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Information Technology Year what
action would your Goverment take
to develop computer icy

1. In the light of the results of

'PCN MONITOR

By all accounts next week's General
Election will be the most important
in many years, in that the result

lifetime of the next whi y June 9, but itis
technology will be a prom-  important to know where the|

inent feature of the future so PCN  who could be running the country

asked the leaders of the three main L

ernment give to educational com-
puting and vocational training?

3. What action would your Gov-
ernment take to help British micro-

with their overseas competitors and
fight off the growing Japanese
threat?

4 Hm\ would your Government

Future in questlon

research and development of *fifth
generation” computers is inade-
«quate compared to the 100 per cent
Governmeni funding available in
Japan?

5. Howwouldyou protect Britain's
undoubted leadership in the soft-
ware field and what would your
Government do 1o reform the
confused state of copyright protec-
tion for computer softwa
6. How do you view the impact of
information technology over the
next five years? Does it provide the
opportunity to creaie new jobs or

2. What support would your Gov-  computer

CONSERVATIVE

land2. ITyearwasatremendoussuccess,
it greatly increased people’s awareness of
the importance of Information Technolo-
gy. Our Micros-in-Schools scheme has put
one micro in every secondary school and,
now, into half our primary schools. In
addition, we have now extended the
scheme 1o cover peripherals like printers
and VDUs. We have also installed a
complete computer system in every
teacher training college and are setting up
ITECs to train young and unskilled
unemployed people in computer and
electronic skills. Thi programme will be
extended to provide evening courses for
adults.

3. The micro industry is one of our great
successes. There are over 50 companies

ers compete

THE PARTIES REPL

making micros in Britain. Sinclair is the
first company in the world to sell over one
and a half million of them. We have the
highest penetration of micros per capita of
any country inthe world, andlast year their
sales increased by a phenomenal 400 per
cent. We are examining the differenit levels
of tariffs as between components and
finished goods in the light of the anxie
expressed by some manufacturers. We
pursue this matter in the EEC.
4. Alvey is the largest co-operative re-
search programme we have ever under-
taken. It will involve £350 million over five
years. No other European country has a
programme on this scale. British com-
panies, universities and government are
coming together to pool their resources.
5. We are looking at this matter and a
Green Paper on it was issued last year. It
would be idle to pretend there is an e
answer. Britain’s software industry is
outstanding and we must do everything
possible to encourage it. We launched the
il 0 million software products scheme last
year. This provides funding of 332 percent
for pioneering software projects
6. 1 believe profoundly that the new
information technologies will create great
job opportunities as we move towards an
information-based society. Some will be in
manufacturing, but many more will come

thatsupport for

pose a threat to existing ones?

from the application of it. Many new
services will spring up — ordering holiday
bookings via a teletext screen, mobile
telephones, electronic publishing, pocket
televisions, mobility aids for the elderly
and handicapped, and lessons by video.

We must ensure that Britain does not
miss out on the opportunities of the
micro-chip revolution. We have shown our
commitment by appointing a Minister and
increasing the funding for this area from
£50 million in 1979 to £200 million a year
today.

The Alliance does not even have
spokesman in this area, and in the
Manifesto they devote precisely 49 words
toinnovation and technology. The Labour
Party are Johnny-come-latelies in this
field. They have had no new ideas for four
years. They would shackle the develop-
ment of cable TV and restore and extend
British Telecom's monopoly. Worst of all,
they would nationalise part of our highly
successful electronics industry. National-
isation has failed in the older industrie:
wouldbe atragedyifit were nowallowed to
kill off the new.

We are creating a technological power
house in Britain to-rejuvenate our indust-
rial base and carry it into the next century
Labour would create an industrial
museum. Kenneth Baker

technolog

and give boys and girls equal opportunities
to study science and technology’. We must
restore cuts in education so that adequate
computer facilities are available in all

schools. The present Government’s one
micro per school is merely paying lip
service to pupils’ real needs. Teachers mu:
be trained. through initial in-service train-
ing, to equip their pupils with basic
computer skills. The Open University and
Open Tech should be used to provide such
skills for the majority of adults. We need to
make people more aware of IT. According
to a Policy Study Ins Survey 59 per
nt of firms thought IT82 had made no
pact.

2. In our Manifesto we state that we will
‘promote the supply of engineers and
technicians, including women, to meet the
needsofindustry and the community”. This
requires a substantial increase in educ:
tional computin d vocational computer
training, by stepping up courses in further

and higher education and increasing
opportunities for relnlnmg through in-
creasing provision for day and block
release and paid educational leave.
3. Many publications such as NEDC and
ACARD reports have stressed the much

greater degree of central planning and
intervention in electronics by more suc-
cessful competitors like France, West
Germany and Japan. The message, in fact,
is the exact reverse of what the Govern-
ment constantly claims: our competitors
are more successful because they do not
need to rely so heavily on ‘market forces’.
They do not believe that streamlined
planning of electronics growth hampers
the industry’s a to innovate or
respond to technological changes. The
evidence suggest itimproves it. Nor do our
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key competitors delegate policy for growth
sectorslike electronics to numerous official
agencies — as the British Government
does. In the key areas of UK information
technology, there are at present 21
different Government executive bodies
with responsibility for some aspect of
official IT policy, many of them duplicating
each others’ activities and many working
towards entirely different goals — if
any.

4. }The National Computing Centre has
already expressed concern that the Alvey
Report on fifth-generation computers
omitted communications and that the
funding of the industrial elements to 50 per
cent was too limited. The Government has
not met the recommendations in full. The
report’s recommendations on funding of
advanced information technology must be
implemented. We would also wish to have

more trade union consultation on the
development of a programme.

5. The Labour Party is very concerned
that the innovation and computerisation of
companies is only improving slowly com-
pared with our competitors. At present
thereiseverysign that future growthwill be
held back by existing skill shortages in key
occupations. A recent survey of the Policy
Studies Institute revealed micro and
electronics skill shortages in two-thirds of
establishments using microelectronics in
products and processes. Our new Planning
Department will set up effective joint
machinery with the Manpower Services
‘Commission to monitor trends and ensure
that training programmes fully reflected
changing workforce réquirements. A
Labour Government would give serious
consideration to a review of copyright
protection.

R &

6. Aswestate in Labour's Manifesto, ‘the
fall in output, together with the lack of
planning and retraining, has meant that
new technology has brought major job
losses in some sectors’. New technology
brings opportunities for more leisure, for
new and existing products and for cutting
out dangerous and boring jobs. Failure to
introduce new techniques would lead to
our industry falling even further behind
ourcompetitors. We do not believe that we
face a collapse of work or permanent
technological unemployment, but there is
no doubt that certain occupations, particu-
larly in services such as banking and
insurance, will be adversely affected.
Labour’s approach is to encourage the
development and application of informa-
tion technology while planning to ensure
that the benefits are evenly shared and the
costs of change are minimised.

Generalised computer literacy can only
be improved by a combined programme
for both children and adults. We would
therefore encourage and support the
extensions, where appropriate, of:
a) The already widespread use of micro
computers in primary and secondary
schools.
b) The provision of courses in computers
and computing already offered to adults by
the Open University, especially those
designed for teachers and industrialists.
r courses by
rs of adult education
2. The previous answer covers education-
al computing other than in hlgher educa-
tion. Here we are committed to improving
the financing of higher education in

the extension of computer science provi-
sion. We see vocational computer training
as an important part of our programme of
training for all 16-19 year olds, whether
employed or not. We are aware that
present training programmesin computing
are still inadequate in that many partici-
pants remain under-trained at the end. We
would encourage selection for these prog-
rammes on the basis of aptitude rather than
qualification.

3, Itis virtually impossible to answer this
question w:lhnul the detailed knowledge
of the state of the industry and the state of
the national economy that is available only
to the party in power. In general terms we
see the encouragement of technologically-
based modern industry as a very high
priority in our economic policy. We would
therefore want to do all that we could to
help British microcomputer manufactur-
ers. Wesee the industry as already strongin
the field of computers for educational and
leisure activities but as much weaker in the
field of the more sophisticated machines
required by industry and the professions.
4. We would look hetically on the

would take to help preserve the current
British lead. The first is to maintain and
expand our efforts in higher education and
in computer science. The second is to
encourage those firms involvedin software
production by contracting out of them the
needs of Government for new software.
The problems of copyright are formidable
in almost every field including computer
software. There isonly one wayof Iacklmg
them successfully and that is by interna-
tional action but we would be supportive of
any efforts to solve the problem, even
partially.

6. We see the increasing impact of
information technology on manufacturing
industry, on service industries, on the
social and educational services, and on
leisure and hobbies as an irreversible trend
over the next decade. It is in our view
impaossible for Britain to opt out of this
change. It can bringenormous benefits and
can transform the quality of life for the
better. In terms of jobs over the next five
years the effect is likely to be a balance,
which may well be close, between the
fnew ones and the elimination of

recommendations of the Alvey Report
that a higher percentage of Government
funding should be available to British
firms.

old ones. We shall take firm and effective
measures — particularly in the field of
education, training and retraining — to
counter any transitional loss of the jobs.

gener: rticular we would encourage 5. There are two’ measures which we Lord Kilmarmock
PCN PLOT’0’METER et I
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Computer countdown

By Ralph Bancroft

Put out the cat, plug in, turn on
tune in andsettle back for the publi
computer extravaganza of all time
Thursday night is election night.

Better still, power up your micro
and try to beat the big boys at their
own game.

Each election the broadcasting
organisations try to outdo each
other and race to see who can
produce the results first. This
electionis no exception. Inaddition

toseeing who canlog the resultsfirst
they will be competing to see who
can do it with the most colour. For
this is the colour graphics election
ITN's The

Nation Decides will
operating
hics computer.

zing colour graphics. For ataste
of what it can do, watch Channel
Four's evening news programme.
Roughly three-quarters of the cap-
tions used are generated by the
VT80,

[PCN MONITOR|

This computer has a screen
resolution of 1024 pixels per televi-
sion line (there arc about 576
viewable lines on the average
television screen). Instead of
addressing each pixel individually,
the VT80 stores all of the informa-
tion as shapes that can be recalled
d placed anywhere on screen
The machine uses 16-bit words and
has 256K of memory

The VTS0 is just the graphics
output end of computer
system. Asthe results are phoned in
from each election count they are
fed into a VAX 11/750 which has
4Mb of memory and S00Mb of
backing store on Winchester hard
disks. This machine does all the
number-crunching, calculating the
percentage share of the poll, turn-
outand swing and also updating the
forecast of the final result

A second VAX 11/750 takes the
results of this number crunching
and prepares it for presentation on
screen by thie VT80, A third VAX
minicomputer will operate on

standby ready to take over if any of
the other machines should fail

Over at the BBC Peter Snow will
be the person in charge of the
computer. He will be sitting at a
Fluke console that can generate
graphic displays which should give
ITN a good run for ils money.
Behindthe scenesthe BBC will also
be using a VAX
supplementing it
tel graphics processors and a F
graphics processor

Both TV organisations will be
linking their computers directly
into the teletext services, Ceefax
and Oracle. On both systems the
service will be essentially the same.
One page will be used 1o display the
latest result to comein, Other pages
will show the results in individual
constituencies

A special results service will also
beavailable on Prestel. Itwill berun
by Hatfield Polytechnic, which has
drafted in a team of sixth-formers
from local schools to help collate
the information and key in the

results. A Research Machines mic-
ro has been used for indexing the
constituenci d three Bishops-
gate Intelligence terminals with 40
page buffers will be used on the
night to edit the pages before
uploading via Prestel’s Duke com-
puter in London.

There will be three separate
indices to help users find the
inforn ‘how the
famous fared index will give speedy
access ta the pages featuring well
known names. An alphabetical
index can be used when the name of
a constituency is known. Finally
regional index will help those who
are not sure of the constituency
name, only the general area

In addifion to the results pages,
there
m
tions and the views of the pundits.

Hatfield Poly’s emphasis on get-
ting the information right is well
placed. British embassies around
the world have been equipped with
Prestel sets to keep up to date.

Blocke

By Wendie Pearson
Camsoft’s Election Analy
posed to turn you inta an election
fiend, is useful for any kind of
election. Sowhen the big day
you can use it for by-cle
union elections or just for present-
ing statistics. It runs on the Lynx.
You enter data that is related o
the election, and the program sorts
didates into order by number of
votes polled. Tabulated results will
give you percentages and Election
Analyst produces bar charts.
These amazing charts, like
bow-coloured skyscrapers on the
move, appear as if from nowhere
and crawl up and down the screen
They will also give you percentage
swings for and against competing
and if you're feeling lazy,
youcan always load the sample data
which shows the Bermondsey result
of 1979 compared to that of the
by-election this
he cassette is pl;

nly packaged,

votes

but it’s what's inside that counts.
You get a note of the six possible
crations and the rest is up to you

You will be struck by the brilliant
colours that Camsoft has put
together, and the whole thing is
really almost 100 neat to be true —
certainly very colourful.

But there is only so much you can
do with bar charts. Your attention
may begin to wander after ten
minutes or 5o, and the program has
some quirks.

It shows its disgust by ignoring
words when it really wants num-
bers, but refuses to number
please’.

Another interesting feature is the
¢ this program accepts 'no’ when
it asks you for a candidate.

With relatively little user mem-
oryavailable to youon the Lynx you
will be restricted in the amount of

ata you can actually analyse at any
one time

But the compensations come

mumm

partly from the software and partly
from the machine. There is liberal
use of double-height characters, a
thoughtful touch that enhances the
already strong graphics. Generally
the Lynx makes the most of this
electoral rainbow.

If the main attraction of the
software is 1. you might prefer

mmmmnmnm a'.-unﬂhnanlMlul

to play with something a little more
silly. But for practising a bit of

amateur futurology it could be a lot
of fun.
Election  Analyst
from Camsoft.
ou can buy it from Spectrum
Centresin owns around the
country.

£7.90

costs

Micro
manifesto

Princes of the blood royal, co
victed criminals and the insane are
not allowed to vote in British
elections. But there’s nothing to
stop the mildly eccentric from
standing for Parliament

Peter Dick, 36, is the official
pulhamcnmr\- candidate for the
Basic Party in the west London
constituency of Hammersmith. The

Basic Party, which demands the’

removal of VAT from micros, has
only one member — Peter Dick.

Mr Dick’s campaign is a careful
blend of serious electioneering and
cheerful frivolity. His manifesto
includes two shameless vote-
catchers — the removal of the 70
mphspeed limit on motorways, and

subsidy on cat food for old age
pensioners (for their cats)

The serious aspect is deadly
serious. ‘I've en a month off
work and it’s costing me a fortune,”
says Mr Dick.

If elected (and Mr Dick is not
optimistic) he will probably
pedal the speed limit and cat
food proposals and press the Gov-
ernment on the removal of VAT

from micros. “The most important
thing in the world today is the
computer,” he says. “The quicker
youth grasps machines the better.
The answer is t@ remove VAT and
classify micros as tools, not toys.”

Should he hold the balance of
power in a hung Parliament the
possibilities are almost boundless:
rec cat food for all, unbridled
mayhem on UK roads, and a
sensible approach to technology
But for the moment he is a lone
voice crying in the wilderness. It is
0 be hoped that the voters of
Hammersmith are fully conscious
of their responsibility.

Peter Dick and his pet subjects.
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By David Guest

When the first returning officer of
the night steps forward with the first
resultof the election you could have
an overall forecast a couple of
seconds later,

Not by courtesy of the massed
ranks of experts in the studios of the
BBC and ITV, but from your own
personal computer. Impex Port-
able Softwire is selling a program
called Swingometer that runs either
ona Sinclair ZX81 system with 16K
or on an Osborne 1

The program has a distinguished
pedigree. Designed by Christopher
Munkton, a special advisor to the
Prime Minister, it has been running
inDowning St for several months. It
didn’t exactly pick the date for Mrs
Thaicher, but it confirmed
al feeling that with a lead as strong
as the opinion polls gave us, June
wasagoodtime, says Mr Munkton.

DN

v

Into the swing
on your own PC

Labour was able to get within five
points of us, the Alliance was no
threat.’

PCN tested the version for the
Osborne. It requires MBasic and
loads from drive B, putting not only
the program but also the results of
the last general election into mem-
ory. With a minimum of fancy
preliminaries it presents you with

forecast the result based on
national opinion polls — on the
strength of a poll conducted on May
24 (Conservatives 47.5 per cent,
Labour Alliance 19) it pre-
dicted a Conserva of
212 seats.

B To give more precise forecasts
based on regional opinion polls—
uses the 11 regions of the Gallup
organisation but showed some con-
fusion over the exact location of
Rochdale.

ve majori

by-clections and use them in a
national forecast.

B To make forecasts for individual
seats or blocks of seats to work out
what might happen in your area —
Harrow East looks safe for the
Tories barring an outbreak of mass
hysteria.

B Toenter the results as they come
in on the night of June 9, producing
instantly updated forecasts from
the very first result

Running the program on opinion
polls and invented data two weeks
before the election is a pleasantly
relaxedexercise. The software hasa
hint of polish and it is very
responsive.

ButifyouwanttouseitonJune9,
try 1o find somebody who will watch
the television or listen to the radio
while you peer at the Osborne.
Keying in figures could become
frantic when the results start to
flow.

Also, take care of the numeric
keys. Entry validation is eff
but the program accepts zeroes too
readily and is prone to steam ahead
with an analysis based on noughts

A neat practical feature is its
capacity towork with either percen-

e,

their results, or with figures, as the
results will come in. It calculates
swings three ways and offers a
variety of summarie

On the question of its accuracy,
Swingometer stores the rest
from the last election and makes a
rough estimate of how those results
would have been :l['l'cclmj if the new
bound; n the
onbookletit pmnrmuun.n
its predictions will gradually be-
come more reliable as results come
in, which seems like stating the
obvious.

The program’s output is unsoph-
isticated; it just displays or prints
lists and tables of results

Swingometer comes with a lucid
instruction booklet which includes
afull list of constituencies, with the
numbers by which the program
recognise: .

The version for Sinclair machines
costs £9.95 plus 50p for postage and
packing; for the Oshorne you pay

3

]
£29.95, again plus 50p; and from
June 4 a version for the Jupiter Ace
should be available at £26
Impex Portable Software is at
St

Bedford House, Hockliffe
Leighton Buzzard, LUTSEZ. 0

As the election

hots up, the four
computers. are

e Central Office,
a heavyweight ICL ME29 m
equipped with 4Mb of main stdr-
age, 180Mb of backing storage. five
VDUsanda heavy-dutyline printer
has some big number-crunching
tasksn its menu.

The machine does direct-i
campaigns, routine word proce:
sing, administrative jobs and poli-

il

function that the computer has
performed was during the three-
day interval between local elections
and Mrs Thatcher’s decision to call
the election.

The votes polled by 28,000 candi-
dates were fed into the corhputer to
produce conclusions that helped
persuade the Prime Minister to go
for June 9

In addition to the ICL ME29, the
Conservative Party owns a multi-
micro DRS 20 model 40 with two
model 10 intelligent work stations
equipped with double floppy disk
drives and two letter-quality prin-
ters. And behind the scenes an
ageing NCR 8250 ticks away doing
most of the accounts, and holds
names and addresses used for
mailouts to candidates and agents

The Liberal headguarters opted
for Digico Prince machines, which
are fairly standard business micros.
They bought two and have one on
loan.

write and distribute financial
appeals, Liberal News and other

tical analysis. The most important,

This party uses the micros to”

“In due course we will be com-
puterising the accounts,” says Hugh
Jones, secretary-general of the
Party. ' At the moment we're in two
minds — whether to add to the
micros or whether to have a central
unit with two terminals.”

Labour's plans tointroduce mod-
ern micros had to be shelved when
the General Election date was
announced. At the moment they
are coping with an ICL 2903 bought
in 1976,

James Taite, of the
nance dej ment, said: ‘We use
the ICL 2903 for all the election
expenses we charge our constituen-

arty’s fi-

5.
cies. After the elections there'’s
going to be a whole rethink about
our computer e

He adds: It did teil us that unless M To calculate the swings from  tages, as the opinion polls present 371597
The aid of the partles e
By Sandra Grandison

BBC Television

vice on screen giving a review of
results so far.

6am-10am Breakfast Time: news
roundup.

10am-4pm “Election 83'
Continuous Ceefax service with
latest results and results for indi-
vidual constituencies.

TV Television

10pm-4am ‘The Nation Decides’
6am-10am 1 news
roundup.
10am-4pm ‘The Nation Decides’
Continuous Oracle service with
latest results and results for indi-
vidual constituencies.

Election results service on page
2885, run by Hatfield Polytechnic
with news magazine and consti-
tuency by constituency results

On the Social Democrat front
computers have chipped in in
several ways. The party has Wot-
ton Jeffrey's bureau handling its
membership system and a Shelton
Signet micro dealing with internal
accounts.

The SDP is also the first party to
use Prestel to communicate with
regional offices and parliamentary
candidates.

Its Prestel pages are used to send
press releases, briefing pape
soon tothe 15individual candidates
and six regional offices hooked up
to the service.

Safefty valve

Bug-B
program, Genmat ¢
afterthe election forpeople whoare
runtled with the result.

“The result could be bad nuul’ur
people on le:
said marketing manager John Pml-
lips. ‘It will help them vent their
sh by letting them make up
Prawn or

_ General Election will run on the
rum. Itwillsetyouback 5 95_ |
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PCN MONITOR|
Romik’s new dimensions

Kodak claims
superfloppy

Ten megabytes on a $¥in flo
: of Eastman Ko
¢ company claims it will have a
range of floppy disks using vertical
recording available by the of
this year. This technique involves
putting the magnetic impulses on
their ends, enabling many more of
them to be contained on a length of
track

vis  ltwasexpectedtobeyearshefore
disk and media manufacturersman-
aged to make a vertical recording
y able to the public. But
Kodak seems to have exploited its
experience in coating camera film
to steal the march on other com-
panics known 1o be in the race,
including Iushlm Xerox and the

New games bringing you 3D mons-
ters and 4D space cubes for the
Dragon, Spectrum and ZX81 will
be in the shops next week

The games. from Romik, include
the £9.99 Romik Cube for the
Dragon which features three cube
games on one tape — p
4D time cube and 4D space cube.
With this one '. u can use up to 27
colours at a ti
Qames for the Spectrum are
Colour Clash (several games in
one) at £7.99, Three-D Monster

Maze al £6.99, Spectra Smash (a
bomber-type) and Breakout on one
tape for £6.99, and Galactic Troop-
er at£5.99.

Galactic Trooper is also coming
out for the ZX81, and will be joined
by Galaxy Jail Break, Bubble Bugs
(which involves defending your
fortress against invading bubbles)
and Bank Robber — all at £4.99

These will all be available from
Romik dealers such as Curry’s and
Lasky's at their branches around
the country

Japanese gia
IIum.ummhrvu.nv\huhu.m!
other company is manufacturing
drives to make use of the new
medius
We'll let you know

Kodak claims its produc
bear as much as 10 Mb on
floppy at not more than 50 per cent
above the price of a conventional

floppy

PPCN Charts follows the rise and fall of the UK’s best-selling micros. This
fortnightly top-of-the-shops list tells you what's selling best over the
munln ; it does not take account of mail order and does not count

ders. This week’s
ulllw lwuwuk period ending a week before puuu-nmn date (in this case
June 3), so these charts tell the story in high streets between May 13 and
May 27.

Macl

prices quoted are for the no-frills models and include VAT,
Information for the PCN Charts is culled from retailers and dealers
throughout the country and compiled by MRIB, London. They will be
updated every alternate week . . . sowatch for thearrowstofollow theups
and downs of the best-sellers.

Top Twenty up to £1,000

MODEL PRICE DISTRIBUTOR

» 1 (1) Sinclair Spectrum * 199 (s1

A 2(5) BBCModel B £399 (AC)

¥ 3(2) Sinclair ZX81 £40 (SI)

¥ 4(3) Oricl £100 (OR)

A 5 (10) Dragon32 (DR)

¥ 6(4) Atarid00 (AT)

» 7(7) Lynxd8 (CA)

» B (8) NewbrainA (GR)

¥ 9 (6) Commodore Vic20 (€O)

¥ 10 (9) Arari 800 (AT)

A 11 (11) Epson HX20 (EP)

A 12 (13) Sharp MZ80 A (SH)

A 13 (14) Texas TI99 (TD)

A 14 (19) Colour Genic (LO)

A 15 (—) Nascom3 (LL)

¥ 16 (12) Commodore 64 (cO)

¥ 17 (16) Sharp PCI500 (SH)

¥ 18 (15) Jupiter Ace (Ju)

¥ 19 (17) Apple [le (AP)

¥ 20 (18) Acorn Atom (AC)
Top Ten over £1,000

(3) Osborne | £1,581 (05)

(1) Sirius | 2 (ACT)

(7) Apple 11l (AP)

(4) IBMPC (IBM)

(5) Commodore 8032 (CO)

2) Olivetti M20 (OL)

(7) Superbrain IT (IC)

(8) HPS86A ¥ (HP)

(—) Sanyo MBC 1000 £1,195 (SA)

10 (—) DEC Rainbow £2.714 (DEC)

ACT — l\( T :mu\

— Apple Com AT
odore D -
I(m Packard. 1BM — IBM

owe Electronics. LL—l.u'
mputers Corporation. SA
cxas Instruments.

Atari
Dragon

ationa Campute

GR — Girundy Business. II’

W— Jupiter Cantab. LO
os

Still counting

Lotus 1-2-3 is to get a foothold on
machines4.5.6,7 and 8, with imple-
mentations just announced for the
Wang Professional, the Zenith
Z-100, logic’s  Hyperion
NEC's Advi ersonal Compu-
ter, and the DEC Rainbow

This mew database/spreadsheet/
graphics package started life on the
IBM andisdue to appearthismonth
on the Siriu tor and on the
Texas Instruments Profession:
But the DEC version marks 1-2-3's
first move onto CP/M-86.

This autumn is the target date for
the five new versions.

,—rmmmuumuwwmmuMa

range of sound effects and its | Mmmlwr
Spectrum’ by
can use it add-ons can be

) 4]

Sinclair
into the back of the unit. It costs £29.95 from Timedata, on Basildon

Acorn delays

By Geof Wheelwright

The launches of both Telesoftware
and Acorn’s teletext adapters have
been delayed until August at least

An Acorn spokesman said last
week that although ficld trials of the
teletext adapter have been success-
fully completed, the company
wanted more time to rewrite some
of its software before broadcasting
it on Ceefax for downloading
through the adapter.

He added that the BBC had also
requested more time to improve its
central library of programs before
going on the air with the service

But a letter sent out by Vector
Marketing to customers who had
ordered the teletext adapter as
early as January told them that

some hardware Ad]usll‘nmni\ were
also taking place.
'I'I'\Lm.tdlruh -haveindicated
various areas where the operation
of the software both in the teletext
ROM and the BBC Ceefax compu-
ter can be usefully extended. In
addition to making the unit more
user friend] improvements
will noticeably reduce the time to
download a prog
provision for future mumnm o
the BBC Teletext service

The letter also said that the start
of Telesoftware broadcasts will be
timed to coincide with the launch of
the adapter in August. Ceefax
currently  broadeasts computer
programs, but only as on-screen
listings.

=z
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THE WORLD'’S LEADING MICROS
AT PRICES YOU CAN AFFORD!

OEM offer one of the most comprehensive ranges of business micros in the U.K. — so come to our
King Street showrooms where you can discuss your application and have a demonstration on:

o

Also Canon Photocopiers from £3.48 p.w. Call our hotline 01-748 8404 for some of the keenest
prices in Britain!

PLUS! Epson — Ricoh 1600 Flowriter — Facit — Qume — Praxis 36 — and a whole range of dot
matrix and daisywheel printers and peripherals.

As one of Britain's foremost companies in the field of high technology as well as one of the leading
micro computer outlets in the U.K., OEM offer as part of our all round expertise:—

TRAINING Qur monthly training courses cover MAINTENANCE We will repair/maintain/service most
most leading software packages but micros whether purchased from us or
must usually be booked 4 weeks in not.
advancel WEEKLY Every Friday evening we change our

SUPPORT Qur customer support department is BARGAINS! showroom demonstration models —
second to none! which you can pick up (only one

NETWORKING  Our Multinet 2000 range interfaces fut awesioRol it vestiyaredubed prices) )
almost any computer to any other To: Office Efficiency Machines Ltd PCN12
computer/peripheral whether main- 150152 King Street,

Iram:- tmii?o:r':ﬂmm d London W.6. Tel: 7417383/4/5/6

BUSINESS A wide range including accounts, Please send me information/quote on:

PACKAGES word processing and spreadsheet TR it Pt bl

1 -
Progams: taman (] End user [ Dealer [ urgent

SOFTWARE Software written to your needs and e o et o e e

DEVELOPMENT specification. O] o e Loy SR

HARDWARE Qur team of engineers will design and Ry

I 9 I will b i
DEVELOPMENT build any system/peripheral you Ij" & Drotecmu e s
require! tmonth (] 3months [J & manths or more

My budget is £ ................
Neme Title =
Company

OFFICE EFFICIENCY MACHINES LTD [ ™

150152 King Street, London W.6. SR P r

Tel: 01-7417383/4/5/6  Telex 263559 MICRO G o el
Phone _ Extension ____

PCN  JUNE 10-JUNE 15, 1983




ADVERTISEMENT

sREAT NEW
SOI'TWARE DEAL

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

Which means you can keep right up to date with the latest software and games releases without making costly
mistakes.

How it Works
Example: Buy a game for £10. If it'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).

B.B.C. MICRO cont. Price
B.B.C. MICRO M= v s 2
. - (] Knowledge F £9.95
AB £16.85
-
T8 00 £7.50
£9.00 £7.80
£5.50 o Mok £7.80
£11.50 jen Baton 0895
£550 £8.95
£550 £8.95
£8.00 kFLd 895
£6.00 3 3895
£15.00 895
£5.50 £7.50
£6.95 .99
£6.95 £7.95
0695 £7.85
£6.95 £2495
£6.95 £6.95
0685 £19.50
06.95 £19.85
dventure £6.95 £19.95
Cowboy Shootout £5.95 £5.95
£495  @BC Word Processing 32K A or B Gemni £19.95
£4.95  Boebcak: Gemin 638122 £19.95
MMODORE 64
(rsassembler £595
‘World Geography 2K £5.95
e B/A A28 £595 Monopole Ranbit 13K002
Jurwor Maths Pack 2K £595 Grave Robbers Ranbit 13K003
Candyfoss AorB €650  Sprite Editor/Gragkic Generator Ratibit 13K004
A B 1J K Sohware £450  Adventure Pack 1 Rabbt 13KD05
Mestant Inv/Breakout AwB €650  Amack on Mutant Camels Liamaso S2KDO0B
Beep Beet B or A 32K €450 Rox64 52KDO7
BorA 32K £6.50 Gndrunner - S2KO008
32K £4.50 Colonels House A 13K009
32K £4.50 s 64 13K010
£550 Adventure 2 13K011
Inwaders B or A 32K £7.50 Grand Master Chess 16K012
ax £1050 Renaissance 16K013
Atantis/Scramble 3 £750 Motor Mania 16K014
Flags 32K 11K Sofware £450
Hyperdnve 32K 11K SoRware £6.50
oo DRAGON 32
Creative Graphics AB Acomsolt £9.95
Arcadians B Acomsoft £9.95
Shaing Block Puzzies -] Acomsoft 995  Ghost Attack (cart) Dragon Data 17C007
napper 8 Acomsoh £995  Cawve Hunter (cart) Dragon Data 17C008

Desk Diary " .95 Starshp Chameleon (cart) Dragon Data 17C008



ADVERTISEMENT

DRAGON 32cont.  MemAeqd  Supober Code N
Ghost Atiack [cart) Dragon Data 176007
Gave Hunter (cart) Oragon Data 17C008
Starship Chamelecn (cart) Oragon Data 170009
Chess (cam) Oragon Data 17Co11
Dragon Selection One Cragon Data 17C012
Dragon Selection Dragon Data 17C013
Personal Finance Cragan Data 17C016
Graphic (Dragon Data 17C017
Computa Voice Dragon Data 17018
Typing Tutor Dragan Data 170022
Strategic Command Romik 10C050
i Salamander 62C061
Wizard War Salamander s2c082
Vuican 0's 8 X's ‘Salamander 62C083
Salamander 620084

Salamander 620065

Grana Prix Salamanaer 62C086
Star Trok PSS 64C087

R USE ON VIC20 + 16K.

DRRGON. COMMODORE 64,
= ORIC 1, SINCLAIR ZX81 +16K
sC

A fast flexible spread-sheet program. Set up the spread and
test ‘what-if’ options. Cen calculates
formulae on columns and lines. Superb 519_95
forecasting and planning aid.
DATABASE SC
A rful datab to select and

powe!
sort complex data from any of twelve fields.
Ideal for records, home accounts, mail lists,
stock lists etc.

