89 8iz | 0096 ol+|o 6xL N 50223 1208LLN
£1 ) elele ] s| g8 Z9LXESS 91 | sz | ooz 9910l 89 gi2 | 0086 ol+|O 6XL M 5v8'13 1208LLN
W (e/e|e/eo/e|eo/e/oje| ee |v| 5S¢ VrEXEPE o | zer | o8 0Z'991'5Z1 0L 89 ZEL | 0096 e LXB M 59.3 1021
tn |o|o|e|e|eje/oee| ele |v| Sz LEZXEYE or | ze | o9t 0299152101 89 ZEL | 00%6 +[+|® JETT] 0093 10ZLLIN
£l @ ole/o/eje] 0o z| =i 6'6EXF HG st | gzz | ogi 5912101 89 2618 | 0036 o |e® 6xLL'ZXBW | 8163 905} Siesaydiiad SN
tl e/eele ele e elee@[z| :0 ELZx) LY §6 | 951 | 00I SgL'zl'ol B89 802 | 0096 e | BxLLLXBW | /153 066 S[esayduag I
£l ele (olee ejlo/e | ! ZEPXLLS 51| sz | oal S9LZH 0L g9 oov | 0096 o |- Bx6IN 2ve'’ad L12x1 xeqeBon
£l [ elele elel®|s| s ZErXLLS st [ sz | o8t 5912101 29 poor | 0096 o [+ 6%6 N 0v8'13 elex] xeqebo]
#l ® eleje| (ojej® |@/s| sz Z05%9'89 91| siz | oa z1ol 89 0002 | 00261 olo|o 6X6 W £99'13 iaibalg Jea
£l L LA AL ] e ® | 9 oL LF=95 S5l 0 08 S'ar'el'ol cL'a9v'e org | 002t o] ko] [v] LXGW FLES MOEMS LLI
e |ele] ejele e o [@la] rou Ly*95 gt || ovz | 05 Sal'elol gi'g'gvEe | Ov9 | 0021 olo LXE6W 6LL'13 ZVEE HIMS LLI
€0 ® ® L IL ] L| o6 SZEXLEE oL [| o8 | sel oL g9 8 | ¥iN t ® 9x6'GxL W PI63 *auba)
¢zl (o |o] o|/o/e/e/e/®o o e | SuSx6e9 | Gl || ZEL | OOE SLEZL0 g9 oge |oozsl|z| (@ szx8l 66N | 06v'E3 00849 JaIuNd [B18uaE
z @ |o| o|/e/e/e/e/0o/® o0 5| o ERa ] g€l || ozt | o0e 512101 89 ogc |00zl 2| |@ szx8l6x6W | £82'23 00EdD 481Ul [BI8USE)
1z |ele| o olee ®@|z| 66 ourxg¥s | 951 || Bz | 051 S9L'EL0l zieeve | ora | ooel + L%6 N EIRE] 0212 2U199|3 eJouss)
iz |e|le| |elejee e|2| &8 gur=ors | gst | 82 | o9 S9L'ELDL zLg9've | or9 | 002 + LxB W 1963 0802 2u128|3 [B1UaD
iz |e|e|e| ele/eje] e/ee e 9 3l §vrx4 68 51 || voz | o8 51210 B9 g6z | 0021 ODE Baymisied | 64123 oEg nsiing
v ° ele o000 o0 e | oo LS xp9 g1 || se2 | osz S1'EL0L 89 008_| 0096 +[+]® FLX6W 008'23 Z¥st Hoed
2y ) elele OO EEET ogexgor | &1L || 261 | 082 110159'S 89 z15 | 0096 ololo 6x6M 05113 525+ 1084
v |eole| (o eo|e|eje ee/ees| - gvExgegy | §ik || 261 | 001 SLL'BLEL'D 89 Zhe | 0096 ololo £x6W 293 0LG¢ 1084
13 |e|/e/e/e/e/e/e/ee e e ec| o 0y %165 ssi || ee2 | 001 591 8 952 |00261| +[+|e W 153 £/14001 X uosd3
13 |e|e[e]e/e|e/e/e(eje/eee c /i LEXY0r o1 [l ess | o8 zeLl [ 96z |0026L] 1 +[+e Ex6 I 0Lr3 28X uosd3
13 e e|le/o/e(eo| (@ e/ec| :: LBEXG 0P o f[zer | o8 581015285 89 osz |ooz6k| 1 +[+|® 626N Lo¥3 €/.L1 0BXW u0sd3
13 [ e|le|/e/o/e [@/e @ c| 55 LBEXg 0K oL fzei | o 581015285 89 sz | 00261 1 t+|® 6x6 N 10¥3 08X uosd3
1L |e|ee| |ejlee elele|e | o 961 XE08 gt oot [ s2 | - zvo 89 0002 | 0096 @ [eaymhsieq 5663 0Ly dMO
L [ eloj/o/e|e| [o/oje/s =<z Spx1g g [ est | osz SL'ZL0L 89 215 | 00264 o| [o 6xL I LEV'L3 052 SHa
Il e/e| e e/eoe/ee ©eoec| SOl £0ex98r | 661 || v22 | 021 S91'5LZH 0 89 0002 | 0096 o| |o 6Ll 9443 9€1 HYa
1L |ele/ee/eje|je e eee r| . 08X LY g [[or | 08 SLLSHSELON g'9 952 | 0096 al e BXLW 1293 08HHA
19 |e|e| |eo/eje e e [®|s| e gLrxsva | S5 || 922 | o2k Lg1'sk'2LoL g9 005 | 0096 0] [o] [oexai'exziw | 099'13 S268 3Ha
19 |e|e LI I AL e ® S| €2 9LPxLTE SGL || 922 | 09t LVSLUEELZLOL 2'9 006 | 0096 o Q LIXB 46N | SBSL3 0168 340
19 |ele| e/ee® e| |®|s| ¢z 9ipxivd | SSk || 922 | O¥E | LL'SIEELEIOL g9 0os | 0096 o] |o LXEN 04€'13 0v88 34d
o |eje| elejee e |®|s| ¢z 9ubxs¥9 | SSb || 922 | 08l | LI'SL'EELELOL 8'9 006 | 0096 ol 1o LHEN 008'13 0£88 360
o |ele| e/e|ee e| |®|s| sz oLpxsivd | g5t || 992 | 051 Lgl'si'szLol 89 005 | 0096 8 ) L%6 W 5683 0288 340
L ) ole[eo(o/0/0/e/ e e s o: 1'8E%2'S5 51 || zee | o9l 9912101 Z18 0002 | 0021 o |® W 668°13 0012 dNQ
L oo [e|le/o(o(o /oo e e s :z EEXPES 51 || ozz | oz L8L'210! | 89 0002 | 0096 ® 6xEZ I 660°13 008 dg
LL e e LI IR 3K O 3K 3K 3K 2 61 POr=61o Sl Qg2 | Ovt LOLELDL 8'9 000£ | 0021 L L ] 6X6 '6XLW G693 00F diNa
1L eole] e/e/e/ e eeee e e c| 5 EVEXE LY 56 || o2t [ ozl ol 8'9 0002 | 0021 o |o E2X6 W 66v3 002 dd
1L |ee ele| (e(e| o/e @i st 6'02X9'0F 56 | o8 | os S0l 89 pooz | oozl | e |® LXS W 6v23 001 dWG
o |ele elele e eeo/@® 3 corx69s | Goi || 861 | ov 512101 HEE g9 | 0096 0 jpaymiseq | /2123 09 019810
2 e |@ 0 ele[ee|a| zu2 £9r X695 oL || =61 | or 5108 8' 952 | 0096 @ jpaumAsieq | 121'23 Lid/1dS oigela
2a L LI JE 3K o @ ® 9| 9l 90F =609 gal || £12 | 081 SgL'2l'01's2 89S 'Yl 0002 | 0096 | | e +|® LxBI #09'L3 08120 Wnog Bleg
1S [:] eje® s 2 Y85 X549 g1 || ore | ove £91'801L's [ VN | WN + + 24N 6613 DOZW 510NPOLd BIEQ
18 ) elele g| 2z ¥65%5'49 91 || ozz | 081 L8L'0L's g | wN | ¥N +] |+ LXLW T7NE 02 1 SIONpoId BiEg
Is [ OODDODDDIOIEINE Y5 %5 L9 at || sz | ot S9101'8S g9 | WiN | WIN A E 6x6 M 06213 00 1 S1oNpoid Bieg
is |e] e[eele/ee® |® e/e/e® s ¥ 09X br g1 || 861 | s 51210l 89 o000t 0096 |2| |@ lpaymisieq | 289’13 5640 S1onpoid Bleq
20 e s/oejoo e e e| |c| 9 g9extr 15 51 || osz | ost oL’ [ VN | WN BXSW B20'13 £208 9/0pOWIo)
20 e (eojejo|ooe £| 686 EEXBYE o | o8 | or 0L’ z VIN | WN LX9W v5r3 dZ20p 8J0powwoy
10 |e] eee® e (o ®[s| z: g0rXg'9e 6 | ze | oot L3101'ED'S 9 215 | 0096 ) 6xLLIN 98.3 p/6EL SAUCAUBD
[39] ® LI L ® ® ®| S L] 6LEX89E 6 2el 001 LGL0LER'S a 2el | o0z2 @ GxLLIN 0LL3 2/6EL BAUGIURD
10 |eleje| oo e e e (e[| 18l LGF*655 St || ere | o2 | gsorSizerziol Zrag'r'e | 000p | 00261 I gL N 0Zr'23 £5E SAUCILE)
0 |elele| oo ele CERET Lspx66s | ovk | @12 | 002 [S91'GL'2EIGE RS LS g9 | 000z | 0026} e |® gxL i 99613 25€ SaoUag
i (oo ee/e|/e/e] o |® o0/ = 695 LSh gk |28 | ooz | s9r'ziol'sze'e’s a9 0002 | 00261 e | ® 6L W 168°13 LSE SaloAUa]
s |eleje| o0 e s| o 9gEx 1 '8E oL || zer | osi 98910188 ] 8L | WIN [ LXEW 1883 2/BG| S20AUST
12 ] ol(eje|e e |(e[s| ¢l I'2EX9°28 st || zer | ozt s9L'0L's gl'zi'é's | oooz | 0096 o o gxLLN 6983 g1 sauonuag