£]1995
THE BEST WAY TO BUY . 4

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

cL

Planet i .
Hungry Horace. oL 270017 £535
icL 270018 £6.95
History 1 1cL 270019 £6.95
Geography 1 L 270020 £6.95
\nllw“iﬂ"s 1 cL 27D021 £6.95
Music icL 270022 £6.95
wm Literature icL 270023 635
Chess a8k Microgen 060024 £7.95
Flight Simulation 48K Psion 280025 £7.95
VU-CALC Psion 28D026 £8.95
VU-FILE Psion 280027 £8.95
VU-3D Psion 28D028 £9.95
Acadia imagine 050028 £550
Scramble Micro Gen 060030 £5.50
Master Chess Micro Gen 060031 £6.85
Sorcercers Castie Micro Gen D032 £550
Cosmic Rasers Micm Gen 060033 £5.95
Krazy Kong 48K Comch 07D034 £5.50
Astro Scramble Cotech 070035 £550
Arcade Cotech 070036 £5.50
Spectial Invaders Bug Byte 020037 £5.00
Specties Bug Byle 020038 £8.00
Aspect Editor Bug Byte 020038 £9.00
Hightite 16/48K . Hawson 70D042 £5.35
Speak Easy Quicksita 120046 435

SPECTRUM Mlm qu @ Suppher Cade No. Price

Time Gate Quicksiva 120047 695
Chess Payer B Ouaane 120048 595
Space Intruders. 18K Quicksiva 120049 £495
Meteor Storm 18K Quicksilva 120050 405
Meteorods DK Tronics 495
30 Tanx DK Tromes. 030084 495
Centpede DK Tromes. 090085 £4.95
Ground Force Zero DK Troncs 090066 £5.00
Master Chess Wicro Gen 060087 695
Socerers Caste Micro Gen 060068 €550
Cosmic Raders Micro Gen 060068 €595
ar 16/4BK  Siversolt 290001 595
Ground Attack 16/4BK  Siversoht 290002 595
Starshe Enterprise 48K Siarsoh 290003 £595
Foottail Manager 16K Addetve 70 695
ocbleman 1BABK A 250071 £495
Invasion Force 164BK  Artc 250072 455
Frog/Showdown 16/4BK  Aric 250073 B

Arcadia
Penetraler
Hobbit

HOUR H
LINE ORDER SERVICE 01-487- 5974

SINCLAIR 2X81

Space nvaders.
Breakout
Bomber

ZX Chess
suwurscn\h

E1 EnglishLit. 1 27E134 £6.95
E2 English Lit. 2 27E135 695
€3 Geograpny 27E136 895
€4 History 27E137 95
E5 Maths 1 27E138 £6.95
E6 Music 1 27E138 895
7 Inventions 1 27E140 695
8 Spelling 1 27E141 595



ADVERTISEMENT

SINCLAIR ZXB1 cont. Mem Req'd Code No price  WIC 20 cont. Mem Req'd Suppher Code No
G8 Biorhythms 20€143 £6.95 Decsion Maker Creatve 19v021
B3 VU-CLAC 20E144 £795 Loan Analyser Creatve 18v022
B4 VU-FILE 20E145 £795 CarCosts Creatve 19v023
81 Collectors 20E146 £9.95 Home Inventory Creatve 19v024
82 Gl Focords Seciai aoe1a7 £888  Housenoia Finance Groaive 18vazs
QS Scramble 18K Ouichsiva 12E148 £395  Forth (cart Audiogene: 16V026
QS Invaders 16K Quicksilva 12E149 £3.95 Monior (cart) Auciogenc 16V027
QS Asteronds 16K Qucksilva 12E150 £396 Bonzo 8K Auogenc 16V028
QS Defenda 16K Quicksilva 126181 £3.95 Tombof Drewan 16K 16029
o 16K Bugbyis ozE17 01000 Trashman ca) fudogenc Tevas0
Invaders 16K Bug Byte 02E176 400 Pt K Audogenc 16W031
Advanture Bug Byte. 02E177 £8.00  Astro Bz (cart) AUGOGENG 16v032
ZXAS Assembier Bug Byte 02E178 £500 Boss 8K Audogenc 16V033
ZXTK Tookit BugByte 02E179 £6.00  Tank Altack (car) Ausogene 16V034
ZXDB D/smbler & Detugger Bug Byle 026180 €650  Outworid ican) Augoganc 16V035
Damsel and the Beast Bug Byte 02E 181 Blockade AuIagen 16V036
Dictator Bug Byte 02€E182 oK Audogenc 16V03T
Star Trek Bug Byte 026183 Vicalc Audogene 16038
Constellation Bug Byte 02E184 Alien Buz Audoganc 16V030
Multifile 16K Bug Byte 02E185 Sky Math AuOgenc 16V040
Awar Sinclaw 206186 Space Dwision 3K Audogenc 16V041
Games Pack 1 Sinclar 206187 The Alen 3K Audhogenic 16V042
Games Pack 2 Sinclaw 206188 Vicat ECS Audiogenic 16V043
Asteroids. Sinelaw 20E189 €495  Hangman/Hang Math Audogenic 16v04a
Centpede Sinclaw 20E190 £4.95  Math Hurdler/Monster Maze Audiogenic 16V045
Defendar Sinclar 206191 £495  Sea Woll/Bounce Oul/Vic Audiogenic 16V04E
Space Invaders Sinclaw 20€192 €495 Code Maker/Code Breaker Audiogenic 16V047
Games 1 10 Games Kosrmic Karmikaze JoreK AuOgenc 16V048
Games 2 Starfighter 1K JK Greye 32E001 £395  Minvkit Aucigenic 16V049
Antist " 1K Greye 32E002 £395 Golf Audogenic 16V050
Games 3 Catacombs 16K JK Groye 32E003 €495 Spders of Mars (cart) Audogenic 16V051
Games 4 30 Monster Maze 18K J K Greye 32E004 £495 Cloudburst (cart) Audiogenic 16V052
Games 530 Delender 16K JK Greye J2E005 €495 Fenarssance (can) Audiogenic 16V053
Football Manager 16K Addictive S0E190 £505 Saleades and Meteoniles (car) Audhogenic 16V054
eman 16K Artic 25E194 £3.95  Meteor Run (cart) Audiogenic 16V055.
Marnie Rawders 18K Aric 256195 £395  Magnsficent Seven x Audiogenic 16V056
Galaxy Warrior/Startrek. 18K Artic Z5E196 £6.50  Mikro Assembler (cart) Audogenic 16V0S7
Invasion Force. 16K Artic 25E197 £395  Wacky Waiters Imagine 05149
Assembler 16K Aric 25E198 £9.95 Catcha Snatcha Imagine 05V150
Chess 11 ° Anic 256199 £995 Arcadia imagine 05v151
Chess 1K Artic 25E200 £295 Castlemath 16K Audiogenic 16v058
Krakit Artie 25E201 £9.95 Arcadia imaging 05V059
Adventure A Antic £5.95  Martan Rawder Romik 1ovarz
Agventure B Antic 25E200 £5.95 Ming Twisters. Romik 10v073
Agventure C Antic. 25E204 £5.95 Shark Attack FRomi 10V074
Adventure D Artic 25E205 15985 Multisound Syntheszer Fom 10V075
Galaoans Artic. 25E206 £395 Invasion Rome: 10V076
ALY Antic. 25E207 £6.00 Space Attack Rome 10V077
Sword of Peace Adtic 25E208 £B.50 Chess 18K Bug Byte 02v078
Tookit Artic 2SE208 £5.95 Asterous Bug Byte. 02v079
F Artic 25E210 £29.95  Another Vic in the Wall BugByle 02v080
Bug Artic 25E211 £.00 Panc BugByle 02V0B1
ler Bug Byte ozE212 £5.00 Cosmiads Bug Byte o2voez
iwasers BoaByie ooEa1s £400  Backgammon X Dubpe Ve
Bug Byte 02E21 £8.00 Scramble Bug Byte
Mazogs Bug Byte 02E215 £10.00 Bz Commadore 04VI03
Piiot i 70E216 £5.95 Commextore 04V104
Puckman Hewsan TOE217 £595 Race Commaodore 04V105
DGE218 £3.95 Sirategic Advance 16K Commadore 04V106
Scramble ‘Microgen 06E219 £395 16K Commadone 04V107
Frogs Microgen 06E220 £3.95  Vic Stock Control K Commodore 04vi08
Paintmaze Microgen 06E221 £3.95  Vic Witer 8K Commedore 04v109
Asterouds Microgen 06E222 £3.85 Engiish Language BK Commodore 04V110
Tempest Microgen 06E223 £395 Maths 1 BK Commadare oaviT1
ALY Microgen 06E224 £395 Maths2 BK Commadone 04v112
Microgen DBE225 £3.95 Biology BK Commodore 04V113
Ousabva = S5 Gy & Commodm v
Croaka Crawla Quacksilva 12€227 e 8K Commadare 04V115
Quacksitva 126228 £395 Anplofm Birds 3K Commadore D4V116
Tracer Quacksilva 12E229 £9.95 Engine She 3K Commadore 04V117
Starquest Cuacksibea 126230 £3.95 bthhuusss Sublraction 3K Commadars 04V118
Superms Quicksilva. 12E231 £9.98 Quemaster BK Commadare 04av118
ml&vsm Gemini BIE232 £7.95  Know your own 1.Q. BK Commadare 04V120
‘Gemini 63E233 £5.95 Know your child s 1.0, BK ‘Commodore Daviz1
Know your own personality BK ‘Commadare 04v122
' Rabert Carmer Menu Planner BK ‘Commadare 04v123
4 Vie Money Manager 8K Commodare Daviza
;;Elmw&mgnmm BK ‘Cammodare 04V125
. . ; . B Carmodore Vi
If youwant abit of the action .... and ashare of 7.3 e Carmocon i

the success ... call us right away. Py immers o oavis

VIC 20 BUY ‘N TRY
MEANS 80/ OFF
YOUR SECOND
PURCHASE

* Personal callers welcome.
- along see our super selection!

COPYRIGHT WARNING: ALL LISTED PROGRAMS ARE PROTECTED BY COPYRIGHT

3K
16K




VIC 20 cont. MemPRegd  Suppler price  ATARI cont. MemReq'd  Supplier Code No
Machine Code Monitor Canndge Commodore €495  CurseoRa Automated Simuls 3
Missde Panic Tdan €600  Dangerin Drindisti 32K Simuls 356064
Aoad Runner Tian €500 Datestonss of Ryn 22K AutomatedSimuls  35G085
Anciroid Attack Than £5.00  Moriocs Tower K AuomatedSimuls 356066
Space Hopper Tian £500  Rescue at Figel 32K Automated Smuls 356067
Star Wars 2 Tdan £500  Star Warn K AutomatedSemuls 356068
Mawa Attack Tian €500  Crush, Crumble & Chomp 32K Automated Senuls 356089
Space Wars/Battle Zone: Titan €500  Ricochet 18K Automated Senuls  35GO70
Space Fortress Foms £9.95  King Arthur's Heir 18K Automated Smuls  35G071

Romi £9.95  Monster Maze Automaled Simuls  35G072
Quackers Raboit £995  Platter Mania A i 356073
Anndlator Fatoil €999 Alien Garden Automaied Simuls 356074
Ortws Rlabbi £9.99  Action Quest 18K 4V Sohware 366075
Right Granwier Rabtit £9.98  Ghost Encounters 16K v Soware 36GO76
Galactic Crossfire Rabbi £995 jourey tothe Plansts 32K v Software 366077
Krel Raboil £9.99 16K Fioklan Corp, 376078
Hopper Rlatoi £9.99  Wizard of Wor 18K Flokian Corp 37Go78
Skramble Riaboit £9.95  Batlle of Shiloh 48K Strategc Simuls  38G08D
Alien Soccar Rabbi 999  Tigers in the Snow 40K Stratege Simus  3BGOAT
Tank War Raboit £995  Firebird 4K ‘Sofwar 396082
Mynad Rabbi 999 Embargo 8K Gobel Sofware  39G0A3
Space Phreeks Rabbit £9.99  Guardian of the Gom 32K In-Home Software
Innavaive 1 Mebourne H £595  Sentinel 1 24K In-Home Software 406085
Innovative 2 Meibourne H £595  Pool400 18K Innovatve Design 416086
Innavative 3 Melbourne H £595  Chopiner 18K Broderbund 426067
Wizard & Princess Walbourne H £595  Stellar Shutlle = Broderbund 426088
Tomago Quicksiva £5.95 16% Datasoft Inc 436089
Harvester Quicksiva £795  Zaoon 18K Datasgh Inc 436090
Pixel Power Guicksiva £795  AstoChase 3K First Star Soware  44G091
T Quicksiva £1495  Venus Voyager 16K Englisn Software Co. 45G092
Subspace Striker Quicksava 795  BajaBuggies 16K Gamestar 46G09a
Starquest Quicksdva £795  Claim Jumper 16K Synapse Software 47094
Maons of Jupil ! £ Claim Jumper 16K Sofware  47G095
Grand Master Chess & Audiogenic £17.95 16K Synapse Software  47G0S6 £27.50
Chopier (cart) Audiogenic £2485  Shamus 16K Synapse Software  47G08T" £2995
Apple Pani cart) Audiogenic £2485  Picnic Parancia 16K Synapse Software 476098 £27.50
‘Serpantine (cart) Audiogenic £2485  Pionic Parancia 16K Synapse Sotware  47G0S"
Mangrove Audiogenic £7.95 ancer
Country Garden aK Audiogere £7.95
Kakius. Bk Audiogenic 735
Fabba Call Ranoit £19.99
Apductor Liamasof £6.00
Butzkresy Liamasoft £495
Grdrunner Liamasoh £6.00
Andres Attack Liamasof £8.00

Gomini £19.50

Gemini £19.95

Gemini £19.95

Gemini £5.95

Gemini £19.95
Selectve Mailing List Gomini £19.95
Commercial Accounting Gemini £19.95

opt
Of course, if you wish 1o return two or more software it items against
the purchase of a more expensive item ... then provided that their initial

exceed thatof the new program you want ... we'll
be happy o help.

SOFTWARE CENTR.E 128 WIGMORE STREET LONDON W1 Tel 01-487-5974
SOUTHAMPTON

BRANCHES: LE[CHT!:R
9 Millstone Lane Leicester. 426 Cranbrook Road, The Software Centre, 112 East Street,
Tel (0533) 532704. Gants Hill, liford, Tel 01-554-6574. Southampton, 501 1HD, Tel 0703-24703.

o N D N P e 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.

35G060
Sl

BRI . ¢ o5 5 s 1 e L e 4 oo R T Code No o Price
e L SEOE S R SR T L e e R CodeMNo ............. Price
12T e e TR e E e U R s e . Code No ESFLOM A ot st s .
Cheque( ) Postalorder( ) enclosed. Total order value £
Please debit my Access( ) Barclaycard( ) inthesumoff ......... ACCOmRDOL 10 feioenannsnnnnnsnsinmnnsssnnsssinnnmmmns
My computer is (make) ...... EEar % Model
Memory . R A TSI Peripherals
Haio' .. e e SO R s e T e i ... SENDTO:
Adfrao g s AT SOFTWARE CENTRE
128 WIGMORE STREET
........................ LONDON W1
Ean e i s i A s Bl i) i e D, o L o8, AR 01-487-5974
Post code . Customer Tel. No AR ALt R OR YOUR NEAREST BRANCH.

Please allow up to 14 days for delivery.




Slimline drives, for BBC and other micros
Boxed in a light beige, low-profile case with its own switch mode PSU, these 80-track double-sided
drives give you 800K of formatted storage with the BBC micro, or 1600K for other machines.

The BBC drives of similar spec cost nearly £800; so take advantage of PCN’s special offer now — get
your order in by the closing date, June 30.

SAVE MORE
THAN £100 ON -
THIS FULLY
GUARANTEED
DOUBLE DISK
DRIVE

Take up this reader offer now
and you’ll get this superb double
disk drive subsystem for £100
less than its normal price of
£700. And it comes with six
months’ guarantee, and VAT is
included.

Thanks to Personal Computer
News, you can build up your
system, whichever micro you
have, for only a portion of the
costs.

And the only extra you’ll need
is the interface. This superb
offer comes with cables and
software worth more than £35.
But you’ll pay nothing for them
in this offer. They’re yours with
PCN’s compliments.

This offer comes with all you need
except the interface:

@ Mains cable with plug

@ Twin drive cable

@ BEC diskformatter program
Bought separately these would cost
more than £35.

Complete the coupon and send it to us
today, with your cheque for £585.45 for each
Sul em. We'll deliver within 28 days. The
drives will be provided by Micronix Compu-
ters Ltd and made by Mitsubishi or Canon,
supplied at the discretion of Micronix.
SPECIFICATION
Capacity: 1Mb per disk, SO0K per side

6.25K per track

Transfer rate: 250Kbits per second

Recording density: 5922 bits per inch

Track density: 96 tracks per inch

Access time: track to track, 3 milliseconds
settling time, 15 milliseconds
average, 94 milliscconds *

Unit life: Five years

Mean time between failure: 10,000 power-on hours

i To: PCN Special Offer, V

NU Business Publications, 62 Oxford Street, London W1A 2HG
Disk Drive Subsystems at £499 + Delivery + VAT

i Yes, please send me
! (total price £585.45)
i Iclaim my FREE mains cable, disk drive cableand BBC diskformatter program,
worth over £35!

1 Ienclose acheque for
i Business Publications.
i Name

+ Address

made payableto VNU

This PCN Special Offer represents very special value:

PCN JUNE 3-JUNE 9, 1983

stocks are exhausted, full refund will be made to all customers immediately.
VNU Business Publications NR 01697 Haarlem.
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Dynamic Games for the

Dynamic
Games for the
ZX Spectrum

ZX Spectrum

by Tim Hartnell

Tim Hartnell has selected 20 dvnamic games of
lasting interest. They range from board games
like CHESS and PIRANDEILL.O, o arcade
action in JOGGER and DEATHRACE 2000,
and include a major adventure game,
REVENGE OF CASTILE DREAD.

A detailed introduction is provided for every
game and, in most cases, the program is
explained line by line, highlighting the wricks
the programmers have used and suggesting how
these can be applied in other programs and
games. At the end ol the book a chapter is
devoted to suggestions on how to improve yvour
Own programs.

0946195 13 7 192pp
May 1983 (paper) £5.95

i The

ZX Spectrum
Explored

by Tim Harwnell,

Foreword by Clive Sinclair

In this practical guide — with programs
throughout — Tim Harwnell takes his readers
from their first steps in programming to how the
ZX Spectrum can be used as a tool at home, a
work and for education. He looks ai the use of
sound, colour and 3D graphics, and shows how to
write programs in BASIC, as well as how to use
machine code on the ZX Spectrum

The ZX Spectrum Explored is complete with
many programs for education, business and — not
least — pure fun!

0946195005 2I8pp  October 1982 (5.95

|

Marketed by

John Wiley & Sons Limited

Baffins Lane - Chichester - Sussex PO19 1UD - England
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RANDON

Random Access is PCN's forum for.readers with a point of view.

Letterscome from people like
you, so pull outyour INKEY
fingerand feed usaline. Ifit'sof
star quality PCN will add £10 to
your spreadsheet.

Addressusat Random
Access, Personal Computer
News, VNU, Evelyn House, 62
Oxford Street, London W1A
2HG.

Is Basic a low
level language?

T am writing o say a few things
about the language Basic, you
know, that great, all time best,
The language. At the moment
there is only one home comp-
uter that comes with an altern-
ative — the Jupiter Ace from
Jupiter Cantab that runs Forth.
Now I'm not saying that we
should all rush to the shops and
buy an Ace; rather, 1 am
pleased there is one intelligent
company that realises the short-
comings of Basic.

PCN £10 Star Letter

The newcomer to computing
is led to believe that Basic is the
language that he will use for the
rest of his life, and that there is
no reason why he should look
elsewhere. Of course there are
quite a few other languages
available for mostcomputers—
the ZX Spectrum already has
three versions of Forth, Pascal,
Logo and Lisp.

A few more are promised,
but it is always a bother first
having to LOAD it off tape
(after all, how many people can
afford a disk drive, even Sinc-
lair users), and then finding that
you have run out of memory.
What is needed therefore is a
plug-in language chip on all
computers. It's available on the
Beebuptoapoint, butthere are
still quite a few machines you
can't plug cartridges into.

You only need to pause for a
moment, ask yourself — how

being deprived of the chance to
write something really great.

First he’s got to get to know
the way his machine works, and
then dive into machine code. If
he were able to program in
Logo or Forth perhaps (which
are just aseasy tolearnas Basic)
he could be writing Star Trek or
something equally impressive.

As you may have guessed, |
am quite impressed by Forth. It
is a very flexible language — in
fact in a way you are writing
yourownlanguage. Itrunsupto
ten times faster than Basic, uses
less memory and is more excit-
ing to program in. It’s still not
quite as fast as machine code,
but then what does that matter,
it’sstill fasr. By the way, ten out
of ten for your series on Forth a
few weeks ago.

Itremains to be seen whether
computer manufacturers will
change their ideas. Whether
they do or they don’t, it is time
people were shown what they
are missing.

Chris Haine,
Rugby, Warwickshire

Somethingto
byte into

Tam inmy mid 30s and have just
ventured into the land of com-
puters, with the purchase of a
Vic 20, an experience I am
fndmg enjoyable. But oh, oh,
the jargon and abbreviations!
So I started reading PCN for
enlightenment, which | now
receive in snippets with each
issue. But I would like to speed
up the process, so could 1
suggest an ongoing feature for
consideration, such as a glos-
sary of terms and possibly a
poited history to show their
derivation, which would ex-
plain to us geriatrics what every
school boy apparently knows.
For starters how about
IEEE, RS232, and why 1,024
bytes to the kilobyte? (SI Unit
K = 1,000).
D Furness,
Springhead, Oldham

I am considering publishing a
newcomers-start-here page, but
Jjust for starters:

B [EEE referstothe IEEE-488
standard interface, which is a
deﬁned standard for attaching

many d-pi ing pack-
ages OF Space games are written
in Basic and you realise how
little Basic has to offer. It's not
really fair as far as the beginner
is concerned, because he is

o . It's
usually associated with scientific
applications, but is used for

. printers and disk drives.

W RS232 is another standard
interface. It's not a very good

standard but you can usually get
cables and software together so
that RS232 devices will talk 1o
each other. lts main uses are for
printers, terminals and
maodems.

B K in the SI system is 1,000
and K in computers is 1,024.
This is simply because 1,000 is
such asilly number in the binary
numbers that computers under-
stand, Irs 1111101000,

K=1,024 is used because it’s the
nearest number to 1,000 that's a
sensible power of two. It's 2" or
10000000000 — Ed.

The Dragon
double-up

1 would like to point out the
unfair deal the Dragon 32 has
been receiving lately. In tests,
no mention is made about the
Dragon’s double speed. This
cuts all the benchtest times in
half, giving an impressive
speed. The fast and slow modes
are mentioned for the ZX81, so
why isn’t double speed taken
into account for the Dragon?
No mention either for the most
powerful 8-bit CPU in the world
— far better than the Z80 or
6502,

With the 6809, languages
such as Pascal can be run at
great speeds, so machine code
isn't needed. With advanced
graphics and sound, a proper
keyboard, interfaces already
built in, good editing, a re-
numbering command, 32K
RAM and automatic scrolling,
the Dragon is well worth the
price of £199.

Any little thing is picked on,
such as the lack of lower case.
Who needs lower case anyway?
The Dragon is a powerful
machine, and it should be
recognised by all, not just
Dragon owners.

Bhillp Xipthang
Harrogate, North Yorkshire.

POKE 65495,0 to speed up the
Dragon doesn't work on all
machines and  should be
avoided. The 6809 is a powerful
chip burit’s software that counis.
It will be a while before you can
run Pascal on a Dragon — Ed.

Cheap at twice

the price?

In PCN (week ending April 29)
you mention the new Star

DP510 printer in PCN Monitor
and state that ‘pricing seems

good — the DP510 will cost
£349 + VAT . . " However, in
PCN (week ending May 13)ina
test of the DP510 you say that
‘at£289 + VAT itis not going to
set the world running to (he
door of the suppliers .
Please make up your minds .u
£349itis good value, but at £289
you do not think so. I have one
of these and think it is good
value for money, especially
when compared with Epson at
£100 more, etc.

SR Linter,

Prestel no. 227750600

We were victims of timing here.
The Monitor story was based on
the printer's spec sheet and
looked promising. The Pro-Test
was based on the printer's
original price of £349 and
Jjudged accordingly. Just as we
went to press we found the price
had dropped 10 £289 + VAT.
All wé could do at that stage was
change the price. We couldn’t
redo the review. At least, as a
weekly, we could do that much
though! Sorry for the confusion
—Ed.

Are you feeling
boxed-in?

Micronet can save lives! (Well,
nearly.) You can guess the
frustration of having a brand
new twin disk drive and no 8271
disk controller for the disk
interface.

It seemed that even the
cardboard box looked sad all
wrapped up. So what could 1
possibly do?

I sent a message out via
Mailbox on Micronet. (PCN
replied to my plea with a few
ideas — unfortunately they
proved fruitless but thanks any-
way). So I sent out first to all
shops and then decided totry all
members whose names started
with the letter A. This could
havebeenalong jobbut luckily,
within a week, I had a positive
reply. A chap in Birmingham
who has a spare one!

We agreed a price and within
three days 1 had the drives
working perfectly. All negotia-
tions except one via Mailbox.
Many friends of mine who
bought drives at the same time
are staring at full cardboard
boxes feeling very jealous.

So, apart from a great system
that's a lot of fun as well as
functional, it is possible to find

someone to help you on your
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way through the frustrations of
computer life (lyrical what!).
So, if this is published thanks to
all those who bothered toreply,
PCN included.

If anyone is on the brink of
joining Micronet I can recom-
mend it wholeheartedly.
lan Osborne,

Prestel 013979384

Thanks lan, and remember,
PCN's  Prestel number is
016366890 — Ed.

The low-down on
Prestel payouts

Concerning the use of Prestel,
do not feel the costs have been
highlightedssufficiently in PCN.

When you join Micronet you
pay £57 and receive an acoustic
modem and software to talk to
Prestel. As the cost is subsi-
dised, you must agree to sub-
scribe for at least one year, after
which the choice of renewal is
yours.

Quarterly costs are: Prestel
£5, Micronet £8. So, after the
first year, you could remain a
Prestel user for only £5 a
quarter.

It should be remembered
there is no time connect charge
after 6pm and before 8am
weekdays, after Ipm Saturdays
and all day Sunday. There is a
telephone charge (of course),
but this is only 32p for one hour
on the local/cheap rate b
which is when most will us

Finally, it has been said that
‘unlike Micronet, most pages
have frame charges’. The oppo-
site is true, most do not.

At the moment, the standard
of indexing on Micronet is
pretty poor and should not be
taken as representative of the
rest (see Viewfax, page 258 for
a good example).

One other complaint, page 0
of Prestel is only accessible to
Gnetters by keying 40, a ludic-
rous situation, to which Prestel
should never have agreed.

Perhaps we could look for a
change here?

Justin Barley,
Prestel No: 013813026

Short shrift
from the shops

At the moment I am in the
dilemma of choosing amicro for
under £200, with the shortlist
being Oric 1 48K, Acorn Elec-
tron, Dragon, and 48K Spec-
trum, in that order.

The Oric 1 seems about the

l-!ll‘ '1']'!'!&5;"3

best of the aforementioned on
account of its decent keyboard,
excellent graphics, advanced
sound and expandability: disk
drive, printer, communications
modem, hi-fi etc.

The Electron falls down on
availability but has the appeal
of BBC Basic. The Dragon
seems a good all-rounder, if a
little pricey and the Spectrum
wins hands down on price, but
as for those keywords .

So, armed with my shortlist T
decided to do my own ‘bench-
tests’ of these four with the aid
of Newcastle'scomputer shops.
I aimed to learn as much as
possible about each one, try
each one and finally find the
cheapest shop, with an eye to
software as well as hardware.

Unfortunately, the first shop
I visited put me off high street
dealers straight away. Ientered
the shop and was immediately
asked ‘Can I help you?" T asked
about Oric software and was
told ‘No".

1 asked about Oric hardware
andwas told ‘If you want to play
arcade games, go to the arcade
and play’.

1 saw an Oric and tried to
make ‘computer conversation”
with just straight ‘yes’ and ‘no’
answers. I keyed in a quick
FOR . .. PRINT CHR$(X),
NEXT loop and when RUN
was told thank yau and gwen a
hard stare.

I promptly CLEARed out of
the shop not wishing to give it
£200 for a computer.

If I hadn’t known computers
better [ would have been totally
put off the idea of a home
computer, but I persevered and
was amazed by courteous, po-
lite and helpful service given by
W H Smith, Dixons, Laskys,
Binns and Camera Mart, who
provided me with yet another
alternative — the Lynx.

So come on, the majority of
computer shops are great, but
the minority, well . . .

The first shop has lost an
order of £169.95 and a possible
£100-£200 for adisk drive.

On the subject of Oric, will
there be software available 4 la
Spectrum?

CJ Appleby,
Peterlee, Co Durham

Sadly, short shrift in computers
shops is a widespread problem.

The more people who complain,
the guicker we might see im-
provements! And yes, Oric soft-
ware is on the way. So far only
standard stuff has appeared, but
be patient, there's great potential
here— Ed.

‘“MASTER,

MASTER is a totally new concept... a complete package
for program development, Used by top professionals in
the USA and Europe, MASTER has everything you need to
write your own software, to the highest professional
standards... up to 85 new commands that work with CBM
Basic IV... and just one command can replace whole
paragraphs of Basic code. That's why Master is...

a new concept in CBM Basic

MASTER has 17 DISK HANDLING commands (both keyed and
sequential access, masked retrieval, batch operatlon,
existence tests, etc)... 12 INPUT MANAGEMENT commands
(inputfoutput screen zones, with alpha, rumeric and
date formatting, etc)... 8 SCREEN MANAGEMENT commands
(with screen pages loadable from disk or memory)...
10 commands for REPORT MANAGEMENT (with disk-loadab
report formats)... 18 BUSINESS BASIC commands (with
20-place arithmetic, data compression, automatic date
control ete)... and on the CBM 8096, all the features
of PM96 (46K for programs, 26K for variables, as well
as 17 BASIC UTILITY commands).

now available for the CBM 64

.+« Including the full CBM Basic IV command set, and
all the MASTER features listed above! Supplied on a
CBM 154] diskette, with a cassette port security key,
MASTER 64 is the most powerful software utility ever
offered to persomnal computer users! MASTER also
supports CBM/PET models 4032, 8032, 8096,
with CP/MRKER), as well as the CBM 4040, 8050 and
8250 floppy disks, plus the CBM 9060 or 9090 hard
disks, and is supplied with a User Reference Manual,
Quick Reference Guide, Installation Guide, Demo Disk,
and with a security key for either cassette port.

“PM 96 for the CBM 8096

CBM 8096 users can at last make full use of their 64K
Expanslon Memory... with PM36, the only product that
offers sophisticated, yet simple, dynamic memory
management... as well as 17 extra commands that work
with CBM Basic IV. 82K of memory 1s available to the
user, with 56K for programs (up to 16 together!), and
26K for variables (maintained even while editing or
loading!). The new Basic commands include all the
TOOLKIT functions, plus PRINT USING, IF-THEN-ELSE,
STOP KEY disable, HARDCOPY screen dump, CALL, FETCH,
PLOT (50 by 150), WINOOW, and more. PM96 comes with a
User Reference Manual, Quick Reference Gulde, Disk
with demo programs, and UD1l Support Rom.

New prices and products!

JER 60 FoR Tac cam &4
R Fom ALL lnsu: lv CAWPETS .
PHIE  MEMORY MANAGEMENT +

KRAM KEYED DISK Attus.
KRAM + PM96 cmll» P

COMMAND -0 5 Fi 1C ane
DISK-D-PRO lws wsl: 1v (AND MORE) TO BASIC II .
SPACEMAKER =_4-RDM ADAPTOR (NOT l’&a 80%6)

32K/96K RRP Wow £175.00 .... SPECIAL OFFER
I8M VISI-SERIES SPECIAL OFFER ON IBM VISI-PRODUCTS

FOR ALL BASIC J[fn tlu/Pﬂ!

ORDERING INFORMATION: ADD I
e L PR
POSTAGE IS fEEt E]& T C EDIT OR OVERSEAS ORDERS.(REF Al4)

Calco Software

LAKESIDE HOUSE, KINGSTON HILL, SURREY KTZ 70T TEL 01-546-7256 J
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Gota hpr’ Send it to PCN and get a cash reward. &.S fm— every hmt printed

If you’ve got something to crow
about . . . a bit of magic that’ll
make the world a better place
for micro users, then send it to
PCN Microwaves—our regular
readers’ hints and tips pa
We'll pay you £5 if we print it.

Lynx chip
unveiled

Lots of letters about the Lynx
do wonderful things using the
output ports &86 and &87. The
reason they do so much is that
they give access to the Lynx's
6845 chip.

To access the registers, you
specify which you want with
OUT &86,x where x is the

2 Horizontal sync position

3 Syncwidth

4 Total numberof vertical lines
5 Vertical total adjust

7 Vertical sync position

8 Interlace and skew

9 Maximum raster address
10 Cursorstartraster
11 Cursorendraster

0 Total number of horizontal characters
1 Total number of displayed horizontal, characters

6 Total number of displayedvertical lines

Wrueonlv
erleunly

We’ll pay you even more if your  register number from 0 to 17. | 12 Ramstartaddress (highbyte) Readonly
little gem gets our vote as The new valueis thensentwith | 13 Ramstartaddress (low byte) Readonly
microwave of the month. Think OUT &87.x with x being the | 14 Cursorposition (highbyte) Read only
on ... and write to Micro- value from 0 to 255. 15 Cursorposition (high byte) Read only
waves, PCN, 62 Oxford Street, lan McNeill, 16 Light pen (highbyte) Readonly
London W1A 2HG. Belfast 17 Light pen (lowbyte) Readonly

= same PRINT line, the cursor is
GOtOthEt.op e . Ty moved ten spaces to the right
of your Oric 20 FOR X1=X-R TO X+R sl 0]

30 IF X1>127 OR X1<0 THEN 70 e T

This subroutine allows 48K | 40 y1=0.54%S0R (RS- (X1-X)*(X1-X)) One way round this is to use
Oric programmers to print on | 50 Gosup 90 POS. You can subtract the
the top line of the screen which &0 Y1=-Y¥1:GOSUB BO position of the cursor from the
is normally used for Oric’s 70 NEXT: RETURN column you want to tab to. For
messages. Just set MS="Text 80 IF Y+Y1 >0 AND ¥Y+Y1<48 THEN SET(X1,Y+Y1) example, to puttwomessagesat
toprint” and GOSUB 110. You 90 RETURM columns 20and 30youcoulduse

can make the text flash by
adding the line 120 M$=CHRS
(#C)+MS$.

In the unlikely event that
you've got a 16K Oric, you
should subtract 8000 hex from
all the addresses used.

Colin Failes,
Glasgow.

100 REW PRINT H$ ON TOF LINE OF
SCREEN

110 FOR | = #DBSI TO #DBBT + T63
2Z: NEXT 1

1h)s NE
140 RETURN

Intothe Dragon

athighspeed

Dragon users who find IN-
KEYs too slow for their liking
might like to read the keyboard
directly. These addresses
shouldbe PEEKed tosee which
of the arrow keys is pressed.
Left 343

Right 344
Up 341
Down 342

If the key is pressed down,
you'll get a value of 223,
otherwise the PEEK will return
255. Using a statement like IF
PEEK(341)=223 THEN . ..
would allow you to simulate
auto repeating keys.

Peter Talks,
Warwick.

Tandy on the
circle line
This program (above right)

draws acircle on the screen. But .

it does it using R*=X’+Y?
rather than the inefficient sine

method you see in

y s. The program is
written for a TRSS80 level 11
(Models 1 or 3) but could easily
be converted to run on any
Basic machine.

The 0.56 in line 40 is just to
adjust the shape of the circle for
the Tandy's screen. You may
need to change it for your own
micro. The rest of the program
is straightforward. X and Y are
the co-ordinates of the centre of
the circle. R is its radius.
Derek Grainger,

Fleetwood, Lancashire.

Attributed
totheOric

I've been an Oric owner since
early March. 1 had to learn
without the proper manual so it
was quite a surprise to find
(PCN, 29 April-6 May) that you
could use CHRS(27) followed
by certain letters to obtain
single lines of coloured text.

I've always used the follow-
ing list. For example, PRINT
CHR$(128); CHRS(150);
“HELLO™ produces a black
‘hello’ on a cyan background.

Idiscovered thislist purely by
experimentation — there may
be others.

Note that CHRS 138, 139,
142 and 149 need two identical
program lines to achieve the
desired effect.

Frank Prior,

Chigwell, Essex.

CHR$(128) — Black Foreground
(Text & Graphics)

CHR$(129) — Red Foreground
(Text & Graphics)

CHRS$(130) — Green Foreground
(Text & Graphics)
CHRS(131) — Yellow
Foreground (Text
& Graphics)
CHRS$(132) — Blue Foreground
(Text & Graphics)
CHRS${133) — Magenta
Foreground (Text
& Graphics)
CHR$(134) — Cyan Foreground
(Text & Graphics)
CHRS(135) — White Foreground
(Text & Graphics)
CHRS$(136) — Black Foreground
(Text & Graphics)

CHR$(137) — Graphics

CHR$(138) — Double Height
Text

CHRS$(139) — Double Height
Graphics

CHRS(140) — Flashing Text
CHR$(141) — Flashing Graphics
CHRS(142) — Flashing Double
Height Text
CHR$(143) — Double Height
Flashing Graphics
CHR$(144) — Black Background
CHR$(145) — Red Background
CHR$(146) — Green
Background
CHR$(147) — Yellow

PRINT SPC(20-POS(0));
“HELLO"; SPC(30-POS(0));
“GOODBYE".

Chris Thompson,

Orpington, Kent.

Hangonto
yourvariables

Many Lynx owners may not
know howtosave variables with
their programs. You can do it
with this routine . . . it also
saves PROTECT levels and
INK and PAPER colours.
1000 CODE EB 21 F6 61 E5
2A 1F 62 E5 21 0000 C3 FF
E

1010 REM “PROGRAM
NAME"

1020 CALL LCTN (1000},

LCTN (1010)

1030 REM “Program will run
from here”

Save your program with
RUN 1020. To load the pro-
gram, use MLOAD “PRO-
GRAMNAME".

M Valentine,
Shrewsbury, Shrops

CHRS$(148) — Blue Background
CHR3$(149) — Magenta
Background
CHRS$(150) — Cyan Background
CHRS(151) — White Background

Printformat

is POSible

TAB on the Oric can be a

problem, even when you've

discovered that you need to add

10 to it to persuade it to work.
TAB can work just like the

SPC function, so if you

TAB(20) and TAB(30) on the

Find the character

It’soften useful tobe able to tell
what character is at a particular
place on the screen. On a 16K
ZX81 you”could use a sub-
routine like this:
1000 PRINT X,
1010 LET P = PEEK (PEEK
16398 + 256° PEEK 16399)
1020 LET A$ = CHR$P
1030 RETURN
This returns the character at
X, YinAS.
James R Mortleman,
London EI8
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SPECTRUM

(paperback 221 pages).

Some books can turn you off
straight away. You know the
sort I mean — all the books that
tell you how to make your first
million in 30 minutes through
the application of a positive
mental attitude. Th

yououtintoaseriesof problems
to be tackled.

Thisbook, unfortunately
little like this at the start. It sets
the scene by telling you that
your brain is potentially one
million times as powerful as the
largest of computers, and takes
it from there. There's certainly
a market for microcomputing
hooks that start at the begin-
ning, but the problem with this
one is that the beginning turns
out to be a lot further back than
you'd ever have dreamed.

This really is the problem
throughout the book: it'll cer-
tainly tell the absolute novice
how to use the Spectrum, but it
takes an inordinate amount of
e to do it. Up to a certain
point, you'll certainly become a
polished programmer, ‘but for
the money, and in the space
available, you should be able to
learn more.

It’sapity, be e the further
you get into the book, the more
usefulit gets. If youcan bear the
elementary introductionstothe
music  section, for
(*You will probab|
of the musical scal
me....") you'll learn quite a lot

doh, re,

about music and the Spectrum.
You won't

learn that you'll
complex add-on
set-up to get anyt
useful than ha
beep out of it, but you've got to
bear in mind
sort are essent
Certainly,

that books of this”

READOUT!

machine, and it could have
been a good book too. But the
parts that are useful to anyone
but the absolute beginner are
overshadowed by the rest. Ifthe
authors had aimed theirsightsa
little higher, I feel they could
have performed a greater ser-
vice to the micro industry than
they have done I

By AT Bl e

‘TRS-80 Models I, lll & Color
Computer Interfacing Projects’,
by William Barden, published by
Howard W Sams at £12.70
(paperhack, 272 pages).

This is one of those ‘into the
real world” books, dealing with
computer interfacing techni-
ques and projects for the Tan-
dy TRS-80 model 1, III, and
Color Computer.

The author claims it's easy
to interface to the real world,
and that his book will show
you how. Its 23
well laid out, and easy to read
There are lots of diagrams,
charts, drawings, circuits, and
program listings — both
machine code and Basic.