I L] | SEL 90b>1'6E &g ]z} 0 L1°01 a 95z | ooE e [BLLIBY L 0L L3 G/ SIUBLUNISU| SBXS ]
sd |@ @ : L 9 90px | '6E 58 | o8 | og 2104 ] YN | ODE ee G4 [BUIBY ] WERE] £/ SJUBWINIISU] SEXS]
iL |ele|le ole e olee|r v 0y E9 591 | g8 | EF ZL0L g 0002 | 0096 e |asuymisieq 662’13 2M0 08 SHL ApueL
vS L] ele e [ ] @ g 19%L 12 at | geL | oz ol 8'a 952 | 0096 @ W BEG'L3 g-uudsig sunsfis
+S 0] elele ] [ ] 19X 1L gL | zer | o5k oL €9 95z | 0096 ® n FLL'L d-undsis swnsis
+S ® o|lele @ ® 9 19%L° 1L a1 | ze1 | oel ot 8'g 952 | 0096 & N 60613 wigishs awnsis
€5 |@|® e ee e & e |® 2 FZEXPEE S0l | 281 | o0L La1gr'ol Zl'g ZEL | oovE ! [ N 1523 08¥8-dd IS
2% e e elele OO Lrrx99 sL |zeL | o SI'Z1'0L 8'g 000z | o096 EE ® (e mASIEQ Pib'L3 02JMS pIog
Zls |@| @ oo o0 e |@ele s 9Ex LS 51 | ge1 | oel ZL'ol 689 9e1 | 0096 ® ] v2L3 091d1S piog
10 (o] [ejefe ® e e s SiExser | £ | 21 | ozl Z1 0l 95 HE ¥/N_| 00261 o| [« loumAsieg | 2953 LdL BUOIOD YIwS
+a [ @ e | ®| |e| s¥ BESXL Y 0L 08 | 08 HE ] 952 | 0096 +]+ @]+ XS 1¥23 Y00IdD BYsOHIag
o |e [ oo o e oo e e e 5| ocz 695xLp syl | ve2 | oSy 8L'LL'SL'EL'OL'S 89 0002 | 0096 @ © W S/8'23 004§ SiBpUES
o e esjojee oo o|e| .| iz 29 X5 'E9 sel | voz | g0 S1L'ZHoL 8'9 00or | o096 ® +|+| 1seymisieg /9913 S0091dY Yooy
v (e/e/e/e/e/e/e/e e e e oo | =z | ssexcas st |ear | o9 51211 8 0002 | 0096 O] |o]o] mwoumdsieq | 2813 | sewmord 0081dY Yod
v (e|eeoo e e e oo o e e(e | Z'EEXEBS 5L |ea | 22 SL'Z1'0L ] 002 | 0096 5] afo]  eeumdsieq PPL LS 121UMO|4 DOE LdH YOI
H |® [ ] @ 1| 19 90px16E S8 | 08 | o€ [Tl 9 ¥N | 002 ® [eusay] LEF'|3 | Eb.SIUSWNYSU] SEXA ) IEY
iH |ee/e e eee | @ Z 6 9'5E% 1 '8E oL | 2el | ose ol g v/N | 0096 ® + LGN 2243 #/0G | S2IUCAUSY JeY
H |e|e ® oo ® COEIEEET +'EG%99 st | 2er | osi 5aL'0l 8'9 08z | o096 ROE LB 625'L3 028 ey
IH |o|e|oe ele e e e @|z| 2z t'9r X665 51 | 961 | ov 59101 8'9 89/ | 0096 e+ [paymAsiEg 0b6'L3 0E9 JeY
4 (@ e e [ gl i1 PEEX L LS Sk | Z21 | 0F |SOL'ZELOISERY99S eieeveE | 952 | oog e 6L W 00213 WY Al JBImMoaQ Jey
LH [ o ele ®(c| tor 6097669 L | 2e1 | 081 [SoL'ZEL'0LSZR'e9'9's] 2L'e'a'r'e'Z | 0001 | 0096 e+ e 192'23 1] 8jmaagq Jiey
o |@ o oe|ee e e elele c| voz SEPxL 1L st | 861 | ss SLZL'0L 9'9'e 005 | 0096 BE [gaymisieq £0P'23 55/6 JuLds awnp
o |e e oo oo oo eleee|c| roz SErxi L9 gL | @61 | o SL'ZL'0L 8'9'c 005 | 0096 1E [Bauymisieq 99613 Sp/6 uLdg awnp
D |e e e e e e e e o e c 6l BEY*E 19 Tl g61 | se SL'21'01 g9 005 | 0096 HE |paymisieq 26813 SE/6 Wuudg awnpy
£L ® e e oee oo e r| oz 52k %65 91 | sz2 | ove LBLEELVELOL 91'zZ1'8'9 Z6LL | 0096 ® + W ZL0'E3 026 Xajuld
o |e/o/eoo e ele o o(o/e e o £25X5+9 el | 081 | oog SL'ZL'0L ZV9V'E 215 | 00Z6L ® + W L8223 00£dD PN Sy d
sl |e|le|le® oo e ODDDEELD 20r %09 4L |szz | os SL'ZL'0L 9'v'e 000+ | 00261 € O] eeymisieq 90E'13 OHO00EMST Bidwii
si [e|lee® 00 ele oo s L'Er*E'2g i |zie | w2 SL'ZL'0L 9 000+ | 00261 @ +|+[+] Paumisieg £892'L3 HSMEOLMST BidwAl0
£l oo e 100 o e ® @0 £l LEXBES £l i | ¥z SL'Z4'0L g 000F | 00261 & | +]+ [aaymASIEQ LLE'LS OdHzZoLMS3 Bidwiio
28 |®@ @ ® ® e|e|1L]| s: PEX L'OF s:sg | og | ovz [ 9 0001 | 0098 e+ L %G [BuLay ] 1993 OF2HL MBMID
za |® e eleoeee @|1] zs 8'92 %66 6 el | 08 BL'ZL'0L 89 0001 | 0096 tl+]e 18 Ul g 0ZY3 LOLdI B0
za |e| |[ele|e|e|e elelefe|v] 4 05%09 szil | 522 | e SLZLOL g 0001 | 0096 O o] +|  eeumiseq 22513 LLE-AQ WM8MIO
8 |e|o e e el ele o ® 8@ r| £91 FEEX LIPS i | s6L | 62 SL'ZL'0L g 0001 | 0096 e +|@|+]| waumiseq 2983 L12-A0 HBNIO
zd ® ele|e ® o e|e|lr| L L0 xZ 65 SL6L | 022 | 002 S9LEL 0 9 952 | 0096 M I B2 L5E'13 00ZSNA MBAID
28 @ e(ole ® eole|le|r| L L'Db ¥ 2 66 s£vL | ozz | ovl S9L'ZL0L g 9%z | 0096 ololo B3 £E0'L3 00LSNG MBAI0
4] L AL ] LI JK ] ® LIE JL I g4 0EXQ'LL 6 ZEl | 001 SaL'ggL'olL 9 0001 | 0096 | ¥ + +|® GBI G/53 0S50S0 a0
X |elele ejle e e e e oe c| v BZEX LG ET! igz | ooz LUZLOLER'S 8'9 ZEL | ooay NEE W 563 8 BUICIIN MO
T el elele ® ® ele| ¢l ZEX LG st | ze1 | ozl S9L0LE RS 2'g 2el | oozt +|ole® LXBW 8093 WES U0 MO
X |®|® o eloe [ ] [ e|r| 68 BZEX1'9E 6 | 281 | 02 S'91'0L'E8'S 8'g zel | oozt +ol® LXBW SZv3 Y28 SUl0I0I MO
X (@@ OO =) v| <9 SPEXZPE 6 | 28t | o8 Sal'0L's 8'9 95z | 0096 + & LxG I Zred 08 U211 [HO
IN |ooeo o oo e e elele|z| © ZEPXE'SS 55k | g9l | ov zi'oL 8'g 0002 | nobE ololo 1Baymisieq BLF'13 OpIN Sae7 Angman
N | @ e o oo oo oo o e e | si 9'92 X655 oL | zer | ozL LUZL0L'SEY'S 8's 000E | 0096 O 0 1%6N 2553 Y0158 SqeT Angmap
N @ o o oo e oeeee e c| 11 SOEX6'S5 g5t | ogz | o2l LlZL'0L's 89S 8's 0002 | 0096 0 0 LXBIN LVLS 055 + sqe Angmany
N |e e e e(o o0 oe v| ¢ LFZXE By ar | g1z | 091 02'9°91'5Z1'0L g'g g1z | 0096 +]+| @]+ 1X6W 599'13 T0FLLIN
N |e|(e|e oo e e oe v| 52 L'v2 X E 8 gL | sz | o9 0Z'9°91'S'ZL'0L 8'g 8Lz | 0096 +|+| @]+ L¥BWN £65'L3 10FLLN
W [ sleoe e ele S| og L'Gh =99 91 | oze | ooe L9L'SZL0L ZVB'OP'E 02z | 0096 t[+]|®@ LXBW FGES 102rlN
el [ ] ole|o|e oele 5| 98 L'5px99 a1 | ozz | ooz £91'SEL0L ZLgeY'e 022 | 0096 +|+|® I%BN 2843 102FLIN
L] ala
HBHEHEBBERHBEEEE A G EIEHEE g B EHEBEG ot s
W EN ] EN R 2| @|a|2|B|I2| 28| BF = £FE |23 | =8 8 il g |48 b g|m - =
SUNURRHHEHEHHHE : #2353 : i BlCIEle | |2 £
o SHEER UL . : 3 5 : 2F 2|2 8 S
S (= R ¥ & =4 o= M = rm,l_.rm. =} .ﬂnN
o m. = E = g 2
g E 5 = TZNE..NEB_W
2 Suonda = 3 “saud vl @
POUIaH paey 7 S3OV4EILNI




zd | 59 6262 | WM | S |®@| Usen |@|®| 2l 663 LZLWAZ UIUBZ 98 | Sl | S45%x59 | s8s | 4 ® . 0z | LE3 ~ BEozang uor
) £z 0S%EE o008 | te . usaIg e a2l ge13 : LOZL Wd 98 | gL | gisxee | g8 | 2 ] 0z 06E3 9E0Z QN uon
e L BEXEE 008 | ve | @ uaalg) ® 6 9213 ; 201 Wid 95 | g | gu5%s9 | ges | 2 10 0z LEY3 SE0Z ang uor]
() L 0S*%EE 008 | ve usalg e 2 8213 82uld 95’ | g1 | guoxse | ces | £ ® 02 PPES 1L1-1E0 ang uon
d i S9zxE2 | 008 | e usag e zl 2113 £001 2LN 95 [ g1 | guexsa [ eso | oo e vl BSY3 65t 1 gng uor]
bd ¥iN YN 0sL | 2l usBID) e zi [ILE XBAON 95 | &L | guexs9 | ese | oo e e vl £8v3 S5pL gnog uon
bd €6 0ExE62 | 008 | 22-SL uaaln e 2 FFI3 ZLN | 95 [ | gsesxso [eso | oo |. [ L 0gv3 1LL=15p} QnD uor]
bd £5 | reexyzz | 089 | 2261 usaig ® & IE13 6N 98 [ g1 | cuoxen | cee | Gi ® tl 093 6t | gnguon
i1d £l WiN 5zo | zz |@| =bueig e S £823 §1 Joxm 95 | S'IL | §45%x53 | 568 | 51 e ® rl ££93 Skl gng uor
id 8 WIN 520 | 2z |e]| ebueig ®| 0L 2123 01 Joxm] 95 | S| Gagxs9 | s8s | s [ vl 9¥53 1LL-Lpyl Qng uon
5] #'G PEXEE 0L | 21 |@| usaig ® 6 1213 0160 a3 95 | 51| gi5%x59 | g8 | & ® vl BEE3 6EY 1 ang uon
11 ¥'g vgxez o5t | 21 e mea ®| & 663 aLeo Waat 08 |en | ocuoxes | cac | 2 @ bl 91£3 gevL gno uon
11 E] ezxgee | ooz | 2 usalg e 163 104 B3 98 | s1L | siexe9 [ses | 2 [] [ 9823 JLL-LERL QnD UOT]
[ ] gzxgie | ooe | B TEENS) el 2 | 43 001 93 19 ar Frx08 08zL | s ® 6L | 8vS'e3 6195 NH
9'62%9°0E ® 9O0LZ WA LAY 19 o Br=05 096 | sz [ 6L | Zv0'e3 D61LZ NH
1 19 o 6r%05 096 | S [] 6l | £55'23 96142 WH
B . ig 9 Orx¥5 02 | s2 ] €1 | 021'e3 £14Z WH
7 g g =F |2 S 18| ¢ 2 (3 7 BAEW Zr:LE [ 00£3 LO% | UOHOID)
- = 3 S 8 z s|la| B =
z = @ = = = a | 2 - E
g = 3 =8 B £l5| & <
] - = Z|= S
z g g 2§ = 2 = g £ | 58 |z|z|8|2|d|5|E z 13PCY % BEW
] E 2 z s | =2 || |=l=5]l2|8 g
£ = & ] =z Islalx|3|(2]a]|E 5
: : > E E E | "2lz|g|=2|lg|T|E|2 =
98 [e11 ] giexse [eso [ o1 [] vl ¥5P3 85t1 ang JIoMm = 5 2 £ = |zi=|5|8 Zlz ES
95 | §41 | S.5%69 | 568 | SI ® vl | /BS3 TLL-8PFL GND HOM G g = L e 2|"
98 | 91k | s26%xs9 | s | £ ele tl 8GEF TLL-SEFL GND JIoM E | S
er | 9EL OFx it 00E | 5§ ® @ vl 853 NSd ¥ 1 WA )
£r ad _m.a.mxm._m aoi) S . 2 - e - cel -dopsap syl uo S31dnI90 Jun 9y} BAIE Ay} SAIBIIPUI SUOISUBLLIQ
9N | 9'%Cl | gobxJ¥E | €05 | 81 e e o9 bl | c0F3 L ] “aamaid ay) 1adieys ay) ‘S10p 0L AU (UBAIIS AU SS0I0 pake|dsip 80 UBD YIIYM SI0P JO JAqUINU Ay}
id | 481 WiN 0B | 52 @ e ® rl E¥93 -l Jesur Joxn sajeaipul uoynjosal jog ‘zuapebayy ul puodsal uea sopuow auyj yoiym oy sjeubis jo abues Aouanbaij syl o) S1aj31 Yipim pueq
+d £S1 WiN 008 | 52 |@|® L] Pl L653 | 1eaur JoxnT HOJW0ISIp Jojelado aad1ja) 0} 1a)]1) aJe]6-1Jue UE LM SLU0D SI0JUOL 3OS "J0}UOL OUowW
d L'Gh WIN 008 | S2 (@@ o 4! ri53 1eubig Joxn BUO 131311 )0 IN0|02 31| 0] 512)21 JUI DU “10}UDLI 31} APISULIBYESS B WO ndin0 8g 0 punos 3|qeua | 1M |auueyd oipne uy
95 ERL 5/5%99 ors | oL [] 0g 9¥93 LL-150E gnguon Jojuow ay) jo indul ayy o} 3ndwon 1ok jo nding ay} yajew o) Jeodwi 51 1l PUE OUOW UEY) SWRSAS
=) = o g | =% |z|z|8|2|2|s|=]| ¢ 53 “[apo 7 MW jeuliys jo abues sapim € 2inpea) siopuowW INojoa7) “Indino aapia aysodwod yym paddinba ase siaindwod jsow pue J3jndwod
= = 2 5 2 Fle|c|g|%]|E m e =8 au woy jeubis oapin apsodwod ¢ 1dadae $I01IUOL SLUOJYIOUOL [|B AJIE3N "S3LIUI Ul JUBLLAINSEaW [euobelp B-S| 9ZiS uaaidg
g = £ E | £2 |5ie|2|2|8|8 |2 3= S *aWW0JYI0LOW PUE IN0JO3 OJUI i|dS LSS BABY 83|
s = - s Fla|2|5|2 5] " ¥
= M E E B m % z =
Sd0l1l
i
g |® ® O ® L] v E e v ze | o5 2t 6 [TEETER [CENEEE ov3 1o X7
M ® OO00e elele|s| 6EXED st |ozz | os1 | 9oveelores'ees erg's | 0061 |00261] +]+ @]+ 66 W €143 DOOFINA SIBIEM
LW -] e|le(o(o e elele|r| =z S'EEXEER oL | 2e1 | 821 | ool'eel’oree'ea’s zie'a 062 | 00261 +|+ @]+ 626 N LIP3 O00ZNM SI8UBM
v. |e|e|le|e/e/e/e| oo/ e e e(e c| 5l PEX GG st | 261 | 261 2101 g 952 | 0096 [6] 0 W 268°L3 0SEL L BQIYsOL
zZl | @ 00 elele|® s € EEXR0G N EE SL'zZL'oL 9 952 | 00261 [e] 0 jgaymisieq vEE3 S0L1 QYL
H |®|® LI K ] €] €Ll ZEFXY LS 51 | oz | st 59101 89 952 | 0096 e+ BX6N L¥E3 0F8 SuBLINISU| SBX8 |
50 @ eole|e s| o LSPRY9 sgi | sz | o5t S'91'0L'8'S 89 | 0002 | 0086 o] [e] LXEW BEF'LT 028 SUBLINIISU) SBX8 |
50 [ oo 6| se 805X 'S 551 | 2e1 | 051 5'91'0L'8's 89 952 | 0096 ®|+|+ LX6W B9E' L3 018 SUBWNISU| Sexa
LIE L FESLXO 0 L1'01 9 0096 e ® G/ [BULIAY] 652'L3 18 SJUBINISY| SEXB ]
g =g 2|7 5z ER g 5 g sl EF 02 g £ mm. ISP B HEN
& = |22 =S g7 = a = EX m z Z|m = £
e|8|F|2|2|8 g= = 8 s g sz | & |= E 2 i
SHEIEEE 4 2 g 2 BE| = |2 B g2
= EIZT|E|=2 = = — =3 = )
HHHEHE ;| : K .
e = &
i g z g g e
= = suonda = O saud U U @
poulal pay ) SIVHHALNI