The projects covered range
from the measurement of
temperature to a hall year
clock. Some uf the projects

a

make se of the
hardware v built into
the machines, such as the

analogue to digital converters,

The interfacing techniques
presented are applicable to
other machines with a little
modification. The proje
built on ‘bread boar
the layouts given are
easy to follow

A basic knowledge of elec-
tronics would not go amiss,
but don’t be put off as the
book contains a lot of good
titbits, as well as useful sugges-

. gi

tions. As a bonus the internal
design of the Tandy computers

given a good going over.  TJ

and

Microelectronics’, by lan
‘Williamson, published by
‘Cambridge Learning at £6.50
(paperback, 171 pages).
If you're on the lookout for a
good but simple book on
microelectronics, then this self-
instruction course from Cam-
bridge Learning may be the one
you need

Microprocessors and Micro-
electronics Tuns to eight chap-
ters covering such topics as
microprocessor fundamentals
at an easy to understand level,
and progresses through semi-

code and high-level languages.
Explanation of the logic and
operation of microprocessors is

en, and it tells you how to
build up a complete system

can produce memories, |
controllers and versa i
face adaptors, for example

The descriptive parts of the
book are broken up by ques-
tions testing your knowledge
with the answers provided on
the next page in easily ide
able rectangular boxes. h
chapterbegins withasummary ,
along with a list of key words
contained in the chapter.

The book is littered with
examples, diagrams, and car-
toons. It’s aimed at those with
little prior knowledge, but after
they've read it their gr
what a microprocessor
what it can do, should
enhanced.

But the book is more than
just a self-instruction course; it
deals with various kinds of
integrated circuits, magnetic
bubble memory, digital logic
design and flowcharting sym-
bols. mn

be

‘Commodore 64 Games Book’, by
clﬂonland“lrlllhllshaw

blished by Melbourne House
lDl-«!S 6347) at £5.95
(paperback, 192 pages).
Games books occupy a cat
gory of their own. They are,
suppose, the computer publica-
tion equivalent of pulp ro-
mances. The only qualities they
should be required to possess
are legibility, variety and a high
ratio of program listings per
pound.

The Commodore 64 Games
Book seems to meet all the
criteria. The listings price out at
20p each, the legibility is as
adequate as can be expected
when the programs are typeset
from a dot-matrix printer, and
the games featured vary from
the sublime (Invaders) to the
very sublime (Poetry).

Including notes on how the
individual programs actually
set about putting things on
screens seems to be almost
mandatory in books of this
kind, though the authors alw:
seem to feel they've stumbl
on something revolutionary.
True to form each program
listing has a preface which
explains the program structure:
defining each step and mapping
thestepwithits first andlastline
numbers. The variables are also
defined for reference

The big advantag
ping  dot- matrix

in slap-
printing

straight onto the page is the
better than even chance that the
listings won't be ridden with
that

bugs. This doesn’t mi
you'll get them to go first
butif you don’t, your keying
ly the culprit.

are 30 games and here
is a random sample of their
titles: Paranoid, Quack, Cats &
Dogs. UFO, Cowboy Shoot-
out, Flight Simulator, Earth
Defence, etcete.

For a Commodore 64 games
enthusiast who is also a speed
typist with plenty of time on his
hands, thisbooksisamust. IS
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“VMHAHA is an animated graphics
adventure whose undisguised
intention is to steal the title
of "best micro adventure game bar
none' from THE HOBBIT.

The 48K program which will be
released on July 15, uses a new
operating system MOViSOFT and
boasts a mumber of HOBBIT-
like features. There are 20
significant characters, each

a minor God set the
task of recovering Odin's
Colden Helmet. To complete this

you will also have to master
three lesser tasks, one of which is
to rescue IDUN, a maiden
responsible for the Golden Apples
which keep the Gods youthful .

The games' designer, ND,
claims that the program involves a

sophisticated degree of interaction.

For example, should an enemy
overhear you telling a friend
some important information, he
will try to ruin your plans.
LEGEND stresses that the
personality of each of the
characters is genuinely
independant "as opposed to
pseudo independant behaviour

like Thorin sitting down and
singing about gold or Gandalf
walking off with your door for
no reason'',

The moving graphics are
reportedly of cartoon quality,
with both background and
foreground movement illustrating
the events of the plot.

Pretty impressive claims.

HOBBIT fans will no doubt feel
both intrigued and sceptical..

Watch this smce.,,

...Graham Taylor,
Software Editor

POPULAR C('MI'U'HI;L WEEKLY —26th MAY'B3
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Gotaquery? Max Phillipsopens the pod door Hal. Sendallthoscunanswerableshere.
I\ No personal replies promised but you never know . . .

Write to: Max Phillips, Routine
Inquiries, Personal Computer
News, VNU, Evelyn House,
62 Oxford Street, London
WIA2HG

Moving up
with the BBC
I am not clear about the
upgrade for the BBC mic-
ro. Ifyou upgrade your Model A
1o a Model B, is it as good as a
new Model B? Would 1 be
sensible to buy a Model B in the
first place?
Miss S Riley,
Tooting, London.

A ‘Model A 1o Model B

upgrade does turnan A into
a full blown Model B. You can
also upgrade in stages . . .
having the extra memory and
interfaces fitted as you need
them.

For a while, a Model A with
32K Ram was a popular con-
figuration. You could run lots
of Model B software without
buying a full upgrade.

But it's better to buy a B
straightoffifyoucan . . .it'sa
much better configuration. If
you buy an A, you'll only have
totakeitin for the upgradeafter
aweek or two.

Plugging
the Sinclair
I've a problem I cannot
solve. Is it possible to buy a
5-pin DIN plug that fits a ZX81
for instance, with two small
microphone jacks on the other
end?
Martin Tims,
Watford, Herts

I presume you are looking

for a cassette lead with two
jacks for the ZX81's MIC and
{EAR sockets at one end and a
5-pin DIN for a Record/Play-
back socket at the other.

These should be very easy to
find. Try your local hi-fi or
electrical shops. A Tandy store
would be a good starting point.
‘Ifyoucan’tget one, itwon't cost
the earth to have one made up
for you.

If you can’t find a friend or
shop who'll o it, you could try
the people who advertise leads
for BBCs, Lynxes and so on in
the classifieds of computer
magazines. You may find them
willing to do a special one-off

for you if they don’t have
stocks.

Once you've got your lead,
you'll need to experiment as to
which jack goeswhere. This will
depend on the wiring of the
DIN plug inside the cassette
recorder

Once you've found which
way round they go, remember
to label them!

Gain control
of the MPF-1I
I own a Microprofessor
MPF-II and read with in-
terest your review (PCN, issue
9). Iwonder if you could help me
with a few points.

When I try to run Apple
programs, 1 can’t poll the
keyboard to control  the
spaceships and so on uding the
arrow keys.

Also, is there any way to find
out where a program is in
memory and how long it is?

T Willis,
Solihull, West Midlands

Good news first

pointers seem to
same place as they ar
Apple.

So you can use standard
Apple stuff for finding out
about your program. L
103 and 104 hold the & S
the startof the program and 105
and 106 hold the address of the
endofthe program, give or take
afew bytes.

So your program starts at
PEEK(103)+PEEK(104)*256
and ends at PEEK(105)+
PEEK(106)*256. The differ-
ence between theseis the length
of the program. Give or take a
few bytes . . .

The keyboard’s not so sim-
ple. The Apple programs won't
use the arrow keys . . . the
Apple hasn't got up/down keys
so, of course, the programs
won't be looking for them. You
should find that if the program
is supposed to use left and right
arrows they do work.

1f the keyboard is being read
with the GET statement, then
it'sasimple matter to

This is the standard Apple way
of checking for single key-
presses without bringing prog-
rams to a halt.

Although the Micropro-
fessor uses the same locations,
youcan't just PEEK and POKE
them Apple-style. So most
Apple programs will have to be
modified.

Thi
code.

If you're interested in that
sort of thing, your machine
code routine should call
SCANI1 at $F043 to read the
codeintothe Acc. Cwillbesetif
a key was pressed, otherwise it
will be clear. You can then call
TOSAVE at $FF4A to save the
6502 registers. A surprise for
Apple users . . . the Acc is
saved to $7FO. These routines
are detailed on page 78 of the
user guide.

If you don't like the sound of
machine code, here’s an in-
elegant but usable patch in
Basic. In your program’s in-
ion section, insert the
ng lines:

FOR 1=768 TO 773:READ B:

POKEI,B: NEXTI
DATA 32,67,240,76,74,255

This loads the machine code
routine into the normally un-
used page 3 memory. To read
thekeyboard CALL 768 and set
K=PEEK (2032). This gives a
result identical to K=
PEEK(—16384) on an Apple.
You don’t need to
POKE-16368,0 afterwards as
you would the Apple.

So to convert an Applesoft
program to read keypresses on
the Microprofessor, change any
K=PEEK(—-16384) references
toCALL768: K=PEEK(0232)
and take out any POKE-
16368,0 statements.

If you want to build the up
and down arrows into the
program, they generate codes
240 (up) and 241 (down). I did
want to make this path into a
nice shiny USR function, but it
turns out that the USR restart
address at $E2F2 on the Apple
has moved.

Don’t ask me whereto . . .
I'm still looking.

volves a bit of machine

in the right codes. Up is 112,
Downis 113. Left and Righlﬂn:
asthe Apple,8and21. Ifyou've
the extension keyboard, the
fire key generates a full stop or
ASCII 46.

But the big problem is polling
the keyboard directly using
locations — 16384 and —16368.

To the heart
of the Atari
My dad often borrows an
Atari 400 from school. T
have great fun using it but I'd
like to know how to work the
machine code on it.

Also, could you tell me how to
generate random characters?
Martin Cubirt,

Rayleigh, Essex.

Machine code program-
ming is a fairly complex
subject, even Routine Inquiries
would think twice about
teaching it in a short answer. If
you're interested, you could try

any of the machine code tuto-
rials for the Atari at your local
bookshop.

You'll also find that some
non-specific texts such as Rod-
nay Zaks' Programming the
6502 will be a great help.

You can write short routines
in machine code, using PEEK
and POKE from Basic but
you'llneed tobuy amonitorand
an Assembler programif you're
going to get at all serious.

Randomcharactersare much
easier. The simplest way is to
use CHRS to generate the
character and RND to pick it.
RND(O) is usually used
part of the
INT(RND(O)*N)+L where N
is the number of different
numbers you want and L is the
lowest number that could be
generated. To pick random
capital letters, we want to
choose from 26 different num-
bers, startingat ‘A", whose code
8 65. Try:

10 PRINT CHR$ (INT(RND

(0) *26) + 65: GOTO 10.

If you want to generate other
characters, just use a table of
the Atari’s ASCII set (Appen-
dix C, Atari Basic reference
manual) to tell you the numbers
to use with RND(O).

Electrons and
Atomic theory
1 bought an Acorn Atom
12K+ 12K in January and
I'm not very satisfied with it.
When I heard news of the
August launch of the Acorn
Electron, I decided to sell the
Atom and buy an Electron
instead. Do you think my deci-
sion is wise?
Sanjay Parmar,
Leicester

1t seems rather silly to sell
your computer now only to
wait at least two months for a
machine no-one has ever seen.
If you're unhappy with the
Atom, try to decide why. Then
consider machines that make
up for the Atom’s deficiencies.

20
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An Oric bug
thatisn’t...

I think T have found a
strange bug in the Oric’s
ROM. Try
program:
10 INPUT A
20 PRINT A
30GOTO 10

Enter the data 1,2,P./, and,;.
The numbers 1 and 2are printed
as you'd expect. P and / aren’t
printed . . . there’s the mes-
sage ‘Redo from start’. But E is
taken as the number 0 and no
message is printed. Finally, the;
causes the unlisted ‘Extra
ignored’ code tobe printed. Can
you explain what’s happening?
Peter Regan,
Cardiff, § Wales

the following

There are bugs in the Oric’s

ROM, ma of them
strange, but this isn’t one of
them. INPUT A in line 10 asks
for a number to be entered. P
and/aren’tnumbers so the Oric
asks to try again with ‘Redo
from start.”
E really is part of a number.
Microsoft Basic uses a scientific
notation for numbers that are
toobigortosmall todisplay and
enter in the normal way. As an
example 2E4 is 2 with four Os
afterit, or 20000. Page 55 of the
Oric manual introduces this
notation.

By entering E on its own, thé
Oric thinks you've entered
OEOQ which is, of course, zero.
Lastly, semicolonsand commas
are used to separate data when
you are responding to an IN-
PUT with multiple variables.

INPUT A, B, C wants you to
input three numbers, separated
by commas. So if you enter a
semicolon or acomma whenev-
eryouare responding toasingle
INPUT statement, the Oric
thinks you are entering more
than it needs. So it just ignores
any surplus. Hence the mes-
sage ‘Extra Ignored’.

But don’t worry if you still
want an odd bug to play with.
Try this program:
10A=1
20C=1
30 IF A=C THEN PRINT A
ELSE PRINT C

The questions is, ‘What does
the program print?’ The answer
is not one

your Oric green

One of the oddities of the
Oric’s PLOT command is

««.And one to turn

ROUTINE INQUIRIES §

that it will only plot a string. If
you give it a number (eg PLOT
10, 10, 100) it plots
CHRS$(100) . . . a *d". So if you
tried a program such as:
10INPUT X

20 PLOT 10, 20, “You have
entered™

30 Plot 10,20,X

the Oric would convert the X
into CHR$(X) and print it at
10,20. To get round this, I used
STR$(X) instead of just X. Can
you tell me why this prints the
value of X in green at position
10, 207

E H Wilson,

Sevenoaks, Kent

It’s perfectly simple—it's a

ridiculous bug in the Oric’s
ROMs. The STR$ function
takes a number and converts it
to a string containing its digits.
The Oric goes one better than
most computers because its
STRS$ then sticks a Control B
(CHRS$(2)) on the front of the
string.

I'venoidea howorwhy STRS
does this. It’s not a bug in the
original Microsoft Basic butit’s
one of those extras Oric has
thrown in to make sure there is
‘no comparable competition’.

Most of the time, loose
Control Bs on the front of
strings will go unnoticed. But
you'll come unstuck with func-
tions like LEN and MIDS$ if you
try to use them. In particular, if
you plot a string with a Control
Binit,itturnstextcolour green.
Hence your charming little
PLOT statement.

It's best to chop off the
Control B whenever you use
STRS. To do this, stick a flag
BGD=1 at the start of all your
programs. Then inan alisa-
tion section of the program,
include ZO=1: IF BGD=1
THEN ZO=2. Now instead of
using STRS, use MID$S(STR$
(X),ZO) throughout  your
programs.

This may seem a lengthy way
of putting MID$(STR$(X),2)
statements in your program. It
is. But if you follow this proce-
dure, when Oric fixes the bugs
in the Rom, you only have to
change the first line of your
programs to BGD=0 and they
will work perfectly.

If you've any other patchesin
the program, they should use
BGD to test if it's a bugged
machine or not. When fixed
ROM machines become avail-
able, someone will discover a
PEEK that distinguishes be-

- tween the two versions of the

Roms.
You can use this to set BGD

automatically. You may think
that this is a horribly tire-
some process but you could be
the first on your block to
develop programs that run on

both bugged and unbugged
machines.
Subject to
verification

In a leaflet printed by Oric
q itsays ‘All types of informa-
tioh may be saved such as

programs, data, arrays, blocks

of memory, screen displays.

After saving, correct recording

may be verified before deleting

the information in memory.’
How do you save data? How

do you verify it? There appears

to be no VERIFY command.

T Richardson,

Sale, Cheshire

You can save anything you
e on the Oric. You've
just go to to know how. There's

no known Basic command to”

save arrays and Basic data but
you should be able to fudge it
using SAVE with the A and E
parameters.

All you need to know is
where the pointers to Basic's
data are and how the informa-
tion is organised. Oric should
publish this information rather
than let some poor soul go
grubbing around memory for

The leaflet also implies
there’s a VERIFY command.
Perhaps you're supposed to
develop that yourself as well. [
can't find any reference to
VERIFY anywhere except in
the famous ‘no comparable
competition’ leaflet. 1 strongly
suspect you're entitled to your
money back if you want to push
the point.

Oric say: planning fixed
ROMs but could give no details
of when or how they will be
available.

Hopefully, the ROMs will
include file handling and
VERIFY. In the meantime,
SAVE everything at least
twice. And keep waiting and
hoping . . .

Micro of
the future

Could you please give me
some details about a com-
puter made by Binatone?

D Dandy,

Bolton, Lancs

There isn't one. Not yet
anyway. Binatone original-

e

ly announced plans for a per-
sonal computer back in Novem-
ber. Goodies were to include
colour, sound, 64K or 16K
RAM at an ambitious starting
price of £49.95.

But the Binatone hasn’t been
launched yet. I get three letters
a week asking after it and
Binatone probably gets more

The company is still king
on the machine though it’s no
longer quoting any price, never
mind £50. It’s best to leave
atone alone and let it get on
with the development. You can
start thinking about buying one
when it's launched.

Anyone interested in com-
puting should buy a machine
that’s available, There will be
something even better than the
Binatone by the time it comes
along.

There’s just no point in
waiting in this business.

Hands on that
dream machine

when 1 will be able to
purchase the new Acorn Elec-
tron?

Could you give me your
opinion on the Dragon 32 as a
computer for games and educa-
tion?

I Trotter,
Edinburgh

QCuuld you please tell me

Acorn is planning to

launch the Electron in Au-
gust, although the company
hasn't specified which year.
Seriously though, evenif Acorn
meets its revised deadline, the
demand for the machine
likely to be so high thatit be
a few months after that before
you can find them in shop
windows.

As for the Dragon, what's
youropinion? Have youbeenta
a dealer and tried some of the
games? Have you been round to
your local club and begged a go
on one?

The Dragon is used mostly
for playing games and learning
to program. There’s little edu-
cational software available for
it

It’sasimple and conservative
design and its phenomenal suc-
cess has ensured that it's a
reasonably safe buy.

But while you're in the shop
looking at the Dragon, don't
ignore the other machines.
There are others with better
games, bothinterms of costand
quality. It pays to shop around
now, rather than later.

PCN JUNE 3-JUNE 9, 1983

1




There will always be
good reasons to buy the
new HP-86 personal computer.

You’ll run out of problems before the And there are lots of software options
HP-86 personal computer runs out of —for everything from accounting and
solutions. finance to engineering.

o Spreadsheet analysis solutions. Put that together with the modular

e Letter, memo, and report solutions. configuration of the HP-86, and you’ve got
o Information management solutions. a system designed to expand as your needs
e Presentation graphics solutions. expand.

® Data communications solutions.

But there are
reasons to

From now until 14th July 1983, Hewlett-Packard is offering
three valuable pieces of software for the price of one. In the
Personal Productivity Pac, you’ll get VisiCalc® PLUS, FILE/80,
and Graphics Presentations.

VisiCalc® PLUS is a powerful analytical tool that lets you
lay your worksheets out in front of you electronically. Change one
number, and adjustments are automatically made through-
out. It’s a wonderfully easy way to do your ‘what-if’
planning.

FILE/80 software lets you store and retrieve infor-
mation quickly, add to your records, delete or modify them,
and maintain your customer files or stock control system
for rapid review and usage.

Graphics Presentations, when combined with a plotter,
lets you produce professional-quality pie and bar charts, line
graphs, and text pages. You can even make overhead trans-
parencies.
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three very good
it NOW.

All in all, this is an offer designed to meet your essential soft-
ware needs. With the HP-86 and the Personal Productivity Pac,
you're ready to achieve true efficiency.

Incidentally, if you've only just bought an HP-86, don’t kick
yourself —our offer stands for existing owners too!

VisiCalc is a registered trademark of VisiCorp. AN information correct ai time of going io press.

(ﬁ HEWLETT
PACKARD

CONTACT YOUR LOCAL DEALER FOR FULL nnn[l S: Aberdeen Tyseal Computers Lid,

Te 7365, Belfast Cardiac Services, Tel: 0232 6. Belper (Derbyshire) Midlectron Lid,

el: 021-6436351, Sumlock-Bondain L1d,

Tel: 0202-893040. Brighton Office Machinery
.u]nnul 1, Tel: 0272-2 HO‘BClm‘nndgtlll Tek

2-6811. Birmingham John Mabon Assac
5 8616 south Coast Busin,
ing, Tel: 0273-689682. Bristol Decimal Busincss

5

nentLad, Tel 041-221 8413/4 Harlow STC Micros, Tel- 0 High Wycombe Rapid Recall Ltd,
L Leeds Holdene Lud, Tel: 0532-459459 L:xc:sl:r\umlm Services, Tel: 0533-29673
‘he Computer Terminal, 1-236 2187. Microcomputers at Laskys, Tel: 01-636 0845. Midlectron Lrd,

Tel- 01-488 2400 Sumlock-Bondain Ltd, Tel: 01-250 0505, 01-626 0487 Manchester Automated Business Equipment,

“Tel: 061-4320708. Holdene Ltd, Tel: 0625-529486. Nantwich Rapid Recall Ltd, Tel: 0270-629090.

Newcaste Thos Hill International Ltd, Tel: 0632-739261. Norwich Sumlock ast Anglia) Lid,

Tel: 0603-26259. Reading CSE Computers, Tel: 0734-61492. Royston (Herts) roplan Lid, Tel: 0763-41171
Slough Crellon Microsystems, Tel: 06286-4300. St. Albans Albeta Lid, Tel: 0727-74361/2.
Tunbridge Wells D ] Herrion Lid, Tel: 0892-22443
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SHINWA-CTI CP80

FULL FEATURED 80 COLUMN MATRIX PRINTER

PROBABLY THE BEST PRINTER AVAILABLE IN THE WORLD

BELOW £300!!

COMPATIBLE CENTRONICS INTERFACE
AND INDUSTRY STANDARD CONTROL
CODES MAKES THE CP 80
IDEAL FOR:—

BBC, DRAGON, ORIC,
APPLE, NEWBRAIN,
SIRIUS and many more.

OPTIONAL RS232
INTERFACES AVAILABLE
BOTH UNBUFFERED
AND BUFFERED

Made in Japan

FULL ONE YEAR WARRANTY
SPECIFICATIONS

80 COLUMN
BIDIRECTIONAL LOGIC SEEKING

eus AND SUrERScRIFTE
9 X 9 DOT MATRIX -
COMDENSED PRINT
EMPHASISED PRINT
GRAPHICS SET - _wmansll 11004
WEPSS, Hr b | =Ly

L T SO

EABCDEFGHIJKLMNOFAGRSTUVWXYZI\]1"~_"abcdefghijklmnolg
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PTRENE ()Nt - /0L

PEHE%AT () ¥+, -, /0123456789 j<(=>?

NO DELAY! - TELEPHONE YOUR CREDIT CARD No. TODAY
AND YOU CAN START PRINTING TOMORROW

- AND IF YOUR NOT SATISFIED RETURN WITHIN 14 DAYS

FOR A FULL REFUND.

HI-RES GRAFPHICS AND BLOCK GRAFHICS

TRUE DESCENDERS

+ AUTO UNDERLINING

FRICTION AND ADJUSTABLE TRACTOR FEED+VERTICAL AND HORIZONTAL TABS

+ BACKSPACE
+SELF TEST
+ ITALIC PRINT STYL

and literature.

EX STOCK
£289 +var
FREE 24HR
DELIVERY!

DEL!

.Post Code.
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&2
I
1

—RAMBTON S ERLE
- =5 7o kev
OPEN § DAVS AWEEK +
2 t g 1t Name
- ﬁ T COMPUT ENTRE %
By it with Acvess VISA
! s L E Add
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COMPUTER CENTRES LTD.

Please send me FREE print out samples



Geof Wheelwnghl is lhe matchmaker for this marriage between Tdnd\« G ulur .md Ihc Drdgon

A sideways switch

e Tandy Color and Dragon compu-
ters hu\L‘ a Iul m common — same
I

share much n[ t.l(h other’s mrmdu
software.

You'll even find that programs written
for the Dragon will often work on the
Tandy without any modifications what-
soever, as long as you studiously type them
in from a listing.

But when it comes t ing cassette
software from one machine and loading it
on the other, the famed compatibility
begins to break down

If you're simply L‘Lh:iIIL_JIIL programs
witha friend who owns a Dragon (and you
own a Tandy), just ask your friend to s:
programs under CSAVE “File Name™.

With a little work, meaningful conversation is possible between the Dragon and the Tandy.

file. You can then simply LOAD the
program on either machine, LIST it and it
should run without further conversion.

Syntax Error

However, if you're trying to convert a
commercial piece of software it’s a
different story. Although you're unlikely
to have any problems getting a Dragon
program to LOAD on your Tandy Color
Computer (or vice-versa), you'll inevit-
ably find that when you attempt to RUN it,
a Syntax Error will be the response.

The reason for the error quickly becom-
es evident when you LIST the program. A
simple FOR X=1TO15 statement comes
out as FORXRENUMIPCLS15, while
PRINT 2#3 becomes PRINT 2PUT3.

These odd transpositions are a built-in

machines, ensuring that they can't
considered clones of each other.

Ifyoustarton the premise that the major
difference in programs loaded from casset-
te is the interpretation of Basic reserved
words and operators, you won't be far off
the mark. The table below gives a list of
words in Dragon’s Microsoft ic and
shows the corresponding words that turn
up on the Tandy when you load a Dragon
program into the Color Computer.

Crossed words

Many of the words are exactly the same
Commands such as DATA, IF, INT,ON,
PRINT and READ go unchanged in
moving from a Dragon program to the
Tandy's memory. But the IF statement
isn't much good without a corresponding
THEN — and THEN is read by the Tandy
as SCREEN.

Even the equals sign is misread by the
Tandy as RENUM. The easiest way to
convert programs from one machine to
another would be a word processor that
can edit Basic and allow you a simple
Search and Replace function to change all
the words that have been n

But since word pmu
tend towards the pri
scale (especially ones that can edit Basic
programs on low-cost micros), you ought
to have an alternative conversion method

The alternative method would involve
writing a machine-code routine which
would contain all the information in a data
table compiled from the informationin the
table. The machine code routine would
check any program you loaded into it and
iny occurrence of tokens that w
t using the table as its source of

up to you— LOAD your

program, it, arm yourself with this

and the file will be saved as an ASCII text  protection for the companies thatmakethe  table and start converting.

DRAGON TANDY DRAGON TANDY DRAGON TANDY DRAGON TANDY
ABS ABS EXEC TAB( NEW (CLOAD RESTORE RESTORE
ACS MiD§ BP LEN ON ON RETURN RETURN
ATN CHRS FIX AN OPEN LusT RIGHTS RIGHTS
AUDID SKIPF FOR FOR PAINT > RND RND
CHR$ POINT GET = PCLEAR t RUN RUN

CIRCLE Ok COSLB GOPSET POLS + SCREEN SCREEN
CLEAR NEW GOTO GOPCLS PCOPY EDiT SET SET
CLOAD OPEN HEXS cos PEEK EDF SGN SGN
CLOADM OPENM IF IF PLAY TROFF SKIPF SKIPF
CLOSE SET THEN SCREEN PMODE TRON SIN SIN
CLS SOUND INKEYS POS POINT L0G SOUND SOUND
COLOR AND INPUT INPUT POKE CONT STOP STOP
CONT st INSTR VARFTR POS USR STRINGS PPOINT
C0S VAL INT INT PPOINT TIMER STRS LEFTS
CSAVE CLOSE JOYSTK JOYsK PRESET * SQR SIN
CSAVEM CLOSEM LEFT$ TAN PRINT PRINT TAN ASC
DATA DATA LEN JOYSTR PRINT TAB PRINT TAB TIMER INSTR
DEF FN CSAVE PRESET LET RUN PRINT USING PRINT USING TROFF STEP
DEFUSR CSAVE STRINGS LIST CLEAR PRINT (@ PRINT (@ TRON NOT
DEL Sug LLIST RESET PSET - USR STRINGS
DIM DIM LINE OFF PIT < VAL RICHTS
DLOAD DEF LINE INPUT OFF INPUT READ READ VARTR HEXS
DRAW DEL L0G PEEK REM REM > DLOAD
EDIT THEN MEM SR , ' = N
END END MID$ X RENUM RENUM ) RENUM
EOF INKEYS MOTOR AUDIO RESET RESET 1 PCOPY
‘This table shows you how to Tandy's Drag
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Hundreds of problems.
One solution.

Controlling the production of tomato grow bags may
sound simple enough, but co-ordinating all the different
aspects on a brand-new production line was not without
its headaches. When the production manager turned to
the company’s new micro for an answer, it was THE
LAST ONE which made it possible to create a system in
hours rather than months. TLO then went on to produce
over one hundred individual solutions for this company
in a period of less than a year.

STORE N

A simple, moving, graphic display was needed by a
major computer retailer to demonstrate how a new
product line could maintain compatibility with some of
his earlier machines. Half an hour’s work with THE LAST
ONE and he had a program displaying bar-charts,
graphs and printouts. Little more than an hour later the
same program was up and running on three other makes
of micro. When asked what made the four machines
compatible, he laid the credit squarely with THE LAST
ONE - “some manufacturers would be hard put to even
use the same mains plug — TLO at least gets them all
speaking the same language”

Nomi

To return to previous menu type a * al any pomt

The biochemistry department of a major Scottish
university had a need for a filing system which could
store details of abstracts of biochemical articles and
which would allow retrieval of relevant material through
entry of key words alone. A massive database had to be
implemented on an Apple II computer and retrieval
times needed to be measured in seconds not hours. TLO
did it and the solution has since been widely published
for use on other machines.

Using a to solve a 1
always as easy as it sounds.

One solution that has helped solve hundreds of
problems in installations throughout the world is
THE LAST ONE (TLO).

A glance through the three examples on this page
will give you some idea just how versatile TLO is.

TLO runs on the Apple II and Ile, Commodore 4032
and 8032/96, TRS-80 Model II (TRSDOS or CP/M),
most CP/M, CP/M 86 and MS-DOS machines in-
cluding the IBM PC (PC-DOS) and Sirius.

Try out TLO for £50 + VAT

A limited demonstration version of TLO is now
available for just £51.50 including full documentation,
VAT, postage and packing. This is fully refundable
against purchase of the full version.

Find out what TLO can do for you by sending today
for a free information pack. It could be the solution to
hundreds of your problems.

THE 1AST ONE

D.J. ‘Al Systems Ltd., Dept D. Station Road, Ilminster,
TA19 9BQ. Teleph i (04605) 4117.

blem is not

ated‘SOFTWARE PRODUCT OF THE YEAR 1982’ and selectedas

finalist inRecognition of Information Technology Achievement Awards (RITA)
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SOUND PART 2 [ e

Bob Maunder continues his orchestration of your micro’s sound and music commands.

r Brown

Al

ast week's Oric feature looked at

toggling sound channels on and off as

ell as use of the envelope command.

This week we use the PLAY, SOUND and

WAIT commands to continue the pursuit
of musicomputer excellence.

The PLAY command on its own is not
much use. But when combined with
SOUND, it can give both musical and
non-musical noises, from whistles to
footsteps.

The sound command takes the form:

SOUND CH,P,V

‘Where CH is the channel (1 to 3 are the
tone channels, and 4 to 6 the noise
channels), P is the pitch (or period of the
vibration of the note) of the sound
produced, and V is the volume, which
varies from 1 (the lowest) to 15 (the
loudest).

If V is set to zero,
determines the volume.

The following program gives a footsteps
sound by alternating between a pitch of 10
and 15,

5 REM FOOTSTEPS
10 FOR N=1TO 20
20 PLAY 0,1,1,300
30 P=(N AND 1) *5 + 10
40 SOUND 4.P5
50 PLAY 0,0,0,0
60 WAIT 60
70 NEXTN

It is more convincing with pictures:

then PLAY

5 GOSUB 100: GOSUB 300
10 FORN=1TOQ 37
20 PLAY 0,1,1,300
30 P=(NAND 1) *5 + 10
35 GOSUB 200
40 SOUND 4,P.5
50 PLAY 0,0,0,0
60 WAIT 60
70 NEXTN
80 WAIT 1000:CLS:PAPER 7:INK 0
90 PRINT CHR$(20):POKE
#26A,3:STOP
99 REM Set up walking figure
100 FOR J=0TO 15
110 READ B:POKE 46080+8
*ASC(*a")+1.B
120 NEXTJ
130 DATA 28,28,28,8,28,62,62,
61,61,60,28,20,50,34,34,51
140 RETURN
199 REM Draw figure at position N
200 PLOT N, 10, *a™:PLOT N, 11, **.b”
210 RETURN
299 REM Draw scene
300 CLS: PAPER 3:INK 0:POKE
#26A, 10:PRINT CHR$(20)
310 POKE 48520,18:POKE 48480,18
320 FORL=0TO3
330 POKE 48040+L*40,20
340 NEXTL
350 POKE 48200, 17:POKE
48201,4:POKE 48240,17
360 PLOT 1,4,CHR$(9) +
“012345678901234567890123456789
012345
370 RETURN

Music-making Oric

Although SOUND can be used to
produce musical notes, the Oric has been
supplied with a command especially for
this purpose — MUSIC:

MUSIC CH,OCT N,V

CH is the tone channel (1 to 3), V is the
volume (1 to 15, or 0 for PLAY to
determine the volume), OCT is the
octave number from 0 (low) to 6 (high).
and finally, N is the note number.

N ranges from 1 (note C) going up one
digit per semitone to 12 (note 8). The
command is very flexible and has an
excellent range, as shown in the program
here:

10 PLAY 1,0,1,200

20 FOR OCT=0TO 6
30 FOR N=1TO 12
40 MUSIC 1,0CT.N,2
S50 WAIT 20

60 NEXT N

70 NEXT OCT

80 PLAY 0,0,0,0

Chords are easily obtained: all three tone
channels can be opened, using PLAY,
and then a different note of the chord can
be set on each channel by separate
MUSIC commands.

It is simple to get the Oric to play a
tune. Because of the flexibility of the
instructions, you can vary volume and
tempo to your taste as shown:

10 CLS:PAPER 6:INK 0

i INPUT “Enter volume (1—15)";

30 V=V AND 15

40 INPUT “Enter delay (1—7)".D

50 D=D AND 7

100 POKE #26A,11:PLAY 2,0,1,2000
110 FORJ=1TO 18

120 READ N W

130 MUSIC 2,3,N,V

140 WAIT W*D*10

150 NEXTJ

160 MUSIC 2,2,10,V

170 WAIT 240

180 PLAY 0,0,0,0

190 STOP
1000 DATA 3,2,6,4,8,2,10,3,11.1,10,2,

8,4,5.2,1 i

1010 DATA 6, 2,3,3,2,13,2,54,2,2

Notes are held in the DATA statements
as two-digit pairs, the first specifying the
note number, and the second specifying its
length (in eighths).

Ifallthe notes are the same length(asina
little jingle), then the note numbers may be
putin a string:

5 PLAY 1,0,2,1000

10 T$="13243546571324354657666798:9;
ic<<<;:987654321111"

20 FOR J=1TO LEN(TS)

30 N=ASC (MIDS(T$,J,1))-48

40 MUSIC 1,3,N.3

50 WAIT 20

60 NEXT

70 PLAY 0,0,0,0
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TRANSFERRING BASIC!

suddenly the Colour Genie can run the programs available lc)r Iht‘ Genie I. Marc Lu.luc explains.

Co our Ge ie’s
thought transference

v people still own and buy the
Genie | micro-computer because
of its reliability and vast amount of

available software. Unfortunately, the
Genie I has a black and white display, and
sound can only be produced by software
generating square waves from the cassette
port into an external amplifier.

Itis possible to purchase a colour board,
h resolution board and a sound board
for the machine, but that would bring t
computer cost high above other machines
with similar features.

The Colour Genie, on the other hand, is
comparatively inexpensive. It also sup-
ports 98 per cent of the Basic commands
available on the Genie I. the exceptions
being SET, RESET and POINT.

These commands were used for the very
low resolution graphics on the Genie I, but
remarkably, the first 12K of the Colour
Genie ROM is almost identical to the
Genie I ROM. The Colour Genie has a 4K
ROM extension to support the Colour and
Sound enhancement commands.

The Colour Genie has two types of
screen displays: a text screen and a high
resolution screen. The high resolution
screen allows 160x96 pixels with four
colours and this takes up 4K of user
RAM.

But here’s the funny part. In the text
screen, you can program the individual
pixelsin 128 characters, or you can use 128
pre-defined characters. With simple pro-
gramming, you could produce a display of

FIG1 FIG 2 Figure 1. MMM:MIH.M
T wersions of CSAVERS.

16K - 32000 10 DEFINT A = Z Figure 2. A sample program to transfer to the

326 - 48384 20 FOR I = 128 TO 255  Colour Genie which requires no modification.

48K - 64768 30 PRINT CHRS(I); Flznna Addresses of potential problem areas
40 NEXT I when converting programs from the Genie
50 GOTO 20 and Il to the Colour Genie.

FIG3 ADDRESSES

P Genie I and II Colour Genie

r A

o r Keyboard Map 38010 - 38800 FEOIH - FEBOH

b e

1 a Video Map 3CO0H - 3FFFH "4400H - 47FFH

e (text mode)

m

320%192 pixels in 16 colours (eight method of transferring Basic programs is

colours, eight tints and hues), and take up
only 1K of user memory!

Asthe Colour Genie and the Genie I are
so much alike, you would think any
software sold for the Genie I should runon
the Colour Genie. Well, not entirel

The Genie I support % 16 char:
screen, while the Colour Genie has a
4024 character text screen. This isn't a
great problem, as anyone who gets the
hang of programming on the Colour Genie
will soon be able to make the slight
alteration that is necessary to change
Genie I programs.

The other snag is that the Genie I tapes
are 500 Baud, while the Colour Genie
tapes are 1,200 Baud. Also, the format of
the tapes is slightly different

So you could conclude that the only

to type in the program by hand. Not so.