[ | assal wos | o: |z| awzt | s2i13 LS
@ assa| wos | 22 [ 1] woos | ove'i3 Ha4/a1/804d uoal3
@ asss| ues | &4 (2] awr | B4613 as/az/ead wog
£3 [ aass| wos | ¢« | 2| awe | e10'e3 QQ/az/8a4 uool3
3 |® assd| wos | 22 [z| awi | okt Ha:/02/804 U033
£3 @ assa| wos | 2 | L] MO0S | £6E'13 as/al/edd uoag
£3 ) aass| wos | 22 [+] awr | ser'is aq/al/eadd uools
W 0 gaed| wea | s [ 1] awel [ ep1'i3 v-90¥6 BIEQ (0AUCD
S ® ga'ss| woa | 44 | L] MO0 ¥E83 gr0vE Bled [oaue)
0 |e aasal ws | &5t [2] awz | 00215 QEEE X UOUED
20 e|aasa| wos | 42 |2] wes | 09i'Es (828 210POWWOY
£ ® agss| wea | 22 | +] ¥oos [ sor3 L-WEY L HSIPED
1 ) aoaed| wea | s [ 1] awzL | 22s3 IWED | ¥SIPIED
EEIRE agss| wea | s2 | 1| wooS 5993 WEr L SIPED
23 |® |aasal wos | <44 [ ] GwE £0F3 (D) 0051 JOV
23 | ® aasal yos | £ [ L] awt 9LEJ (Ha) 052 OV
3 |e aasa| wWos dL | k| ani £623 (2%) 004 4OV
JAINA MSIa .8
= SIBIZ|IE|2|& o=l g2 £ 5 | & e apow pue @
W w m w W P nM. 2 m it .WW W W._. W W, Wn. 13PN AUE SHER
g om = = m
0 S|a0wn]
La ® aasal wes | o8 |[2]| ane LBF3 Z Jaoel]
La ® aass| wes | o8 [z]| awL ELE3 | Javoel]
IH @laasal woes | oo [ 1] awe | sve3 W00 WL
1H ®|aasal wos | og || woos | 1ze3 2-008 WL
IH ®|aass| wos | or [ 1] vosz | 8513 1-001 WL
\H @|aass| wes | or | 1| dosg 1713 L-0S WL
\H @|aoss| wes | s [ ] woos 69E3 1-B¥8 WL
WH ®|aass| wos | 081 | L] awe £6£3 Z-Z01 WL
IH ®|aass| wos | oar [ L] awi 2823 +-101 WL
i1 |e aass| wes | or | 2| ASL B9E3 LLL Bpow Apuel
1L | asss| wos | se [ 4] w06 BEE3 | [Bpoyy Apuey
1L ® aass!| wos | se | v | wasi 6623 E20E-92 ApuE)
1L ® asss| wos | or | v | wse 5623 091192 Apuey
L |® aass| ¥os | oF | L | ¥siL 63 INOjoD) ApUe]
g8 |® aagsal wes | o2 | 2| M08S 9583 g4 08z dieys
HH ®|0ass| wos | 04 | S| awe 983 | g oicdioag
tH |® ® assal wos | or | 2| MBBZ | I¥L'E3 2-SON WH
£ |[® ® assal wes | or | 1| MekL | 05813 L-SAN Y
tH ®|0ass| wes | 0Ll | & | aws 2663 anug Addoiq ninp
A | @ @ Qasal wes | o |2 | Gwg'l | +EO'L3 Solw sioisebapy
£Y [ gasal wos | £ || awoy | g9e3 vS8r W
EY [ gasal wos | o8 [ 1] aw LIES £sar
11 [ ) gass| wos | or 1| deou £523 100F D3 8mo1
1 [ agss| wos | or |z| Mooz | 9Evd 1¥00F 53 8Mmo
Z9 ® gasal wos | os |z | awer | 9.3 SZ8 UIWaE)
29 ) aass| wes | o8 |z | woos 1993 528 UISE)
29 @ aasal wos | oat | 1| Moos 8153 G286 UIBg)
Z5 @ gass| wos | o8 | 1| xoop £0V3 528 uIaLy
17 ® agss| wos | or | 2] ol 0LE3 1¥10¥ 53
g |® =|E1g|2 = o = 2] 2 Z
g nm = a2 | M =
0] SEauueT

e o8 | 2| wese | sse3 SEQRYQ BUBWIND
30 o st | 1| Mooz 2523 0018V BuBWNY
0 |e | 08 | 1| wooe | 2293 00889
Q0 |e | 08 | 1| woor £253 0882
90 L] W o8 | 1] awl LB6E3 40550
90 o | 08 | 1| #00s | SoE3 30552
80 o | or | 1| Mosz | 6223 Y05 S0
90 |e | o | 1| wooz | 28¥3 or 50
o e o8 |z| ang 0re3 26217 BIEQ (040D
S ® 08 | 1] amt 02£3 816212 #18q [01u0D
] @ 08/0v | L |awLi00s|  S0¥3 .LB271Z BB |04U0D
G ® 08 | 1| awl 0BE3 L621Z BIeq 104u0D
S ° or || woos | ovrZ3 g1 r21Z BB [0U0D
SH | e or | 2| »oos | 0963 Zp11Z Bieg 104u0]
! ™ or | 1| Mose | sei3 g1 v 17Z Beq 104uo)
S ® ov | 1] vose | sez3 LFL1Z BIRQ 10U00
Lo ® o8 | 1] amt 02v3 LEOPE BIEQ [04IU0D)
9 [ or | 1] voos | 243 B0¥E BIEQ [01UDD
L0 ® ov || Mosz | 1ze3 8076 E1Bq [CU0D
20 |® G | 1] e SPE3 LPG L DIA SI0POLILIOD
22 ® vst |z | ang | eevi3 0528 BI0POLIIOD
Z0 ® 0 z| ame | 203 0508 2I0POWILIOD
z0 ° GE | 2| MEPE | 66.3 OF0F BIOPOWIGD
20 @ " GE | 1| ML | wew3 LE0Z 2I0POWWIOD
90 |e| | | 08 2| awal | 663 | aoeao
a0 |e| | | 08 |z| woom | sz | 08 D
90 ® 08 |z awe 2113 405 a9
) ® og |z awl 953 30500
99 ° or | 2] Woos | vEr3 ¥05 a9
0 |e | or | 2| oo 6493 or a9
s |e| | gasa| wes | 08 |z | »ore | 0093 DOERY LouED
ag 8 agsa| weg | 96 | L] awl 6.23 9119 45va
g ® QEsa| e | BF | | W00 | Oves 2019 45va
g ® | aggss| wes | sr | 1] M005 | S6L3 9019 45vE
v | @ _. asss| wes | or [ 1] 08 6623

L
14a XSId .*AS
= B Lo = =] PO PUE 3%
W 2g £ g M m. wﬂm 13ROI PUE BxEW
£ <e z T o =
=2 . i s &
0] §138UL07

“1503 BIXa 1B 3QE[IBAE 0 SAALIP ¥SID AU} Ul papnjoul
350U} 0} S30BLAJUINSIP AU} YIIBL 0} NOA SMO[IE ULLN|OD 03 }93ULDI 3L ] "3PRW 3G UBD LDIIBLUDD 3|qED |njasn e alojaq sajaldiajul
BLURS AU} BARY [SNLW 30IA3P YoBT "uonewIoju) abueyaxa ues ¥5p pue Jayndwod ay) 0s Jajaadialul ue S8 SjO. adeajul ayL
‘Kysuap a|qnop pue 3)BuIs ypoq ae sanup auj ey} sueaw gg “Aysuap (eep)

ajqnop 10 8]6uis Jayia ainjea) |jim Sanup 0s Addoy syl 0JuO BIED AI0W WEID 0 8]q1ss0d SWEIaG |l paduBApE ABOjOUYIELSID SY
'papis-3|gnop pue 9|6uis Y10q 9.2 SAALP 3U} JEU) SUBILU S8 "SAAUP

papis-ajgnop 10 a)buls uaamiaqg 301042 B SBY JAANG Ayl 05 ¥SIP U} JO APIS YIBA 10 Peay aluUM/Peal 3UD SABY S3ALIP AWDS
“s[eubisanaubiew Ag pasojuow S1 UoSod ¥SIP Y] AIBUM “1J0S 10 “§SIP Y] U1 3|0y B AQ iday S130uaIajal a1aym ' PIEY 8] UED WAISKS
3| "uone0J s} jo yael) daay ued 1ayndLwod ay) 0S ¥SIP Ay} U0 yJeww Guili  0) 30uaiajal Ag panalijal pue paiols aq o) uoleWIo

ay) smojje wajsAs Buiojaas siy] SI0J9as 0JUl PAPIAID 31 353U} PUR SYIRI) BIED ¥SID JO 1aquinu 3y} AUen UBD SIaINjIENUE
"SAALIP Y5IP OM] UIBILOD SHUN ¥SIP SWW0S

BSNBIAY PAPN|AUI ST ULINOI SYSIP J0 OU & "SINIEIBYD pZ0' | = 31Aqopiy auo :(Y) saikqopy ul painseaw | Ayaeded ejep ysig
“sys1p Addoy) uig pue ui G Buianod sauoGaled ojul papialp siUOIES S1Y)




19EE 195e0ig ‘solweudq (eBAZ 1z

LEEEZL YDNOIS ‘P BIBQ-X LX

G2 L5Fp Bquoaipg UBIH ‘P ) SWaisASony SIZNEAA LA

EEIBYFY AQODAM UBIH ‘HESBIA LA

99968 S9LEY | -U0-AINQUNS ‘[EUDIELISI| 330

BOIUSOL ) 1221 LE8-10 'ss8uisng Jo- ABojouysa) €L 141 0S2-10 J8ipy ydwnii] g1 Eﬂmvm [IesiEpm ‘Auedwo Apuey |L
EEEZ 502-180 'SIL0N08(3 dIRyS /S /|6 /.E 181590187 ‘ssaudx3 U0DIIS 95 999189 Aspaquier) ‘ydJeasey JEOUIS 55

L2204 SpaaT ‘awnshs ¢S L2SE19 AUsA0D 'UONOIS £S ¥ 12T OE6- L0 'PIOS 2S POrS.a Buipeay 'soiuoyoa)] uosuis LS

S9B6FE PIOJXQ DI SBUIIBW YIESSEY £H | 00LL Bunop ‘sleuIwIE | BAY ZH 1269 9E8-L0 'PITEY LY

a+9ras Duipeey ‘P (MN) swnD 1o

| LOLZE slepuassoy ‘suaindwon) wed 9 8led Zd ECEE L£2-10 “ABojouyda] xiuaoyd |d

agay Angman ‘Buipiosey eleq Angman LN

YO66.0 SPBaT 'SPaaT Yoai0IaiN 9N LEZ9 Z/2-10 ‘SIEMOIIW SIW PBESLO PIAYSaIoEW

‘@indosaiy v 11288, Buipeay 'piY Al UUBWSSUUBW £IN SES LY SIIBA BBpUGUN ] "RIBPON ZIN 2241 009-10 'PIN 0D 7 INSHW LIN
CEGY HIOIEWN "SHU0D8]T amoT |1

1292 05F- 10 "DAM B 1 22F YIRaysy20T ‘siuswnisu| pAOM M2 1ES9 0EE-190 '1aUi0ig ¥ sauor |

LE/ b BORUEIEA
SL0F SQRUBIEM
L9 XM BOBUEIEAN

19413
ge9°L3
62113

(+3331 ‘Ze2SY 'souonuan)
(+3331 '2823H) 18|esed
(+3331 ‘zezsy) 12NEed

<
w

<t
w

3
[*8)

648962 Uony-uodn-pIojiEnS ‘saoepaiu| Juaki|eiu| 5] 0FOE UOP|ISEE ‘SINPoId JAWNSUOY

LLI#1 11205 vowybLg ‘swaishs ssauisng [ 1] €104 145G Weyisypoy ‘swaishs eieq J8iu| 21 S12F BLE-10 'PIT Xauuau| ||

L 110 824~ 10 P17 208y 2IU008[T poomAeH ZH 621215 ubnosoquied ‘p1 sieindwod TvH LH

LZERE WeYSISWY ‘'SOIDIW IUIWST) 29 LES9Z Buop 'So1U008|3 a)anar) LD

£5G16. Bupesy 'joniseS |14

G1 1529 YImuEN

‘P11 wisyuon suawdinby [euswuonaul 3 52818 |I'Yseg 'Uoa3 £3 SZ8S 188-LF0 ‘DIeWeda|3 Z3 990 006-10 (MN) uosd3 13
L6499 Saulay LOl|IW ‘SWaisAS WOk B (S96 19 UOIIN MaN

‘ABojouyoa | Wora | BIRQ L0 19589 pEaisdwal [way ‘Aousniy3 Bieq 90 698EZE PIOjpag ‘uoIsig SWAISAS B1BQ 0 S6ES LY
asep-1adns-uoisap 'OHA #A 9100 £#8-190 'PIT SONG €40 68222 Uoidweyuop ‘Pl speaeleq 20 LESE Weysang ‘Wwodsig La
260264 Buipeay 180 LD 121805 PIOJPING ‘BUBWING 92 0042 089-10 "B (MN) UOUBRD §2 £261 168- 10 “$2U0A083

oI 3 LLE0S IPUKaEIE I dwodieD) £2 2626/ UDNO|S 'sauIe SSaUISNg SJ0POWIWOD 22 | LOL LBS-10 "S2U0UaD LD

] 002 BRE-L0 '4SVE 98 | L88.E pesulsylea ‘P |epAegd 68 98EL 0p6- LD
(Wn) eIRpUaS WosUag vg 9829 LE apemsalBiig ‘uuegop uoueg £8 9999 SB.- 10 a0 ysnug 2a L0l 9 Bupeay yoelig Lg
2/ 152 YBNo|S ‘pi uosqooer UosIBpUY 5 rREES UBNOIS (YN) [eUDBLISIU| UBYY bY 6/S16.