Machine language
CSAVER is a utility which allows you to
take a Basic Program LOADed into the
Genie lor IT, and then e a copy of that
programonto atape which will LOADinto
the Colour Genie. Instead of spending the
next two weeks retyping and debugging a
16K Genie 1 Basic pragram, you now only
need a few minutes to make a good copy
Suddenly, the Colour Genie has access to
the large set of programs available for the

e[

CSAVER is a machine language pro-
gram, and must be entered using an
editor/assembler. The program is ve
short, and you should be able to get it
working within a couple of hours.
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Once you've assembled the program,
youwill end up with an object tape. Forthe
sake of convenience, we'll name the tape
CSAVER. By the way, you must alter the
assembly code as appropriate for the
memory size of your machine, and if you
have a Genie I you must change the
program to use the second cassette port.

Now that you have the object tape, tryit
out. Reset your Genie I or I1. You must
then reserve amemory size. Refertofigure
1 for the memory reservation required for
your machine. Enter thisnumber and press
NEWLINE. Now, type in SYSTEM
followed by NEWLINE. This tells the
Basic interpreter that you wish to load or
execute a machine code program. The
system should reply witha *?.

Now type CSAVER followed by NEW-
LINE. This tells the Basic interpreter that
you wish to LOAD in a machine language
program named CSAVER. Enter the
machine language program into your tape
recorder (on the Genie I or Genie II, not
the Colour Genie!) and press the play
button. The program should now LOAD.
If not, refer to your owner's manual for
instructions about LOADing problems.
Once the tape is LOADed, the system will
reply with another®?.

Simply type / followed by NEWLINE to
activate CSAVER. The screen should
clear and the program credits will be
displayed. CSAVER is now active in
your system. If you wish to SAVE a
program in Colour Genie format, simply
type SAVE“filename” instead of
CSAVE*"filename™.

Try typing in the program in figure 2.
Now, prepare the cassette recorder with a
blank tape as you woiild using the CSAVE
command. Type in SAVE “A” followed by
NEWLINE. The tape will be SAVEd in
Colour Genie format and, when complete,
the message “save complete”™ appears
followed by the usual READY statement
Now, you can CLOAD the program into
the Colour Genie as normal.

Most of the straightforward, ordinary
Basic programs should run without any
change, but you may have trouble with the
sophisticated ones. Some of the potential
problem areas may occur with POKEing
the video display and PEEKing the
keyboard and programs which contain
machine code subroutines. Refer to figure
3 for the common address differences
between the Colour Genie and the Genie
and I1.

With some obvious modification, it
should be possible to get a version of
CSAVER which will transfer machine
language programs, since the only differ-
ence in tape formats (besides the baud rate)
is the program leader. The format of the
machine code leader and the Basic leader
on the Colour Genie are the same.

Mark J Leduc is chairman of the National
Colour Genie Users’ Group. A cassette
version of the machine code program in this
article is available from the group. Write to:
Mark Leduc, Chairman, National Colour
Genie Users’ Group, 46 Highbury Avenue,
Bulwell, Nottingham.

[ — . T [

ORIGIN

SAVEADR
INIT

PROGST

LOOF3

couT

CALOOF

WAITI

WAIT2

PHESS
PHESS]

BITFF

Genie | or Il Basic program utility

origin — 48K version
Change to BDOOH for IZK version
or 7DO0H for 16K version

EQU  OFDOOR

ORG ORICIN

QU 41AI0 “SAVE" command vector

LD HL, PROGST CSAVE code start address

1 ( SAVEADR) , KL Insert CSAVE code in SAVE vector
CALL 01 Clear sereen -- ROM routi

CALL Display credits

DEFM TGBAERS — Ganta I of 1% ca Colour Cands’
DEFB 13

[ BASIC progran transfer ueility’
DEFB 13
pEFE 13
DEFE 13
DEFE O
a» osccH i Jusp to BASIC READY
w L i Change to 16 for Genle T
L A5
1
%] (BITFE) A
CALL 02126
CALL  PSYNC
CALL  2337H ROM Boutine -- place sEring in
command 1ine into temporary
string space
L Save HL
2a130 ROM Houtine -- Place address of
temporary string into DE
A,(DE) Store file name in Accusulator
Write Byte to cassette
HL, (40AGH) Start-address of BASIC program
DE, L Swap reglsters
HL, (40F9H) End address of BASIC program
A,(DE) 3 Get byte of BASIC program
DE i Point to mext byte
cout ; Write Byte to Cassette
180 3 Compare HL and DE
i T flag set if HL = DE
NZ,0PROGB 3
oLren 3 Tu
PMESS. i Tell User I'm Dome
13

“Save complete’

13

0

HL ; Restore HL

; Back to BASIC

; Disable interrupts

ESS* BEREEAEEY ARNSSCES B

B,255 ; Length of leader

A, OMR ; Leader byte

couT Write byte to cassette
L0OP3. ; Loop 255 times

A, 66K ; Syne byte

; Use alternate registers

EGEEERE ©
5

c,8 o. of bits in a byte
Save Hyte to send to cassette
LL  OBIT Output bit —- Time sync
B350 ; Timing delay
Z  WAITL i Loop for time delay
L A,D ; Restare byte to send
RLCA i Shift right -- LSB into earry
D,A ; Save byte state
L C,BITOUT 3 Output bit if it 1s in carry
B,3AH i Time delay

i Loop for time delay

c 3 Decrement bit count

KZ,CALOOR i Loop till all eight bits done
AP i Restore old registers

RSEESEE
£

; Return to caller

73 A, (BITFF) 3 Get mask

TR 158 i Swap bottom two bits

our  (OFFH),A ; Output to cassette

1 (BITFF), A ; Save mew mask

RET i Return to caller

POP  HL ; Pop message address off stack
5 A, (HL) ; Get byte from message

e i W ; Point to next byte

oR A i 1s 48 zero ?

JR NZ,PMESS2 i Juap, 1f so

a* (uL) + return to caller

PUSH HL L

CALL 33 i ROM Routine —- display character
PP HL ; Restore HL

am PMESSS i Tey next byte of string

DEFE 5 3 33 for Genie 1 second casserte

PCN JUNE 3-JUNE 9, 1983



PCN PRO-TEST

Mike Gerrard passes sentence on a cassette-based word processing package for the Dragon.

odeal has been importing good

qual rcade games from the US

and successfully converting them

from the Tandy to the Dragon. and with

Telewriter it has introduced what seems to

be the first word processing package for the

Welsh machine.

It is also the first word processor I've

used, and as a novice I was surprised how
easy it was to master.

Features

Telewriter converts the Dragon’s rather
large and boring-looking 32 x 16 text
screen into a 51 x 24 display of clear
characters.in both upper and lower case,
enabling you to manipulate text easily and
quickly. Four versions of the program are
on the cassette.

Some word processing packages try to
incorporate every printer into one pro-
gram, thereby sacrificing facilities, but
the first version here will work with most
standard printers, the second is for the
Epson Grafftrax, the third is a.Centronics
version and the fourth will link with
Terminet, Teletype and some daisywheel
printers not covered by the other three.

Presentation

The cassette comes with a smart cream
ring-binder, Adsize, which containsbotha
page reference manual for the experi-
enced user and a 27-page tutorial for the
newcomer. The manual is indexed and
useful appendix of commands. I

ish the manual that came with the
Dragon was this helpful and logical.

Getting started

When loaded (and the programs are
duplicated in case of problems) a menu
allows you, on a single key command, to
create a new file, edit an existing on
afile or part of a file to tape, read in a file
from tape, add a file from tape to what’s
already held in memory, verify a file that
has been loaded. move to the printer
format or have a word and line count of the
text currently held, there being room for
up to 18,500 characters.

In use

The tutorial begins by showing you how to
create a new file, and then leads you
through the control commands available,
showing you how to move the cursor
around, delete and insert text, align
paragraphs, move blocks of text from one
place to another, and scroll quickly back
and forwards through the pages on file.

Just a few hours with the instructions
familiarised me fairly well with the com-
‘mands, as most of them are logical entries,
such as B for Begin, P for Paging andsoon.
There was little confusion with the Dra-
gon’s own editing commands.

The program also provides a search
facility, enabling you to skip through the
text and locate every instance of a word.
Youcanthen delete it, ignore it, or replace
it with another pre-chosen word. What it
doesn’t have, though, are two different

Stuart Briers

Big-screen
writing on
the Dragon

you, for example. to keep astandard letter
infile and send different copies toeachofa
series of names and addresses held else-
where. But in a program costing only £50
and aimed at a home micro you can’t
expect all the facilities business executives
demand from more expensive systems,
There is an automatic wordwrap; any
word which would be left unfinished at the
ransferred to the next line,
E can be disabled if you want
your words broken, though this is the
nearest the program comes to offering
automatic justification of the right-hand
margin. If you want that without broken
words, you'll have to wait for a more
expensive package.
The printing commands allow you to set
theline spacing, leftmargin, characters per
line, upper and lower margins, lines per

areas of text memory which would allow page and pagination. You can also have

direct access from file tape to printer or
from keyboard to printer.

One extremely useful feature is %Print,
allowing you to run off a few lines for
inspection before going ahead with the
whole printing. This % facility also applies
to saving files from tape, so you can easily
confirm that saving is actually happening.
There is also an auto-retry feature when
searching for files. so you don’t have to
type in CLOAD continually. The machine
just keeps on looking for the file you want.

Reliability

There is a certain amount of precaution
against error, with a prompt of ‘Sure???"

en attemp to type in hing
which would wipe out an existing file, and
although most of the commands are only
double-key entries (such as CLEAR-X), 1
think the worst you could do inadvertently
would be to wipe outaline of text by hitting
K for kill instead of M for menu. It seems
to be a small risk when set against the
simplicity of use.

The commands for setting the printer
are also fool-proofed, and if in error you
make your 4-space margins 44, or even
444444 as [ tried, they are instantly
resettable.

In two days of working on the package,
the program crashed just twice. While
scrolling backwards through several pages
of text that I had entered from the demo
programs provided on the tape, I found
myself looking at a page full of what
appeared to be Chine: ters, and
there was nothing for it but to reload

This unfortunate incident was no great
disaster with a demo program, but losing
several pages of incomparable and irre-
placeable prose would have taught the
virtue of saving as you go.

Verdict

I was impressed by Telewriter. It was casy
to master, even for someone with no dlru:l
:xme.‘m.L of word processors.

ar packages for other machines
seem to cost at least half as much again as
Telewriter. and Microdeal hasn’t skimped
on documentation.

Comparing it to a full-blown package is
like comparing the Pocket Oxford Diction-
ary ta the full 13-volume edition, and while
it might be nice to have the full set. the
pocket version will satisfy your needs
about 90 per cent of the time.

RATING
Features
Documentation
Performance
Useability
Reliability
Overall value

Name Tclewriter Application Word processor
System Dragon 32 Price £49.95 Publisher
Microdeal (0726-67676) Format Cassette
\Language Machine code Otherversions Tandy
‘Color Computer Outlets Mail order, John
Menzies, selected Boots, other dealers.

30
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Strengthen your hand

mgW

The complete information control system for need and enter your records. If the layout or
the Commodore 64. Ideal for any home, data field sizes are not quite right, correct
business or professional environment where them and carry on. Superbase gives you an
records are kept. Create the format you unrivalled range of powerful features including:

—— ——
Send me details of my nearest
Commodore Superbase 64 dealer
Name

]
Address. I
\

Precision Software Limited
Come and see for yourself at the Park House 4 Park Terrace
Worcester Park

i 7/ Surrey KTd 7] England
Telephone: 01-330 7166 9
on Stands B36 . 716 Prec
Telex: 8955021 PRECIS G recision
Also at the London Computer Fair / elex Software

at
16-19 June on the Commodore Stand.
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ESPITE What

but to praise them.

We think they make fine machines.
And they're prabably the most well-

known computer manufacturer you've
ever heard of.

Sorather than just ask you to
compare our CAL personal computer
with justanyone's personal computer,
wed like you to compare it with IBM’s.
(Plus the new DEC machine and the
Sirius too, if you like).

“BET YOU WISH
YOU WERE CALLED

we say, we come not to bury IBM

Pure self interest. Our self
interest and your self interest.

Tobegin with, price is a big plus for
the CAL personal computer. In general,
we work out about 33% less expensive.

But priceisonly a small part of the
story.

The CAL personal computer can
take 8 bitand 16 bit software.

The keyboard isidentical tothe
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or the option of RS 422 ports.
For operating systems
the CAL can have
CP/M;CP/M86;
MS-DOS'and BOS:
Usingthe BOS
system,CAL's
personal computer
canoperate asa multi-
terminal system with remote
visual display units.
Depending on your
experience sofar, some of
this will sound impressive,
orsomeof itwill sound like
gobbledygook.
_ In either instance
we'll be anly too happy to
tell you more.

The CALPCisthe
latest producttoemerge
from Computer Ancillaries:
a British company that's
successfully produced the
CALtext word processor and
the Durango computer range.

As a British company,
we offer a fully established
on-site service and support
facility from our own engin-
eering staff throughout the UK and Eire.

Which, with all due respect to our
American friends, tends to put the icing

“BET YOU WISH YOU WERE BRITISH,
ALMOST 33% LESS EXPENSIVE, HAD
& AND 16 BIT PROCESSORS WITH
FULL MULTI-USER CAPABILITY”

7

L on the cake so far as you're concerned.
e i e Please ring or write now for further
IBM PC. Very easy to use. Adetached information.
71 key unit. s byt st
Whenitcomes tolanguages the CAL r——=——cmrm = = o]

PC features Basic, Cobol, Fortran, Pascal
and Multi User Microcobol.
The CAL gives you two 400K floppy

O 1am adealer and would ke my Is. My current main line product is

Name __ Position

discs as standard. Plusaninbuilt SMB, | ‘e,
10MB, 15MB or 20MB hard disc. o A
The CAL PC hasRS 232, Centronics | cinonsmm barcon e twz00€y @J
I Tel:(0784) 36455
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Looking for a speedier Spectrum? Ted Ball reviews a Forth-coming attraction from Abersoft.

AForthfirst
for the Spectrum

orth is becoming a very popular

programming language on small

microcomputers because it's almost
as easy to use as Basic and almost as fast
as machine code. Abersoft Forth is an
implementation of FIG-Forth, with disk
simulation in RAM, and a number of
extensions which are mostly toallow you to
use the special features of the Spectrum.

Features
Being an implementation of FIG-Forth,
Abersoft Forth includes the complete
standard FIG-Forth vocabulary, and with
the disk simulation in RAM you can enter
and run published program listings without
having to make changes.

The disk simulation uses 1 1K of memory
to represent a disk, and the disk handling
words treat this block of memory as if it
werea . Thereis an editor which allows
youtotype programs into the ‘disk’area, in
the usual FIG format where each 1K of disk
is treated as a ‘screen’ with 16 lines of 64
characters. i y
suitable for the Spectrum’s 22 x 32screen,
Abersoft has kept it for the sake of
compatibility.

Abersoft’s extensions to FIG-Forth
include sound, colour, graphics, tape,
keyboard and printer commands. Where
possible it has the same names as the
corresponding commands in Basic, but
you have to use them in Forth’s normal
Reverse Polish form.

All the colour and graphics commands
from Spectrum Basic have equivalents in
Abersoft Forth, except CIRCLE, presum-
ably because of the difficulty of im-
plementing and using this command in an
integer-only language.

RAW is rather different from the
Basic DRAW command. In Abersoft
Forth, xy DRAW draws a line from the
current position to the point (x, y), while
the Basic command DRAW x,y draws a
line from the current position to a pointata
distance x horizontally and y vertically
from the current position.

For sound, Abersoft Forth has the word
BLEEP, which allows you to set values of
duration and pitch related to the processor
clock cycles. With the extra speed of Forth
you can produce more varied sounds with
BLEEP than with the BEEP command in
Basic, where you have to give duration in
seconds and pitch in semitones.

As well as the extensions that allow you
to use the special hardware features of the
Spectrum there are some miscellaneous
non-standard  words. These  include
CASE, ENDCASE, OF, OF, which
together give a case statement of the type

found in Pascal and other structured
languages. There are also some words that
operate on 32-bit numbers — 2DUP,
20VER, etc.

Presentation

The tape and a neatly printed instruction
booklet come in a clearly labelled box.
The booklet is mostly for reference, but
it does have a short introductory section to
help you get \Inr(ed It describes some
differences in g the computer in Forth
instead of Basic. For example, there is a
different method for getting the symbols
which are printed in red below the keys.
There is a short expl. of some of

is missing from the glossary. There are also
words which come up in the vocabulary
when you use VLIST, but are not in the
glossary, for example, INCX, INCY, X1,
and Y1.

The glossary doesn't tell you which
words are in the FIG-Forth standard and
which have been added. If you want to
write portable programs you need to get
the FIG Implementation Manual to find
this out.

In use

The editor has been taken from the listing
inthe FIG Implementation Manual, and is
rather complicated to use. For example, to
editaline you first have to give a command
to copy the line into the editing buffer, and
thenif you want to insert extra textinto the
line you have to give a command to move
the editing cursor to the position you want
and another command to insert the extra
text

Other forms of editing require a similar
sequence of commands. If you are experi-
enced in using Forth you can add extra

the extensions, mainly the graphics and
input/output words. The section on the
editor defines the editor commands, and
gives some explanation of their use.

More than halfthe booklet’s 28 pagesare
a glossary ing words available in
Abersoft Forth, giving precise definitions
of what the words do, the inputs they
expectand lheoulpulx hwg\ve Butthere
are misp and ion.

bnme misprints could give you a lot of

Benue 23676 ce + sume 2
e+ gueF pRay =%
DOUN B wnﬁ oM'ENUS DRAUR
CEFT Rrno
© SuAB DRAUA S
IGHT @ DRAUR
"""‘”"ﬂ? bUF DOUN DUP LEFT

Allyou need is Abersoft's im,
you 's implementation of Forth, a
above demonstration.

trouble, particularly if you've just started
learning Forth. For example > appears
as<_ atthe heading of its definition, and the
words RO and SO (with the digit ‘0") appear
as RO and SO (with the letter *O").

Most of the omissions are words that
Abersoft has added. The introduction
mentions UDG, which allows you toset up
userdefined graphics characters, but UDG

ds to the editor, or replace it with
another, but if you are learning Forth a
complicated editor like this can make
things difficult.

Once you have got used to the Reverse
Polish Notation and the idea of using the
stack instead of variables, Fort n easy
language to use, and the graphics com-
mands in Abersoft Forth allow you to do
anything in Forth that you can do in Basic.

However, the extra speed of Forth
makes a big difference. You can get speed
improvements of ten to 50 times, making it
possible to produce moving graphi
would otherwise have to write in machine
code.

Verdict

Although at £14.95, Abersoft Forth is
more expensive than most versions of
Forthfor the Spectrum, its features make it
well worth the price. I could not find any
bugs, and the only real fault is the
ol ons and misprints in the documenta-
tion.

Abersoft also promises low-priced addi-
tions including Microdrive file handling, a
Z80 assembler, floating-point arithmetic,
and a more expensive compiler to allow
you to compile Forth programs into a
stand-alone form that can be sold in a
self-contained form.

These additions will make Abersoft
Forth a very useful programming system.

RATING
Features

34
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It's paddle your own graphics on the Apple 11+. But Mike Whitney has that sinking feeling . . .

Up the creek
with a paddle

e Apple II is the grandaddy of all
microcomputers. As ‘venerable’isthe
description it most often attracts these

days, it's all the more surprising how well
its high-resolution colour graphics have
stood the test of time.

But the problem with all high-resolution
— for the Apple or any other machine —is
how to get the picture you want onto the
screen. GPS is a graphics editor for the
Apple, and attempts a solution to this
problem

Features

The hardware required is an Apple 11+, at
least one diskette drive, a colour or
monochrome monitor and the Apple game
paddles or some form of joystick. A 16K
RAMcard and additional diskette drives
can also be used if available, and an Apple
Silentype or other graphics printer is
needed if you will be wanting hard copy of
your drawings.

GPS is designed to give you the power to
draw on the high-resolution screen, in
colour if you have it, using the game
paddlesura]msnck Theobjes

tested. The alternative method, required
for other graphics printers, is to use the
binary dump of the screen. But you will
need suitable software for this purpose,
and this is not supplied with the GPS
system.
Presentation

The packaging of this product cannot be
faulted. The manual, of about 70 pages,
comes in a padded stiff-backed ring-
binder, with packets for the two diskettes
containing the programs and other soft-
ware.

can be manipulated either in

in groups, the ma lati aunlabl:
including moving the object or group
around in the picture, duplicating it as
often as desired, changing its size, rotating
it and changing its colour.

A picture can be saved on diskette,
either in GPS format — in which case you

as a binary image of the hi-resolution
screen for printing or for use as a fixed
background for a later picture.

GPS ready to roll

A powerful feature is that individual
objects or groups can also be saved in GPS
format on the diskette. Objects saved in
this way can be used as standard items,
loadable into any picture, and fully capable
of being manipulated in all the ways
described above.

The package is claimed to be capable of
printing your picture, directly onto a
Silentype printer, but this feature was not

work

One thing to beware of is reading the
manual cold — that is, without trying all
the examples on the Apple as you goalong.
This package, because of the kind of job it
rying todo, isnot easy to get to grips with
st, and the manual reflects this fact

But the subject matter is presented in
easily swallowed pieces, and a standard-
ised system of phrases is used to describe
the required actions — there's even a
glossary of these phrases at the end of the
manual.

The authors seem to have achieved the
not-so-simple feat of making a tutorial text
serve equally well as a reference for the
more experienced user. All things con-
sidered, T would class the documentation
as well above average

Getting started

One of the key features of the program is
that almost everything, including menu-
selection, is done with the paddle or
joystick and the paddle button. Once
you've got the hang of this it’s very good,
but it can land you in some pretty pickles
before that happy moment arrives.

But this kind of difficulty has to be seen
in perspective. Software can be easy for the
beginner to use, or fast and efficient for the
more experienced, but rarely both at the
same time. The manipulation of graphic
images is an awkward business at best, and
it was probably right in this case to give the
advantage to experience

In use

GPSis not for doodlers— you need to plan
your approach to drawing your picture
very carefully. Start with the background,
and work forwards. Treat every surface as
a separate object. Don’t start colouring in
your picture until everything has been
done in outline. Save work-in-progress to
diskette at regular and frequent intervals.
Learn the package thoroughly before
trying anything too ambitious, so that you
know all the time-saving dodges!

One problem I found was that it was
difficult to control the graphics cursor.
This is a little spot of light on the screen,
which is your *pencil point’, and which you
move with the game paddles — one for
left-right, and one for up-down. 1 have
tried this before, and find it next to
impossible. On this occasion I used the
Apple joystick: thisisalittle better, but not
much.

The software could have helped out
more here by providing some useful
standard shapes automatically; the only
automatic drawing feature actually pre-
sentis the ability todraw straight lines from
point to point. The addition of such
features would add considerably to the
value of the package.

Reliability

Program ‘hang’ is a phenomenon all micro
users have met at one time or another. For
no apparent reason your programseizes up
solid, and won't respond to anything you
do. The only remedy is to turn the machine
off completely, so losing whatever work
has been done since you last saved it.

GPS did this three times in a four-hour
session. What gets me is that the manual
even warns you about this possibility. It
seems totally pointless to test a program,
find a bug and then, instead of curing it,
just document it in the manual. As far as
I'm concerned, programs with this sort of
fault score very low on reliability.

Verdict

This package will do the job it is designed
for, provided you are prepared to putin the
necessary effort. The reliability problem is
irritating. but you can keep its effects to a
minimum by regular saving of your work.
It could be improved, but in its present
form is perfectly usable, and could be a
great boon to, for example, writers of
games programs.

RATING

Features ann
Documentation nnnn
Performance nnn
Usability ann
Reliability an
Overall value oon

Name GPS graphics processing system
Applt. hi-res graphics System Apple

9275, and Apple dealers

PCN JUNE3-JUNE 9, 1983




Anewslarisborn

pulsar

16 BIT BUSINESS SOFTWARE




PULSAR business software is the creation of
ACT - the company behind the Sirius 1 and
recognised leader in 16-bit personal computing.

The new PULSAR range, developed by ACT
at a cost in excess of £1 million, takes full
advantage of the power and expandability of
16G-bit computers.

1t is inherently faster and more powerful
than traditional 8-bit software.

And it is a true 16-bit range, designed and
developed by ACT's own software engineers.

PULSAR offers more of all the key
requirements in business software:

MORE PORTABILITY

Written thoughout in machine-independent
portable languages to protect your software
investment.

LONGER PEDIGREE

ACT has more than 17 years experience in
developing business software. Thousands of
companies throughout the world use ACT
packages.

GREATER INTEGRATION

All the PULSAR packages are designed to
share information, avoiding duplication of files
and eliminating re-entering of data.

MORE USER-FRIENDLY

ACT's unique UFO (user-friendly
origination) routines allow even the inexperienced
user to quickly and easily configure a PULSAR
system to precise requirements.

7
oy

For more information on the
new PULSAR Range clip the
coupon and return to

ACT (Pulsar) Ltd "
FREEPOST,
Birmingham B16 IBR

or call

021-454 8585

 indicates registered trade mark. Ownership details on request. ALL prices exclude VAT.

BETTER TRAINING

Two training centres, in London and
Birmingham are open to all PULSAR users.

MORE SUPPORT

A “"hot line'’ telephone support scheme (o
instantly resolve any operating queries.

PULSAR SOFTWARE CENTERS

Only PULSAR is available through the
unique network of PULSAR Software Centers.
These are hand-picked computer dealers who
handle a range of personal computers but who
specialise purely in PULSAR to meet all business
needs.

THE PULSAR RANGE
Sales Ledger £195

Informer Database £295

Purchase Ledger £195 Micromodeller

Nominal Ledger £195 SuperCalc™

Payroll £195 MultiPlan™

Stock Control ~ £195 WordStar™

Invoicing £195 Select™

Data Analysis ~ £195 MailMerge™
dBasell

AVAILABLE NOW FOR SIRIUS -
IBM PC and DEC Rainbow
coming soon.

Please send
me further details
of the new PULSAR Range.
Name kal s 2
ition.
Company
Address. -EORl R S T o




Which joystick should you buy s getsto grips with the problem

These days games players are becoming choosier about their

Jonstichs levices for manipulating
Aol them el 1o provide the ultimnt
g betier scores

creen-ohjects are appearing in
sreat variei user interface
givang vou more accurate controland deline

Oner the comimg months PCN will ran several jovstick roundups. i

Gl ook at selected jovsticks as and when they appean

Kempston's Competition Prois a solidly
‘constructed unit and comes with an interface for
the X Spectrum.

-

TheSpectravision Quickshot features a helicopter-
style grip. It works with the Atari and the Vic 20.
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Interfacing with
the Spectrum

Kempton's Competition-Pro joystick for
the Spectrum represents one way around
the perennial problem of getting a
joystick to manipulate a game designed
for a keyboard. The Pickard joystick
controller (PCN May 20-26) is an
ingenious, if primitive solution to the
problem of the portless Spectrum.

The Kempston joystick approaches the
problem on two flanks. First, the
company has managed to get several
software companies to include joystick
routines in their commercial games.
These are compatible with- Kempston's
joystick interface.

The interface plugs onto the edge
connector on the Spectrum, and the
joystick is configured through a standard
joystick port. This means it is possible to
configure other joysticks to the interface.
This is no mean feat, and indicates a
certain amount of clout and respect for
Kempston among the micro-software
industry.

There are currently 14 action
with Kempston joystick compatibility
including products from Artic, S:Iver;oﬁ
and Quicksilva.

The other method of configuration
is a little more complex. It is
possible to dig into Basic programs and
modify them to accept the joystick
commands, which are mapped to address
31 in the Spectrum.

Kempston claims the joysticks are
selling like hot cakes.

Joysticks tend to be packaged rather
like something you'd expect to find in
Woolworth's. Kempston's joystick is no
exception. The packaging is slick, but the
documentation tends to let it down.

It never ceases to amaze me how much
effort many companies put into a
product, only to shove a scrappy bit of
paper in as a last thought. T suspect that
the instructions may also be a little
obscure for many puvph.-

The joy itself is another matter —
it looks as though it has been ripped out
of an Italian sports car. The good thing
about it is its low profile and short throw
(motoring correspondent jargon for how
far the stick moves at its handle).

With longer sticks there is a tendency
for the long travel to topple the thing
when you're after a particularly devious
alien on the other side of the screen. The
only solution here is to keep a firm grip of
the thing with the other hand.

With the Kempston joystick, I found
that as long as I kept enough weight
bearing down on the stick, I could keep
my other hand completely free for the
firing button.

The joystick is extremely accurate, and
is very responsive to small movements.
Construction is also  very rugged.
Kempston boasts of the nylon-covered
steel shaft on the stick, and the unit has a
very droppable feel about it.

5

The firing buttons, by the way, could
be described as ‘hair trigger’. It takes
only the xl\ghtesl depression to zap. The
joy\mk is connected to special

interface, - which is plugged into the
Sp:mum edge connector.

The only grumble I can find about the
hardware is that the lead dangles down
across the Spectrum keyboard, making it
difficult to enter the loading commands.

Rem Kempston Competition-Pro Joystick and
Spectrum interface Machine Sinclair Spectrum
Price Spectrum Joystick and interface £25, Vic
20/Atari joystick £16, Specirum joystick
interface £15. Qutlets Kempston 0234 852997

Chopper-style
fire control

The Spectravision Quickshot features
more of a helicopter-style grip. This is to
be encouraged, as extended playing with
a stick tends to wear holes in the palm of
your hand.

The Quickshot has a full pistol-grip,
with its trigger button on the top of the
handle. There is another button on the
base, so you can adapt it to your own
playing style

The base also features a ‘contour
groove’ for better grip, although the
advantages of this are hard to gauge

The Quickshot uses a standard joystick
plug compatible with Atari, Commaodore
Vic 20 and the NEC 6001. It also features
suction cups on the corners of the base.
These aren’t really the ultimate answer to
the stability problem, but they can be a
help as long as your playing style isn’t too
aggressive.

Accuracy and feel are very good —
there is none of that ‘loose tooth’ feel in
the playing action. The Quickshot is
heavily constructed, and this is a very
important factor in choosing a joystick.
Its cord is a comfortable four feet.

Distributor  Vulcan  Electronics  is
promising to release an interface for the
Spectrum soon and this will apparently
cost around £10.

Rem Spectravision Quickshot Interface Atari
400/800, Commodare 64, Vie, NEC C-6001
Price £11.95 Distributor Vulcan Electronics
Outlets Most Commodore and Atari dealers

The Atariplays
its bestshot

Atari’s own joystick for the Atari 400 and
800 is worth using as a yardstick for the
others. It's probably fair to say that some
other computer manufacturers have nev-
er really had their hearts in producing
little peripheral items like joy-

Atari's joystick controllers consist of
what looks like a scale model of Nelson’s
column without Nelson. This doesn’t
really endear it to the palm of your hand

— the thing can get rather uncomfortable
during an intensely ‘gripping’ phase of
play.

The casing isn’t as flimsy as some, and
it looks as though it could take a
reasonable pounding without problems.
The lead is a short three feet. The
accuracy is good, although the mechan-
ism seems over-sprung, needing a good
deal of effort to move it.

The single firing button is not as
responsive as it could be, needing a good
strong push to get it firing.

Iem Atari Joystick controllers Machine Atari
400 and 800 Price £13.99 Outlets Most Atari
dealers

Acorn’s portable
pistol-grip

Acorn has approached joysticks from yet
another angle. The BBC joystick control-
lers we tested came as pairs, sharing the
joystick plug at the back of the BBC
micro — both cables go into the same
plug.

Instead of the controllers resting on a
table, they are the pistol-grip type, with
the fire button occupying the trigger
position.

You aren't tied to a flat surface while
playing — instead the controller is held
and fired with one hand and the joystick
is manipulated with the other. This gives
you more flexibility in your playing
position

Two people playing an action game can
easily adjust positions to take turns in
front of the screen, and it also makes it
much easier to play in front of the
domestic telly, which usually doesn’t rest
on a table. But this hand-held design has
disadvantages too. It is often difficult to
maintain your bearings when you are
controlling a screen object over two
dimensions. It pays to try and keep the
trigger pointed at the screen, so you can

RN
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Outstanding Features

Super Strong nyion and steel construction, bu
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Spectrum Joystick inerface £15.00
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16K Crysaal £595
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(Micro) Electronics Ld

Please debit my AccessVisa® Account No, * Delete 1 soplicabie

QUICK-SHOT
JOYSTICK

(COMMODORE APPROVED)

In 3 months our Quick-Shot
Joysticks have become the best
sellers for VIC and Atari Home
Computers. We now have a
range of conversions allowing
you to use the Quick-Shot for your
BBC Computer, Oric, Spectrum
and Dragon.

For more information contact
DAVE BISHOP on: 01-203 6366

VULKAN
ELECTRONICS

Are your finances driving you mad?

In addition the ability to
search, locate, delete or

Do you see re correct previous entries. List
Don’t worry, now you can have by category facility is included.

Do you
finan

nd that working out your
makes your head buzz?
ed?

Hilton's Personal Banking Additional Bank Reconciliation
System on your side, giving you
a clear head start and
(hopefully] putting you back
into the black!

Maintain permanent records
and fully detailed statements of
your finances includin
# All cheque book transactions
and bank receipls

# All standing order paymenls
Automatically Processed
(monthly, quarterly, six-monthly
or annually and for set number
of payments)

&K iz

module available to

match your Bank
ment to your Personal
ing System account.

Full instructions

guaranteed afte: os
maintenance provided.

* PBS ZX81 £6.95 (16K)

* ZX SPECTRUM £9.95 (48K)
* DRAGON £9.95 (32K)

Bank recasciliation for wse with abeve] £5.

Hilton Computer Services Ltd
(Dept XX) 14 Avalon Road,
Orpington, Kent BR6 9AX
* YOUR PBS IS NEVER OUT OF DATE
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on-screen control, but the pistol gripis
uncomfortable.

keep vour stick movements oriented to
what you expect 1o happen in the game

Because these joysticks are hand-held
they different method to send
information to the computer. Instead of
the normal spring-loaded stick, which
centres itself in a vertical position when
left to its own devices, the BBC control-
ler uses a pair of potentiometers to send
information to the computer

The computer interprets the signals
from the potentiometers as directions for
movement across an X-Y axis. To the
user all this means is that the joystick
moves evenly through about 90 degrees
in two dimensions — there is no spring
loading and this is eminently suitable for
a hand-held controller

It also gives the user more accurate
control over the screen object. So much
for the theory. In practice, we found that
the joystick was fairly accurate, but
comfort was another matter.

The pistol-grip area is a rectangular
plastic moulding with little compromise
for the shape of the hand. It is uncomfort-
able to use for any length of time, and the
trigger mechanism is difficult to get to,
unless you have the finger-reach of a
concert pianist. The unit's construction
can only be described as flimsy

Although the BBC joystick is reason-
ably priced at £13, we would recommend
*hanging fire’. PCN will bring you other
joysticks for the BBCs as they come to
hand

use a

Rem BEC Joystick Controller Interface BBC
model A or B Price £13 per pair including VAT
Outlets Mail order from Acorn or through BBC

RPERIPHERALS ¢

WORKTORULE

tfirstsight, the subjectof rulers seems
an unpromising one for readers of
PCN. But strange though it may
seem, the humble ruler can be a valuable
aid for many of the more mund
users can 5

Inmac is an Ameri mmp ny which
has been around long enough to concen-
trate on aids for programmers, and
budding programmers. as well as on such
things as disks and cabl,
Perhaps the most obvious use for a ruler
during the study of program printout.
The Hi-Lite Ruler is the simplest
Inmac ruler, butis nonetheless a real help.

The Hi-Lite is 15 inches long. and is
calibrated in sixteenths and tenths of an

inch.

Read it right
Its main use, however, is the ‘line window”
which enables you to concentrate on one
e at a time, when reading printout. This
s you an easy way of not misreading
lines.

If you use a micro as a word processor,
mum y want to \lmi.n aspecial format for
your text. You need to work out a way
of getting the printer to follow it, and this
can be a very tricky business.

The first time round. the tendency is to
try the ‘hit ormiss’ method —setting up the
printer’s parameters on screen and hoping
that everything is going to come out the
way you want it
There is another way. The second of
Inmac’s aids, the Word Processing Ruler,
enables you to work out the characters per
inch, and see how they are going to come
out on paper

The Word Processing Ruler has seven
scales in all. This is achieved by using both
the front and back of the ruler, and by

leaving a transparent space along the
middle,

Anyone who wants to design formats to
set up documents on a word processor will
save time with this ruler.

The scales include six, 12, and 15
acters to the inch, and each of the
scalesis numbered from 1 up, overa 14inch
length. and this gives 210 columns on 15
pitch as a maximum.

The third ruler, the Forms Design Ruler,
is intended for systems analysts, pro-
grammers, and anyone who uses or designs
computer printout for any purpos

Itis made of steel. and is 18 inches long,
and considerable ingenuity has been used
in its design. It has more facilities than the
others which we have examined so far

The Forms Design Ruler is calibrated in
sixteenths and tenths, and holes have been
made in the ruler which replicate exa
the 22 locations vou must avoid if you are
using standard 11 inch. 66 line paper.

A punched cardscale tells you how many
ds there are in a set, to within five.