Buipeay ‘pi siaindwooooip Xally £ BEZ00/ WEYSY |8y ‘SIoNpo.d BIEQ IUSADY 2Y §/55 S29-10 *ABojouyoa) ajeudosddy Ly

952 MY
FESL MY
LIEY 'Y
gzl 'y

8

L ]
f=a ="
o
e

EGT SQELEJEA
LEQP SQRUBIEAN
9EGH BORUBIEA
SEQP XM SQBUEIEAN
FEIF XM BqBUBIEM
EEDP XM qRUBIEM
18110|d vad D8-SHL
001 890405

#ad

YOLPL dH

18 dwoaes

(opopy puE el

GEQ'ED
298'23
rL0'E3
LOE'ES
S1S'23
2LL'T3
662" L3

[+3331 ‘2E2SH 'souaiuan)
(+3331 ‘2E2SH 'souonuan)
(+3331'2e28Y ‘soucnueD)
(+3331 'ZE2SH "sauonuaD)
(+333) 'ZE2SH "sawoual)
(+333) 'Ze2sY ‘sauonual)
2ECSH
(+[8)esed ‘ZEE5H)
(+3331)
(+3331) 2e25H
333 10 2E2SH

o
w

o
w

=
w

=5
w

=5
w

=t
{17)

-
-

0w
[=]

&

paats Buniog | S
T

BoRpaL

sudg 3@ oo [eu|— |~ @[S |eu| = |2 |0u| = |~ ||«

uoanquisig | 7 | 14

{1502 e1xa 1B +)

“1500 BIYS 1@ 9109 J0 321d 2ISEQ AUY) Ul papnjaul 3Ue Sasepau|

"uad ayy Aq palanog 385 Jad SaI3BLII 1L UL 3IUBISIP Ay Sainseaw paads Bupjord wnwixey “az1s seded 1apun pajs|| aJepasnag

0} Jaded ayyjo suolsuawg Aqpueys uo Jo uoielado ul suad jo Jaguunu ay) 581e3|pu) suad Xey ‘3| qejIBAR 318 S35S3UNIIY) aUI| pur
$1M0j02 J0 Mauea g 0s uoresado Guunp suad sfueya uea siayo|d jsop “AIEUOZIIOY SAAOW UAd AUl ajium Japul|fa & uo KjjediLaA
Jaded ay) suiny Jap0(d WP Y SUISUSWIP OM] U| }i uo Smedp uad 3u) ajiym 1e)) Jaded ay) spjoy pagiey} v "WnIp 10 pagiej
—sadA) om] josuo klensn ase Aay | Jayndwiod g o puBwiwWod sy} iapun taded wo S18)0eJeY 10 sa1ydesli jnd o) uad e 850 S18110]d

S431101d

LIETY
[P0 PUE SNEN

R nnnnn
aigni (@ |ee]e
5

x31ing J=BH | @

{oneq) | o
sajey Epeq |
woaune] (o | o | = = |m

Jongqusig

SnOUDAYILASY oo oo e

SnauyIuss

saljigeden

andwod
13UJ0UR WOy (|23 B 0] puodsal UeD AaL) SURELL JAMSUY “UOIESISALOD ABM-0M] B LIS 10 |29 € 3jeulbiio ued swapow awog
"30U0 JB SUOIIAD Y)0q Ul UOIEWIOJUI SBAI33) PUE SHWSUEL xajdnp [ing “£|SN03UE}NLUIS JOU ING ‘UoRIaIp
J8UN3 U1 3NIBIAI LIS LR UED Xajdnp JIBH 91UM ‘U0N0aIP U0 Ul elep Siajsurl) xaydwig s|eaiaul i2infiasie papiusues)
S| BIED SNOUDIYIUAS *Dapaau SE 10 9|GE|IBAR SE S[EAJRIUI JE PALIajSURI) 2 ABLL BIED JBU) SUBALL SNOUOJYIUASY "LIADOLU 4IRS UD
painjea} Sadejajul UIEW 1) SISI| ULLN|0D 9IBMaI ay) “adepajul ue ybnosy) 1aindwod ay) 0) pajaauuod aq 1S Wapow ay |
"PAIHWSURLY S1 BIEP AU U2IYM iim paads U] SMOYS 218 pNeg ‘a|qB|IBAR 21 JUSLLYIBYE JO SPOYIaW Yl0q Jey) sajedipul
uwinjod sy} ui gy asaidiea sy} Guisoddo auoydousiw e pue asaidyinow s suoyd ay) Guisoddo Jajdnod ayy un sayeads e ypm
13spuey auoydaja) a[eLwa) e ay|| 5119|003 JSN0IE By INSNOIL SAJBIIPUI Y SJIUM UK 198.41p SJUgSaldal ULWN|0I LOIIBUL Ay}
U@y A|eansnode jo Ajyaanp sur ay) 0) pajIaUL0d 3 UBI WSPOW Y “3UI| 3U} UMOP JUSS 3 LUBI JBY) SPUNOS 10 Sas|nd [B31198]a 0]
BIBP SLBAU0D )| "S30UEB)SIP Buo| JaA0 jEIIUNWILLOD UED SJ8)NdWw02 05 Wa)sAs auoyda)a) auy) pue JajndLwiod & Sa0BUaJU| Wapaw

91 [@pow fpue ]
91 [@poy Apue |
L1 |apow Apue]

=0 | o0z 2221 SdiN B9y

o 00e L208 Sd [eXey

Z-50d4 Wd

PN 00re LS 921 [BaBY

|11 Jojsebaiy

BlQZ '2E25H 002 -00E 3 sauag Q04 Bjepusg

asi 1 Joisebap
aaq |1 Josebayw

BWIZ 'ZEESH 0021-64 (1 59u85 00 Blepuss

BLWQZ 'ZEESH 002 L-009 0 s8usg 00 RIEpUBS

9682 N

BWOZ ZE2SH ooe g sauas 004 Blepuss

rEgE M

v | O | ==y

¥ S818S 00/ BIBpUBS
£21L21S0

ZENSAD

19D LU0

g [2PoW 1/002 | JBuLag
W 12POW L/00Z | JeuLeg
FLE WY

BWOZ 2E25H ooe
PENCESSH QD2 L/00e
FeNEESSH 00zt
reACEEEH 00E

2EE5H 008t
2E25H 0084
ZEZSH oog

OO0 |00 ||| |0 0|0

02ed

JAIMA XSId .8

[BPO PUE 3B

ingquasig

0} 518U




EG2000 Colour Genie plus GP-100A
printer and Sanyo cassette recorder, all
as mew, in boxes, £325, 513 Southchurch
Rd., Southend-on-Sea, 67793,

Lynx 48K for sale, mint condition, also
magazines and home-written software
(Turtle graphics, puzzle etc), £1900.n.0.
Dave Holes, Luton ((1582) 53072.
Intellivision and voice module, one voice
cartridge and 14 other cartridges, worth
£550, will sell for £350. Also free gift
worth £60. (0324) 562051.

Dragon plus two cartridges plus graphic
cassette and joysticks in original box and
as new. Tel. 0638 77705 evenings, price
about £160.

10, 8K Basic, Cegmon monitor, steel
case, leads, manuals, tapes, £65, deli-
vered free. 0865512251 Ext:- 430, Office
Hours.

Atari 450 16K, cassette player, Basic,
manuals, joysticks, some games, all in
brand new condition, £185. 01-368 1034
Atari 200 48K, with Basic Programmer
Kit, Atari 410 program recorder, dust
covers, joystick, and 19 games, including
Zaxxon, as new, £250 o.n.0. Ayleshury
24100

Atari 400, 48K + recorder, Basic +
manuals and joystick with 16 guality
games, cost over £700, will sell for £300.
Telephone 0732 83815,

Vic 20 limited edition with cassette Basic
part one etc, two year guarantee, £1060.
Also Point master, Basic 11 & Users
Guide. Anytime, call 32 Saffron Piece,
Sutton, Ely, Cambs.

JVC stereo cassette deck model DD-99,
built with a computer and all the new
inpovation. Seven months old, sell for
£400 0.n.0. Quick sell, call Ezra. (01)
458-6440.

MXBOFT3 Epson printer (centronics ) four
months old £220. Parish, 2 Collyers
Close, Hurworth, Darlipgton, County
Durham DL2 2ES. Letters only please.
Acom Atom 12K +12K, PSU, Floating
Point, manual and software, excellent
condition, accept £1200.n.0. orswop for
48K Spectrum. Brighton (0273) 500216,
Acomn Atom FP extra RAM Cale ROM,
manuals, hardly used, £150. Ward 01-
486 9893 day and night.

Commedore 04, brand new, boxed, cas-
sétte unit, Bepinners Course and chess
game, Cost over £400. Accept £330
a.n.0. 01-207 1604 after Gpm.

¥Wie 20 + cassette. 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 leads.
Call Saced on 01-741 1746 NOW!

BBC Model B, absolute bargain at £295,
hardly used, perfect condition, complete
with original packing, manual and leads.
Call Saeed 01-741 1746 NOW!

Atari 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,

Redundancy forces sale, BEC model B +
recorder, etc., £340. 125 computer

magazines £25.  Atom, damaged
keyboard, otherwise O.K. £25. Atom
games £8. Swanage 424423,

IX81 games for sale, each £2: Defender,
Asteroids, Scramble, Tomb or Dracula,
plus 16K RAM pack £10 and printer £25
o.n.0. Phone 01-446 5154 evenings.
Apple 1lc, mint condition, disk drive,
controller, television modulator, joy-
stick, apple plot, circuit analyst, game,
manuals, guarantee. £1,100 o.n.o. Ox-
ford 58831,

TRS80 Model 1, Level Il 16K, black/
white monitor, cassette, dust covers,
leads, pood condition £170 cash.
Buyer collects. 01-648 9970 evenings/
weekends.

Ohle Challenger, 16K, 2MHz, R$232,

PCN Billboard

Acom Atom 12K ROM, 16K RAM, 4K
ROM utilitics and software plus P.8.U.
and books, £165 o.n.o. Rugby 812940
(evenings).

Atari 400800 software, 16 games ie,
Airstrike, Defender, Astro  Chase,
Darts, Miner 204%r, Pool. some are
cassette some ROM, £12 each. 0732
863815,

Atari 400 48K with Program Recorder,
Basic and joystick, six months old, £175,
0732 863815,

Vic 20 computer, C2ZN cassette unit, Star
Wars cartridge. Basic book, complete
£95, Poynton 877089,

Vie 20 C2N cassette, monitor, Super
Expander & two other cartridges, Prog
Ref Guide, Vic Revealed & two other
books, nearly new, accept £235 o.n.o.
(0634) 364929,

16KZX81 and 35 game tapes, cost £245
bargain at £100 or will swop for Dragon
joysticks + software. contact A. R.
Tankard, 3 Carlisle Close, Colchester,
Essex CO1 2YT.

Spectrum or similar. Salford (061) 792
3968, ask for Stefan.

Wanted Commodore cassetie recorder in
goodorder. Tel: Hayling 2082 evening or
01-549 0151 ext. 265 day. C. J. Turpin,

Mattell Intellivision TV game plus six
cartridges (Soccer, Space Battle, Sea
Bawle,  Skiing,  Poker/Blackjack,
Armour Battle), Everything in excellent
condition, in original boxes. Bargain
£130. Tel: (0443) 435444,

12 + 12K Acorn Atom, new keyboard,
foating point, printer interface, leads —
manuals PSY, worth £300+, accept
£150, also cassette drive, matched to
Atom, counter pause, worth £204,
aceept £10, Tel: (0472) 48531 after 6pm.
Selkosha GFPS0A 50 column graphics
printer, manual and paper, boxed, as
new, suit Atom, BBC ‘B’, Apple I1. Vic
20, Commodore 64, Oric 1, Lynx 48K,
Spectrum, Dragon 32, Colour Genie,
Mewbrain, PCI500, HX20 etc. Worth
£2504 accept £140. Tel: (0472) 48531
after 6pm.

The overwhelming response to PCN's Billboard
service is causing delay in publication of some
advertisements. To solve this growing backlog
and to cover some of the publication costs we
are now charging £1.50 for each ad. Every form
received at PCN’s offices, 62 Oxford Street,
London W1A 2HG, must be accompanied by a
postal order or cheque for £1.50 made payable
to VNU Business Publications.

I have 64, 2102 RAM chips for sale. 30p
each or £16 the lot. D Viner, 30 Thor
Close, Thorpe, Norwich, Norfolk.
Acom Atom, 12K ROM, 12K RAM,
P5U, manual, Atom Magic book plus
other literature. Plenty of quality soft-
ware, £100. Tel: Hull (0482) 701013,
For Sale ZX Spectrum 16K as new, plus
book of 21 games and magazines, £100
ono. Tel: Darlington 56380,

Video Genie 48K C/W Expander. Gin
B/W monitor, software inc. some games,
programming aids and assembler, £350.
Tel: Alan 01-985 5555 ext 62 (work).
Epping 73586 (home).

Micro wanted exchange for Murphy 40
channel home base and Fidelity 40
channecl mobile, only months old, cash
adjustment either way. could travel.
Ashburton, Devon, 0364 53183,
Spectrum software forsale, Black Crystal
£4, Krazy Kong £3, Planetoids £3, Goli
£3, allfour for£12. Tel: Shefficld 666867,
Steve Gold, 9 Watt Lane, Shefficld S10
SRA.

Atari VCS, as new, with Invaders,
Pinball, Asteroids, Missile Command,
Dodge'em, Adventure, Night Driver,
Spacewar, Street Racer and more, £345
mew, giveaway at £160 ono. Mr M
Woodley, 57 MNorthway, London,
NW11. Tel: 01-455 5478 (evenings).
Acomn AP100A printer, mint condition,
BBC cable, spare ribbon, 1,000 double
sheets paper, boxed, any trial, £175. Tel:
Ascot 25030.

Texas PC100B, hardly used, including
leads and manual, £700ono. A, Dewar, 27
Lorne Court, Glenrothes, Fife. Tel:
(0592) 757914 anytime.

Atari VS joysticks, paddles. Cartridges:
Starmaster, Missile Command, Com-
bat, Defender, Raiders of the Lost Ark.
Still under warranty, £130 ono. Tel:
01-731 (435 after 6pm.

Sharp PC-1500, powerful pocket compu-
ter, perfect condition, expandable, cost
£170, selling for £125 or swop for

Acomsoft Atom games packs, 1, 8§, 9 +
Bugbyte Invaders, Hyperfire and
others, Magic Book, worth £55+, aceept
£315. 50+ recent magazines, programs
for popular micros, worth £304, aceept
£15. Tel: (0472) 48531 after 6pm.

Acom Atom 12K + 12K + program
power toolkit, ROM, PSU, books,
software, FP ROM, £150. Tel: 01-399
3203,

Vie 20, CIN cassette, 16K RAM car-
tridge, three game cartridges. five game
tapes, book Innovative Computing. still
under guarantee, £250 ono. Tel: 01-808
096,

Sinclair ZX81, 32K memory plus four
16K games cassettes, with manual. leads
and box. Bargain £59. Tel: 01-684 9571
{Croydon).

Wanted: under 15-years-old ZX81 pen-
friend wanted. If you would like to
exchange programs and news, write to
Sara Hill, 26 Hamilton Road, Wimble-
don SW19, Tel: 01-542 5767,

MEZBOA as new, plus software, books etc.
£390. Tel: 01-908 1460,

Spectrum software. | want Galaxians,
will swop for Scramble, Flight Simula-
tion ete. Also Atari VCS Asteroids, £7.
Any swop considered. Tel: 021 444 7043
after 4.30 { Adam).

Vic 20 with cassette 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 Leslie.

Atari 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,
Mottingham NGS 5DT.

Intellivision plus eight cartridges, £150 or
will sell separately. Phone for prices.
Tel: Northampton (0604) 42456. Excel-
lent condition. L

Spectrum 48K, will swop Time Gate and
Black Crystal for Pimania or The Valley
or Hitch Hikers Guide to the Galaxy or

any other adventure. Tel: Paul 021-744
3026,

Exchange Ace Telcom Viewdata adaptor
{Prestel) for a TRS80 expansion inter-
face and one disk drive. Tel: Fen Gales
0670 824665,

Hi-res board 256x256 + 64 program
characters complete with Toolkit and
hi-res game Mercy Dash. For Microtan
65 computer, £80ono. Tel: 021-384 1297,
DBl 16K RAM plus three software
cassettes, selling for £50. Tel: Manches-
ter 794 2398,

Sharp MZB0K 48K as new, Basic, Forth,
user nofes, some games, £250, Tel:

Egham ((1784) 15378.
Fortran Reference Manual for the 2900
series of ICL computers, offers

accepted. Tel: ((202) 483807.

D81 16K Memotech 3D Defender,
Monster Maze, Dark Crystal plus other
adventure games and mags. Worth
£130+, yours for £80. B/'W TV £30. Tel:
01-841 3119,

ZXB1 +16K RAM plus leads. manual,
ete, also books plus games, Chess, and
houscheld programs. all for £50 ono,
Tel: 01-541 3092 evenings.

Apple I] software, Visicale, Applewriter,
many games, wanted Apple 2 (new
keyboard). Tel: John, (0626) 862455,
Vie Scott Adams cartridge adventures,
Adventureland, Pirate Cove and Mis-
sion Impossible, £15 each or £40the lot.
Tel: Lamberhurst 890861,

Atari CX2600 cartridges, Space Invaders
and Night Driver. Wanlting £14 each or
£25 for both. Tel: Havant (0705) 455311
any time after 5.30pm.

Vie20 plus cassette, Super Expander,
five cartridge games, £25, joystick,
cassette software, five books and maga-
zines ete, cost £470, bargain at £200. Tel:
Morris Thomson, Edinburgh 031-343
3123,

8085/A micro, Assembly language. full
keyboard, 8K ROM, 4K RAM, £200.
Atari console, 16 cartridges, table and
rack, paddles eic, £150. Tel: Liitlewick
Green (062 882) 3596 after 6pm.

BBC games, large selection of Acomnsoft
(£8 each), Superior Software (£6 cach),
LIK, A&F etc, all hardly wsed, in mint
condition, original  packing. Tel:
Bleadon 813879 after Tpm.

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.

Atari VS and five cartridges, Combat,
Bridge, Space Invaders, Fishing, Derby
and Asteroids, £110 for quick sale. Tel:
Falkirk 34362,

¥ie20 software half price in original
packaging. condition, on cassette
and cartridge. sae for list. Sales due to
shortage of space. Mr K Hulsion, 14
Bispham Awenue, North Reddish,
Stockport, Cheshire SK3 aNT

Urgently require a printer and disk drive,
must be compatible with Acorn Atom or
Spectrumn, 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,
Spectrum 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).

Lynx for sale — books, leads, PSU,
manuals, cassettes, all perfect, only
weeks old, £225, no offers. Will swop for
BBC A. Tel: Waltham Cross 28173 after
Spm.

TRS80 Mod. 1 L2 plus software, books,
sound. 10 spare casseties. Reason for
selling — unwanted present. Worth over
£270, four months only. A bargain at
£165 ono, Tel: Paul, Scunthorpe (0724)
TE2548 any time.

NewBraln AD boxed. Immaculate £190,
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Tel: Worthing 39169 after 5pm.

Westrex teletvpe complete with punch
facility, bargain £50. Hardy, 8 Faraday
Street, Hull. Tel: 0482 T12710.

Wanted, Nascom or Gemini Eprom
programmer C'W software to burn 2708,
2716 ete, also require Nascom hardware
add-ons, anv type considered. Thanks,
contact Rob. Tel: (61-445 9385 even-
ings.

Sharp MZE0K 2/4Mhz system, dual disk
drives, IO unit + interface for Epson
printer. 6 Basics, 300+ programs inc
Wordpro, Zen. Fully documented, tool
packs +25 disks, £850 ono. Tel: 01-690
G676,

(81 16K RAM Maplin keyboard in case
ZX printer software and books £95 ono,
will consider separating. Pete. Tel:
01-804 4947,

Atardl Video Computer System with
Combat, Space Invader cartridges. joys-
ticks and paddles purchased Chrisimas
1982, hardly used. Sell for only £85. Tel:
Gewerton 874121,

Wanted BBC B software half list price
paid depending on condition. and BBC
books. Tel: Stalbridge 62785 evening.
Arfon expansion unit for Vic 20, seven
slot extension for memory, program
aids, games cartridges, etc. enclosed
modulator holder and power supply, lid
supports television, as new condition.
Bargain, £55. Tel: Havant 486748,

For sale 1515 Commodore printer,
unwanted gift, boxed, £170. Hertford.
Tel: 0992 443627,

The ZX81 add-on book by Wren-Hilton
£3, The personal computer book by
Bradbeer 2nd ed. £3.50. new unwanted
present, will post. Tel: 01-961 6658
evenings.

Cheap printer, I'TT Creed teleprinter can
be driven by any TTL output. includes
program for Acorn Atom and paper.
Offers around £40. Tel: Basingstoke
(0256) 25625 after fpm.

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,

INB1 plus professional keyboard and
16K RAM with manual, leads and
software including 3D Defender, Chess,
Backgammon, Adventure game, £70
ono. 5. Taylor, 4 Mayfield, Swindon,
Wilts SN3 3NH. Tel: 27720.

Le-Stick joystick for Arari or Vic20,
never used, originally £25, sell for £16,
Spectrum games — O35 Space Intruders,
Spectres, Arcadia all half price. Tel:
Padgate 814992, 6pm-Tpm any weekday.
Swop BBC software: have over 30
excellent programs — games'busingss
etc. Please inguiries around West Lon-

Bhavin.

Pair 5'4in Shugart compatible disk drives
for sale suitable BBC etc, best offer
secures, delivery possible, write Peter,
402 Rechester Road, Burham, Roches-
ter ME1 3RH. All letters answered.
Commodore Pet 2001/8K for sale, offers,
or swop for Spectrum 48K — integral
cassette + manuals with Pet. J. Macdo-
nald, 3 Park Crescent, Bradiord 3,
Yorkshire BD3 01Z. Can deliver around
West Yorkshire.

Atari VCS cartridges, Asteroids, £10.
Brain Games, Basketball, Dodgem,
Pinball, Outlaw, Lazer Blast, Checkers,
£8 each. Tel: Sunderland 211043,

Mattel Intellivision plus seven cartridges,
£95 or swop for an Oric 1. Tel: 01-599
TT68.

Vic 20 + 16K, Programmers Aid, Super
Expander, Avenger. Four slot mother-
board, cassetie, £100+ software. many
manuals and books, Complete Vic
Computing. Value £3000, accept £300.
Tel: Gray 0283-812969 evenings, 0283-
66301 ext 529 daytime.

For sale Sinclair ZX81 and two games
tapes. Super offer of £20 in very good
condition. Tel: Histon 4004,

Spectrum software 16K, Frogger and

don area only. Tel: 01-402 6838, ask for

Ghost Hunt; machine code games £1
ecachor £1.50for both. Tel: Rughy (0788)
72282 (evenings).

Commaodore 64 C2N cassette deck, 5
games cassettes, 2 joysticks, bought for
ovier £400, sell for £300, 4 months old.
Tel: Cornwall 0209 713788,

Dual 8in drive wanted, must be dual
density, double sided, any reasonable

_price, supply of blank disks also re-

quired. Tel: Newcastle upon Tyne
573905 after fpm.

SPECTRUM software, Meteor Storm,
Space Intruders, Orbiter, Mightflite.
Unwanted gifts, unused, only £2 each or
£7.50 for all five. Tel: Tim, Boscastle 336
after Spm.

Atart B00/48K , Basic, jovsticks £300, 410
cassette £35. 810disc £225, 85(interface,
Centronics 7392 100 ¢ps printer £450,
Adtari word processor (disk) £60. Offers
for lot, Tel: 01-958 5600 evenings.

Texas TI539 programmable calculator,
PLIOO printer, Aviation Module, Lib-
rary Module, magnetic recording cards,
all manuals, can be used independent of
printer on internal batteries, £100 ono.
Tel: 01-958 5600 evenings.

Dragon 32K, 3 weeks old, hardly used.
alsoincluded cassette lead and 21 quality
games, unwanted gift, save £35 on shop
prices! Only £175 ono. Tel: 041-774 4490
after bpm.

Wanted Mk-14 from Scientific of Cam-
bridge, around £20 or less. Room 17,
Floor 5, Lawrenee Tower, Gosta Green,
University of Aston, Birmingham.
Micro-power add-on for Spectrum in-
cludes sound board (which uses AY-3-
8910 sound chip) and joystick-port, with
joystick and software, value £38, want
£25. Tel: 0924 374645 (Richard aficr
bpm ).

T199/4A & Extended Basic TI Invaders
Parsec, Munchman, cassette leads and
joysticks, as new, value £280+ . sell for
£200. Tel: 0827 55417 4-fipm.

Software for Sharp MZ-80K 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 M14 4LP, weekends tel:
(61-226 4364, may separate.

Pet 32K large kevboard, new ROM with
dual disk drives and printer. Toolkit.
Superchip manuals, leads included.
iLi.,u] for small busingss or personal use.

PCN Billboard

£1,100. Tel: Windsor 58472 evenings.
Colour Genie EGKN, B weeks old,
warranty, games, manuals, £185 ono.
Tel: Rugby (0788) 80040

MZBOA 5 months old, hardly used, still
like new, £450 ono. C. Taylor. 5
Attwood 51, Lye, West Mids. Tel: Lye
(038482) 5172.

Disk drive Shugart SA400 35-39 lrack
5in. Perfect working order, includes,
ribbon, cable, suits BRC, Tandy eic,
own PSU, £160. Tel: 01-455 3078
evenings.

Microtan 65 Tanex, 48K RAM, sound
and Eprom boards, full system rack,
K/B, PSU and motherboard. Basic,
Toolkit, Assembler. Xbug ROMs, £220
ono. Tel: Hastings (0424) 421942,

Swop my beautiful white flying V guitar
with hard case for your Atari 400 16K.
Tel: 0533 359488 after pm.,

Wanted. ['ll swop Scalextric with 10 cars,
tons of track, aceessories (worth £200+ )
for your Spectrum (any memory) or Vic
20 with C2M cassette. Tel: Ely (Cam-
bridgeshire) 4287.

Bargain! ZX81 and 16K RAM, hardly
used, £60 worth of software, all boxed,
total value, £140, sell for £70. Tel: 0564
#26 T8I after dpm.

Wanted for Vic 20. 3, 8 or 16K RAM
Expansion, also cducational cassettes
and Vie Revealed or Learning 1o use
vour Vic 20 type books. Tel: 01-866 1527
(Pinner).

Vie 20 C2NM cassete deck, good condi-
tiom, hoxed, sell for £45 plus free Mole
Adtack cartridge. Tel: 051-920 44 14 after
Spm. After Tpm at weekends and ask for
Jason.

DXB1 16k: Filesixty keyboard plus maga-
zines, software, leads, manual, power
pack, i original packing, beginner’s
ook, 5 months old, worth £90, asking
£65. Tel: Dobson 883922 Crawley,
Sussex.,

Sharp MZ-80K 48K RAM, upgraded to
320 x 200 high resolution, cost £520+,
lots of software, super offer, £270 ono!!!
Reason, quick cash. Mr MZ-80K 116
Calabria Road, London N5 1HT,

BBC model B, unwanted gifi, any offers?
Tel: Angeline on 01-703 4621 eves and
weekends,

BBC maodel B with software and cassetie
cable, hardly wsed. unwanted present
Tel: Angeline on 01-703 4621 eves and
weekends

Intellivision cartridges. 18 in all at £10
each, voicc umit, two games, £40.
Dragonfire, Microsurgeon, Demon
Attack, £13 cach. Tel: 0702 528751
(evenings).

BBC, Atom RML3807 cducational soft-
ware listings. Tel: Harlow (0279) 413409
after 6pm, ask for Michael.

Sharp PC1500 with CE150 printer and
cassetle interface and CE155, 8K mem-
ory module, less than one year old, good
condition, £300. Tel: West Drayton
40241 afier Tpm.

Commodore Vic2( software, half price,
mint condition on cassette and cartridge,
Amok, Jelly Monsters ete. SAE for list:
K. Hulston, 14 Bispham Avenue, North
Redditch, Stockport, Cheshire SKS
GNT.

Vic20, cassetie deck. Super Expander,
joystick, Road Race cartridge, plus £30
worth of software, good condition, £150.
Tel: ((947) 602017 after 6pm.

Spectrum software for sale, cxchange
‘Penetrator, Galaxians, Timegate,
Twoer, Chess etc etc. Phone for dc!ails:
Wigan 497352, ask for Phil, after Spm.
Sharp MZS0K. 48K, little used, in
excellent condition, screen, keyboard,
cassette player, in compact unit, £300,
Tel: Burwash (0435) 882620,

Wanted: penfriend, [4-year-old Spec-
trum user wants penfriend to swop tips
and programs with. lain McConnell, 101
Egerton Road South, Chorlton-cum-
Hardy, Manchester M21 1YH.