Handwriting scales are provided at 5, 4
and 3 characters to the inch. This makes
easier to design forms which are bette
human-engineered.

Various paper thicknesses are engraved

on the ruler, so that you may adjust vour
printer more exactly. Metric scalesare also
provided, should you need them.
A square, circles. a triangle. and a
punched card shape are all provided, to
assist in minor flowcharting tasks, and
standard (American) file hole spacing is
also given, by perforation.

Rems Data Hi-Lite Rule

. Word Processing

09285-67551
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Max Phillips picks up an IBM-compatible that approaches perfection — but then . . .
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e Ajile is state of the art personified.
Anderson Jacobson’s new machine is
asuperb IBM configuration inasports

bag that weighs less than an Osborne. An
8088, 246K RAM,, twin 320K floppies, MS
DOS, bundled software . . . this could just
be the portable productivity tool.

First, alittle background. The Ajileisn't
really an Ajile. It's designed and built by
the Canadian Dynalogic Infotech under
the equally silly name of Hyperion. The
established and much admired AJ became
an OEM and was sole UK distributor. For
three days.

Following a precedent set by DRG-
Sirius and ACT business machines, who
recently merged inorder tosell a greenand
white striped machine called the us,
Dynalogic, through Gulfstream (a subsidi-
ary of its parent Bytec) is also selling the
Hyperion he

This explains at least half of the
Hyperion name. And alsowhy Alisselling
a machine with an ‘Ajile’ sticker on the
front and the ‘Hyperion’ name throughout
its documentation and software.

Presentation
The review Ajile arrived in its sporty
carrying case plus a plastic bag full of
manuals. The drawingstherein tellofawell
made shipping carton, complete with leads
and so on

One bright idea is the inclusion of a
writeable master disk as well as the usual
notchless copy. So the novice can get on
with the tutorial without having to plough
through formatting and copying masters.

Documentation

The documentation is the first big letdown
of the system, particularly if you read the
manuals before using the machine. There
are three big ring binders full — these are
IBM-like in design, but not content

They're too big to carry round with the
computer, 50 you also get a spiral bound
pocket guide to stuff in the sports bag with
the machine.

The whole lot looked as if it had been
printed by a clapped out daisywheel
running, I suspect, under Wordstar. It
reads as if too little time was spent writing
it. Artwork is limited to simple but
helpful line drawings.

The manuals are aimed totally at the
novice. There are some superb introduc-
tory pieces — at least three for each aspect
of the machine — but they don’t go on to
give more helpful and advanced infor-
mation.

Thankfully, little has been done to the
Basic and Multiplan manuals. The rest
seem to run round in circles, and there are
some lovely curiosities.

There's the inconsistent — a power light
that changes from amber to red during the
tutorial. There’s the archaic — an
octothorpe ap s on the screen (prizes
for the best drawing of an octothorpe on a
postcardto . . .). Eventhe tragic—a page
or two on Microsoft's inability to deliver
GWBasic on time. It turned ouit to be on
the disks! There's even a filler — 11 sides
devoted to a table of the ASCII set.

™ UAPDWAR

qaeg

In: touch
In: Scribe
Multiplan
Explain

The Ajile’s beautifully built and designed internals. it's awkward to open but it is built like a tank.

Nice computer, shame about the docu-
mentation. AJ and Gulfstream will do
themselves a big favour if they sort out this

mess

Construction
But Dynalogic has produced a superbly
designed and engineered portable. The
Ajile is a single tiny unit incorporating
screen, computer and disks. The detached
keyboard slides underneath when not in
use, and its tiny footprint is a real pleasure.
The Ajile doesn’t steal your desk and can
easily be shifted on to the floor if you need
the space.

Al is proud that the design work was
done by the team that did Li and it
certainly has the same ugliness. It's also a
silly colour. Next time I change a printer
ribbon I'll show you why.

Opening the Ajile proved to be some-
thing of a battle, involving at least six
screws and two screwdrivers. But it is a
portable, and needs to be well put
together. Inside is quite a surprise — the
monitor and disk drives take upmost of the
room, and the computer is tipped sideways
on two boards at the back. There’s plenty
of air in the middle, complete with a small
but not so silent fan.
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A feast

for everyone
interested in

computers.

. We're preparing a mouth-watering

S|

Over 120 exhibitors from all over
the world will be there.

Which makes this Show the biggest
ever mounted in Britain by one computer
manufacturer.

£3,000WORTH OFEQUIPMENT TOBEWON
Theres also£1000worth of computer
systems to be won every day at the Show.

COVER CHARGE

Admission to the Show costs only £1.
Family tickets are also available for
just £2.50.

And isn’t that a small price to pay
for a feast like this?

I cannot attend but would like information
on Commodore Computers (please tick box):
‘ Personal [] Business [
L Name

spread for our 4th International Computer
Eow atthe Cunard Hotel, Hammersmith.

r*_f—_—;_\—__‘
| THE CUNARD HOTEL
‘ HAMMERSMITH LONDON wg 8DR
| i HARDWA RE
Appetising array of new prod;
pon;:ble and hand-held mmpa‘?:rers,u ;:lgnur
and daisy whee] printers, and full colour

monitors. Plus the VIC 20, Commodore 64,

8000, 500 and 700 series.
SOFTWARE
A carefully chosen selectior
are ‘ 1 0f games,
/ C;;«!D/ CAM, information retrieval, .cpr;ad
| sheets, word processors and ed ucational
! software,

i PERIPHER ALS

§ dccompaniments to your main

: ste
| Lhoqse from the vast range of disk ga:ve,; ;
| printers, plotters, monitors and games
| accessories,

THE'
4TH INTERNATIONAL
OMHPUTER SHOW

THURSDAYJUNE 91H

c2emM-6p

FRIDAYIUNEIUIH e
L10am- 6p)

S)}TUR?{\YJU{\IE Ilth - lDA’»l*IS\:‘M

)

Post to: The Commodore Information Oem:ra
Dept. CS,675 Ajax Avenue, Slough, Berkshire SL14BG.
Telephone Slough (0753) 79292.

Address =

4

Telephone

PCN JUNE 3-JUNE9, 1983




You were impressed by the

umqueportahl&!‘.psnn ComputeL

Now take a look at the one that
sits on your desk.

The QX-10. A tully integrated Deskiop Microcomputer System
A new member of the Epson family.

But there's more to the functional and stylish lines of this
remarkable machine (just to prove that beauty isn't only skin deep).

The lightweight CPU, monitor and Keyboard units are very easy
o use — even for a first time operator. You could say that our
system takes all the hard work out of using software, and once
used...you probably will

What's more, when it comes to cost you'll find there's more
power for your money.

Just lock at these qualities.

192k upgradable to 256k RAM, Z80A CPU, RS-232C and
parallel interfaces. CP/M and multifont BASIC comes as standard

The QX-10 offers an incredible graphics capability.
80 columns x 25 line display has 640 x 400 resolution und. lull bit
image control for greater définition, 16 : 1 zoom and special effects.

QX-IO

THE HUMAN COMPATIBLE  Extraordinary product.
BUSINESS MICRO Exceptional quality.
Epson (UK) Limited, Freepost,
Wembley, Middlesex HAS 6BR.
Freefone: 2730. Telex: 8814169

Not to mention a unique split screen facility enabling different
typestyles and graphics to be shown together. A major first for
educational applications.

For even more power — simply slot in up to 5 optional interface
cards for cassette, bar code reader joysticks, sound generator,
plus a Universal Interk Jeveloping your own
Clock, calendar and full buuery I:uck up cumplete the system

As with all the other respected Epson products, you are assured
of high quality. (We even manufacture the slim line disc drives
ourselves.

So, at last there's a desktop microcomputer system that really
works together. To really work for you.

See it soon. We know you'll be impressed.

e L I

O I would like a demonstration of the QX-10.

[ Please send me details and the name of my local stockist
Nama® et e L2

Positin @
Company __
Address__

PCN 3-6
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All around the Ajile. Top: the 7-inch screen, power light and twin disk drives. Middle: The PC-like keyboard
with the vital ten function keys. Bottom: The curiously labelled interface ports. The siot in the top of the
case is a convenient camying handle for short trips,

Keyboard

The keyboard plugs into a little socket,
which s at the back of a tiny hole, hidden in
a dark recess in a slot underneath the
machine. There's an access hole, apparent-
ly smashed in the case by an irate designer,
but itstill looks like something your dealer
should fit. The manual hedges the issue,
and says the keyboard should come
plugged in

It’s one of those ghastly imitation PC
keyboards that doesn't click and sags in the
middle. It’s like typing in a bowl of mushy
peas. This is £3,000 worth of gear, but the
keyboard makes it feel cheap and nasty.

The thing is nearly PC layout. There's
two blocks of five function keys across the
top, and these invariably correspond to the
key labels displayed on the bottom line of
the screen. In the gap in the label display
there’s a real time clock. An upwards
arrow and octothorpe appear here to show
when the keyboard is CAPS and NUM
locked

Screen

The screen isa 7inamber monitor, offering
a fully featured 80 or 40 column screen and
up 10 640 x 250 high resolution graphics.
There are brightness and contrast controls
on the Ajile’s fa and the displa;
perfectly workable, although the
seemed a little off, with some characters a
little blotchy and the left margin a little
curved.

But it seems like heaven to an Osborne
user. The screen times-out after three
minutes without anyone touching the
keyboard, and the Ajile goes into power
down state, only to reawaken when you hit
a key. This is presumably a safeguard
gainst a bright image becoming a perma-
nent”feature of the monitor, and not an
attempt to panic the user. You never see it
when you are actually using the machine
but [ hope that Dynalogic has remembered
that mice don’t use the keyboard!

Storage

The Ajile has two IBM compatible 320K
floppies. In addition, Dynalogic has had a
fiddle in the Bios to create a RAM drive
configured as C:. Thisisn’t asmuch fun asit
sounds

C: is normally 90K in size. A standard
Autoexec batch file usually fillsit on power
on with standard MSDOS utilities. If you
knock its size up to the maximum 160K,
vou run out of system RAM to run such
trivia as the communications package and
text processor. You also get around 13.5K
free for Basic

MSDOS 1 doesn’t really understand
RAM drives. So C: comes out only about
ten times faster than floppies. If you had a
one drive system, C: would be a great help.
On a two drive machine, it's not that
special.

Expansion
Round the back of the Ajile are seven
numberedsockets. They are labelled like a
washing machine, with ridiculous little
drawings. Take your average new Ajile
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owner and ask him to show you the parallel
printer port. Is it two vertical lines next to
each other? Or two vertical lines on top of
cach other? It’s not that obvious, even if
you do understand the difference between
serial and parallel transmission.

There are three American phone jacks.
Hyperionsinthe USsport builtinmodems,
and once the relevant blood sacrifices and
daughters have been sent to you-know-
who, AJ may be able to sort something
similar out here.

Apart from an external monitor jack,
the only other socket is the mysteriously
labelled heap of dominoes. Yes! It's the
expansion port. You'll be able to plugin a
non-portable. expansion bus, complete
with TBM compatible slots, hard disks and
50 0N, .

Operation
The Ajile works, and works well. Switchon
and it runs through 30 seconds of diagnos-
ticsand then boots MSDOS. Thisisn’tyour
average common-or-Sirius MSDOS, but
one that Dynalogic has done a fair amount
of fiddling with.

Everybody else seems to be waiting for
MSDOS 2 and its fabled — sorry, fabulous
— user shell to give them a user-friendly
computer. Dynalogic has put in a lot of
work trying to make MSDOS 1 more
presentable.

After C:, the most obvious tweak is the
Ajile’s reliance on soft key lines. The label
line on the screen and the ten function keys
are used to do most of the work, though the
command line can be used normally.
There’s a mixture of MSDOS commands
and keys that move to other soft key lines.
CTRL and F10 (invariably the:Help key)
produces a complete map of all the current
soft key lines.

Dynalogic has taken the soft keys right
into the bundled packages, even throwing
alabel line across the bottom of Multiplan.
Provided your hand to eye co-ordination is
good enough, and you don’t let your brain
interfere, the soft keys work well.

It’s not the world’s friendliest system,
but it does make life easier for the novice
without destroying MSDOS’s usual -
tion CP/M command line. Dynalogic’s
version of the MODE command even lets
you switch off the keys. It's certainly
interesting to use a computer that goes the
whole hog on soft keys — everyone else
gave them up at least two weeks ago.

The Ajile is also rather good at Help.
There’s lots of it available, usually by
pressing F10. Besides being able to get soft
key and keyboard explanations, there’s a
full Explain command which will docu-
ment most of the Ajile’s features. Anyone
who is reasonably confident can get away
with Help and Explain and leave the
manuals at home. i

There have been other modifications to
MSDOS: DISKNAME titles disks and
ERASE replaces the usual DEL. ERASE
has a /P switch that prompts the user before
deleting individual files. All in all, it's a

s thomabifol

tion of MSDOS.
You get a complete set of development

tools, including the Macro Assembler that
often gets lost somewhere between Micro-
soft and the end user, andif it does turn up,
usually does so with a price tag. As well as
MASM, there’s LINK, CREF, DEBUG.
EXE2BIN and last and definitely least
EDLIN.

There's a version of GWBasic, renamed
BasicA to indicate that it’s closer to IBM
Basic than most GWs. The manual
apologises for there being no BasicA, but
an interim GWBasic instead. But it’s nice
to see that Dynalogic has kept its promise
to supply BasicA when it becomes avail-
able.

There will never be an IBM compatible
Basic, but Dynalogic BasicA is pretty
close. No matter what its compatibility
status, BasicA is one of the most powerful
and useable interpreted Basics you can get
your hands on.

Bundled applications packages include
Multiplan, a communications package
called In:Touch, and |n:Scribe, ominously
billed as a text processor.

Multiplan is very safe ground. Until
1,2,2 V2 makesit to the UK in big numbers,
Mulitplan is as good a spreadsheet as
you'll get both in ability and ease of use.

It's a bit strange to have the ten function
keys thrown in as well — using Multiplan
becomes a bit like flying the flight
simulator. Thank heavens for mice.

In:Touch would be alotmore funif had
amodem to try it out with. It combines the
role of a phone book cum auto-dialler as
well as more normal data communication
facilities. When AT sorts out a modem for
the Ajile, I hope it throws in a Prestel/
leletext emulator as well.

But the big mistake is In:Scribe. People
the Osborne ‘bundied
ion have frequently missed
avital po Osborne doesn’t bundle just
software. It bundles good software, and
In:Scribe just isn’t what you'd expect it to
be

It's a superb on-screen text editor. It
does amazing things like on-screen bold-
face, underline, sub- and super-scripting.
[t'sfast, and provided you can work the soft
keys, a relative doddle. Butit's not a word
processor. It can’t print finished docu-
ments onto that old fashioned paper stuff.

Ifinally found out how you are supposed
to print the documents. Drop back into
MSDOS, stick CTRL-P on and TYPE the
file! You can say goodbye to minor things
like underlining, subs'n’supers, headings,
page breaks and so on. You've also got to

be fast with the On-line/Off-line button on
the printer, unless you want to finish your
love letters with the note ‘Press any key to
continue’,

Very 2001 this. I want to take it into the
street and hit it with a piece of bone. Why
isn't In:Scribe a word processor? Maybe
the print formatter isn't ready. Perhaps
you are supposed to buy an Ajile for your
friend and send him the file with In:Touch.

Whoever heard of a portable without a
word processor? Come to think of it,
whoever heard of a system text editor that
could do on screen sub- and super-
scripting? Buy an Osborne, it comes with
Wordstar. Or at least add the price of
Wordstar to the price of an Ajile.

One fish and many days of joy/prosper-
ity for the first distributor, Gulfstream or
AlJ, to do something about this laughable
mistake.

Support
This is the key to the Ajile’s success. Its
high price is only justifiable because it
leaves margins for proper support. And
proper support iswhat Anderson Jacobson
is all about.

The Ajile will be supported by the same
established nationwide network thathand-
les AJ terminals. Contracts will include
on-site repair and replacement. The Ajile
can be bought outright, or leased.

Software is, of course, no problem.
MSDOS and heavy IBM ability put it right
where all the best software is, and is going
to be. Not all IBM packages will run first
time, but modifications should not be so
major that they stop everything from being

available.
Verdict

The Ajile is the real state of the art. It's not
arevolution that's ‘coming soon toa dealer
nearyou'. [t'sflesh and blood, 8088-based.
IBM-compatible reality. It’s a shame that
mistakes like the cheapo keyboard, 24
hour d ation and In:Describabl
have to be made.

And the Ajile does need to be without
mistakes. Its high price can be explained
away, since it's roughly equivalent to a
similar [BMset-up. But youdon’t compete
with IBM, you undercut it. Machines like
the Compagq and Corona are going to grab
mass market status first . . . provided IBM
itself doesn’t beat them to it.

The Ajile will have to move, and move
fast — on performance if not price. Simply
to survive.
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Each w

K in this section PCN tests the latest games for y

you to play.

W)

SPECTRUM
Uphill
struggle

Mame Everest Ascent Systom 48K
Spectrum Price £6.50 Publisher
Richard Shepherd Software,
0628-21107 Format Cassette
Language Machine Code Outats.
Mail order from Richard
Shepherd Software, Freepost,
Maidenhead, Berks SL6 SBY.
Everest Ascent is described as
an adventure-type game, but
this is perhaps an overstate-
ment. Tt lacks the complexities
of a true dungeons and dragons
adventure, and is relatively
easy to crack. But it will still
provide hours of entertainment
and frustration

Objectives

The object of the game is to
climb Everest. You have an
initial £1.000 to finance vour
expedition. and you can’ buy
equipment and supplies, hire
sherpas to carry it and build up
to three base camps.

First impressions
It takes 20 davs to scale the
mountain, and play takes the
formof two movesa day. There
are numerous hazards to over-
such as crevasses, rock-
hin ice, avalanches, and
snowman.

come
falls,
an  abominable

Different equipment is needed

that above ce
heights you need oxvgen
heat pads

As play progresses, your
expedition gains international

in
and

recognition and  donations
come flooding in. The snag is
that you have to return to the
sherpas’ village to collect the
cash. But this does give you the
chance to recruit more sherpas
and buy more supplies

Your strength rating is the
key to the game. Too low
you could find a
flashing up telling vou that the
expedition is exhausted be-
cause of your dynamic leader-
ship. You can increase your
strength rating by hiring addi
tional sherpas — some ha
higher ratings, but they expect
1o be paid more.

As seems typical for low cost

€

games software, the cassette
comes with the minimum of
explanation. One irritating

problem was the LOADing

nstructions. which were in-
adequate.

In play
Once LOADed, the prog
draws an animated picture of

a
with
don’t know what fallin
should sound like. but I'm sure

Everest snow falling. [

it's nothing like the clicking
coming out of the Spectrum’s

brief instructions. There then
follow three pages that allow
vou to . buy equip-
ment and buy supplies.

Thistakes youto the morni
of the first day. Throughout the
rest of the any response
1o a question leads to a graphic
superimposed with text offer-
ing four options of what to do
next

My first expedition came to 2
grinding halt at the end of the

\

e

p

first day. I forgot to buy a tent
Returning to the village [ tried
to buy a tent only to be told that
I had no money left! End of the
first game. and a dawning
realisation that careful plan-
ning was essential to success.
The next expedition fared a
little better. At the start of the
cond day T ran into the first
wrd. Needless tosay I didn't
have the required piece o

equipment. Returning to the
I bought it and had
calculated that [

should e £86 left. As I left
the village, a message flashed

uponthescreen tosay that Thad
run out of money

In fact this problem was to
happen again — on several
occasions. This was no fault of
mine, and I can only conclude
that there was a fault in the
program.

The other annaying problem
me across also lay with the
way the program was vritten. |
found that it was possible to get
trapped by a hazard that
appears where it should not be.

To give an example, 1 dis-
covered that above a certain
height, heat pads were re-
quired. Inasubsequent game, |
planned to build a base camp
immediately below this height,
and carry the heat pads up to it
before returning to the village.

required above this point’. No
matter whether [ tried going up
or down the mountain, the
same message flashed up on the
screen. In the end that ex-
pedition collapsed exhausted
‘because of my dynamic lead-
ership’.
Further expeditions  sug-
gested alternative strategies,
and eventually I stormed up the
mountain accompanied by v
tually all the sherpas available
andcarrying all the equipment [
could buy. Incidentally, be-
cause of the international rec-
ognition, the expedition ended
up with a nice £7.000 profit!
Having done it once I tried
different permutations to do it
quicker and more cheaply. It
absorbed many happy hours of
frustration as [ tried to unravel
the logic of the programmers.
My onlv lasting disappointment
was that no matter how hard 1
tried, I couldn’t find a way of
climbing the mountain \IHLI\-
handed without oxy

Verdict
The game is based on the
challenge of climbing Everest
using a big support team. It's
casy to master the basic tech-
nique of playing the game while
you're thinking out the winning
strategy. Having found a sol-
ution |||\. me could, for some

|
| Everything went well. I people, lose its appeal, but you
‘ reached the predetermined may enjoy trying to find diffe-
overnight point, and went rent ways to reach the top.
\ through the procedure for set- A lot of thougit hasgonc into
| ting up a camp. The the game. so it's a shame it's
| following morning I attempted  partially spoiled by some quir-
to retrace my steps back down  ky features
the mountain only to be con- Ralph Bancroft
fronted by a message ‘heat pads
required above this height TING
The aforementioned heat LallmgAppeal Ll 1]
1ds had of course been left at  Playability £ £ Ry iy
J the base camp, so I tried goir Useofmachine 60 0
back, only to be told ‘heat pads  Valueformoney — £SréeR e
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Sellyour
unwanted
Software!

80% of original price paid!
Any home micro!

Special opportunity to get into
games programmingwillbe
enclosed with details sent!

Spectrum 16/48K - ZX81 - VIC 20 - Commodore 64
Dragon 32 - BBC A/B - Oric - Acorn Atom - Lynx
and Newbrain.

Send for full details to:

COMPUTERHOUSE .«

FREEPOST
ILFORD
ESSEX IG12BR




FOX

ELECTRONICS

Presents Products:

For the Spectrum The VIC-20, The Jupiter Ace and the ZX-81

The Fox
2 machines only) takes your machine to
48K, no soldering required and full in-
structions supplied.

Unbeatable value at £24.00

m Upgrade Kit (for issue

New from FOX the Vixen RAM

for the VIC 20. Switchable between 16K or
BK + 3K gives you the option of full 16K
RAM or BK and 3K RAM in one pack.
Simply plugs into

rear expansion port

no re-addressing of

existing basic programs

needed only £39.95 o por.

Let your VIC 20 talk to you with the New
erbox speech synthesizer with an

infinite vocabulary of spoken words

Fully proglnmmnhla and simply plugs into

Improve your  New Sounds O let your
games with  for your Spectrum do
the Spectrum  Spectrum the talking
Joystick. with the New with the
Professionally programm- b
built from able sound phanetic
strgng nylon  generator. synthesis,
and st unlimited
Amustior  £19.95  vocabulary
all games + 8p PP complete
lovers. 5 with
ONLY or inexpens-  goeaker/-
ively enhance  gmpjifier and
. existing housed in a
+ £1.00 P&P. sounds with  gmart black
a sound box. Also for
expansion for B
only £6.95 + Boeh at
T £56.00
incl. P&;’

viC Includes a series of

sch'wm! routine in Epmm o facilitate the
Progamnng. P57 00 i o
Coming shortly from FOX
THE TANDEM THE PACER

Expandable ex- Uniquely expand-
pansion system, able 16K RAM
gives 4 expansion pack for the
slots for VIC 20 Jupiter Ace.

cartridges. Custom

Similar concept to
designed case,

ZX Panda. For
plugs directly into more power to
computer. Further Faster Forth you
expanded by using need a Pacer.
Tandem system 16K expandable
ROM socket. No RAM £29.95
extra power supply 16K Module £19.95
needed. incl

Improve your Memory

with the ZX Panda. The

uniquely expandabla 16K RAM

pack. Simply expanded to

32K by insertion of a

plug in module. Specially

designed 1o eliminate wobble,

and complete with LED power indication
16K expandable RAM pack £19.95 inct Pap.
16K expansion module £14.50 inci. Parp.
or 32K complete for £34.45 inci. ParP.
or go for the Big Big pack 64K only £50.00

ZX81 Keyboard lidentical to Spectrum
keyboard opposite again with ZX81 PCB
fitting inside, again without soldering. A
greatbuy atonly  £9Q g5

ZXB1 Keyboard No 2.

Alternatively, go for the stylish and effic:
ient, pushbutton, precision moulded (ABS
as per yu\él z‘xan :_ico\o[u-ed keyboard at
an incredibly low price of

Unit adheres direct 1o ZX key- £1000
board. No suldenng required.  inci PEP.

- £2.50 PBP.

‘"g Shortly  Send now ta FOX
The Spectrum Electronics 141 Abbey
Echo. Volume and Road, Popley 4. Basing-
tone control. Load  stoke, Hants Catalogue
and Save without available. Send
switching leads. Al products guaranteed
Looks ~ good, 1y Overseas cust.

omers add a further
sounds good £1.50 PEP o all items.
ays.

e,
5l Delivery 10-1

BSSBORNE

disk drive
s% Printer

= :All leads

BUSINESS PACKAGES

s Oshorne 1 with double density

s Amber/Green screen monitor

% Free Software

INCLUSIVE OF MAILMERGE, WORDSTAR 3,

|__—

o (DEPTMCS)
ADOREss e S e 2 CRAWFORD ROAD, HATFIELD,
HERTS AL100PG
----- TEL: (07072) 66148
TEL:

For further information send coupan to:
GEM SYSTEMS LTD (Dept MCS)
2 Grawford Road, Hatfield, Hers AL10 OPG

SUPERCALC BASIC

| SPECIAL OFFER £1,599 (plus VAT)
! +Card Sort — this program will sort your cardbox files
onany fieldof acard £49.95

GEM SYSTEMS LTD

PON1

50
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RS TR T
Genial Nigel Cross rounds up a fistful of fresh games for your shiny new micro.

The Colour Genie is just start-
ing to roll off the production
lines and into the living rooms
of the nation. By a remarkable
coincidence PCN  suddenly
findsitself with, if notaflood, at
lease a large trickle of software
for the machine.

So, here’s a round-up of
what's on offer.

PONTOON

This is a strong
contender for
the Worst Pon-

ﬁ toon title —
anytime, any-

where, for any computer. It is
supposed to be the classic game
dressed in science fiction trap-
pings — a battle between the
computer and & humanoid
(that’s you)

Even at the LOADing stage
this game is on shaky ground.
The first part of the programe
LOADs under Basic control,
butthenthe player must turn off
the computer, turn it back on
while holding down the MOD
SEL key and LOAD the re-
mainder.

Not a good technique.

Once it’s running, the game
starts by displaying a dreadful
title and shuffling the cards. To
see your hand you press T for
‘twist’ then, if you wish, twist
again, or S for ‘stick”.

The computer then makes its
selections until you are either
beatenoryouwin. Unfortunate-
ly the program logic does not
follow the standard rules of
pontoon (as claimed). During
play, I landed a Royal Pontoon
— ace and queen — but the
computer contemptuously
claimed a win with a pair of
eights and a five

A game that would benefit
from a total rewrite. A risky
purchase until it's had one.

EXTERMINATOR

—_—

Definitely not
one for the
ornithologists
among  you.
The object is to
kill a flock of hawkish birds in
the first part, and then to
destroy theireggsin the second.

game is fast, graphically good

‘Writtenin machine code, this

and with sound in the arcade
manner.

You move your laser about
the screen, firing as you go, but
control is a bit difficult because
the authors chose some awk-
ward keys for the operation. As
if that were not enough, these
unearthly birds unleash a rain of
indestructible missiles.

Assuming you manage to get
through this part, the second
phase requires even greater
skill. You must nip out of a safe
area, grab an egg, dash back,
destroy it, then repeat this
performance.

Sound easy? It isn't — the
eggs are protected by a variety
of defences too numerous to
mention.

Even though I didn’t become
too skilful at this game, I found
it enjoyable and worth a go.

BLITZ

This is yet
anotherversion
of the arcade
and pub stan-
dard in which
you must land your crippled
plane safely by bombing to
smithereens an innocent city.

One, if not the only, good
feature of this game the
chance to set your own skill
level by varying the height of
the city buildings and the num-
ber of planes with which to
attempt your landing.

Essentially, it's all boringly
repetitive and I am lost as to
why a gravestone should greet
YOUT Success.

It’s a shame that what was
such a hit in the arcades should
be reduced to the mundane by
sluggish operation and limited
graphics.

It would have been much
better written in machine code
instead of Basic.

GALACTIC
As you might
expect, this
turnsouttobea
better Space In-
vaders type
game with wave after wave of
intergalactic meanies dropping
out of the sky.

What they are dropping on is
you— the last surviving human
in your Starfighter (fortunately

not the German v

A comprehensive instruction
page tells you all you need to
know to play the game and the
position of the operating keys is
sensible, making it easy to play.

The aliens appear in the now
obligatory wave formation at
the top of the screen, dropping
bombs all the while. However,
not content with the old side-
ways shuffle, individuals in this
bunch peel off and whizz about,
adding to the hazards.

Things get increasingly dif-
ficult, the graphics and sound
are excellent but games of this
type have all but had their day

WINDSCALE

] Asimple game,
w this is a maze
T

with a differ-

ence. You have
'm to drive radio-
active tanks around the screen
and crash them into nuclear
reactors without colliding with
the trail they leave behind them
on screen.

Skill levels can be set be-
tween 1 (hard) and 9 (easy) and
you can choose the number of
tanks and reactors. Although
the game is simplicity itself, the
variations make it quite chal-
lenging.

As the tanks move about, a

nicely realistic geiger-counter
soundisemitted, buteventually
it becomes a bit wearing.

A good starter game with all
the right features, graphics,
sound and variation and at
about the right price.

KONG

I'm sure every-
one has seen
the arcade ver-
sions of this
game  which
features a mad gorilla hurling
barrels at the unfortunate,
lovestruck wretch trying to
rescue the damsel in distress at
the top of the building.

To all intents and purposes
this is identical to the arcade
version with excellent graphics
and sound and the whole gamut
of ridiculous situations from
which youmust extract yourself
and the Fay Wray caricature.

Nuff said?

—r

ATE

Algray Software Algray House, 33
Bradbury Street, Barnsley,

S Yorks. Exterminator Part I —
‘The Birds, £7.95; Kong, £8.95.
MCE 79 Racliffe Gate, Mansficld,
Notts NG18 2JB, 0623-31202.
Pontoon, £3.95; tz, £5.95;
Windscale, £6.95.

Microbyte Software 18 Hilgrove
Road, Newquay, Cornwall, 06373-
6886. Galactic Attack, £7.95.
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You simply choose the following modules
you want and plug them into the PERSONA
and turn your ZX81 or ZX SPECTRUM into
a total computing package into an

ORGANIC MICRO.

PERSONA ZX81 £3035

PERSONA ZX SPECTRUM £45.00

RAM 08 (2K] £24.50

Y UR KEY : n RAM 16 £26.75
. & y RAM 64 £76.25

id i MINIMAP £35.95

3 o DROM (2K) £39.50

TO THE 5 - TOOLKIT £22.20
. PERICON a £27.90

] PERICON b £33.75

PERICON ¢ £41.75

SONUS £30.15

Options: USERFRONT £8.00
Addinonal 2K for RAM 08 £6.50
Additional 2K for DROM £7 50

Prices include VAT, Postage and Packing lo:
UK. delive Over Orclers: please adld
15% 10 price for surtace mail

Post to: BASICare MICROSYSTEM LTD
12 Rickett St London SW6 1RU

Tel: 01 - 385 2135

BASICARE
MICRO
SYSTEM

BASICare
OFFERS

oy
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Relisble Circuitry
" S 0 supervise and
i S el maintain memory
paints for failsafe all peripherals iy
operation

Powar drivers
to minimiss loading
on ZX81. Mors

Extra lines .
far one megabyte & supplies to sliminate
on \ overheating on
the ZXB1

Din 41612 Gald plsted

‘connector for
tirm connection

A to the ZX81
connections

reasons Why you ;
need a ZX8l PERSON \

Visit our stand (No.606) at the “COMPUTER FAIR" in Earls Court, London
between 16 - 19th June, and take advantage of one of these special offers! *

1. We will exchange your Sinclair or Memotech 16K RAM pack for our
RAM 16 module, when you purchase a PERSONA.

2. If you have a 16K RAM pack of any other make, \;ve will pay you £16.75
for your RAM pack, if you purchase a PERSONA module.

3. If you do not have a RAM pack, we will allow you £10.00 discount
on the PERSONA module.

*These offers are avaliable to personal callers at our stand. Your RAM pack
must be presented at the stand and be in working order and reasonable
condition. We reserve the right to reject any equipment deemed to be
unsuitable for the purpose of these offers.
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I'sf GRID
JUPITER ACE

Tightly
Packed

HMuhCompul:rsuﬁwuehd
Cassctic Language Forth Other
versions None Outlets Mail order
from Hi-tech, 42 Cranleigh Drive,
Whitfield, Dover, and dealers
It's areal challenge to produc
reasonable game for a 3K Ace.
But Micro Maze from Hi-tech
isn’t just reasonable. It's some-
thing of a challenge. For £6.50,
you get a good fraction of
Pacman on your very own Ace.

Packaging is neat, complete
with cover illustration. The
casselte bears the name ‘Micro-
soft’ as well as Hi-tech. Surely
not rhe Microsoft? Instructions
are complete enough to get you
overthe rather devious LOAD-
ing procedure.

One slight hit¢h, though.
‘LOAD GRAPHICS® should
be in lower case. Beyond that
Micro Maze | dand ran first
time.

Objectives

Your sole aim in Micro Maze is
to gobble as many radioactive
dots as possible. Why radio-
active I don’t know. They look
like perfectly ordinary dots to
me. You're pursued, accurate-
lyifnot relentlessl; ouple
of alien-looking
There’s no power/pep pills
and no chasing baddies. That’s
the bit that ficed to the
Ace memory shortage. But
there are four levels of play

STRATEGY

If you're tough enough,
clearing a whole screen of dots
produces another, each with
ever smarter aliens. And Hi-
tech has been kind enough to
include a couple of extra mazes
on the tape once you've eaten
the first

In play

Micro Maze does pl
considering the space
ing in. Typing ‘RUN
you off in the top left hand
corner and you rush round
under the slightly chaotic con-
trol of the four arrow keys.

Graphics are fast and
smooth, though sound is li-
mited to a regular unchanging
bleep for every square moved,
plus an unglamorous raspberry
when you lose. This could do
with the odd pep pill.

There is a running score in
the corner of the screen soa test
for dots being eaten must be

Even though it is an utterly
simple game, it is fun and
challenging. The only letdown
was my ability to jam the
terrible twins in the tight cor-
ners of maze 2. [ could clean up
before being forced to go close
enough to coax them back.

Verdict
Micro Maze is a fun 3K. If you
can't afford a RAMpack, it’s
worth more than a five-minute
novelty. Hopefully, when you
get a RAMpack, Hi-tech will
ut as much care into some 16K

programs, Max Phitfips

RATING

Lasting appeal [ il
Playability L cd il
Use of machine [ fc il
Overallvalue o G

e 2y

2/

ATARI

Lines of
defence

Mame Qix System Atari 400 and

Atari releases based on popular
es. Its appearance
as a cartridge for the Atari 400
and 800 computers comes after
the traditional year or two of
bench-testing in the country’s
arcades.

Objectives

You control an Etch-a-Sketch
typeline on the screen and must
maneouvre it to capture terri-
tory. You do this by drawing
rectangles at either tust or slow
speeds, and the territory you
capture is ‘painted’ in red or
blue on the screen.

Opposing  this  voracious
video imperialism are the Qix
and the Sparx. The Qix are
spikey balls which roll around
the screen and the Sparx are
little sparks which travel along
the lines you have drawn. If the
Qix ‘hits’ you while you're
trying to fill in a square of
ou lose alife.
ng back from captur-
to avoid the Qix,
the Sparx will travel along your
video trail and again end your
on-screen dynasty.

‘When you capture 75 per cent
or more of the screen, you get
bonus points and a new screen
After twosuchscreens you have
to combat two Qix at once and
the pace of the game quickens.
The closer you get to capturing

100 per cent of the territory
before the screen changes the
more bonus points you get

First impressions
Although it's a marketing gim-
mick the company usesonmany
of its packages, I still object to
having a 3in x 2%in game
cartridge enclosed in a box
three times that size.

In play

I experimented with a number
of the wilder playing possibili-
ties to begin with. I tried
drawing slowly a line straight
across the screen to capture
territory in the higher-scoring
redcolour. Iwasbattered by the
Qix and lost a life

I then reverted to the con-
servative incremental strategy
where youbuild upsmall blocks
of territory before making a big
sweep to one of the screen walls
and capturing a big chunk.

It didn’t take more than an
hour or so before I hit on a
guaranteed, rock-solid way of
getting high scores. [ simply
drew a short vertical line, and
then along horizontal line—an
‘L’ turned 90 degrees to the left.

I then trapped the Qix in the
L’ and completed the capture
of the territory at the top and
right of the screen

Verdict

Qix gets boring pretty quickly
once you have the time to figure
it out at home This is one of
those rare beasts that makes a
great arcade attraction because
it holds your interest for the
short periods but fails when you
play it at length in the home.