D81, 32K RAM, boxed. five months
old, manual, as new, £60 ono. Tel: M D
Conroy, 01-863 8694,

Wanted: Apple [I. 80-column card,
monitor, or anything else interesting
(specch inputioutput?), exchange for
Casio 403 (£250) 4-octave preset syn-
thesiser, rhythms, accompaniment. Tel:
01-841 2788 evenings'weekends.

Atari VS, as new, with Invaders,
Pinball, Asteroids, Missile Conmand,
Dodge’em, Adventure, Might Driver,
Spacewar, Street Racer and more, £345
new, giveaway at £160 ono. Mr M
Woodley, 57 Northway, London NW11.
Tel: 01-455 5478 ¢venings.

16K IX81 with Ouicksilva 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 (Nous) 77074,
Spectrum software, do you want 1o swop?
I do — send your list of wants (and
programs you have) to Steve Gold, 9
Watt Lane, Sheffield 10.

TI99/4A wanted memory expansion,
Extended Basic, voice synthesiser and
other software or hardware. Tel: 0934
29887

" READERS’BUY &SELLFORM

| Billboard is PCN's micro mdrketpidce Whether you are buying, selling. or swopping secondhand!
goods, just fill in the form up to amaximum of 24 w ords. including your name. address or full telephone |
number and send it with a cheque or postal order for £1.50 payable to VNU Business Publications, |
to Billboard, Personal Computer News, 62 Oxford Street, London W1A 2HG. But remember, this
| service is not for commercial advertisements; we will not include ads from companies large or
| small, or from anyone carrying on a profit-making business. Also, we cannot guarantee to place ads |
in Sp{:r:lflc issues — 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
| and telephone number, even if you don't want them in the ad.

|
|
|
|
=
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BACK ISSUES SERVICE

FILL THE C

APS IN YOUR PCN COLLECTION

Tssue 1, March 11-18.
Pro.Tests:  Apple's Lisa,
TXB0N, Spectrum speech synth-
esiser, Apy I|

network:
package h1T Apple and IBM, BBC
graphics system,

eatures; computer chess, Oecam
paraliel processing language, Vie-

tor/Sirius function keys,

amCards: Towers of Bramah
{Pascal). Biorhythm {Apple 1),
Roman Year {Apple II). Shape

Utility (Apple 1)

Gameplay: Darts, Soccer (Atari);
Castle of Riddles (BBC Model B):
Pimania tﬂs_)ﬁ!fum]; Flight Simu-

Texet

e printer, Commadore
3D on Spectrum, graphs

Issue 2, March 18-25.
Pro-Tests: Toshiba T100, Casio
PB100, ZX81/Basicare. Vicspeech
Emhcr.lsci Spectrumspreadsheet,
M graphics, BBC word proces-
N,
Features: Colecovision.,  micro
backgammon, nursery computing
Gameplay: Ultima 1 {Apple).
Trader (£X81), Starquest (Vie 20).
Hungry Horace (Spectrum).
ProgramCards:  String  editor
(Spectrum). Analogue Clock (BRC
Model B}, Chart gencrator (Spec-
trum}, thnfulnmt réplace.,
Databasies: full software listings

Issue 3, March 25 April 1,
Pro-Tests: Tl Professional, Apple
speech synthesiser, Facit 410 prin-
ter. [IBM keyboards. Petspeed com-
glll.l’ Sirius toolkit. D igoncale.
ealures; Alom wpgrade, Lynx
programmin .r\.p|!|( MUsic.
Gameplay: Mangrove (Vie 20),
Mutam Herd (Vic 2, Compen-
civm (Dragon). Patience (Spec-
trum), Noughts and Crosses (Dra-

gon). Great Britain Lid (Spec-
trum}. Ulysses (1BM PC)

Program{ards: Magnify (Spec-
trum), Spider (Vie 200, Firing

Range (BBC).
Databasics: micros,

lator (IBM PC) Micropaedia:  Anatomy of the
Databasics: micros and peripherals BBC, part 3. :
Issue 4, April 1-8 Issue 5, April 8-15, Issuie 6, A =22, Issue 7. April 22-29. Lssuse 8, April 29:-May 6,

Pro-Tests: Pied i"lpn.r( ommunica-
lor, Clympia ESW3000 printer.
Namal Supertalker, Commodore
Caleresult, Spectrum Pascal, Cashe
book (BBC),
Gameplay: Dark Crystal {Apple
IT). $1 George (Dragon), Wizard
“-:IE[DM?MH
mCards:  Fruit  Machine
(C6d), Tuncsmith (Orich, Array
Edior, i
Databasics: peripherals.
Clubnet: Clubs and user groups,
Micropaedia: Go Forth, part 1

Pro-Tests: Commaodaore Tk, Lkon
Haobhit, 1-2-3  (IBM). ZX3]
machint code,

Features: speech packs. monitors.
Gameplay: Grand Prix (Dragon),
Ucrh\ Day (Spectrum), Deadline

{.H.p|l 38

mCards:  Wacky Racers
{Oric), Fruit Maching (Cd), Parse
Imeger
Databasics: Software.

Clubmet: full list of wser groups.
Micropaedia: Go Forth. part 2

Pro-Tests: Tycom  Microframe,
IBM PC. Scorpio Disks. [Jr.n:un
sound module. ZXEl graphics.
Bottom Line Strategist (CP/M)
PaperClip word processor
Features: [BM I)L}-H.Iiﬂ('nnrd
processing, PC-1251

Gameplay: \-hncdﬂm:\|||,nrun-r
Transylvanian Tower (Spectrum).
Lunar Leeper (Apple I}, Evolu-
liontr\pp[l:"]

mCards:  Wacky Rur
(Oric).  Mortgage “omg
(Sharp MZEDK), (umpl.ns.r‘u. Up
(BBC). Day of Week

Dalalm:il'c-j micros
Micropaedia: Graphics, part 1

Mattel  Agquarius,
Epson FX&0, Oliveri JPI01, 1isp
on Spectrom, Vie 20 assembler.
supergraf on VictonSinus,
Fealures: Dealer support,

Agari

graphics
Gameplay: Krakit (ZX81), Cruis-
g On lim. dway (Spectrum).
Kaktus (Vie 20). Fa t \ WARE
(ZX&1)
ProgramCards: CBM  controls

(BEC), Wacky
Dates

Computer Set
Racers (Or i
Databasics: Perip
Micropaedia: Gr

Pro-Tests: Avari Home Files Mans
i_u Kaobra's Vie Stat for the Vie 20,
Testacrest's Accounts for the Spec-
trum: Epson RXS0 printer. MI‘ ‘s
Decision Mate V. Future Compu-

ter's FX20
Features: Micronct, Compact prog-
ramming on the TI9H4A
Crameplay: vester (Vie 20).
Strategic Co and (Dragon 32,
A first Book of Micro Rhymes
(BBC). Telling the Time/Monecy
(Specirum)

ProgramCards: Program Indexer
(BBCB). CBM Dartabase cards 1.4,
Sor/Extract

Databasics: sofiware

Tssue 9, May 613,

Pro-Tests: Structured Basic on ihe
Apple. Pixel Power on the Vie 20;
Star DP510 printer. Dams and
Interpod interfaces for Commo-
dore Gd: Micro-Profesor,
Features: BRC [unc:'n-n kévs, Atan
word-processing pari |

(;amn| )ll LGNS c1* Intriguc

]
Command (BBC B). Dragon Trek.
Mowotnik Puzele (Spectrum).
ProgramCards: Lower case (Dra-
gon 32). CBM |
Monster  (Spe
Search (N"; $IL'|

Micropaedia: Cirs |1'hu-. part 4

|.:1[\|!I|l

Issue 10, May 13.20.

Pro-Tests: Infomast on Commaod
are i, Dragon Maee: MC202
CMUBM music synthesise

ple). Prism |I|r., ]

em; Epson OX

Features; I

Arari word-processing part 2
Gameplay: Rescue  (Spectram).
[hetator Roman

. Cl plifter

Databasics: peripherals
Micropaedia: Graphics. part 5

Issue 11, May 20-26,
Pro-Tesis: ili{ Vufile.
for TBM. Apple Pascal: printer
mmpclrmm ickard Jovatick Con-
troller for ZX81 and Specirum;
CYE Computer Board

Features: ZX&I graphics part 2.
Biasic on the Sharp MZRIK
Gameplay: Motor Mamia (Com-
modore &), Oric Flight, BBC
Music Synthesiser, Music Maker
(Spectrum).  Embassy  Assauly

(Spectrum). Tobor (Spectrum).
ProgramCards: Homeward Bound

PFS:File,

Issue 12, May 27-June 2.
Pro-Tesls: Speetrum word proces

sor, PFS:Report on IBM. File
Handling for Colour Genie: CTI
CPa0 iype | printer. TG Trackball;
Sord M

E‘rnlun-a:! o Basic, Oric sound
pan 1”7 L Colour graphics
(,umcplm Mad Martha iSpec

trum}). Frenzy (Spectrum), Head-
banger (Spectrum). Oric roundup.
ProgramCards: Election Barchart
(Commasdore 64), M Lhility
(BRC B). Munch {Spectrum)
Databasics: Hardware.

Clubnet: clubs (Cambridge Micro-
compater Club special),
Micropaedia: sk Drnves, part 1.

Issue 13, June 3-9,
l’r!l-le Telewriter for Dragon
V2, Abersofl Fort h for \"u_\,[rum
GPS graphics processing svstem for
Apple [1+: ||.1'\-s||\k\ rulers: Ajile.
Features: [Dira meets Tandy,
Oric music part 2. transferning
Basic for Colour Genie and Genje

I

Gameplay: Everest Ascent {Spec-
trum). Colour Genie roundup.
Micro Maze (Jupiter Ace), Oix
{Atari)

ProgramiCards: (-U?Id [Oiric).
Alicn (Dragon 32). Time Bomb
{Aari).

Dratabasies: peripherals
!\-Ii:nrpurdin: sk Dves part 2

e ———— ——— —— — — — ——

ORDER FORM

i

| Anyoneissueis 75p, additional copies 55p, post & packinginclusive. Overseas |

: delivery.

readers please add £1 per copy airmail postage. Please allow up to 21 days

L R e Telephone(day)........ccccocevn...
|$treat ................. et e A R e

tTuwn.........‘ R e e PostCode..............
Pleasesendme..... issuesof PCN,issuenos

Pl tens donGEE e el lenclose my cheque/PO
Imada payable to Personal Computer News or please debit my credit card:
| Visa/Access/Amex/Diners

HOWTO GET THEM

All available back copies of PCN can be ordered
from our new Back Issues Service. using the

coupon printed here.

Foraguide to the subjects covered by Micropaedia
every week, see our Micropaedia list above.

Send your orders to: Personal Computer News
Back Issues Service, 33-35 Frith Street, London

WI1A ZHG.

To make sure of getting all your copies in future,
why not fill in the tear-out subscription card in this

18SUC.
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MICROSHOP

Rates: £10 per single column cm. Minimum size 3 cm. Se
columns 118mm.

57mm. 2

3 columns 179mm.
Comtact: lan Whorley on 01-323 3211.

ries discount available. Mechanical Data: Column width,
Copy Dates: 10 days prior to publication.

1 column

CAN YOU MISS OUT ON
A GOOD GAME?

We couldn't which is how we can offer you
mare quality programs.

Far the Dragon 32

Scanner 13 £8.45. Odyssey parts 1 and 2 £9.95.
For the Spectrum 48K:

Mystery Manner £6.50. Master code £6.50.

For catalogue and full details to order any of the
above, please write o

Bamby Software
Leverburgh
Isle of Harris
PAB3 3TX.
or phone 085 982 313 or 239,

Please phone between 9am and Spm.

SERIOUS 64 PROGRAMS

We don't believe that the 64 i5 just 2 games maching, and here's the software (o prove it!

BUSICALC — another spreadshest. At lzst there's 2 spreadshest progeam that's so simple, you won't need a degree in Computing to
understand it. BUSICALC will allow you to juggle figures o your hean 's content = and won 't confusewith ¢lever funclions that you don’t
need. BUSICALC costs £39 on tape, £41 on disk, and s also available or PET and VIC (with 16k expansion)
BUSIWRITER — ward processing. If you dan‘tneed the ultimate sophistication of VIZAWRITE (£69— disk only] , you oughtto fakealook
al BUSIWRITER. It allows you 1o write, eddt, format and print your text — and will even periorm simple calculations! Yau can buy
BUSIWRITER on disk for just £33_or in a caririgge for £45_ Both wersions will save text to disk or to tape

'VICTREE — programming aid. Add over 40 commands to Basic including advanced toolkit functions and Basic 4 style disk commanids
The VICTREE module costs £65 including a comprehensive 100 page manual.

MIKRD — 6502

asgembler & monltor. Why buy an assembler rather than a monitor? Because you probzbly don't write perfect machine

code programs. With MIKR O you can make carreclions to your source code and rezssemble it at bghining spead (about 20 seconds for 2K

of machine code!) The MIKRD cartridge costs £50

P.S. WE ALSD SELL GAMES. We put the colour and excitementinio our games, notour adverts. All our arcade games are in machine code

with full colour and sound: already availabla ara TANKATAK, MARGRO

and KAKTUS, and by the ime pou read this we should have STIX

|s|m||al to Q1¥) and CRAZY KONG readﬁ All ¢ost just £8 pach on cassetie. We specialise i adventure and fantasy games: COSMIC

CAPERS. GOBLIN TOWERS. and THE C

ACKS OF FIRE are £12 each.

Add VAT to prices — postage free — write or phone for a free list
Winchester House, Canning Road, Wealdstone, Harrow,
SUPERSGFT Middlesex, HA3 75J, England Telephone: 01-861 1166

Professor Frank George's HS HORSE
RACE FORECAST program is a
serious punter’s aid to sensible betting
Data is entered from a sporting news-
paper and the program produces
betting recommendations.

Versions available for:

Apple 11, Pat, Video Genie, TRS-80,
Spectrum, ZX81,BBC 'B’, NewBrain,
Sharp MZB0A, Sharp MZ80K.