Geof W i

RATING

Lasting appeal L i
Playability R
Useof machine i i
Overallvalue 1]
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The Cheapest Rampacks In The World

Available Now

of computer and increases your

16K Computerinstantly to 48K

@ No need to open computer and invalidate guarantee

® Why send your computer away and wait weeks for upgrade

Simply plugs into user port at rear
£39.95
@ Fully Compatible with all accessories
- @ Fully cased, tested and guaranteed.

PRICEINCLUDESVATandP&P.  Deliverynormally 14days.

ZX8116KRAMPACK £19.75
ZX8164KRAMPACK £44.75

JUPITER ACGE
16K RAMPACK £24.95

All Units: Fully Cased and Guaranteed. Secure No Wobble Design.
Fully Compatible with all accessories.

ZX SPECTRUM HOLDALL

to protect your computer from dust, dirt
andgrime. Duringstorage andtransport.

£7.99

Exportorders atno extracost.

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 Ram Packs now available at larger branches of m

BAUST COMPUTING CONSULTANTS
Peak Lane ® Farsham s Hants « PO14 1RX
Tel: Fareham (329) 281480

PROGRAMS FOR TRS-80

(Please state mode! (] or Il) and memory size. Level 2 only)

BUY THE
BEST

BBCMODA 299.00
BBCMODB 399.00

DISK DRIVES
ONLY £195.00

Business Softwars
n ro
Entertainment Software

BBC Software from:
"=, Acgrn Sm“ Gsaminll,
Bugbyte, UK, Superior
THE REAL COMPUTER
SYSTEM 48K ONLY £155.00 Software, Pri o

BUSINESS

QUICK-GHANGE

_& commodore commumess

Power, MP
ONLY £195.00
fdgaﬂ INC VAT
NEW SPECIAL OFFER
low connect a Daisywheel
viterPrer g your 6B
"BLVER. ER AEED EX4{ ONLY

+ VAT
(inc. suna\ nr n:raugl interface)

NEW
N FXB0
M 100 ONLy 2385+ m
SEIKOSHA GP 1D0A £185 00 +
SEROSHA G 2501 £230.00 + T

Printer Cablas, Laads. Disks, Stationary, e iy
. Ribbons, Dust and 14" Microvitek
Wide Range of Software for &l GREEN MONITOR
mputors. Zenith £95.00 inc VAT

COMPUTER BOOKS & ELECTRONIC MAGAZINES
SOFTWARE, HARDWARE SUPPORT/SERVICES/RENTALS

CALL IN FOR FURTHER DETAILS

TWILLSTAR COMPUTERS LTD
17 REGINA ROAD, SOUTHALL, MIDDX
TEL: 574 5271 (24 hours)

OPEN 10am-8pm SIX DAYS A WEEK J
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HE WIZARD'S WA Spectrum
ches de £4.95

FORTH: A full implementation. Ideal for
writing fast moving arcade type gal
s the full colour and sound facilities of
ectrum to be used. Future Microdrive
cements will be made available.
ADVENTURE ONE: Features a save game
i the game can take mont| 0
complete.

‘A remarkably good version . . . we
worth the money." .Sinclair
MAZEMAN: A fast action m/c game that
reprodu |

Spectrum
£14.95

ZX81 £5.95

Spectrum
£4.95
ZX81£4.45
ZX81 £5.95

Micro?.

CHESS 1.4: Ten levels of play with this m/e
program.

Good graphic screen display

Tnaclass of it'sown. ...Your Computer..

ZXB1£4.45

Very fast m/c action. Includes

y ship and in ngly difficult screens.
7 MAES AFALLEN, BOW ST., DYFED,
SY24 5BA -

TRS 80 MOD Il OWNERS

Turn your 8-Bit into a 16-Bit machine
for £699 + VAT

Add CPM86 and CPMB86 applications
software becomes available
£799 + VAT (inc board)

Easy to install
Complete documentation

8MHZ 8088 Processor with option for an
exira 8087 Co-Processor

128K standard RAM expandable to 256K

CBasic available
£941 + VAT (inc board + CPMB86)

Supercalc available
MICROWRITER HAND WORDPROCESSOR
£

485 + VAT

NOW AVAILABLE
Joysticks for: Self centring microswitch joysticks in the same
Dragon case as our popular pot types. Available with
BAC a variety of pligs 10 suit most popular micros,
Tandy and interfaces (shortly) for, Spectrum and ZX
Vie 81, these light action precise mechanism give
Atari rapid, ultra reliable control of all your
pi ] favourite games
Spectrum efc. Ask at your local dealer or distributor, or in

the event of any difficulty contact us direct
Features: Compact size, precise action, long life, and competitive
prices. Made in England by Flight Link, specialist manufacturers
of joysticks for nearly 20 years
UK and export enquiries invited

FLIGHT LINK CONTROL LTD

UNIT 12, THE MALTINGS, TURK STREET,

ALTON, HANTS.
Alton 64201 87241 Tebex: 858623 Telbur
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PCNProgramCards

A bumper bundle of PCN ProgramCards
this week — 11 cards for you to cut out and
keep

It’s nice to see that you've taken us up
on our request for more diverse prc
for a wider range of machines.
reflected in the first Atari prog
its way into this section.

This week

From a far-flung outpost of the computer
world— well, Wiltshire really — comes an
entertaining program for the 48K Oric-1.
Tim Green, aged 16, of Trowbridge, will
no doubt i e to tug at the heartstrings
of most of you with his all-action game

Cupid.
This will set all you sentimentalists and
romantics pounding away at your

keyboards, and you'll be glad to know that
the Programs Editor, asomewhat less than
romantic character, was none too clever at
this one.

In stark contrast is the Drag
from MP Croucher, of Havant

called Alien
esigned for joystick use,
without this facility the
necessary o convert it to
operation are included in the
notes at the end of the last card

The program requires the player to
otiate his’her way through randomly
erated stars to destroy half-a-dozen
ns. The variable skill levels in the
program make life somewhat difficult with
the creation of up to a hundred stars to
avoid.

How many of you, we wonder, got
caught up in the tension of the television
programme Danger — UXB — all about
defusing bombs? If you enjoyed that and
feel that you have the ‘right stuff’ then
Time-Bomb from the deft fingers and
furtive mind of P Lister, Bradford, is just
for you.

Written for the Atari 400/800 range of
machines it combines both joystick and
keyboard controls for the )
produce an exciting arcade-type g

This program is primarily
but for tho:
maodifications
keybo:
program

The first two ProgramCards of this game
are included this week and it will be
completed next week. Something to look

forward to, eh?
There’s money inthem

programs

Are we to assume that most of you are not
interested in receiving financial rewards
for the fruits of your computerised
labours? Surely not!

Well, the answer is to send in your
program, on disk or cassette, with a plain
paper listing and brief no

Once this is done you can look forward
toseeingitin print, thereby increasing your
economic standing at our standard rates

Give us a RUN for our money.

Contributions should be sent 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.

ProgranCards
Cupid

8313C1/5
An entertaining game for romantics

Card10f5

Oric-1 48K
Oric Basic
Application: Game

Author: Tim Green

13 Dimensionarraysfornoles, lengths;
define characters, display title and
instructions

4 Turnoffcursor

57 Setscore and lives, workout print
position

9-12 Getskilllevel

15 Clearscreen

16 Initialise variables

20-60  Printborderinblue, background black

85 Codeofdown arrow

70-86  Looptoprinttrees up/down/lett/right,
notinsameplace

87-90 Keeptreeonscreen

99-100 Finishloops

170-191

Looy dlsplaylmenmramom
poeu%onl randomsou




WHEN YOU BUY SIX
SOFTWARE MODULES

TEXAS INSTRUMENTS WILL
SEND THE SOLID STATE
SPEECH
SYNTHESISEH

T.. PROGRAM TAPE RECORDER
Hurry! This Offer Ends on 2.7.1983

PLEASE
SEND A
LARGI
S.Al
FOR
DETAILS
TISOFTWARE
ENTERTAINMENT
Trinvadors.
VideaGames ...
Mind Chasengars. ~Modue
Adaazo g, Mg
Four Module
; Madlo
Module
Moo
ZowoZap s
Modue.
Moo, 1795
Huste Moouse. 1798
Yanzoo Modue... E17.95
o Modkie. 95
Carwars Mockie. ]
Modke. 5
Chess. ey 55
Adventirsd Prate. Mok
Castons _ £26.98
froc Moduie £25.95
Mkla 2888
i
ummlmwunsmmwuuwmm
ADVENTURE MODULE
Adversursiand Cassotio . £17.98
Mason Cassets 01795
Voo Gastie Cassons  £1788
ThoCaunt Cassotte . £17.95
‘Svarge Odysssy Cassotie . £17.35
Wythary Fun Houss Casset  £17.95
PyramaFun Hewse Cassona | £17.08
oo
Sovage mardi
peage A |
Gawonvoyage.
OTHER APPLICATIONS
Speach Edtcr (speoch roasred).

TomealEmaonit
e

Frogp e s 11 0 )

Frogammeg A

The TI 99/4A
Home Computer

This microcomputer is based on TMS9900 1
microprocessor. It mnlud- 16K RAM, 16 culuur mg
resalution WP'““ 55? The scréen display is 32
characters, 24 lines TI-BASIC. Full size keyboard. For
Software there are about 1,000 Programs to choose from
There are a lot of peripherals available e.g. Disk Dwes
Disk Intertace, Spesch Synthesizer, Extra HAM..
Languages (PASCAL, TI-LOGO, ASSEMBLER)

TI 99/4A for just £149.95

TWO SPECIAL OFFERS WHEN YOU BUYATI

99/4A HOME COMPUTER
s, 1 EXAS INTRUMENTS

A PAIR OF JOYSTICKS,

Connect Four Games

Cartridge and Beginners

Basic Tutor Cassette.

(approx value 250}
Hui

OFFERS END JULY 2nd 1983

l'l HOME I':OIIH.ITEH HARDWARE

WILL
SEND
YOU

Numer

Ao Sabacton?
usplcaton
\Myﬂaadmﬂt peech required).

Price  MusicMaker_.___._
line VAT
THaA Gomglete with UHF madulatar and e
pawer supply fag9s  Alipatorhe
PeR Beginners Basic T
Spaech When used with selected modules. e ol i
s wil prodice eiectronic speech g5 MakoiCimusion
— This i tak
Expansion and on 14495 SOFTWARE
l" ll:ld K tormatted drive, wmgmuﬁ“":ﬂ"ﬂ‘“””‘
fve — maw Persanel eepin.......
mal mwvully in Peripheral Elulnsmn O Ramnﬁm‘:?m?m
........ PersaneiF 12
Disx Controller Ml Is up 1o 3 Disk Drives, Inventor .
Gard ompitawit Disk Minager invoicing..
£140.05  MakingList
mm“ 82K Mfl;;ﬂmf.apslé\‘llnalsi‘zﬂ‘!m . Text Formatter
acts 25 2 drves i
Sty B4R 19.05  PROGRAMING LANGUAGES
Disk Drive Comy with m case, pawer Editor Assembier Language
Extarmal =" Cabs o5 EdendedBasic
RS232 P wmzsmn'x?zzzpm and B
S i W“';’,,!"{"l,{‘,}‘;’(‘,“ﬂw e e ardProcso) .
m\mm 2495 UCSD P
Card Editor.
£109.85  Compier......
Mairix Printer o U
Matrix Printer 80 colum matiix penlse with RS232
GP250X and centronic parallel inferface. £273.95
ety Som, 100CPS mattxprivir  C085
Joysticks Wired remote controt 9.95
Cassette Recorder .tmmuy designed mr companr
.95
Cassette Load Mkm Connection 1o cassette.
reconder. 9.9

We are the official dealers for Texas
BBC

Computers, Y.E. Data Business S

and Torch Computers. We also stocl wld-
nge of printers, monitors and disk

drives. Please Phone 0279 443521 for our

lowest prices.

TISOFTWARE

EDUCATIONAL

SOFTW

Beginning Gsrar Modue.
e

e Sevonfon

fangman
Addaion/Subtraction |

£22.95
£34.9!

£34.95

£11.50

26995

£69.95

Disk £69.95

Module/Disk || £48.90

Moduie/Disk..... £69.95

Moduse £50.95

Moduse £59.05

Moduse £60.05

e Module 5985

endson 2.7.1963

! This
incredible offer

Media

i

Module.

eazasssﬂmﬂﬁﬂﬁﬂﬁﬂi
BEZRRRERERERRERES

AKHTER INSTRUMENTS LTD.

DEP PCN, EXECUTIVE HOUSE, SOUTH ROAD, HARLOW, ESSEX, UK CM20 282
TEL: HARLOW (0279) 412639 OR 443521. TELEX: 995801-A18

E oMLY, & cariace S
mcuvcmo L

arders. Please
overnment and Education aunordy orders
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Cupid Card20of5

8313C2/5

192 FOR D=2 TO 24:B=INT (RND(1)#4)+1
193 C
194

196 IF B=4 THEN G$="}"
197 PLOT D,25,G8:NEXT D

199 PLOT 13,26,°C"

200 PLOT 1,0, “SCORE: TIME= 100 CCC *
205 PLOT 23+L,0," "

206 PLOT 7,0,STRS(S)sPLOT 7,0,3

210 GOSUB 2050

220 FOR T=100 TO 0 STEP-1

223 IF R=1 THEN 340

225 Pe=STRS(T)+" "

230 PLOT 18,0,P$:PLOT 18,0,3

240 FOR CC=1 TO 9-INT (H/2)

250 GOSUB 400

260 FOR DEL=1 TO S-INT(H/3):NEXT DEL

270 NEXT tC
280 PLOT X,Y,"
90 IF X>23 THEN X
293 IF X<4 THEN >
296 IF Y<2 THEN v=24

300 IF ¥>24 THEN ¥=2

310 IF SCRN(X,Y)=35 THEN GOSUE 940
320 IF SCRN(X,Y)=64 THEN BOSUB 1100
325 IF P=H THEN R=1:E=T

330 PLOT X,Y,CHR$ (L)

340 NEXT T

XXz YEYHYY

350 IF R=1 THEN 4000
360 GOTD 6200

400 K$=KEY#

410 IF K$="" THEN 480
420 PLOT G,26," "

440 IF K$="y" THEN G=G-1
450 IF K$='M" THEN G=G+1
460 IF G<2 THEN G=24
445 IF G>24 THEN G=2
470 PLOT 6,26,"("

480 RETURN

Cupid

8313C3/5
510 IF W=23 THEN 4200

530 IF JJ=93 THEN XX=0:Yv=1
S40 IF JJ=91 THEN XX=0:Yy=-1
550 IF JJ=125 THEN XX=-1:YY=0
560 IF JJ=123 THEN XX=l:Y¥=0
870 IF JJ>33 THEN W=i+1

575 1F JJ>33 THEN U=Jd

SBO PLOT 6,23,"!"
590 GOTO 470
940 EXPLODE:FOR DEL=1 TO S0:PLOT X,Y,
950 PLOT X,¥," ":L=L-1:PLOT 23+L,0,
960 IF L=0 THEN 4200

970 GOSUB 2050

980 RETURN

1000 MUSIC 1,2,1,15:PLAY 3,0,5,2500:WAIT S:PLAY 0,0,0,0

1010 GOTO 9

1100 FOR I=1 TO SO:PLOT X,¥,"\":FLOT X,¥," “:iNEXT IiPLOT X,Y,CHRS (U
)

PLOT X,Y¥,

1110 P=P+1:55=P#H15=S+551FLOT 29,2, "BONUS OF“:PLOT 31,4,STR$(SS)
1120 PLOT 31,4,3:PLOT 28,2,3

1130 FOR I=0 TO 3

1140 FOR K=I#7 TO 30

1150 SOUND 1,K,15:PLAY 1,0,5,2500

1160 NEXT K

1170 NEXT I

1175 FOR K=50 TO 1 STEP-1:1SOUND 1,K,15:PLAY 1,0,5,2500:NEXT K
1178 PLAY 0,0,0,0

1180 WAIT 100:PLOT 29,2,* “$FLOT 31,4,"  ":PLOT 7,0,STRS(S)
11835 PLOT 7,0,3

1190 RETURN

2000 X=INT(RND(1)#22)+3: Y=INT (RND (1) #22) +3

2010 IF SCRN(X,Y)<>32 THEN 2000

2020 RETURN

2050 GOSUB 2000: IF SCRN(X,Y¥)<>32 THEN 2050

2060 PLOT X,¥,"1": XX=0:YY=1:U=93

2070 PLOT 28,2, "PRESS 'F’*1PLOT 29,4,"T0 FIRE"

2075 PLOT 27,2,7:PLOT 28,4,7

2080 GET A *,

2090 IF A®="F* THEN PLOT 28,2," "1PLOT 28,4," L]
2097 IF A$<>F™ THEN 2080

2098 RETURN
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FOR ¥=1 T0 10
READ

READ

NEXT ¥

DATA 46344,43,643,63,63,63,43,63,63
DATA 26340,4,14,4,31,4,43,4

DATA 46592,31,21,31,4,31,4,10,17
DATA 4&808,0,4,14,21,4,4,4,0

DATA 46824,0,4,4,4,21,14,4,0

DATA 47044,0,4,2,31,2,4,0,0

DATA 47080,0,4,8,31,8,4,0,0

DATA 4881&,0,10,31,31,31,14,4,0

S DATA 46376,33, 18, B, 35,8, 18,33, 12

DATA 46840, 7, 42,24, 2,49, 4, 18, 33

FOR Y=1 TO B:READ NT(V):READ TS(Y)iREAD LT(¥)

NEXT ¥

DATA 10,4,15,10,4,15,8,4,12,%,4,12,3,4,12,1,4,12, 10,3, 18, 10,5,

FOR Y=1 TO 11:READ NM(Y):READ LL(Y)
¥

NEXT
DATA B, 15,5,5,10,4,8,8,5,8,8,5,8,5,5,4,10,4,8, 10, 5,11
RETURN

5000 CLS:PAPERO: TNK3

PLOT 13,10, "CUPID'S ARROW":PLOT 13,9, "CUPID" S ARROW"
PLOT 12,10,10:PLOT 12,9,10

WALT 300

RETURN

CLS: PAPER1 s INKI

FLOT #,1,"DO YOU WANT INSTRUCTIONS":PLOT 15,3,“"¥’ OR °N
GET A$iIF As="y" THEN 3130

RETURN
FOR DEL=1 TO 20:READ SI:READ It
FOR IN=0 TO LEN(I®)-1:PLOT IN+SI,DEL+4,MIDS (I8, IN+1,1)
FOR MN=1 TO 10:MEXT NN:NEXT IM:NEXT DEL
DATA 1,In this game you are Cupid the famous,2
DATA god of 1Gve.You have come down from,
DATA the heavens on a missi
DATA arrow through the hearts of
DATA turning them into romantic
DATA You are equipped with three arrows for,l
the conplete game.You lose 1 each time,2
it hits a tree.But bewars because if,i1
you don’t convert all of the men into,!
Romeos within the the time 1imit than,1
you will be sent back up to heaven.lf,3

8313C5/5

5260
5270
5275 DA
5280
5288

DATA you do then yau will stay down on

DAYR E.rth a I:!t longer so as to reconvert,l
even more men.You can change direction,l

nmn by putting the arrom at the bottom of, s

DATA the screan behind any arraw that

DATA pointing in the raguired direction and,7

DATA tnen press the spa

DATA Key V. Maves cursor l.n.,n

DATA Key M. Moves cursor right

FLOT 8,25, PRESE ANY KEY TO CONTINUE":GET K%

RE
0 SE=INT ((E/2) *H)
=S+55

= MISSION --m.ur 27,4, "#COMPLETED®*
$FLOT 26,3,3
,::nm 26, c Z1PLOT 26,1,3:PLOT 26,5,3
PLOT 27,8, EUPER-BME":PLUT 32,%, "0F"
PLOT 24,8, 6:1PLOT 31

IF SS<100 THEN

LET R=31
0 FLOT R, 11,51R8 (58)1PLOT R, 11,7

R=0zH=H+1
FOR TT=190 TO 140 STEP-1:SDUND 1,7T,15:PLAY 1,0,5,2500iNEXT TT
FOR M=1

MUSIC 1,TS(MI,NT (M), 1S:MUSIC 2,TS(M)-1,NT{M), 15:FLAY 3,0,5,250

WAIT LT (M) /2:PLAY 0,0,0,0

IF H=2 THEN WAIT 12

IF m=7 THEN WAIT 25

MEXT 1

WAIT 500:CLS:BOTO 13

PLOT 23,0," ":FLOT 28,2, "GANE OVER":FLOT 27,4, "AGAIN (V/M)"
PLOT 27,2, 6:PLOT 26,42

sm H-l TO 11
HUSIC 1,4,NN (M), 15:MUSIC 2,3,NN (M), 1S1PLAY 3,0,5,2500
WAIT LL(H} *25FLAY 0,0,0,0
IF M=o OR M=7 THEN WAIT 2
NEXT M
PLOT 26,6,7

T AS
IF AS="Y" THEN 5
IF ASCI"N" THEN 6250
PLOT 27,6,“0K GOODBYE. "
PLOT 2
EnD




AMDEKBY [2Roland DG

_ The clear
choice for text
and high
resolution
graphics!

Video-300 Fact Sheet

Roland (UK) Ltd Great West Trading Estate, 983 Great West Rd., Brentford, Middx TW8 SDN
Telephone: 01-568 4578 Telex: 934470



, Anan card 1014\

B8313A1/4

A full arcade-type game with joystick use. For keyboard operation see end of card 4. These
mhcgm allow cursor controls and space bar for “torp” firing. NB: SAVE this program before
runni

REM %777 /.4'4)“4/_4.
REM X

REM %

REM %

REM 45{552%4%447-&/

83332;

cLs

90 PRINT @ 237, "ALIEN"

106 SCREEN®, 1

HE FDR T= ZEE TO 1 STEP -1@
SOUND T.

150 PRINT :PRINT* THE OBJECT OF THE GAME 15"
16@ PRINT PRINT" TO DESTROY ALL SIX ALIENS. *
17@ PRINT ‘PRINT" THE ALIENS ARE IN THE HR$( 239 ), " SHIPS™
lﬂﬂ PRINT ‘FRINT" YOU CONTROL THE " 73" SHIP"

PRINT PRINT™ YOU WAVE 300 GRLLUNS OF FUEL 5"
ZW FRINT/PRINT" 1QTORPS TO COMPLETE THE MISSION*
1

B 1550
22@ PRINT:PRINT*YOU SCORE TEN POINTS FOR ERCH"
: 230 PRINT PRINT"ALIEN DESTROYED.R BOWUS 15
248 PRINT:PRINT*GIVEN IF FILL THE ALIENS ARE"
NT: PRINT "DESTROYED'

268 PRINT:PRINT"THE MORE TORPS AND FUEL LEFT*
278 PRINT:PRINT“AFTER DESTRI]Y]NL THE ALIENS"
EN PRINT :PRINT"THE HIGHER THE BOHUS"

EW PRINT (PRINT TABC12); "BEWARE"

310 PRINT:PRINT * HITTING A STAR WITH A TORF"
320 PRINT!PRINT * OR COLLIDING WITH A STAR OR"
338 PRINT:PRINT = ALIEN WILL DESTROY YoU*

348 GOSUB 1558

358 PRINT:PRINT" THERE HRE TEN LEVEL OF PLAY"
360 PRINT:PRINT" LEVEL ON SIEST"
370 PRINT:PRINT" TO STHRT Eﬁlﬁ FRESE r\m KEY"
380 PRINT:PRINT" AFTER ENTERING SKILL LEVEL*
390 GOSUB1TSO

, Alien Card2of4

488 CLS FPRINT -PRINT:PRINT :PRINT :PRINT
410 GOTD 1480

428 POKE65495,255

438 DEF FMACC ) =8HIFF+R(C)

448 DEF FME(C >=PEEK(FNACL) )
458 DEF FN:KE)-PEEK( FFBB)

468 LET B=6'LET F=

478 A$="CDEFGAB" : B‘-"TZSSOlV'Jﬂ r
488 FORT=1T019

420 BS=BS+A%

500 HEXT T

CLSB
520 FORT=1TO (SL¥1@>
538 5= RND(470)
548 IF PEEK( 1056+5)<>128 THEN 530 ELSE POKE1056+5,42

XT T
FOR T=8 TO &

578 ACT )= RNDX 488 )+68 >
588 IFT=@ THEM S=&HCZ ELSE S=3HEZ
990 POKE 1023+R(T ), S
608 NEXT T
618 PRINT @ @, "FUEL
620 TI=TIMER
630 IF G=1 THEN TI=8
648 IF F=0 OR T1)30060 THEN 1266
658 TI=388-INT(T1-18)
668 S=INTCTI/180) POKE1BZ3I+E, 11246
670 S=INT(TI-18):5=( 5/10-INT(5/10 %18
680 POKE182347,112+45:5=(TI/16-INTC T1-18))310: FOKE1BZ3+3, 112+8
698 IF F=1@8 THEN S=1 ELSE 5=8

FS FALIENS"

720 POKE1DZ23+17,112+5
738 POKE1023+28, 112+6
748 IF G=0 THEN 788

758 éFBINKEY""" THEN 758

770 TIMER=@
?BG C=RND(EJ &

£88 POKE PR bea
816 LET AC7=R(C)
820 GOSUB S7@




BEAT THE PRICE RISE
DOUBLE DENSITY
80 COLUMND.D.  £1195

EPSON FX80 £365
DAISYWHEEL from  £425
MONITOR £89

(Prices + VAT & Delivery)

£995

DISCOUNTS
ON 2 OR MORE

WE SPECIALISE IN 0SBORNE AND
WE ARE AUTHORISED MAIN DEALERS

DON’T MISS THIS INCREDIBLE OFFER!

FOR YOUR MICRO

sincl=ir
SPECTRLM
ZX81 LYNX
DRAGON
ATARI
VIC= 20
[B[B]CJT
ORIC1

CASCADE/UTS
GROUP

THE HOME
COMPUTER

We specialize in Micro-Computers for
home and business
CURRENTLY IN STOCK

ORIC-1 [48K] £169.95
BBC MODEL ‘B £399.00 2ZX SPECTRUM [16K) £125.00
DRAGON 32 £199.95 ZX SPECTRUM (48K) £175.00
NEWERAIN MODEL A £269.10  ATARI 400 £159.99
NEWBRAIN MODEL AD  £299.00 ATARI 800 £399.99

In addition we stock a huge range of software for the Dragon,
Newtrain, BBC Micro, VIC20, and ZX 81/SPECTRUM.

We aiso have a large vaned selection of books.

COMPUTASOLVE o,

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

Telephone 01-390 5135
Open 930 — 18.30 Monday-Saturday

T -
SUPPLY CASSETTE 50 FOR COMPUTER

[ enclose cheque/P.O.

Name

?
- = oF
___________ MAILORDER ONLY/oe O

.

- 'll'l -
218
1005 of latest books for

everyone from beginners
to professionals.

® Programming from Machine
Code to High Level.

® Games and Graphics, techniques
and programs.

® Hardware technology and
design.

® Operating Systems.

® Business applications and many
more ....

® Fast Serv

PCN JUNE 10-JUNE 15, 1983




PCNProgramCards
Alien Card 3 of 4

B313A3/4

1578 IF INKEY
8 CLS
1598 RETURN

THEN 1578

move ship, space fires torp

B45 S1% = IMKEV®: IF
@70 IF s24
880 IF 52%
890 IF s2%
900 IF S2% = CHRS(94) THEN FUKE EH7DGG, 4
910 IF S1% = CHRS(32) THEN 1040

* AND S18 <> CHR®(32) THEN S28 = Gis

The succeeding lines of program are only to be used for keyboard operation. Cursor controls

839 IF FNBCC)=RHZA THEN ACCI=A(T > 830-850 Printnew ship position
IF FNECC)=4HC2 THEN 1268
POKE FNACC), $HEZ
LET 860-920 Meveplayerssh&zmdme
IF JUV;TK‘E‘ SHIF THEN POKEBH7DEO, 1 options| Seeendof
IF JOVETK( =0 THEN POKESH7DOR, 2 card4for
IF JOVSTK 1 52H3F THEN POKEHZOBO, 3 r,p|apgmgﬂumg
IF JOYSTKC1)=0 THEN POk i 5 4
IF PEEK(£5280 5 OR PEEKC 69280 =254 THEN 1060
POKE_FHACC ), 4H88 -
3 G%UB '3?‘:‘ 930 Performroutine tomove ship
IF < &HEB THEN 1268 '940-960 Printshipinnew position
FrlrE FNH' 3HCZ
GOTO 620
CH PEEKC ,H?Dua IGOTO 380, 1808, 1629, 19 970-1050 Routine towork outnew
9 ACCOmACCI+L: IF INTCRCC 232 -CRACC /32 3=0 THEN RICC =R C =31 pasitionsofallships andtorps
390 RETURN
1800 A(CI=ACCI-1:1F INTCACC »-32)-CACC /32)=0 THEN ACC)=R(C)+32
1018 RETURN
1620 ACC)=RCC 4320 IF ACCIEHIED THEN ACC
1039 H
1848 A 2 &H4B THEN RCCO=ACL >
1950
1868 1060-1160  Routinetofiretorpand checkfor
1979 hit
1929
1890
1100
1110 HEZ THEN 1178
1120 HZA THEN 1266
1130 - HZE
1140
1150 PGKE Fuw'.»,auau
1168 GOTO £20 :
1170 POKE1B23+ACC 3, 128 1170-1250 Hnmineluramwm\lunimm
1 THEN 1348 arraytosuppress print
®
1220 IF RACYX<ORCB > THEN RCY =ROED
1230 B=B-1
1248 PLAY BS
1258 GOTO 620
Card4of4
126@ FOR T=5@ T0 1 STEP -4 1260-1330  Routinetoplay soundand
1278 ‘EUIJNDT 21 NEXT display: plusscore
1288 Cl —
1250 PRINTTABC?>* YOU WERE DESTROVED whenipsye eshi s destroyed
130 PRINT\PRINT"vDU WAHAGED T DESTROY: s6-E) *ALIENS"
1318 PRINT PRINTTABC7 5" YOUR (E-BE10
1320 IF (6-Bxrie> b THEN Mo~ 6 ;i
1330 GOTO 1438
1325 ro: 1 T 5 1340-1420 Houl'lnomphyw;nndw
1350 FO 1 70 50 STEP 4 displaymessage plus score
1368 SOU \NL- T.1 when “mission plete
1370 NEXT T:KENT § gl
1388 CLS
1390 PRINT TAEC4 ) “WELL DONE VDU DESTROVED®: PRINTFRINT TRECS);"ALL THE ALIENS®
1400 S1=C TIXF »+6@+T[+F
1418 PRINT:PRINT TREC7)," YOUR SCORE MRS
1420 IF S17HS THEN HS=S1
1438 PRINT:PRINT TRBCE); "HIGH SCORE 1S 1430-1470 Dm:yhlghnn-::m optionto
1448 PRINT:PRINT TABC112 *PLAY RGAIN® play againorend
1458 SCREENS,
1468 TT8IHKEVS. 1P TT8=1" THEN 1450
1470 IF TT HEN END
1480 FRINTPRINT THECZ); "ENTER SKILL LEVEL NOM (-3 1480-1540  Routinetoaliow the inputof skill
1490 SCREENG. | level. NBmustbeinputas2
1588 Si= INKEVS IF S1 THEH 1508 digits
1518 SLS=INKE'S: IF SL%: THEN 1518
1528 SLs=S18+5L8
1330 SL=VALCELS) IF SL< 1 OR SL>18 THEN 1950
1548 SCREEN@, 0 GOTO 428
1590 P’RINY & 482, "PRESS ANY KEY TO CONTINUE" 1550-1590  Routinetoallow key-stroke for
1568 SCREEN continuationofgame




TELEWRITER

the DRAGON 32 Word Processor

TELEWRITER

SCH COMPATIBLE

T , “—— | avaiLasis rrom

Th DRAGORN I3 s DRAGON 32

e T FORMAT FEATURES DEALERS

- g : Nnﬂw"t"ni
MICRODEAL

41 TRURO ROAD
ST, AUSTELL
CORNWALL
PL25 5JE

: 24 HOUR ORDERLINE

LTI | 0726 67676

Rt Y Ed

i z SEND 151CLASS STAMP
FOR OUR FREE

: SOFTWARE LISTS FOR

e DRAGON 32 & TANDY

CASSETTE INPUT/QUTPUT

et .| PLEASE STATE wHicH

COMPUTER YOU OWN

PutYour
Micro
In Control

The R2 mains controller give you two 13 Amp mains
sockets under the control of your home micro. You don't
need any special knowledge to get the system working - and
appliances are easily switched using simple BASIC statements.
The controllers are supplied with full, easy to follow, instructions and
example programs.

R2 is ideal for disco and theatre lighting rigs, heating
control - and for deterring potential burglars!
Adaptors are available for all popular micros: BBC;
Sinclair ZX80, ZX81 and Spectrum; and many others -
just contact us at the address below.

Code

Two-channel relay with 13 Amp sockets,
indicator LEDs, control connection
and instruction manual: R2
Connectors for four wnits (8 charmels):
for BBC model A:
for BBC model B:
‘adaptor for the Sinclair range
(ZX80, ZX81 or Spectrum ).
Please add postage and 1o all orders
(Anpnu-mmdewm
... Coming soon . The Intelligent Coniroller - up fo
1000 channels with a varity of specia effects and.
fully compatible with R3 wits. Contact us
for details of our Econet® prodiscts too.

SJ research

BEAT THE PRICE RISE

DOUBLE DENSITY  £995
S80COLUMND.D. £1195
EPSON FX80 £365

DAISYWHEEL from  £425
MONITOR £89

(Prices + VAT & Delivery)

DISCOUNTS
ON 2 OR MORE

WE SPECIALISE IN 0SBORNE AND
WE ARE AUTHORISED MAIN DEALERS

ser Associat

y/

FOR BBC MICROCOMPUTER

Software

FORTHROM and documentation.....
Manual (fornewcomersto FORTH)..

.£34.72+ VAT
... £6.75

Hardware and Accessories

TORCHdrivesandoperatingsystem £780.00+VAT
Printers, drivesefc .... ....Please 'phoneforquote

FOR EPSON HX20
Software
FORTHROM + documentation ............... £34.72 +VAT

(Manual available shortly)

Hardware and Accessories

EXPANSION UNIT, VDU Interface etc
Please ‘phoneforquote

COMING SOON FOR BBC MICRO
FORTH FLOATING POINT EXTENSION (ROM)
COMPUTER AIDED LEARNING PACKAGE

OTHER MACHINES:
Dragon 32, Colour Genie, Apple, SWTPc

H.C.C.S. Associates
533 Durham Road, Low Fell
Gateshead, Tyne and Wear NE9 5EY
Tel: (0632) 821924

PCN  JUNE 3-JUNE 9, 1983
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Aner gtullgrap ind. Where “£”is printedtyps"#".