From: Bureau of Information Science,
Commaerce House, High Street,
Chalfont St. Giles, Buckinghamshire.
Uomhall Pools Forecast available. J

RAINBOW
SOFTWARE

GUILDHALL
ARCADE
PRESTON, LANCASHIRE

Rainbow are looking for high quality and
imaginative programs for the BBC micro.
If you have a program which you believe to
have commercial potential, please send a
cassetre and derails of your name and
address to Rainbow Sottware and you
could find your pot of gold!

DRAGON 32

EDITOR

The most powerful text and program editor
available. Handles up to & A4 pages (22K).
Program includes Merge capability for basic pro-
grams,

Editor adds the following funciions:

1. Find, Get, Replace = String commands.

2_ Organise, Value — S0t records.

3. Inser, Delete, Move Blocks of taxt

4. Add (join), Hack (left), Kill Lines of text
{right}

5 hhqnlus orminus 8), Centre—  Text‘Heading, Page

numbers

6. Togple (on/off), Rignt justification of text

7. Specified recond tuput 10 cassetle and printer.

8. Auto-fing number, cursor pos., record length, eol —

display.
. Gursor controlied change, insert and delete characters.
10. Single key text scroll.
Gomplete with instruction manual — £9.95

MICROPLOT

19 THE EARLS CROFT, CHEYLESMORE,
COVENTRY CV3 5ES. Tel: 0203 503038

w

VG20 Software

All the Imaging software cagsettes inclvding:

Arcadia (SK]) ...
Wankywanms[sr(]
CalchaSnamnatSK]
Frantic{SK}) ...

ZX Spectrum

Jumping.Jack.
Al :aa.seues at Duh,l '£5.50 path inc udnq post and packng

Send cheques/POs 10:
AULE COMPUTERS,
30 Tylers Acre Agad, Cosstorphineg, Edinburgh ER12 THE
TEL: 031-334 7261

£9.95 ParP FREE
CHEQUES TO
VISCOUNT SERVICESLTD
2A Boulton Road, Southsea, Hants.
\NOFUSS GUARANTEE U?GS-ESSES?)

BBC CHARACTER GENERATOR

Menu driven facilities include reflect, invertand 3
rotates. Display is on grid for multi-character
pictures. Full load and save etc.

Epson HX20 £225, Teafrda £55, Pet 2001 £175, Vic 20 out'd ine. CN 2H,
E‘ﬁl ek, intm. 1 prog. and game £105, Vic JOETH. CN 3N £23, Vic disk drive
15 ficial number £ 195 1400 inc. Basic£110. Atan BRO6K inc. Ba
I El) 410 Ded, Ree, T35, prysticks £7 Ehe pair, -\.anl"clnaly ifrer
3037 £335, F040 coubes disk drive L350, prinfer or same 3022 £274, 1!-‘-'%%
modone 1116125, Jupiter AeaTES 16K RAM pack £25. .r:& £25, 168 for the
same £15. Spectum 42 choice EB5-795, one Pas repuledy been bitten by 3
dog or the selles s cousin, HP41G ERD, uncased Vlt‘.l‘nolsll‘{"‘

3008 £99_ ditho with L'case £110. Genie | £125, H ar 7.
l.rzsn.t £345, TI99'4a expanson unit {158 heg Squane Baxnol tha &
thingee) £100, TlextendedBasic £40. sprechsynih E35, Tl

Parsec£15, thermaimodulates £35, persona! aces E200. fewathers pleaser
All prices inc. WAT and some san of waranty, Piease ring for further detais
Morgan Car Camera Company, 160 Tetienham Courl Aoad, London W1. Tel

Software for
PET SHARP
TEXAS

Al progeams histid can bi writton in
Gorman or Danish toxt {excopt for
Pat.

TEXAS PETSHARP
Miirtizan Landis Tyming Tast
dfien War Marse Code Test
Lurr Langer Plus Plus!?

Spacal Noughts and Crossos

Basic Tulonal Electionsss Digaal Techniques

Musazal Gompossion, Morsa Coe Test

Speech (il required) on most programs using Speech Edéar

EDUCATIONAL

Basic Tytonipl {5 pants total apprax F0k)

Elactronics Tutonal {as above] Morse Code Tost. Typing Tost

GAMES

Pet'Sharp Jigsaw Puzzie

Wasiety of Space Gamesie Noughts & Crosses (in largs graphics)
amas Deang played simulaneously
heee-Cand Brag, Code Breaker, Viking Castle

UTILITIES

ms
ﬁE‘J;E!S Assembler in Basic, Dis-Assemibler 10 Screen of Printgr
{Pet only)
‘We are on Prestel Mailbox (Enterprise 268559565)
Tale ordering details in catalogue.
All programs £4.00 post paid.

AQUARIVS SOFTWARE

10 Kenneth Road, Basildon, Essex 5513 2AT.
Telephone (0268) 553565 (24 hours)
restel mailbox, 0268559565

ASTROTUTOR

A new series of programs from

ASTROCALC

for your 48K Spectrum and Commodore PET
computers.
A unigque new sell-teaching system using
computers
For students, or for teachers who want to save
time by letling the computer help oul.
Learn the astrological interpretations at your own
pace. Simple-to-operata programs show mean-
ings of signs, aspects, elc., and then test the user
on hisknmuledﬁe. Use as many times as you wish,
Each program has a choice of two difficulty levels.
You can practise daily of whenever convenient till
you have 100% knowledge. All standard meanings
covered.

Five separate programs as follows:-
Flanets £4, Zodiac £3, Signs £4, Houses £3,
Aspects £10
Special price for all 5: £20
All programs include full instructions on use,
Genig/Tandy TRSB0 versions available July.
Please send cash with order, or a large sae for

further details to:-
Terfg Dywer, MA DMS Astrol,
53 Loughborough Road,
Quorn, Loughborough, LE12 80U
Tel: 0509 412076
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MICROSHOP

Maintenance

MICRO-COMPUTER MAINTENANCE

APPLE
IBM

SIRIUS
VICTOR|

y

NATIONAL
ON-SITE

24 hr
CONTRACTS

COMMERCIAL DATA SYSTEMS LTD.
Telephone: 0268-710292 (ask for sales)

Hardware

SOSBORNE 1

DOUBLE DENSITY — £810
for3 month SINGLE DENSITY — £660

Purchased

project:
+* Original packaging with manual
* 3 month warranty

* Free software (worth £700) CP/M, C Basic, M Basic, Super Calc +

Wordstar with mailmerge.

MNEW PRINTERS to go with your Osborne 1:

DAISY WHEEL.: Praxis 35 Bytewriter, with internal interface.
(offlineit’s an electronictypewriter) ... s

160 C.P.5. Tractorand frictionfeed ... e :

100G PS5 Tractorfesd Grily. ... o s i s smsenss

For any other printers: Please phone for quotation.

EPSON FX 80:
EPSON RX 80:

Prices exclusive of V.A.T. And delivery.

CONTACT: TRICIA CARROLL 0252 516766
DLA COMPUTER SERVICES LTD

105 Mytchett Road, Mytchett,
Camberley, Surrey.
Tel: (Farnborough) 0252 516766.

...from£395
...fromE395
fromE265

DLA are official dealers and
autharised seevice agents for
Osborne Computar Corp. (U_K.) Ltd

SPECIAL INTRODUCTORY
OFFER FOR THE LATEST
+ BEST OSBORNE YET!

* 80 Column screen

* Double Density

* Green phosphor screen
SPECIAL PRICE £1,195

Cuantity discount on application. Normal retal price
£1,485. MONITORS: 12 inch manitors for the Osbome,
details supplied on request

CONTACT TRICIA CARROLL. Tel. 0252 516766

DLA COMPUTER SERVICES LTD
105 Mytchett Road, Mytchett,
Camberley, Surrey.

Tel. (Farnborough) 0252 516766.

DLA are official dealers and suthorived serdice agents for
Osborae Compuber Corp (UK) Lid,

[/;chmama is Simon Stable. | specialise indirect data duplicating
for the following cassetie-based micros: BBC AB, ZX Spectrum,
Oric and Dragen, Dise copying lorBBC.

My prices are very compeditive wilh a st turnaraung.

Dot matrix printed labels to arder or blanks (tractor)
“BLANK

“C UMPETITWE

For further information abaul real-lime cassetts copying

2 wrile or “phone [ ]
\ 46 WEST END, LAUNTON, OXON. OX& 0DG.

HOBBYIST LIMITED

Open 6 days 10am-7pm. Wednesday and Saturdays
5.30pm.

s

Authorised Apple Service Centre.
Apple lle, Epson HX20 Pertable Computer and Epsen
RX80, FXB0 Printers all now in stock, Also wide range of
supporing peripherals and books.
3 The Broadway, Manor Hall Road,
Southwick, Brighton BN4 4ND

Tel: 0273 583345

COMMODORE 64
UP TO 40% OFF

Best sellers latest — tape £6.99 including VAT + P+P.
Gridrunner 1. Grdrunner 2, Attack of the Mutant Camel,
Mator Mania, Renaissance. Frogger. Panic, Scramble,
Spriternan, Crazy King, Barakuda, Cyclons, Monopale.

Send cheques, postal orders io
CRESTMATT
42-45 New Broad St.
London E.C.2.
Tel: 01-740 0447

DEALER ENQLIRIES WELCOME

LYNX OWNERS
MILUG, The Mational Independent Lynx User
Group has now been formed.
Subscriplions £9 per{: ar. Send cheque payable
ilug, to:
NILUG
53, Kingswood Avenue, Sanderstead,
South Croydon, CR2 9DQ.

The first newslelter is now available.

HI-FI ZX81 16K

You have £100,000 to invest on the stockmarketin
five metal commedities.
Can you invest at the right price and beat the
?u!er at the investment game to reach £4m
first?
£4 on cassette, £3 listing
Peter Christopher
48 Herbert Road, Chatham, Kent
Tel: 0634 826855

UK 101

SOFTWARE
FOR STANDARD MODEL — (8K)
ANDY ANGLER  £4.50inc p&p
BANK JOB £4.50 inc p&p
DEEWOOD
Horest Cottage, Horest Lane
Denshaw, Oldham, Lancs OL3 55U.

.. a@ll ‘Arcade Action’ Games from our fists,
Wespecialize solelyin adverture, simulation
and business games from many indepen-
dent suppliers. Full lists: (siate computer)

— il SAGASOFT,
i 148 Barrack Road,

Christchurch,

Dorset,
(0202) 486 207

BANNED. ..
QUALITY PROGRAMS WANTED

ORIC GAMES ARE HERE! (48K)

genarator on the markeal.
&, CONTRACT BRIDGE.
£5 each from

Touchstone
61 Highfield Road,
Saxilby, Lincoln L1 2a4.

1. THE PITS — The deepest fantasy game you have
ever played. 500 = rgoms and many, many hazards!

2. S5.A.5, — A mulli-part action game.

3. ACTION & Starshoot, Amazre, Tron,  Bomber,
Slarﬂﬁa*e Headoang,

4, MIND & — Swappers, Squares, Hexpawn, 4 in a Row,
Bite, Shde.

5. GRAPHICS —Includes the most 1Ia=t|hle character

MENTOR COMPUTING

BBC Basic 1 day tutorials in East Anglia
Struclured programmng: an intrpduction
Saving memory.

1 10 oo nexl

Syrax eiror.

Telediat made: Fvaed the problems e
Fe induding lunch and refreshments £25
Wirite for datos and details i

Mentor Computing
121 Newland Street Witham, Essex.

B4
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MICROSHOP

Accessories

NO HIDDEN EXTRAS — YOU PAY THE PRICE YOU SEE
VERBATIM DATALIFE FLOPPIES

MD525-01 SSSD-SSDDTWINPACK ..ot e £5.36
10PACK... .. £21.25
MD577-01 SSDD 77/80 TRACK TWINPACK ... oo £7.28

1T0PACK.......cccceecennnees .. £30.41

MD550-01 DSDD TWINPACK ... ieoes ET32

10PACK.. e e R R SR £30.61

PAPER-PACK [250sheets 9. 5x11 }

LABEL PACK (250 labelsfits 9. 5tractor‘,| £5.32DISC- BD}({StoresSDltoppes) £21. 21
MXB80RIBEON .. . £4.2

VERBATIMS5.25 Cleamng kit .- .. £8. 23

REMEMBER VAT AND CAHHI.&GE AHE IHCLU DED
YOU PAY THE PRICE YOU SEE!

COMPACLTD

COMMERCE HOUSE, STUART STREET.
E LUTON, BEDFORDSHIRE LUA 5AU
Tel. 0582 452580

NEW FLOPPY DISC
STORAGE SYSTEM. i

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 fila card, available
for both 5" and 8" disc's.
Binder Colours: Red and Blue for 544"
Rel 5/208 £6.95 Bef, 5/20R or 5208

5S/208 ™ Green for 8" Ref. /20
P&P £1.25 per binder

Alpha, PO Box 125, Cheltenham, Glos GL51 6TP

Rel 820 £10.75

SURPLUS PREMISES @ Guidetothe BBC DFS £4.95, A Bupgradenotes£2.25,
DF5 wpgrade notes £2.25, DFS in assembler notes
TO LET £2.25, SAE for details: Data Research Limited. P.O.

ANGEL ISLINGTON Box 13, Birkenhead. L42 4RL.
N.1 @ TRS-80 model Il with cxpansion drive and softwarc-
IDEAL FOR STUDID. COMPUTER/SOFTWARE OR accounts, word processing, CP/M and TRS-DOS
OFEICES. ATTRACTIVE RENT/LEASE operating systems — plus manuals. Hardly wsed.
SRS £4.500), as new £2,000 plus carriage. Ring: Colin Gould

01-359 2465 01903 4372

@ BBC/Spectrum/IX81. Programs. Printing service.
Any length of program printed for £1.25. Send
chequesP. 0. and cassette to Loophole, Software

Arkwright House. Alexandra Road. Llandrindod
ORIC-1 OWNERS. Wells, Powys LD 5NS.

Tangerine created Oric-1 now TUG creates @ Manufacture Capacity. Quality, low cost, compre-

the rest. An independent users group with a hensive service for assembling computor and like

solld reputation for progressive system products, especially PCB’s. cables coils ete. Let us
port. Monthly newsletters, meetings, solve your problems. For cnthusiastic confidential
are hardware, reviews, advice and help. Ring: Chesterficld 209009,

Iots more. We have a proven record of i
erformance on our system. Join TUG. @ Lynx 48K Software. LABYRINTH iD Maze.
ou'll like us, we do! Send £1.00 + S.A.E, CHANCELLOR — UK Economy simulator.

(A4) for sample newsletter and details. OTHELLO — Traditional board game. SPACE

Tangerine Users Group, 1 Marlborough TREK Zap the Klingons. £4.75 cach including P&P.

Drive, Worle, Avon BS22 0DQ. QUAZAR COMPUTING, 17 Teg Close, FORT-

SLADE. Sussex.

Seco“d User @ Missile. Defend your cities from  the dc:Ldl}'
- onslaught, Graphics Game for the BBC microcompu-

ter (32K) only £5 inc. To Paul Stevens. 11 Woodhurst
Close .. Cuxton. Rochester, Kent MEZ 1LU,

NE\!‘ EQUIPMENT
EPSON

X80 Primar £385.00
:;‘:.;&f‘caﬂu%néﬁ:ﬁcﬂmf Rasohtion 684 x 450 T @ T199/4A Programs for sale. Pontoon, Airport. Golf,
ITH H14 Malr Saeal ACe SAMES & any :. Se :nvelope. F

Bl s e S ottt | Space gamesandmanymore Send SAE cavelope. For
VM1 roon Mandcr, 12inch 7500 full listto Lion Software, 56 Winchester Road, Kenton,
FLOPPY DISCS BASF Boxpf 10 o2 OPE
EX-DEMONSTRATION EQUIPMENT Harrow, Middlesex HA3 9PE.
Z4T Binch Drives phus Comrodies or 283 Comp. CR00.00

AT S s @ Newbrain Software. Business and serious application.
kA DEUEthH‘IEniE Fully descriptive price list available on request,
+ CARRIAGE o5 Taramd Cours Potherwas Hergford CORMIX-MICRO, 16 Kneesworth Street, Rovsion,

T e SES7ES, B08AS (ST 0a3e

Herts.

\ Total Remittance £

SHORT-LENGTH
COMPUTER/AUDIO TAPES

If you 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-
les suitable for programmin?. For example,
with a minimum order of 25, you can
purchase 25 cassettes of 2= minutes each
side for only £10.00 plus postage & packin
of £1.85p. Fill in the coupon and post wit
éour remittance to: R.F.W. Recording
ﬁlies Green Acres, Northlands, Sib-
sey Nr. Boston, Lincolnshire PE22 OUA.

Tel: 0205 750 595

All prices are inclusive of VAT at 15%

Please send me high-quality audio tapes in
the quantity indicated (tick where applic-

able) 25 cassettes
{including £1.95 p&p)

1 2%mins....

O 5Smins ...

{J Bmins ...

O 7Yemins.
010 mms %
B milne £13.95
50 cassettes
(including £2.48 p&p)

] 2% mins
Smins

0 Bmins ...

0 7Y¥2mins..
1 10mins . -+
B T T £26.49

100 cassettes
(including £3.50 p&p)

O 2V8MiNS. ..ccemeerremmsnasereecn Tyt e £43.50
O 5mins ... ... B44.50
O 6mins ... £45.50
0 7¥amins £46.50
O 10mins ..... ... E48 50
ENARNS IS s £53.50

Including inlay card & side-labels.

NAME
ADDRESS

| enclose my cheque/PO
Please make cheque/PO payable R.F.W.

PROM SERVICES

“permanent software”
zx Hardware Specialists
ZX81
8K EpromBoardincEpromi1or1l............... E19.95
Eprom|1 40 routinetoolkit ... irereees. £9.95
Eprom il RapidSave/load........................... £9.95
Eprom ZX Monitor =
EpramKadvance &toalkit ... .................... £9.95
Romulus Z80 Disassembler............c..co.oee.... £9.95
Graphics Boardinc4Kof Eprom .................. E24.50
Matherboard—3slot ... £15.95
ZX SPECTRUM
RampackA0aptor ......ccvimmmirinanrerieriensans £6.95
DT BT 2 s e oo b i s s £19.00
230r28wayEdgeCards... ... EOTS
230r28wayEdoe Connectors...................... E2.50
IOpons frome 14,50, ADcards{rom£22.95,

DvA converter £27.00

Al prices inclusive of php. Please send sae for dalails.

EPROM SERVICES
3 Wedgewood Drive,
Leeds LS8 1EF (0532) 667183
“Apotogy for incorrect addrass in previous ad. ™

WANTED PERSOMAL COMPUTERS
all models bought for cash
Morgan Camera Company
160 Tottenham Court Read,
London W1 Tel: 01-388 2562

PCN  JUNE 30-JULY 6, 19583
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Accessaries

oUT NOW

THE NEW DELTA 14 HANDSET FOR THE BBC
Used far years by DATABASE owners thesa high Specification handsats
have 14 pushbuttons 1o 1ake the strain off of your keyboard
The DELTA 14 comes in two parts. One handset will plug into the A7d to
ive analogue su.':r.?_ refurn jaystick plus three buttan functions
ne secomd part is the DELTA 148/1 adaptor box whech connects the 15
Jaa.'ﬁl' D" to the user port. This gives 12 butions on 3 4= 3 matrix, The
gignthline selects 2 second joystick which can be plugged into the adaptor
haox.
DELTA 148 JOYSTICK HANDSET FOR BBC £10.85
DELTA 148/1 ADAPTOR BOX AND CABLE £13.95

Dinplug 5 way 240 deg ’ e

Fwaytemale plug moulded ta 1 metreof 9 corelead . £2.50

AERIALSPLITTERSWITCHES.. ... g
(Sawes unplugging T.V. Agnial to connect computer)

pr— stilavaitanie JOYSTICKS from £4.50 each

IN KIT FORM: kit contains 1 switched joystick assembly, 2 moulded case
halves, fire butlon, 1.5metres & care + screen cable, fixing screws

READY BUILT with9way D" socket — suit Atari or Vig 20
FEW ONLY with potentiometers and 5 way din sockel 1o suil Dragon £5.00each

CONNECTORS
*F conneciors 9 way female plug or 18 way male plugeompletewilh hoods

Chegue or PO with order, Prices quoted INCLUDE VAT, 15t Class Post, immediate despaich — 7 day maney back guarantes

VOLTMACE LTD., PARK DRIVE, BALDOCK, HERTS

Callers welcome Monday to Friday.

DIRECT FROM OUR FACTORY

£4.50 per KIT
E5.95each

£1.75
50p

A

Telephone: (0462) 834410

Appointments

WHY DO YOU USE YOUR
COMPUTER, TO PLAY GAMES OR
WRITE YOUR OWN SOFTWARE?

Would you like a chance to make a
name for yourself in the software
market and use that computer
knowledge?

SOFT is new! Launched in June '83. Itis
the only magazine for the microcomputer
‘user, who wants to know more about the
software available throughout the UK,
Published by Sportscene Specialist Press.
Due to expansion we are now looking for
another young Sales Person or Trainee to
sell advertising space to Software Houses
and Computer Companies. We are looking
for someone bright, intelligent and with a
certain amount of computer experience,
preferably with “A” Levels.

The successful applicant will receive an
excellent salary plus commission and a
chance for advancement in this rapidly
expanding publishing company.

For further details contact the
Advertising Manager Jeff Raggett
on 01-631 1433 or 01-580 0504
between 9.30 and 5.30.

|

ATARI

MICROCOMPUTER
PROGRAMMING
OPPORTUNITY

WANTED

Experienced freelance assembler program-
mers/organisation to convert best selling
arcade games for a variety of home compu-
ters.

INTERESTED?

Send samples of your work and details of your
development equipment.

Ta: Mrs Karen Tarrin
(Dept FCN?

Atari International (U.K.) Inc.
Atari House
Railway Terrace
Slough
Berkshir&gli 5BZ

TO ADVERTISE
IN THE APPOINTMENTS
SECTION OF

NE WS e
CALL IAN WHORLEY
ON
01-323 3211

MICROCOMPUTERS
£250 COMMISSION

YES, We will pay up to £250 or 5% of Sale to Agents,
Reps or Persons who supply to us a business lead
which we convert into a sale.

For details:
Computer Incentives,
500 Chesham House,

150 Regent Steet,
London WIR 5FA

Tel: 01-439 6288

L]
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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, WIM 5Ab, 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-
ploring speech, music and
sound effects on micros.
Games — for the Oric, Com-
modore 64, BBC Micro,
Spectrum and Dragon.
CP/Morganised— PCN looks
at a front-end package that |
makes CP/M easier to use.
Duet for One — Fujitsu’s new
Duet brings colour into busi-
ness.

Juki Box — A Pro-Test of the
economical Juki daisywheel
printer. ‘
64 Graphics — Close-up on
the graphics capabilities 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 i
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 outfits
and some dressed in very little
at all. Indoor fireworks and a
Margaret Thatcher imitator
kept the atmosphere crackling.
But why all this to sell games?
It leaves the most sceptical

among us listening with more
than half an ear to the rumours
that despite the hullaballoo, the
games are a letdown. We'll be
looking at some and will let vou
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
s0, technology moveson . . .

Hopped off
InPlaying the Ace, Gameplay issue
15, details of Hopper slipped from
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PCN Datelines keeps vou in touch with up-coming events. Make
sure vou enter them in your diary.
Organisers who would like details of coming eventsincluded in

Event

Compec North "83
Leeds Software Fair
BBC Micro User Show

Music Micro Show

Dexpo Europe "83
Malvern Microcomputer Fair

Micro Trade "83

IBM Users Conlference &
Exhibition

Bth £ZX Microfair

Acorn User Exhibition

Computer Open Day

Dates

June 21-23
June 21
June 24-26

Venue

Manchester
June 28

June 29-July 1
July 2

July 6-8
July 12-14

Angust 20

August 25-18
London

September |

OVERSEAS EVENTS

Mlm Computer Show for Office,
Home, Hobby

International Micro Computer
Exhibition

MNational Computer Business
& Office Systems
Australian Computer Exhibition

International Peripheral Equipment
& Software Exposition

Dates
June 23-26

Venue

Aug 2-3

Aug 16-19
Sep 13-16 Melbourne,

Sep 13-15

Belle Vue, Manchester

John Tayler Teacher's Centre, Leeds
Renold Building, UMIST

Holiday Inn Hotel, Liverpool

West Centre Hotel, London

Winter Gardens, Malvern,
Worcestershire

Barbican Centre, London

Wembley Conference Centre

Alexandra Palace, London
Cunard International Hotel,

Draganora Hotel, Leeds

Exhibition Hall, Cologne

Kuala Lumpur, Malaysia

Auckland, New Zealand
Australia

Maoscone Centre, Anaheim, USA

the page. So, for all potential
enthusiasts, the program is avail-
able from Discount Software, 25
Plymouth  Road, Springfield,
Chelmsford, Essex CM1 3]G, 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: Gverall value 4.

Wrong Tally

In PCN Monitor, Issue 14,
materialised in the middle of Man-
nesmann Tallv's telephone num-
ber. MT's real number is (0734)
TBETLL.

a2

Chess cheque

There’s more than meets the eye to
the chess challenge we reported in
Issue 10. The £5.000 mentioned was
notsomuchofaprize asastake, and
if you want to take on Intelligent
Soltware’schess program with your
own you'll have to put up £3.000 of
your own, which may be sport but it
isn't exactly ericket.

PCN Datelines should send the information at least one month
before the event. Write to PCN Datelines, Personal Computer
. 62 Oxford Street, London W1A 2HG.

UK EVENTS

News

Drganisers

1418

Organisers

01-930 7251

Roy Bratt, Reed Exhibitions, 01-643 8040
Graham Creighton 0532 782181
Database Publications, 061-456 8500

Peter Hepworth, Hessy’s Music Centre, 051-236

Expo Consul Inc, 01-948 3111

Personal Computer Fairs,

Worcester 22659

Timothy Collins, Montbuild Ltd, 01-486 1951
Online Conferences Lid,

09274 28211

Mike Johnstone. 01-801 9172

Computer Marketplace Lid,

01-930 1612

Tony Kaminiski. Couchmead Communications
Lid. 01-778 1102

German Chamber of Industry and Commerce,

Conference & Exhibition Management Services
SDN BHD, 9-A Jalan S824/8°1
Petaling Jaya, Selangor

Trade & Industrial Exhibitions, 12 Heather
Street. Parnell, PO Box 9682, Auckland
Riddell Exhibition Promotions PTY Ltd, 166
Albert Road, South Melbourne, Vie 3205
Cahners Exposition Group SA, 0483 38085

‘aman Megah,

=1
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FACT With internal microprocessor, 8K buffer store and total
compatibility, the Ricoh Flowriter range has proved itself the
most intelligent and reliable range of printers on the world
market.

FACT Ricoh Flowriters can assume the characteristics of any
popular ‘intelligent’ printer and plug into any hardware
configuration.

FACT Ricoh Flowriters perform all your processing and
printing needs while leaving the host computer free for other
work.

FACT Ricoh Flowriters do all this, give you exceptional print
quality, yet cost the same as ordinary daisy wheel printers!

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 1!1 20"

The RP600 Flowriter

The Ricoh

® Built-in proportional spacing tables

® Automatic margin justification, even on proportional
spacing

® 128-character printwheels, wide choice of fonts

= Wide range of accessories —sheetfeeds, tractor feeds,
ribbons, printwheels

. ® Detachable keyboard option for using Flowriter asan

intelligent typewriter or KSR terminal

For intelligent printing that frees the host computer and gives
you exceptional print quality and speed, find out more about
the Ricoh Flowriter —the printer that knowsit's a computer,
yet costs the same as those that aren't!

Dealer Enguiries welcome.

Thie Ricoh/Flowriter range is only
available from APTEC and their
authorised dealers, backed by a
nationwide semvice network.

=

APPROPRIATE
TECHNOLOGY LTD.
2-4 Canfield Place
London NW6 3BT

=l Tel: 01-3287272

Telex 264538 SSEG

FLOWRITER



An amazing
collection of
exciting
games for
VIC 20 and

' ZX Spectrum

Featuring-
B Hi-Resolution -
Graphics

T
s,