188 GRAPHICS 18:PORITION B,8:7 £41“TINE BONE":POSITION 4,237 61" “16
OSUB 9366:SOUND 1,80,0,
738 FOR As6 TO 15.FOR Bal5 TO & ETEP -11BETCOLOR @, A, BISETCOLOR 2,8, AtNEXT BiNEX

Ta
140 FOR A=0 TO 151SETCOLOR 4,9, AINEXT AsBOSUE 9100:G0SUB 7200: GOSUB 7306:50SUB 8
©00:DIN ' (20), X (20}

34@ BOSUB 93001 SCORE=01 ROUND=01 L 1FE=31LF=11

350 GRAPHICS 18:SETCOLOR ©,3,81SETCOLOR 1,0, 121SETCOLOR 2,15, 8:SETCOLOR 3, 10,104
SCTCOLGR 4,8, 81 TIVE=731FloiF2m8a 3=t

366 CAT=0:GO0SUB 66001POKE 756,

370 FOR Ax0 TO 15:FOR Bob 10 8:POSITION #,BiPRINT £6
390 GOSUB 70001 BX=Z(7)1BY=X(7)

41e POSITION Z(13,X(1117 £63"v"1FOBITION Z42),X (2017 £65 v 1POSITION Z(3),X(3):7
£65 v

458 FOR 4=3 TO 9,POSITION 2101, K(6)17 Lo
“t*3GOSUB 95103 NEXT

500 IF LIFE=S THEN POSITION 7,917 €65
TTaEN

310 IF LIFE=Z THEN FOSITION 7,917 £61"t"1FOSITION 9,

"I*sMEXT BiNEXT A

“+GOSUB 9200: FOSITION Z(0),X(0)17 £63

t"sFOBITION 9,9:7 £65"t"1POSITION 11,917 £

$POSITION 11,917 £

? o

POSITION 11,%:7 £

526 IF LIFE=1 THEN POSITION 7,917 £65"t":iPOSITION 9,917 £65"
b

IME-13BOMB=INT (TIME/10) 1FOSITION BX,BY:? £65BOME

1000 S=STICK (8) s TICK=BOME: TIME=
11F BOMB=0 THEN 3000

1616 IF TICK<>BOME THEN SOUND 0,20, 10,15
1026 IF (01319 THEN Z(@)1=0

1830 1F
1040 IF
1050 IF
1040 HUM=TIME+36:SO0UND ©,0,0, 8: SOUND 2, HUM
166 SK=INT ( (12-ROUND) *RND{ 1) +

Sk=1 THEN BX=Z (4)156Y=X(4)1605UB 15001 POSITION X,5¥17 £617U"Z(4)=SXaX(4

0, 31S0UND 3, HUM+7, 18,3

1125 IF

v
1130 IF SK=2 THEM SX=Z(5)iSY=X(5)1B0SUE 1500:1FOSITION SX,5vi7 £6§ U1 Z(5)=8K1X (5
v

Atari400/800
AtariBasic
uirements: 16K, 5

P Lister

100-140 Setinitial displayand
DIMension arraysand

340 Game startpoint. Scoreand
othervaluessettozero

350 Startof newround. Setflags
andnew

360 Set calches to zero, print score
Binipatiways. o ooocere

370 Print pathways

390-410 sa;mndcmposlﬁmaolbomb
an,
Flash roboton screen

500-520 Display robot lives atbaseof
screen

1000-1050 Mll‘lbanhﬂmawunglﬂi’ll

value or explade.
screenwrap-around and

1060 Abitof| ndmusic (?)
1100-1130 Albwfgr”vw oﬂlmmd
‘skulls” randomly

PCNProgramCards
TimeBomb Card2of5

B313TB2/5

1140 IF Sl THEN SX=Z(6)1SY=X(&):BOSUE 1500:1FOSITION SX,8Y17 £63"U"1Z(4)=BX1X (&
18y
LUFRLIE Si=218)ANRIR V<X () ¥ LN -mm
1369 POSITION Z(@),X(0)
310

THEN

IF FEEK(744)=4 THEN GOSUB 2200
IF PEEK(7&4)=7 THEN GOSUB
B0 POSITION Z(4),K(4):7 £&i

1FOSITION Z(&),X (&)

sPOSITION Z{5),X(5)17 £b

AND Z(0)
AND Z(0)

Z(1) AND X(@)=X(1) THEN GOSUB 5000
2 €2) AND X{@)=X{2) THEN GOSUB 5050
1410 IF FI=0 AWD Z (%) AMD X(0)=X(3) THEN GOSUB 5100
1456 IF Z(0)=BX AND X( THEN 2400

1460 IF Z(0)=2(4) AND X(0)=X{4) THEN 4000

1876 IF Z(0)=2(5) AND X(0)=X(5) THEM 4000

a1 =7 (k) AND X(0)=X(a) THEN 4000

1490 SOUND 2,9,0,91S0UND 3,0,0,0160T0 1000

1500 FOSITION 5X,S

1F THEN 1517
1F THEN 1530
1F THEN 1520
¥ THEN 1550

IF SY<X(0) THEN 1540
SX=8X+11IF SX>19 THEN 5X=0
2 LOCATE $X,8Y,C:IF C<>218 AND C<3114 THEN 1530

IF Sx<o mm sx=19

218 AND C<o116 THEN 1520

IF BY>8 THEN Sy=d
BX,8Y,C1 IF C<>218 AND C<>116 THEN 1550

SY<O THEN SY=8
1552 LOCATE SX,5Y,C11F C<>218 AND C<>116 THEN 1540
1559 RETURN

2000 POSITION Z(9),%i0):7 £4
2028 2(@)=2(8)e1alF 2(0)219 THEN Z1d)=0

2030 LOCATE Z(@),X(0),CiIF THEN Z(6)=Z (@) ~1:RETURN
046 POSITION I(0),% 10! "+ RETURN

' i
2060 Z(0)=Z(0)-1i1F Z(0)<@ THEN Z(@}=19
2670 LOCATE Z(6),X(0),C THEN Z(@}=Z (@) +11RETURN

1140 Third “skull” movement

1170 QOPS! Robot deaded!
13091340 Scanjoystiokloractionand

1360-1370  Scankeyboardforactionand
enact

1380 Display “skulls”
1400-1490 Checkforflags collected and
robol/“skull”"hits

1500-1559  Move the “skulls” about screen
chasing the robot

2000-2070  Firstpartofroutine tomove the
aboutscreen

Continued next week




HO COMPUTERS

AQUARIUS | ATARI 400/800

AQUARIUS: The brand new Adquar . NEW LOW PRI
Personal Computes m ATARI ; With the Atari Personal
1 develogmentsin Comoutars. vou can iy he itimae n
ch yourself new subiects
home computing facilties, 3 wel 0] o sl Delancs bt et v
extensive game. play, using Tout v comauner DrodeTe in Bet.
SPECIFICATIONS; Hoth the Atari 400
‘ard BOO can dhaplay in up 10 16 colours.
i jaruiies. They have four

technolony squipmant. s walt s thelr garme programeming expent
from the advanced games which have been procuced for the |nislliviion.

it skcrovels Suse [t n. B o o0 shrle 10 e Sl vourl b et
Your s grogeims within minuces o wking the machina oue ol s b You can ean
record the programs o anenti Pasoreie o Rerras b (o s o Wy gl

g cuality, havieg ¢ detaed miotution of 320 x192
ord 10K ROM cwating eysierne in

o e Wout vl bk domesTic 144 recorce b SOrPOALTNE Wth 108 AGUMIUE. g gyt mm i 6K 1AM, i he e
For sl ity implicit. i s ko very soghisticsted. 1t hos n [ version vith 46K (E198). The Atari 800 (ET30) comes mih 48K, b t1wnaard.
R prosoarsr ol SR ol bt in FOM oy el oy AK o1 RAM, which i usr sxgancitis [l 400 an 800 are now supplied with + FREE 20 Bone mwnm.nw&
12 52K 1t b » diple of 40 24 characrars and 4 rghic riolution of 320x 182 with ogramming Cartricge, s well 4 120
a total ¢ t of 266 lincluding the camplete 0N s et ot ) e et 84 8 Ml B Cords sl ek A

o

buying any ‘extras’. Even a maing plug is supplied!

Quen 500 PRoGRAMS AVAILABLE: The Ator computers are supporied by well over

roarams available 10r yOur use. 8 I8rer EIECTON than you will find on any other
Cakei s gama o haine compalori The wide siection puls Atei vy

be pieased 10 send you a full price fist

ac
letters, ‘rumbers snd additionsl graphic. symbols). The ke
moving keys, unlike some of the chesoer machines whi rds.
The site of the machine (excluding any of the additional peripheraisl, is 13" X8~ 2.
EERIPHERALS: 11 is viry dbey 10 incrasse the caoudito of your Aauarivs ss il he
Goriohesis piug rrsght ntn one smother, You con edd o Priner, & Modem,

and ather items. All of the periphe ety o naea ent, hame sducation,
1 o of i 1, |He'v e ee when we 12y 5 quite imaressve
e Acuias 1t cpae expanded 10 82K r 1 buy your Atri Home Computer

e o 1, it e cormmanciar G [ rors Tiis Eveps s I seciim 5 FAIEE presomcarion Pack of 8 conerts,

et s more, Ty v saey

iow you mces 10 e of the lest soltvars 100 programs incluing games uiies i deronstsatians, A 16 pag bookdt {gvang fal

P e e i, Thbthy i OF peooparms avlltie tor v 35 s, detaits of ail of th s svniloble on request. | you =

CARTRIDGES: Various sophisticated programs will be launched on plug in cortridges
be

weh = ey mx sorsachest a0 & word Brocesor. I sadiOn the o
and wtiiios and sltarmative languages wich a8 001 & D44t ofie 1no wt betivs €t b8 ORI o7 MRRChRG bY 41 OF G0t EOmYHTOD

om‘ the £79 ATARI 400 16K — £129.57+VAT £ 149
unbeatable combination of high quality programeming ability. ¥
MATTEL AQUARIUS — MTO + VAT = £79 ATARI 800 48K — £260.00+VAT=£299

DEO GA

COLECOVISION VECTREX

THE SYSTEM: The CBS Colecor THE SYSTEM: Vocuox is a iotally unigue Home
st THE EYETEM; The & o e mme Arcadi Systam; wivch hay oeen exchsively dewned an0
. The excellent gr e weel angineered 10 cuplcate real arcade game play. Compiste
Preamanted with ,““ e Fafiiand with ity own manitar dispiay , Vectrex won't cause any
- arguments over the use f the family  tsevision baceuse
‘i built in screen.
THE SCREEN: Vecirex doss not use ordinary display
Techniques, instead it uses vector scanning 10 control the
images on the screen. With this scanning met
m okt updesthe sreeof e the
V.

et e eSS s
IHE CONSOLE; The CBS Colecovision video games systam has advanced technal

D procioss yuptristive grephics resolution s xcelent sound sifects, The Fryilng
..m.. sorcls snd hand controlers has besn carsfll ressarched; the consol i du gned

compiers n equipment, and has clear festures for emsy operation
Toa hand contrauers sow lmgerl:n control wia the § direction jovstick, snd fasture 2

avaity, Vectren hriogt st af i e

ur living room. The Vitrex screen is capable o
80 columns by 40 lines, which is sgnificant

" rd i n oy
Independent lre bution, Tha push buttan, kevboard i weed fr m-:;’:.:o:-:m e ey protsmryrelybe i
10 3ix foet of telephone coil cable, staring neatly away in the cansoh not . EXCITING SOUNDS AND ELECTRONICS; Vecirex has an sdvanced microprocessor
TAR) EXP, The Atari converter module aliows Atari VCS software [l 41 more ipeed and power snd exciting effects than many home video games systems
hu_mimﬁwm 1o be played et , allowsng awn eedom to i REAL ARCADE CONTROLS; Vectrex has uniqus control oane, il 10 thoss used
purchase from the extensive range of Atari compatible cartridges. It aiso h T many real rcade gomes, with 4 concave action buttons and o full 360° sell centering
existing Atari owners can Jovatich, Thia contror penel has 4 Toot Getachable card for MAKMTIM pisyer fr

their saftware library. Sikica Shop offer part exchange facilities if you wish 1o upgrade. Bl 00 "0l ne' G0 oo Vcarex har its owe 9 inch vertiesl screen and unlike &
TURBO EXPANSION MODULE: The Turbo Driver Exparsin Morie siows vou 19 [l Soruteiest 7 st s stvonced sipiny 1ecnroiogy 16 schews BrIonT, Mgh
iy drive he vehicle s van
weoring whee, dashicoard
v o provde 3 @.. change uni
Driver cartricge, o of several cartricges 1o make us
't eeion o ting i the driiog sest. Thi fachity

HOME COMPUTER EXPANSION MODULE: The Home Computer Module schedulsd
‘conversion of th nit it &

s £ 147 ww“wm£149
©01-309 1111
SILIB.A 51102
Mt Pad DI

SILICA SHOP LIMITED, Dept ZPCN 0683,
The Mews, Hatherley Road, , Kent, DA14 4DX
Telephone: 01-309 1111 or 313011111
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i lesder. 1n the LK. thers are over 700,000 owne:
arge of v 200 Mfferent g n cortrdus, sch having T matinigs
o ry system comes complete with the main
comole, two Inviduat ovatiak eanisolrs, o par of pacdle splitter,
maing 27 game Combat cartridge. It gives you bright cf
e e o s e ke i o o prevmcio of o Tebedion et

SECONDHA ;i Wo currently e severslsscondhand Atar VCS unit i wock
h Combat

Arny_ Tie A Video Computer Systen Iromms m ho At CB 01
oame b

price (il i 12 manthe pubrani

secandhand units and cartridges at one third of our standard price.

SXTENSIVE CARTRIDGE RANGE; The Aurl VCS is 1o populr thet in sddiion 1o
l_"_—mlmu o Cariridge, thers a8 over 150 competite car

serigs soaerions seallabie 1n e U K.

e relenss for lan

ad by ot least &
q

ca Shop hat ane of the arget

dazen different third par
ock now, 34 wel 88 many of the

vt 300, e (ovinaed bt s 1 thn Comuanl inchuces e
SILICA ATARLCLUR, Sites Sho ¢ 20,000 Atal VCS club members reisered on our computr. A weciait compeny

e W oimaation stcut nves dave nd de 101 of our club members, mabiing
o U1 b e Bosonts b Yoy ot Tols b e ooy PR om0 Pambe yeaw o gt the

SERVICE CENTAE: Atai Intemations! (UK) I has recanty sppcinted Silics Shop w 4n muthorised Service Centre. This
“means that we can now service yaur Atar VCS or 400/800 (under Quarantes ), whathar or not you purchased it from us.
VCS COMPUTER KEYBOARD: A keybaard will saon be launched to convert the VCS into a fully programmable home
T v eheveteting the coupon beiae. e wil e 1t 04 L ke riet IHOrRALIGR 4 S e
JIABPATH SUPERCHARQER; The supsrcharaer shogs ko the carrdge socket of your VCS sed wxpands s RAM akmost 80 (o,
rom 128 106,272 bytrs. Thi incrsased memary s viid hgh sesoution graohics capatiites
piaying time supmm.p 2 range of mult Josd games (at £19 45 eac thase ol
ok ks Fray o e Y s MEHOR BT
e iy e, ey aEbacite (PR P it Bforen e A e P bt Bk

ATARI VCS CONSOLE- With Combat Cart & Accessories £68.70+VAT = £79.00

ACCESSORIES

e stock a wide range of accessriss far the Atar VCS s 400/B00 parsonal computers
The same accessories can be used on the odore VIC ranga of comuters. The Wit
range can also be used with the Texss Teoraents conaie on Pusasing » el
addaptor, To give you an idea of the rangs available, just take a look iowing list
RESTICK: & mercury filled ovitick toecialy made
Tor one handed operation, with thumb fire buttan.
UICK - HOX; Thi jovick fesures 8 contoured
e i, Thumb rigger and optionsl bese fiee

bation. 1t 1§ SUOBINd Wih 4 sure 601 1UCOn Gros.
STARFIGHTER: Neat and compact with s small
irection stick. Metal interior for added strength.
MIDEQ CouMAND: Wi &

ered Rardlie. 1l joyick
i for ane har
e s ot Tabier foyadit.

ransn

Trackball
by Wico

=1
can be moved sccurately in 16 directions giving a real

YOICE SYNTHESIS: The Intelivoice uri, prics €49, it h special cartridges
e ogh aubity synthasised mase and Hrame voices 18wture o BATE of 1he gume BIgY.

# diractionsl coatrol which is sif

g ey

i e v o

i ey e COMPUTER KEVBOARD, i A 198ttt
Rt A e B k]

WICO TRACKBALL: A true arcads style trackball 'qv and has microsoft basic built in. 1t will transform your Master Comporant into & hame

e with your Atarl of Com: VIC. This prodver s z compurte: aisa sccents a 6 noto polyphenic music.

PCN JUN|

designed o give arcade contral in your livi ginihasisr snd S sin &3-hey pano brsour thet il ke

12 EXTENSION LEAD: A 12’ extenion for Aunlnd
Tt Tl fod raster pver

VIDEO _GAME CLUB

10 8 fast moving marks  l ¥iculs 30 kaep 1 19 dte vl o
dovelopments that take olace Wk e ragram

actran. 50 achines, fil in the coupon
will enrol you EAEE OF CRARGE i vhe ol reverin Ko i careputer o Vko pame

©01-309 1111
SILIBA 510D

SILICA SHOP LIMITED, Dept ZPCN 0683,
1-4 The Mews, Hatherley Road, , Kent, DA14 40X
Telephone: 01-309 1111 or 01-301 1111
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sections — clubs and user groups.

machine and special interest.

The North and Mid-Essex BBC Micro
Users Group (Namebug for short) held its
first meeting last October. Originally the
regional Microelectronics  Education
Programme set up the group spec:fic'\]ly
for teachers, but now anyone can join.

On the night I visited the group, 30
meinbers gathered in two rooms of a
comprehensive school in Witham, for its
monthly meeting.

They looked at printers in operation and
listened to a Microvoc sound system (see
Maonitor, May 20-May 26) set up by local
dealers. In addition, members had the
chance to get hands-onabunchof Beebson
display.

Among the membership, which in-
cluded husband-and-wife teams, school-
children and professionals, several pro-
Jjects were brewing — such as development
of a toolkit program, building a modem

Clubnet keeps you in touch with the microcosm of personal
computer enthusiasts throughout the UK. It is divided into two

We publish a list of these two groups on alternate weeks. This
week itis the turn of user groups, whichare listed alphabetically by

|

Each issue will al

and various ty] pes of interfacing.

Andy Namebug’s  general

meetings should be more than just sessions
for people to play Snapper. So far we
had a number of guest speakers on topics
such as Basic program structure and the
Hands on the Beeb at Namebug

group with a fly-on-the-wall report. This week we feature lhe
North and Mid-Essex BBC Micro Users Group.

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

What’s in a Namebug?

theactivities of

London W1A 2HS.

development of the micro, Wordwise and
disk operating.’

Recently group members lent their
expertise to the Chelmer Mini-Marathon
race organisers and they'll be writing a
program for next year’s race to keep track
of performances. In the meantime, they
plan to evaluate a Hobbit floppy tape from
Ikon Computer Products.

Namebug is another group with com-
munity awareness. Dave Watts, the chai
id: ‘We're very anxious to give
sistance to disabled people in the area
who have an interest in micros. We're
prepared to arrange transport to and from
meetings or even visit housebound
people.”

Name: Namebug Venue: Sixth Form Centre,

every
empmwm 0245 358127,
Sandra Grandison

USER GROUPS

Coventry Acorn Atom User G
Subs: £4. No meetings but guarterly

newsletter. Co 1 Frost,
I ank-t.l\[‘mr C‘n\\n"\' 0203

thcnmAmmUmc.mup
Program magazine. Contact Alun Catt
105 Fairhole Avenue, Gidea Park.
Romiord, Essex.

edway Acorn User Group
Meets at St John Fisher School on Last
Monday of month at 7pm. Session at

sday at the Fox and Hound,

C!;ml m Contact Clem Rutler, ¢/o St
John’s Fisher School, Ordance Str
Chatham, Kent, 0634 42811 (day), 0634

P
§ on Tuesday except school
n John

bary
Ashurst. 192 Vendur
l-mls.wurlh, Manchester, llh]MI 4962,

Bristol Apple Users and Dabblers.
Meets at 10 Waring House, Redcliffe
B once a month
‘ontact Ewa Dabkowski,

User Group.
Pro. The Granary.
Road, Marlow Bottom,
Buckinghamshire, (62 84 73074,
pple User Group. Meets at
Sidda House, 350 Lower Addiscombe
seeond Monday of
ubs: £5, £10 commercial
members. Conta mon, 60
Flawkhurst Way, West Wickham
Kent, 01-777 5478
British Apple Sysiems
User Group. Meetsat ool,
Branch Road, Park Strcet, St Albans,
Hertfordshire, on frst Tuésday and
third Sunday each month. Tuesday
third Sunday cach month Annual subs:
50. Publishes
n Sharp, 09273

Synthesis Group.
lis.

ntac v
Gardens, Landon SW

Milton Keynes Microcomputer User
Group. Meets every Tuesday, 7.30pm
‘ontact Brian Pain, Sir Frank
Markham School, Wou ton Centre,
Chaffron Way, Milton

Atari

Usera Group. Mee
ﬂ rill, Matador Public H
Bl King s opping centre
irmingham, on second and fourth
ursday every month at 7.30pm.
Subs: £5. Me 25p members, S0p
non-members. ct Mike Aston, 42
Short Street, Wednesbury, West
Midlands
Atar User Club. Contact
Paul Decgan on 01-

at the

Proposed new us
Harvey Kony
Rond, Hull

New club, librai
('rvnmn Richar

mm ari Com Enthus
Miectast KSC Clul, Merrion 1o
Beach Grove, Ashton, Prulxm on
third Thursday of month at 7.30pm
Subs: £5. Contact Roger Taylor, 0253
738192,

User Group.

Mec al College,
R on first Wednesday of
mo 30pm and at Birkenhead

Technical College on third Thursday of
month at 7.30pm. Contact Nick Kel
051525 2934 (evenings).

BBC
Laserbag s an interrational user group
for the BBC mi 'roduce monthly

magazine. Subs; £12 for ome year,
for six months, Contact Paul Barbour
10 Dawley Ride, Colnbrook. Skough.
Berks. 02812 30614

k.
memouth ser Group. Meets

at Lansdowne l;‘nmpulrr Cenire, 5

H 0ad. Bournemouth on

Wednesday of month at

first and fo

WL er Group. Meets on
Sunday of month. Subs £3. Newsletter
Contact Ju\‘lvl\ Fox. 4 Harman Close.
London N

ticld C
Uni of London, Kidderpare
mcnm L omion NW3 ST, [T 05
0109,

Preston Area BEC Micro User Group.
Meets at Boatmans Arms, Marsh Lane,
Preston, on |.m
Subs; £5. Con n Coulier,
Membe: hl'p ry, 8 Briar Grove,
Ingol, Preston, Lancashire, (1772

Witham BBC Micro User Group meets
at comprehensive school, Witha

second Thursday each moth at 7.30pm.
Contact Dave Watts after 7pm,

omal Uscr Group, Meets i
Palytechnic of North London,

Holloway. mu..uwmnm

‘month, term tims ubs: £7. iil (AImul\l

ord Gree
ooah Yorkanite. D336 S5061

eets at Amum School,
Blackpool, on third Thu
month, Contact David Jarreit,
Victoria Road, Thornton C
Blackpool FY3 35T,

Meets at The Physics

Lab, Canterbury University, on first
Tuesday and Wednesday of month
Subs: £7 adults, £3,50 juniors, Contact
R Mascley, Rosemount, Romney Hill
Maidstone, 0622 37643.

“ontact David Bolton, 19
ckburn Road. Canickfergus.

im B’

Chelicnham, Gloucester, 0243 SH0789

Ciwyd. Contact John Poole, 6 Ridgway
Close. Connalts Quay. Cluyd CHS
4

Corby. Contact Pl ter Ashby
Wincohn Way, Corby,
Northamptonshire, (15363 4442
eets at Stoke Park School
Coliege at 7pm on fourth
July.

August, Decem
Contact Wil Light, dge Road,
Styvec atry. Warwickshire
Derby. Mects at Derby Professional
Colour every mhuTuul‘.\ 7
Contaet Robert Watts, 03323 72569,
orth-East P and ICPUG
Meets at Lawson School, Burnley at
Tpm second and third Mondays of
month. Contact Jim
Worcester Road, Newton H.
urham
No meetings, software library
Contact Simon Kniveton, (97 086 303,
Mlnaah Mects 1t Grange
C \.Hlll. Woodman Pat

and Count

5

0
Estate,

Kilmarmock. Mccis at Symington
Primary School on f
Thursdays of month m. Software
library. Contact John Smith, 19
Brewlands Road, Symingion
Kilmarnock KA1 5| "{W Eﬁh]
ets at The
Taylor School for Boys,

ware exchange. Contact Tony
d. 27 Ince Road, Liverpool
554 150

ontact Alan Birks, 135 Queen
andra Mansions, Judd Street,

London We 1, 01-430 8025

0
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Depantment of Business Studics. Norih

London Polytechnic, Holloway Road.

London N7, 01-607 2789,

Norfoll. Contact Peter Petts. Bramley

Hil: Wretton, King's Lynn. Norfolk
908, U}M‘G\%ﬂ

osed new club
Contacy Graham Saunders, 22 Front
Street, Guide Post, Northumberland.
MMtcls at Slough College on
second Thursday of monih at ) 30pm,
vsitars — 65p aduits. 05 students
Contact Brian Jones. wood
Avenue, Woadicy, Reading ROTIDF,

34 661494,

R:punil(‘lmup Meets at
Charles Darwin I ‘Lane.
Biggin Hill, Ke
Thlllidxynfmnnlh ey
£7.50. Free librar

courses and news|
Cohen, 30 Br

South Midlands. Mects at 12 York
Street, Stourport-on-Severn on last
Thursday of month. Help available
il business programming problerns.
tact M J Merriman at above
e
‘Staffordshire, Annual subs: £6.50.
Group newsletter. Contact at 57
Clogh Hal Road. Kidsgrore. Stoke-
on-Tres
Toddinglon, Contact G Squibh, 105
Teddington Park Road, Teddington,
Middlcscx, 01-977 2346
‘Watford. Mects on sccond Monday of
onih. Contacr Siephen Rabapuat,
clo Institute of Groo
ne. Letchmore Heath, Watford:
Herts. 01779 7141,

Commaodore Pet

L. West Lancusire Pet Users
Arnold School,
Blackpmll on the third Thursday of
month. Con wett, 197 Victoria
Road. Eat Thorsion, v Blackpool FY5

Southern Uses of Pets Assciato.
Contact Howard Plgrm, 42 Compton
Roud. Brighion BN

Crawley, Contact Richard
r.\,u 33 Parham Road, Iificld.
Graiey.

Group. Produces
e, CouaetD: cr.msm.m
Department of Physiol

beth C

", Ques

amden Hill Roaud.-
don W 7AH.
Pet Users Club. A

ual subs: £10,
60 Euston Road,

UK
newsletter. Contact 3
L.

jon NW1 3BL.
Pet Users Group. Mccts at Polytechnic of
North London, Eden Grove. Room
320, On alternate Tuesdays, pm
Meets at Barry Miles on 01-607 2789

tact Ma‘;grm:i
‘Gulliford, 818 Leigh Road, Slough

Industrial Estate, 0753 74111,
Group. Contact
57 Clough Hall Road, Kielsgrove,

Stoke-on-Trent, Staffordshire.

Vie
Burnley. Proposed club. Contact John
Ingham, 72 Ardwick Sircet, Burnicy,
Lancashire.
London. Vic Users Group. Meets on
alternate Tuesdays at 6.30)
Polytechnic of North Lo
Community Centre. Contact
Bardbeer.

Lobin
Norfolk. P «.rpuscd «club. Contact J Blair,
?Bcnch Road, Cromer, Norfolk, 1263

e-mw

‘ompucolour Users Group
UK. Meets at Con inity Centre,

twice a year.
SA.

3 le!
r.nmlmmy r.nmct Fm. Hiner,
ennycroft, Ha

Hmfnrdsmm 03K b48T5

Irish CP/M Users Group. Subs: I3, mects
monthly in Dublin area. Newsletter.
rdner House

Group. Sub: 7.
Software library, newslette

o Conacy ey Spacer. 14 Sun
Sireet. London ECIM 20D, 01.247
0691.

COSMAC

COSMAC Users Group. Contact James.
“unningham, 7 Harrowden Court.
Harrowden Road, Luton,
Bedfordshire, 0552 423934,

Dlghal Equipmaent

Equipment ml’%ﬂm
library. Contact The Secretary,
Box 53, Reading, Berkshire, (734
772,

S Dragon Owaers i ces i
Computcr Systcms (Torbay), Purp
Street. Brixham, every Saturd

2.30pm. Contact Ian Chipperficld, 22
Brookdale Court, Brixham, Devon,
Brixham

Biemingham. Edycation ZXSS1 Uscr
Group. Subs; £2.50, Contact Eric
Deeson, High sall
Heath Hoad, Highgate. B rhiogham
BI29DS

MUSE. Subs
£6.50. National body for co-or
getivity i schools. coll

Bn%:: In fmms on
()t'l‘m: Westhill C gc‘\;djw‘!,:i\g%rk

Road, Birmingham, (21
Dublin. Computer Education Socicty of
Treland. Subs: £3. Contact Dairmuid
McCarthy. 7 St Kevins Park.
imacud. Blackrock, Co. Dublin.

onai Users Group.
Ottshoot of national TRS-80 Use
Group. Contact Dave Fetcher. Head
Teach, Beaconsficld First and Middie
School, Beaconsfield Road., Southall,
Middlesex.

Microcomputer Users in Education
National organisation, Contact
hadcote Way. Catshill,

Trigger, 48'
Bromsgrove, Worcestershire B61 0
Forth

Forth Users. Produces newsletters

and covers a variety of machines. Subs
7.50. Contact David H

Do u(BHlZ]NW nzmm’ 4.
Interest

Forth Room
408, South Bank Pnlvltdlm(cm the
first Thursday of month. Subs: £7.
Newslcllcl ‘ontact K Goldie-

ison, 15 St Albans Mansion,
K,c nsiny lnn Court Place, London W8
SOH, fﬁ 9373231

Forum

Forum 80 Users Group. ("

Frederice trown, 431 Endike Lane.,
Hull HU6SAG.

FX-
FX-500-P Users Association.
Max Francis, 38 Grymsdyk

Missenden, Buckinghamsh,
OLP.

Anthony Camp, 01-373 7
Intel MDS

o
use, Court R
Upton-on-Severn, Worcester WRS
ONS.

Ithaca Audio 511
Users Group. Softwarc

Ihaca
exchange, discount. Contact Dave

Ace
Jupiter Ace Users Group. Subs: £7.
Newsetcr, add-ons. Contact John
oyce, Remsoft, 18 George Street.,
nny.n.m BN2 IRH

Proposed grouj rm organise games,
competitions. Contact Warrington
S after 4pm.

Primary Health Care Gi
lelacl Di AlmlurMaln)Im Bnll!h

mputer Society, Cheveley Park
Ml‘dlcalf,cnln' delmont, Durham,
0385 64282

s G

icro Us up.
Newsletter. Contact Medicom, 1-2
Hanover Street, London W1
Middlesex. TRS-50 Medical and
Laboratory Users. N:wslru:r Contact
Dr Robinso

Northwick Fark Houpstl Frow,

Nascom
Berkshire. Nascom Thames Valley User
Group. Meets at Frogmore Hotel,
Windsor, on Thursday forthnightly.
. Newsletter, Contact Mike
37 Eaton Wick Road, Eton
indsor, Berkshire, Windsor

salle.

Nascom User Group. Mccts at
Davenports Social Club, Granville
Strect, Birmingham
T
Martin Sidebotham,

Nascom

ubs: £5. Newslelter, program
Kbrary, Contact 80 Oakfield Comner,
Sycamore Road, Am
Buckinghamshire P SEQ.
Merseyside Nascom User Meets at
Mona Hotel, St James Street,

on the first Wednésday of
pm. Contact Mr T Scarle,

Independert User
ibs: £5. Monthly newsletter,

Brighton
Group. Sul
SAE 10 J Hudson, 6 Swanborough
Place, Whitchaw)
Independent
roup. Contact Amhony Hodge, 1551
SomE Conrt Wk Wi Ry

ewbrain User

Group. Subs: £10.

Oric Owners : £10.
Communicates through bi-monthly
newsletier. Contact Paul Kaufman, 3
Club Mews. Ely, Cambridgeshire.

Osbome

British Osborne Owners Group. Subs: £15.
Newslette. Contact ] Anglesed, Flat
19, Rowan Hou
Handsworth, Blnmngham BaSIR

User Group. Contact Richard
B Bennerley Road, London
SWI16DS.

User Group. Subs: £9. Contact
Nickhughu PO Box 52, Pinner,
Middlesex HAS 3FE.

Buckinghamshire. PDPS User Group.
Newsletter. Contact Nigel Dunn, 21
Campion Road, Widmer End, High
'ycombe, Buckinghamshire, 0464
71k
Herirdahis. PDP11 U Group.
ice only. Contact Pete
n‘mm l]‘JCArpenmr . Potters
Bar, Hertfordshire EN6 SOB. 0707
2091.

UK Pllot User Group. Contact Alec

Wood, Wimal Grammr Schoolfor
s, Cross Lane, Bebington, Wirral,

Merserae LOSIAG.

ACC National Prestel Committee.
Administrates Club Spot 310

stel). Contact
secretary, Ri pcn Stecle, St John's
College, Oxford OX1 31P.

Research Machines
(-'ﬂ-. Research Machines 380Z.
ontact

Stratford Road,
mingham B11 IAR.
Spa. West Midland RML
llscr(lmllp C nmcl Spencer Instone,
nue mington Spa.
MNERMLszsacmp
Meets mont Elcctriconics
Education Centre al he Polytechnic
Coach Lane Camy
Contact Mr Hatheld or Ms
Computer Unit., Norihamberiand
Building, Newcastle Polytechnic. 0632

326002.
Oxford. Rescarch Machines National
User Group. Contact RML,
Street, Osney, Oxford OXZ DBW, 0865
249866,

search Machines Ltd.
National User Group. Contact M D
Fisher, PO Box 75, Oxford OX4 1EY.

Postal MZBOK User Group. Contact Nocl
Williams. (07425 85058,
Aberdeen. Inernational Sharp Uscrs
Group. Subs: £3, Newsleter. Contact
Graham Knight. c/o Kni
Computcrs, T0§ Rovsemount Flace,
berdeen. 1224 630526,
Essex. Sharp MZS0K
ot e et 8 Eimbara Drive,
Homehurch, Esscx RM 11 [PE.
PCI211 Users’ Club.

Subs: £5. Newsietter. Contact Jonathan
Dakeyne, 261 Lidger Lanc, Lecds

AL

Shar rpM?)IlUschlnh
CumitlTlm Powell. Com

conl Collcge. Eovi,

Contact J
in Road,

Brighton. ZX Users Grouy
Ireland-Hill Jnr, 145 Ge

Hove,
Aylesbury. Sinclair ZX Computer Club
General monthly meeting, newsletier.
Equipment for hire, specialis
meetings, ibrary. Contact sccretary,
Ken Kmight, 02
o Sinens st Group, Mocts
forthnightly. Contact Richard Lawn,
102 Prettygate Road, Colchester.

Cardiff. 7X(Inh M:Etsun]lsﬂsund.‘ly
Subs: £5. Telephonc

ntact Mike

. Grangetown,

mn t
Edinburgh

Hotel, Claremont Cresce
on second and fourth W:duud

very month, 7.30pm, Subs: £5 adults.
o

£3 juniors, sudents, OAl
unemployed. Newsleter Conllcllnlm
Palmer, $6 Meadowfic]

Edoburys, 1561 3 [
Xﬁ(wl User Gluup Contact
Tan Bt 10 Grecmmond Remd
ol Glasgow, 041-638 1341
ZX Computer Club. Meets at
zX Cnmpuu:r(‘enlrc 17 Sweeting.
Sigect, Liverpaal, on iedne
ontact Keith Archer, 051:260

4“15(
London. NI! IIEI ZX User Club.

Monthl; e “Interface’. Conlm
z\m Ihﬂnc Im:n'lnc 44-48 Earl
ourt,

1-utlmomp Meets at
Polytechmg of North London, Room
![«wcrﬂlnck Monday, 6.30pm.

Contacxirving Brand. Tl md!m:nl
North London, Holloway

new club
|-n D Beattie, 63
rescent, Sawley,

Long
ottingham NG10 3DA

X80 National Software
Association. Subs: £6. Newsletter,
software available on cassette. Contact
15 Woodlands Road, Wombourne,
Staffordshirc WVS 01Z.
ZX Amateur Radio User

[nriccll TS, f
Kingsle:
Eaton,

an, 3 Red House
Suffolk. SAE essential. No telehone
enquirics.
l-m

Idford ZX81/80 Users
Group. Meets Fridays, club magazine.
Contact A Bond, 54 Farnham Road,
Guildlord, Surrey GUZSPE, 0483

Pei
Educational Computing Centre, Camp

e — User Club. Newslettr.
Contact David Big

Kin ames. S\nrﬂ.'y K
UG,
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West Sussex.

Luton. 0582

68XX

B8XX Special Imerest Group. (onta
E1l 4HB, 0]
Software
London. re
l‘d\\\ulmh-\l\wnhl ndon.

Contact Mike I]u.k at Polytechnic of
North London, Holloway
Oxford. Pr

Streer Ouford OX1 110, 0855 330333

Sorcerer

'\lumlwl\ piee
Co

Road, Woking, Surrey GU21 4NT

[CLUBNET| :

Hassocks ZX |
Club. Contact Paul Ki

Spreadsheet

Imernational Electranic Spreadsheet Users
. Newsletter. Contact UK Alpha
ouse Rowlandsway
Manchester M22 SRG.

Tangedne
Tangerine Homebrew. Cor
35 Mogg Strcet, St
Bristol BS2 9UR
¢ Users Group,
pplicrs

5 Fi
Way, Hassocks, West Sussex

Enterprise House rdon Street

ieh
Tlats Foad. London Tod- Chiarmnser Botrmémonth
381

Tim Turner

Texas Instruments

Leeds. TI99/44 User Group. Meets at 30

Esmmn Wood Road, Leeds 8, Mondays
1. Subs: £6, Contact | Youlden

Group. Meets at
Room

wer bloc

. bpm

London
m of the Month Club
e "‘“‘"%‘;"”m hester T19000 User Group.

a librarics. ( onta I\tt hh-

Eurapean Sorcerer

ram exhange. €
1. 44 Arthurs Bridge

Andy Marsk

TRS-80
Birmingham. National TRS-80 User

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
call on 01-636 6890.

Group. Meets at As
Floor, Bradford Stre
last Friday of
iewslettcr, softwa
bbans. | New Siceet, Castle
wich. lh"\l\lwhum IFA‘I\I‘ 01
2600

& Eve Pub, Ist
zh

senic Group. Mcets at
\m“ﬂ\un The
Hospital
ontact Dr
Rick Robimon. Cont . The
Residency, Northwick Park Hospital
Worthants. TRS-80 Users Group. Meets
.A\ldv\\u Park Community Centre on
i Subs: £12
Contact Neil
0

. TRS- Nli -«\.rtwmu
22 Roughtons

Group. s at Information
Technology Centre, Gateshcad on the

third Wednesday of month, 7pm. Subs:
8

k Crescent
9 1DX, 031-229 6032.
Isle of Wight. TRS.50 User Club. Mects
at London Fotel Ryde on ast Frday
of month, 7.30pm. Contact

Coulson, (903 614589,

Kent. TRS. MI! ser f\lﬂua Contact

cdourﬁonn
National Colour Genie User Group. Subs:
£10. |-..m.-u-m.mum newsleter, has
I

workshops. Conta
Highbury Avenue,
NG69DE.

¢ Leduc,
Nottinghamshire

ucsb

Hants. UCSD System L \m\mm

Contact h-rm \| Dicoll Data Systems
Ki ate

Lid, B ||_‘
Basin (OB,

Tionel Biack B, .

third Monday of mumh Newsletter osford: Users Group.

Contact Maolm Harper, Oxford
y C nmpuﬂm, Laboratory

|m ramming Research Group, 45

Banbury Rosd, Ovtort OX3 SPE.

cua
de. CUA User Group. Contac n
orC oup. Mectssceond Waters, 9 Moss Lane d, Essex.
of month. 7.15pm. Contact
hill, 10 oad. 6502
9733, Bedfordshire, 6502 User Group. Contact

RS-8i) User Gr ip.
Cmtace Re Everitton 01304 3123

TRS 80 User Group. Subs
I

enborn, 21 Argyll Avenue,
dshire LU3 TG, 0582

H‘l.lﬂ\‘l se1s Club (Southem
‘ol

Contact

Ste
\\ ncy e ad, Gosport, Fais,

Drive, Kirhy, Merseyside.

Order as SP48L (48K) or SP16L (16K). Cheques

SPECTRUM
FORTH

price breakthroughin quality software: You
can now run FORTH on your ZX Spectrum

(16K or 48K) for just £5.95!!! Spectrum Forth
comes complete with an impressive new
manual. It has full Spectrum graphics [
facilities, and is actually faster than the [l
Jupiter Ace on many timings. Don't miss the
revolution—order FORTHtoday forimmedi-
ate attention.

£5.95

o
Mike Hampson
7 Hereford Drive, CI
Lancs BB7 1JP

ieroe

32K Rampack For Your Vic 20
Special Offer

Choose any of the following Gemini software
casseltes
requiring 32K memory.

1. Database 4.
2. Stock Control
3. Mailing List

Invoice Statements
5. Home Accounts
6. Commercial Accounts

And add a 32K ﬂampack by Plus 80
(Recommi

ended Retail Price £69.95 for both|

SPECIAL PRICE £59.99 (Inclusive)

e e e

Send to: PLUS 80, 31-33 LOWER ROAD, HARROW, HA2 ODE.

SOFTWARE1.O 2.0 3.0 4.0 5.0
32K RAMPACK ON ITS OWN £49.99 (]
16K RAMPACK ON ITS OWN £37.99 O

INDIVIDUAL SOFTWARE

6.0

PACKAGES£19.951.001 2 3.0 40 50 60
Name Address
..... Tel. No
(Please tick appropriate baxes)
Allow 10-14 daysdefivery. Generc 3Dealer Discounts

PCN JUNE 3-JUNE 9, 1983



DATABASICS

This week PCN Dalabasu:s lists a saleclm uladd ons for youl micro. PCN
keeps you up to da then software,
followed by micros.

Printers are best calegorised by print-head type. The two most common
methods of transferring type to paper are the Dot matrix and Daisywheel
technigues.

Adot matrix printer uses a row of pins which are programmed to strike the
paper through a ribbon and form the character as a pattern of dots.

The daisywheel acts mureLikeawnvenliuna\typewriter thecharacter set
being pre-formed Asthe
mlercnangeanlewhesl rolates itis struck by ahammar to form the character
impression

Dot matrix printers tend to be faster than daisywheel but offer lower print
quality.

In selecting a printer make sure the interface on your computer is

lible with those at extra cost on the printer.

The @ sign meansthe \nleﬂace isincludedin the price; O means you have
a choice of interfaces included in the price; + means the interface will cost
extra.

INTERFACES
@ inc nprice, O = options
et cost +)

Max Baud rate indicates th d as
they are fed into the printer.

The buffer siores characters sent by the computer. The printer can take
characters in chunks, at a rate quicker than they are able to be printed,
sometimes allowing the computer to be freed for further use.

Lines per inchindicates the maximum number of lines printed ina vertical
inch. Characters per inch can be varied on some printers as the typesizes
themselves can be adjusted.

tendstobealitile

optimistic. uaxlmum pﬂat polhlem tells you the optimum number of
aracter size onthe
printer. Maximum paptrwlrtm is the widest paper the printer can take.

Size represents the space the printer lakes up on a desk top. The weight
of the printer is given in kilogrammes.

Maximum coples indicates the number of carbon copies that can
realistically be produced at one time.

undnrllninu pu|s a line under characters while bold type thickens the
natthe print

and ou
method ailnws for fully formed lans on letters suchasp.gorq

Propor puts the acters whether
they are a long ‘m' or a short i'. Block graphics builds up pictures using
rectangular blocks, while High Resolution Graphics uses smaller dots.

Bidirectional means the printer can save time by printing left o right and
then doing the next line backwards right to left. Similarly, Logic Seeking

the machine to save more time by printing the short lines without
sweeping aver the whole width of the page.

Feed methods comprise fanfold which uses continuous stationery
sheets folded road-map style drawn into the printer by a tractor mechanism.
Thetractorcogfitsinto holes inthe fanfold paperandtakes the paper past the
printer mechanism. Roll is a roll of paper that feeds into the printer, usually
using friction feed where the paper is gripped between two rollers,
typewriter-style. Cut sheet indicates the printer uses single sheets like a
typewriter.

Distributor: to find whi ftes
code listed in this column to refer to the distributor table.
The tableis at the end of the listings, and gives the distributor’s name and
telephone number.

add-on, usethe

Food Method

Printhead type

matrix)
Butter Memary Size
{in characters)
Lings perinch
Characters par inch
fbase area in cms)
Proponional Spacg
Black Braphics
High Resolution Graphics

™

g
i H
5 H

Sax
Underbing

Adler TRD 170
Anadex DP 9000A
Anadex DP 8001A
Anadex DP 9500
Anadex DP 65004
Anadex DP 5500L
Anadex DP 9501
Anadex DP 8501A
Anadex DP 96204
Anadex WP 6000
ASP 3500

Brother HAI
Canon AP400
Centronics 159/4
Cantronics 1504
Centronics 1524

Daisywheel
M7x9,9x8
M7x9.11x9
M9x9
M7x9,8x9, 13x9)
M7x9,9x8
M7x9, 11x8
M7x9,11%9
M7x9,9x8, 13x8
Mup1o 18x20
M9x7,9%8
Daisywheel
Daisywheel
M9x7
M9x7
M9x7

10,12,15
10,12.5,15,16.7
10,12.515,16.7

10,12,13.3 39x59.9
10,12,13.3 40.9x70.3
10 39x59.9
10,12.5,15,16.7 39x59.9
10,12.5,15,16.7 40.9x70.3
10,12,15,16.4 40.9x70.3
10,12,16.7 46.7x74.9
10,12,16.5 61.5x40.5

10,1215 38.1x71.2

10,1215 50.8x48.2
5,8.18,10,16.36 38x35.6

10,12,16.36 38.1x355
10,12,16.5 38.1x35.5

56x37
40.9x57
40.9x57

LU s

" Continued page 74 ¥



INTERFACES
@ incin price, O = options.

at exir 608t (+)

.

i
Centronics 154 0 69,1218 5.10.165 52.6x37.1 3 e/ele .
Centronics 15872 £BB1 Max7 . NA | 7e8 & 58.16,10,16.36 150 | 132 | 10 38.1%35.6 0|5 oeje| (e[e e[ B
Caentronics 351 £1,801 M7x8 e 19200 | 2000 68 568251012165 | 200 | 192 | 15 45.7x559 18 [6|@® (] e eo/ee 0o B
Centronics 352 £1,966 M7xB DED 19200 | 2000 68 [5.6.7.5,8.2513.2,15,165] 200 | 218 | 145 | 550xa57 181 |6 |@® ee(eje| (e(e|e| Ci
Centronics 353 £2,420 M7x8 e 19200( 4000 | 3.468.12 10.12,132,1516.5 | 200 | 218 | 15 55.9%45.7 181 6 |@® e ejeje| (oo Ci
Centronics 73972 £710 M11x8 . 2200 | 132 6 5,8.3,10,16.7 100 [ 132 | 9 368%279 54 [5|@ e (@ e(eje| (o] Ci
Centronics 739/4 £786 M11x9 . 8600 | 512 6 5.83.1016.7 100 | 132 | 9 36.8x40.6 72 _|5|® e o e(eje| (o] Ci
Commodore 4022P £454 M6x7 . NA [ NA 2 510 40 [ 80 | 10 36.8x33 99 |3 e eejsie (o c2
Commodore 8023 £1.029 M5x8 0 NA | WA F 510 150 | 250 | 15 51.4x36.8 16 |3 Q000000 c2
Daa Products DP55 £1,687 | Daisywheel ®| | 29600 [ 1000 68 10,12,15 55 | 198 | 15 44.4x60.4 24 |6 e eejeee| |® st
Data Products M100 £1.790 M9xg ] [+ NA | NA 68 58.10,165 140 | 218 | 16 67.5%50.4 |8 D000 . §1
Daa Products M120 £1,741 M7x7 ] 1+ NA | NA 68 5,10,16.7 180 (220 | 18 67.5%59.4 27 |6 D00 0 S1
Data Products M200 £1.979 M7x7 ] [+ NA | WA 68 5108.16.7 340 | 340 | 16 67.5%50.4 27 |6 000 0 S1
Data South DS180 £1,604 M9x7 +]o]+ 1 | 9600 | 2000 68 25,10,12165 | 180 | 217 | 155 | 60.9x40.6 16 _|6|@® Qo000 0 D2
Diablo SP1/P11 £2127 | Daisywheel 8600 | 256 68 10.15 40 | 198 | 16 56.9%46.3 272 |6 |® e (ee 00 o |o| M2
Diablo 630 £2,127 | Daisywhes| 9600 | 768 68,12 10,1215, 40 | 198 | 165 | 56.9%463 27 (ceeee eleje ole| w2
DMP 100 £249 M5x7 8| |e 1200 | 2000 68 105 50 | B0 | 95 406%209 33 [1|e[e]e o (eje ele[ T
DMP 200 £489 M9x23 JEL 1200 | 2000 68 10 120 [ 120 | 95 41.9x343 75 (3 |@ee e eejee[ @je| T
DMP 400 £699 M7x9,9x9 JL 1200 | 2000 68 1012167 140 | 220 | 15 61.9%40.4 15 _[5|8@ sljejesje] (oo T
DMP 500 £1,089 M23x8 2] 9600 | 2000 68 10,12,16.7 220 (220 | 15 58.4x33 127 |5 (@@ e ejeje| (oe T
DMP 2100 £1.399 M IR0 1200 | 2000 68,12 1012166 160 | 232 | 15 55.2x38.1 20 [6[8[® 0000 0 T
DRE 8820 £895 M9x7 o] |o 9600 | 500 68 10,125,15,16.7 150 | 266 | 155 | e47xa7.6 23 [5]@ elejeje] (@] Gi
DRE 8830 £1.300 M9x7 (@] [¢] 9600 | 500 68 10.12,13.3,15,17 180 | 226 | 155 64.7x47.6 I L0000 e/®| Ci
DRE 8840 £1,370 M9x7 [s) 9600 | 500 68 10.12,1331517 | 240 | 226 | 155 | e4.7x476 23 (5@ eejeje] (@] Gi
DRE 8910 £1,585 | M9x7.9x11 ] 9600 | 500 68 10121331517 | 160 | 226 | 155 | 64.7%476 23 |5 @ elejeje| [eje| Gi
DRE 8925 £1,660 | M12x8, 12x20 [5) 9600 | 500 68 10,12,15,16.7 120 | 226 | 155 | e4.7x476 23 |5 eejeje| (@8] Gi
DRH 80 £621 M7x9 [3) 9600 | 256 68 1012515175 B0 | 140 | 8 41.5%30 75 |4 o (ejefeojejoe| T
DRH 136 £776 M7x8 [ 9600 | 2000 68 10,12,15,16.5 120 | 224 | 155 | 48.6x303 05 |3 eejesje(e] (oo T
DRS 250 £1.431 M7x9 ol | 19200] 512 68 102,15 250 | 198 | 6 61%45 2% |5 Q0000 . T
DWF 410 £985 Daisywheel . 9600 | 2000 68 10,12 25 | 160 | 16 60.3x19.6 6|5 . eleje| (e/eje| T
Epson MX80 £401 M9x9 o+[+ 1 ]19200| 256 68 5.8.25.10,16.5 B0 | 132 ]| 10 40.6x38.1 65 (34 00010 . E1
Epson MX80 FTT/3 £447 Moxa DEE 1 [19200] 258 68 55.25,10,165 80 [ 132 ] 10 40.6%38.1 77_|3 eeleefe . Et
Epson MX82 £470 M9x9 o)+ 1 |19200] 256 8 17.2 B0 | 159 | 10 40.6x38.1 77 |3 @08 00ee oo E
Epson MX100FT/3 £574 M DEE 1 |19200] 256 [] 165 100 | 233 | 155 59.7x40 0|3 D000 00000NE
Facit 4510 £672 M9x7 [*] [=] [<] 9600 | 712 68 6.12,16,175 100 | 132 | 115 425x34.8 9 5 L] L0000 e A2
Facit 4525 £1,150 M9x9 1EIE) 9600 | 512 68 5,8.5,10,17 280 | 132 | 115 | 46.5x356 135 |5 elele . A2
Facit 4542 £2.300 Mgx14 of+|+ 9600 | 800 10,12,15 250 | 232 | 18 64x45.7 40 |58 L0010 L] A2
Fujitsu B30 £2,179 | Daisywheel +|ee 1200 | 256 10,12,15 80 [ 204 | 15 50.7x449 18 ceeee eeele eee| zi
General Electric 2030 £961 M9x7 + 1 1200 | 640 10.13,165 B0 | 218 | 155 | 546x476 99 [z e elejoje| oje| zi
General Electric 2120 £1,751 Mox7 + 1 1200 | 840 10,13,16.5 150 | 218 | 155 | 54.6x476 99 [2]® elejeje[ @] zi
General Printer GP300 £2287 | M9x9,18x25 ®| [2]is200] 380 300 | 120 | 135 52x44.5 20 se/ee/e/ee/eefe] (o o i
‘General Printer GP300L. £2490 | M8x9,18x25 ®| [2]19200] 380 10,12,15 300 | 132 | 135 | 635%515 24 se/eee/eeejele] (o (o]
Integrex £914 M7x59x6 [+|@ + NA | a7 10 125 | 80 10 38.7x32.5 86 |1 LI0) ] . D3
ITT Swift 3342 £1,718 M9x7 Fl ) 1200 | 640 10,13,165 150 | 240 | 155 56x47 04 (6@ (@ eejeje| @e| i
ITT Swallow £914 MOx7 FEE 1200 | 640 10.13.165 60 | 240 | 155 56x47 0 6@ @ Q000 ol B
Lear Siegler £1,667 M9x9 ol|o]o 19200 | 2000 10,12 180 | 218 | 18 68.6x50.2 27 (s8] eee] ee|e . ]
Logabax LX213 £1,840 M9x9 | |® 9600 | 4000 10.12.165 180 | 218 | 15 57.1%43.2 17 |5 eee 00 . T3




Logabax [X217 | ®em2 M9x9 D 9600 | 400 10.12,165 180 [ 218 | 15 | S7.ix432 17 _[s|e[e[e s[efe] [oje] [ T3
Micro Peripherals 99G £517 M9x7, 11x8 . . 9600 | 2048 10,12,16.5 100 | 136 | 95 41.1x273 67 |2|@|®|® 00100 DD EE
Micro Peripherals 150G £918 M8x7,11x9 . . 9600 | 8192 10,12,186.5 150 | 226 15 58.4x39.9 112 [2|/e|e|® o olee|e T3
MT1201 £600 Mox7 + @[+ [+ 9600 | 132 10,12.5,16.6,20 160 | 182 [ 10 343x24.1 75 |4 .o QOOCI00] o M3
MT120L £765 Mgx7 + o]+ [+ 9600 | 132 10.125,16.6.20 160 | 132 | 10 34.3x24.1 75 (4| e|e| ee[ee(eeee e M
MT18021 £1,845 M7x9 +|O]+]O 9600 | 218 10,16.6 200 | 218 | 16 55.9%76.2 86 |& [] 30 M3
MT1802L £2,205 M7x9 +|o]+]O 9600 | 218 10,166 200 | 218 | 16 55.9x76.2 86 |5 ] L1010 M3
MT440 | £1,966 M8x7 ®|+]+ 9600 | 220 10,12.5,16.6 400 | 220 | 16 66x45.7 ¥ |5 ] 010 [ M3
MT440L £2,185 M8x7 @+]+ 9600 | 220 10,125,166 400 | 220 | 18 66x45.7 B . 010 L M3
MT420| £882 M8x7 ®|+|+ 9600 | 220 10,12.5,16.7 200 | 220 | 16 66x45.7 % |5 L1000 L0010 L] M3
MT420 L £954 Mgx7 o[+[+ 9600 | 220 10,125,167 200 [ 220 | 16 66x45.7 % (5| eje|e[ e(e[e|e . M3
MT1401 £1,593 Max7 BOBE 9600 | 218 10,125,16.6.20 160 | 218 | 16 48.3%24.1 75 |4 ee(sjefe] [ofee| M
MT140L £1,869 Mox7 BORE 9600 | 218 10,125,16.6.20 160 | 218 | 16 48.3%24.1 75 |4 ee(sje(e] eee| M
Newbury Labs 1550 £747 MGx7 o| |o 9600 | 2000 56,85,10,12,17 120 | 230 | 155 | 558x305 EEED ele/sje(ojejoe] (o ni
Newbury Labs B510A £562 Mox7 o] [© 9600 | 3000 56.85.10.12,17 120 [ 132 | 10 55.9%26.6 85 (3@ ele(eje(ejejo(e] @ ni
Newbury Labs NL40 £1478 | Daisywhesl olo]o 2400 | 2000 10,12 40 | 163 | 155 | 55.9%432 4_|2]@ . eleje/o/e 00| N
OKI Microline B0 £242 M5x7 ] + 9600 | 256 5,10,16.5 B0 | 132 | 95 342x24.5 65 |4 [] 0 o8| Xi
OKI Microline B2A £425 M8x7 DO 1200 | 132 5.8.3,10,165 120 | 132 | 95 36.1x328 89 |4 L o ojefoje| [oe| xi
OKI Microline B3A £608 Max7 oo 1200 | 132 58.3,10,165 120 [ 132 | 15 51x32.8 4|3 [ o (ejefeje] [e[e]| xi
OKI Microline B4 £975 CE0 4800 [ 132 58.3.10,12,17 200 [ 231 | 15 51x328 14 |3 LI0) L0300 oo 0| Xi
Oiivetti DM5050 £575 M7x8 o[+ 9600 | 1000 10,125,165 00 [132] 9 11.6x30 75 |2 @ee o (ejeje| [o[e| Bz
Oiivetti DM5100 £1,033 M7x9 FEIEE 9600 | 256 102,165 140 | 220 | 1475 59.2x40.1 17 |4 L . 0 B2
Oiivett DM5200 £1,351 M7x8 o+ [+ [+ 9600 | 256 10,12,165 200 | 220 | 19.75| 89.2x40.1 7|4 L . . B2
Olivetti DY-211 £862 Daisywheel + @@ 9600 | 1000 10,12,15 20 | 198 | 17 54.1x328 163 |4 . e e 00| B2
Olivetti DY-311 £1322 | Daisywheel |+ ) 9600 | 1000 10,12,15 39 | 225 [17.25 80%50 7 |4 eeee e[| (@] B2
Oiivetti JP101 £420 Dry Ink Jet ®+ |+ 5600 | 1000 10,1218 50 | 147 | 9 38%268 52 [1]® 00 . o B2
Oiivetti TH240 £661 Thermal 5x 7 +|e 9600 | 1000 10 240 | 80 | 875 40.1%34 75 [1]e|® . . e[| B2
Otympia ESW102R0 £1.917 | Daisywheel |+ |+ |+ |® 19200 | 4000 10,1215 24 | 141 | 17 52.8x37 13 |6 eeee 00 eeje] s
Olympia ESW103KSR £1,263 Daisywheel |+ |+ |+ @ 19200 | 4000 10,12,15 24 | 212 | 17 52.8x43.1 145 (6000 @ . oo 5
Otympia ESW3000RO £1306 | Daisywheel |C|O] |O 19200 4000 10,1215 50 | 225 | 17 60.4%40.8 195 6 @(@(ee 0 eeje] s
Phillips Mullard GP300 £2,267 [ +] @ 19200( 512 10,1215 300 | 180 | 144 | 645x523 24 co/e/eeje (e(ele/e/eee| n2
Printex 920 £2012 M + | 9600 | 1792 10.12133,16.7 340 | 227 | 16 58x425 20 (4 eeje] (o/ee . T3
Qume Sprint 935 £1,892 | Daisywheel + 9600 | 500 10,12,15 36 | 198 | 15 61.3x49.9 19 3 eeeee |ee e[ [o] ot
Qume Sprint 945 £1,966 Daisywheel + 9600 | 500 10,1215 45 | 198 | 15 61.7x42.5 204 |30 80 8 0008 . e o
Qume Sprint 955 £2,403 | Daisywhesl + 9600 | 500 10,12,15 55 | 198 | 15 617%425 204 (3(ele/ee/e] (ejejejee] (o] O
Rair Decwriter Ill £2,261 M7x7 . 9600 | 1000 15.6.6.6.8.26,10,13.2,16.5] 180 | 132 | 15 69.9x60.9 464 (3@ L10] . R1
Rair Decwriter IV AA £1,200 M7x9 +|® 300 | 286 [5.666,8.2510,132,16.5 30 | 127 | 15 57.1x39.4 13 |3 0 . ®| Ri
Rair 630 £1,940 eel e 9500 | 768 10,165 40 | 196 | 15 50.9%46.4 272 |[2]@] (@@ slejsefs]e A1
Rair 820 £1,529 M8x7 | 9600 [ 1280 10,165 150 | 182 | 15 66x534 182 6@ |@ eefee . Ri
Rair Centronics 150/4 £722 Mox7 +] @ 9600 | NA 10 150 | 132 | 10 38.1%35.6 9 [2] [@ slejse(s]e R1
Rair Texas Instruments 743 | £1,437 Thermal 0 300 | NA 10 30 | 80 | BS 391%406 61 _[1]® . Ri
Ricoh RP 1300 Flowriter £1.144 | Daisywheel & 9600 | 200 [ 10,1215 37 | 183 | 15 59.3x33.2 4 7 e eeeeeeeleeee Al
Ricoh RP 1600 Flowriter £1,762 | Daisywheel O 9600 | 2000 10,12,15 60 | 163 | 15 625x355 22 7 eeee e eee[seele Al
Ricoh RP 16005 £1,667 | Daisywheel 0 9600 | 4000 10,1215 65 | 204 | 135 | 63.5x362 27 (7 eeee eee[ee M4
Sanders 5700 £2,875 [ . 9600 | 2000 6,10,12,15,17,18__| 450 | 234 | 145 47%569 236 |5 (e|ee/e/e/e/elele] [o A2z
Selkosha GP100A £247 M5x7 + 9600 | 256 612 50 | B0 | 10 427x238 45 [3 . 0 D4
Smith Corona TP1 £557 Daisywheel [s] 19200 NA 10,12 120 | 126 | 13 495%315 84 |5 @(e® e(eje| o] Di
Sord SLP160 £724 [ 9600 | 136 X 10,12 120 | 136 | 15 51x36 13 (5 eee e eee|e DOER
Sord SWP20 £1,444 | Daisywhesl + 9600 | 2000 68 10,12,15 16 | 182 | 15 66x447 22 seeee oleje| (o] (o] sz
Star DP-8480 £251 [ + 2400 | 132 6,12 10,12,16.7 100 | 132 | 105 | 39.4x324 5 (2@ (@ @ |e/ele(e| |[e/e| s3
Systime Systerm £1,909 ] ) 8600 | 256 68 10 120 | 182 71.7x61 53 |6 o o efeje . S4
Systime Sysprint-P £1.714 [ 9600 | 256 68 10 150 | 132 T1.7x61 50 |6 o o (e[e|e . ]
Systime Sysprint-§ £1,599 M . 9600 | 256 68 10 120 | 182 71.7x61 53 |6 o o ejeje . S4
Tandy TRS B0 DW2 £1299 | Daisywheel . 9600 | 2000 3 1012 43 | 163 | 165 | 62.4x204 27 |4 eeee ele[ [e[ele|
Texas Instruments 743 £1.271 | Thermal7x5 e e 300 | NA 3 10,17 30 | 80 | 85 33.1%40.6 6 |1 0 o 05
Texas Instruments 745 £1,470 Thermal 0 300 | 256 3 10,17 30 | 80 | 85 39.1%40.6 135 |1 . Ri
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Make & Model

Texas Instruments 781

INTERF
at exira

®nc mnnu O

om
+)

Thermal 7x5

Buler Memory Size
(in characters)

Lines per inch

Characiers perinch
Max prt
Speed (CPS)

10,17

Max paper width

{base area in cms)

San

Proporional Sgacng

High Resoluton Graphics

Feed Method

Logic Seeking

Fan Fold
Distributor

Texas Instruments 810

Max7

58.10,16.5

Texas Instruments 820

Mgx7

58.10.16.5

Texas Instruments 840

Max9

10,16.5

TRD 1708

10,12,15

Toshiba T1350

M

10,12

5,66,83,10,13.3,16.6

+|+|0l0|e0|e|e

56.6,8.3,10,13.3,16.6

MONITORS

These have been split into colour and monochrom

iagonal ches. Nearly all s accepl a composi from the
computer and most computers are equipped with composite video output. Colour monitors feature a wider range of signal
sysiams than mono and it is important to match the output of your computer to the input of the monitor
speaker Monotintrefers

monn monitor. Some monitors come with an anti-glare filter to relieve operator discomfort.

Band width refers to the frequency range of signals to which the monitor can respond in MegaHertz. Dot resolution indicates
the number of dots which can be displayed across the screen: the more dots, the sharper the picture.

Dimensions indicates the area the unit occupies on the desktop.

fthetextona

gnal

Make & Mode!

Dot resolution
Dimensions (cms)

320it4 bt TTL
Autio channel

HM 27198
[AM 27190

832

Make & Model

Scroen size

Modulated PAL

75 O linear

bt 4B TIL

Audio chanael

Dot resolution

Lion Cub 2051-TTL

| Band widtn

S
65x57.5

Luxor Digital

NA

Luxor Linear |

|23 {5 Aches)

NA

Luxor Linear Il

H

wlm
&8 8|3] ity

NA

Microtech 14

=

33.7 x 408

™22

@

22x345

VM 14 PSN

H

47x40

Woll Cub 1435-TTL

H

65%57.6

Wolf Cub 1446-TTL

H

65%57.5

Woll Cub 1456

H

65%57.6

Make & Madel

Price inc. VAT

VIONO l-‘Yilll

AVT DM 210G

2

Audio channel

Ai-glare fier

resolution

Dimensions (cms)
Distributor

30.8x29.6

HM 3619

Lion Cub 1431-TTL.
Lion Cub 1436
Lion Cub 1439
Lion Cub 1441-TTL

H
38

S

EG 100

£77

37.5%29

EG101

£91

37.5%29

LEDM 091D

£99

22x24

LEDM 0910

22x24

Luxor 10

NA

Lion Cub 1445

&

Luxor 15

NA

8|2

Lion Cub 1449

Ms

22.4x257

Lion Cub 1451-TTL

@

M2

29.3x30

Lion Cub 1455

Novex

NA

@
(8|8

Lion Cub 1459
Lion Cub 2031-TTL

@

N12 1003

23%26.5

Prince

33x50

Lion Cub 2035
Lion Cub 2036

PM 102

22x28

PM 1201

33x50

R R

Lion Cub 2039

Zenith ZVM121

DR0000000000000 7 EE

29%29
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gl .| E|E o
This section is divided into categories covering 5%in and Bin floppy disks Mk and Model ,; E § § B E g
Disk is measured ytes (K): one kilobyte = 1,024 characters. A no of disks column is included because EG 401AT 2| 40 | Soit |SSBD X
some disk units contain two disk drives. Oorni 625 7T 80 | Sot [SS00D N G2
Manutacturers can vary the number of disk data tracks and these are divided into sectors. This sectoring system allows the - t——1 s
informaion tobe stored and rerieved by onthe disk sothe computer can keep trackofts rotation. The Gorlol 825 L T - .3 y) L ]
hard, byahole mt’lﬁdlik GISD'" wher 2 80 Soft | $5.00 L G2
Some drives have one readwrite head for each side of the disk so the buyer has a choice between single or double-sided Germini 825 B E AL L] ]
drives. BS means that the drives are both single and double-sided. Lowe EG 400AT 2| 40 | Sott |SS.BD 0 L1
A i double Lowe EG 400T 1| 40 | Sott |SSBD 0 [X]
(data) density. BD means that the drives are both single and double density. M 4853 1| 80 Soft | DS.DD 0} A3
The interface acts as an interpreter so the computer :nd disk can exchange information. Each device must have the same M 4B54 7| 77 | Son |DSDD ° A3
interpreter before a allows you to match those
inciuded in the disk drives or available at exira cost. s R aCal = S
RAM MDS-1 1] 40 | son |DSSD| (@ e m
RAMMDS-2 2| 40 | soft [DSSD| [@ o m
x R Scorpio 8 5| 770 | Soft |SSDD|@ Hi
& Sharp MZ80 FB 2| 70 | Soft |DSDD o s7
“mw" L - Tandy Colour €449 | 175K | 1| 40 | Soft |SS.DD o[ T
5%4" DISK DR Tandy 26-1160 €209 | 75K |4| 40 | Soft |SSSD . T
Atari £209 | 80K |1 ] 40 Tandy 26-3023 €209 | 156K |4 35 | Soft |SS.OD D T
BASF 6108 £195 | 500K | 1] 48 Tandy Model 1 £389 | O0K | 1] 35 | Soft |SSSD o T
BASF 6108 €240 | 500K | 1| 48 Tandy Model 111 €368 | 175K |2 40 | Sott |SS.0D o T
BASF 6118 £279 Wb |1]| 96 T™ 101-4 £282 iMb (1] 160 | Sott [SSDD|@ H1
Canon X8300 €600 | 640K |2 | 80 T™ 1022 €393 | 2Mb | 1| 160 | Sot |[SSOD|® Hi
CD 40 £679 400K |2| 40 T™ 848-1 £389 800K [1] 77 | Sott |SS.OD|e@ H1
CO50A €424 | 500K |2 | 40 TM50-1 €147 | 250K | 1| 40 | Sot |SsDD|@ Hi
CDS0E £56 | ™Mb 2| 80 T™ 100-1 €156 | 250K [ 1] 40 | Soh |SSDD[® H
CO 50F €712 | 2Mb |2 | 80 ™ 1002 £221 | 500K | 1] 80 | Sot |DSDO|@ H
CD 80 £765 800K | 2 80 T™ 100-4/4M £247 1Mb 1 160 Soft |DSDD|® H1
CD 80D £949 | 16Mb | 2| 80 Tracker 1 €373 | ™Mb |2 | B0 | Soh |SsDD 0 D7
Commodore 2031 £454 17K |1 35 | Soft ) Tracker 2 £497 2Mb 2| 80 | Sot |DS.DD * D7
Commodore 4040 £799 | 43K |2| 35 | Soft |ssDD|®@ Connects o
Commodore 8050 £1,020 | ™Mb [2]| 77 | Soft |SSDD[® g gl € =
= 8250 £1,489 | 2Mb | 2| 154 | Soft |DSDD|®@ c2 = = £ |5, =|%sle|, |e| 2
ComoeVic 66| e | Tk [ 1] % | o [s800 e O] | AR AHEAR AR HREHHOEE:
Control Data 9409 €272 500K [ 1] 40 | Both |DSBD ] c7 8 DISK IVE
Control Data 8409T £420 | Mb | 1| B0 | Boh |DSBED . c7 ACP 700 (AC) £293 | Mb |1| 77 | Sot |DS.DD o E2
Control Data ZL141 £225 | 250K | 1| 40 | Both |SS.DD . M5 'ACP 750 (DC) £316_| Mb | 1] 77 | Sot |DS.DD o| E2
Control Data ZL1418 £175 | 250K | 1| 40 | Both |SS.OD . M5 ACP 1500 (DC) £403 | 2Mb |1 | 77 | Soh |DS.DD ®| E2
Control Data ZL142 £360 | 500K |2 | 40 | Boh [SS.OD . M5 Caldisk 142M £465 | 500K 1| 77 | Both |SSBD o| 2
Control Data ZL2418 £240 | 500K | 1| 40 | Both |DS.OD 0 M5 Caldisk 143M §522 | 1.2Mb (1| 77 | Both |DS.BD » Fi
Control Data ZL291 iMb_|1| 80 | Both |DS.OD . M5 Caldisk 143M-1 £465 | 500K [1| 77 | Boh |SSBD 0 F3
Control Data ZL291* £405_|500/1Mb| 1 | 40/80 | Both |DS.0D . M5 Co £2,760 | 987K |2 | 77 | Sot |DSDD|@ =3
Control Data 22918 €320 | Mb |1 | B0 | Both |DSDD . M5 Canon X 8330 £1,200 | 2Mb |2 | 153 | Sott |DS.DD ®| Cs
Control Data ZL292 £640 | 2Mb |2 | B0 | Both |DSDD 0 M5 Control Data 94048 £684 | BOOK |1 | 77 | Bath |S5.80 D M5
CS 40 £482 | 200K [1] 40 [ Both |SSBD ®| Cs Control Data 9406-4 £1.144 | 16Mb | 1| 77 | Both |DSBD D M5
CS50A €229 | 250K |1 | 40 | Both . c6 Eicon FDB/D/DD £1438 | Mb | 1| 77 | Soh |SS.0D 0 E3
CS50E £305 | 500K | 1| 80 | Both |SS.BD . Cé Eicon FD&/1D/SD £1,397 | 500K | 1| 77 | Sott |BSSD . E3
CS 50F £397 | 1Mb | 1| B0 | Both |DSBD 0 c6 Eicon FD8/2D/FBR £1,740 | Mb_|2| 77 | Soh |DSSD ®| e
C580 €523 | 400K | 1| 80 | Both |SSBD ®| Cs Eicon FD&/2D/DD £2013 | 2Mb |2 | 77 | Sott |8S.DD . E3
C580D £627 | BOOK | 1| 80 | Both |DS.BO ®| co Eicon FD8/2D/SD £1972 | Mb |2 | 77 | Soh |SS5D . E3
Cumana AS100 €252 | 200K [1| 35 | Soh |SSBD . C8 Eicon FD&/1D/FBR £1240 | 500K | 1| 77 | Sott |DS.SD o] E3
Cumana DAB035. €857 | 655K |2 | 80 | Soh |SSBD 0 c6 Fait £1,725 2| 76 0




PLOTTERS

T L AM211 | 87 [B| 300 Rs232 . eleje| | s
| 2 3 T s T & Bermac 12001 ModelA___|_€414_|D| 1800 RS232 0 o] (o] [ &
o= § L I ;t sl [z12]8]= - i Bermac 120011 Model B 2260 _|D| 1800 AS232 0 o (e e B2
] s| B 8z (H|d|g|8|2) 2 |&] 2 CCITT CAT £228 | A| 300 RS232/V24 O e(e[e/e| D&
iy - SN N R HUE cosvaz €718 _[D| 1200 RS232V24 Qg eleje| D&
8" DISK DRIVE DSL2123 £320 | D [ 30011200 RS232V24 0 ele/e[e| s
F320 £2300 | 24Mb 2| 76 | Soh |DSDD ®| 85 Sendata 700 Series A 253 |A| 00 5232 20ma ile DOOED
W 2854 499 | 1.6Mb [ 1] 77 | Son [DSOD D A3 Sendata 700 Series B 224 | A| 300 RS232, 20ma ile Qo B4
M 2896 £483 | 1.6Mb [ 1] 77 | Son [DSOD 0 A3 Sendata 700 Series C £300 | A [600-1200 5232, 20ma ile o |e[e| B4
Megasior 1100 1,133 | 2Mb_|2| 77 | Sot [DSOD vi Sendala 700 Series D 2309 | A | 751200 5232, 20ma ile oo /e[ B4
Megastor 115D £1018 | 1Mb_[2] 77 | Soh |DSSD . o v Sendata 700 Series £149_| A [300-1200 RS232. 20ma EOED . B4
Megastor 111 1,121 | 2Mb_|2| 77 | Soh [0S.0D ol W Racal 12681 £782_|D| 2400 Va4 . se 8| R
AM.FDS-2 3789 | 1Mo [2| 77 | Soh [DSs0| [ o M Riacal MPS 3021 295 |D| 800 Va4 . DOONA
Tandy Model 11 €999 | 466K | 1] 77 | Soh DS, ol T Racal MPS 1222 678D | 1200 Va4 oo eelel Rz
Tandy Mode| 16 £543_| 125 | 1] 77 [os oo o T
Tandy Modsl 16 £1648 | 26Mb (2] 77 [Ds.00 o T

moves

. Mast plotters

Plotters use a pen to put graphics or characters on paper under the command of a computer. They are usually one of two types —
flatbed or drum. A flatbed holds the paper flat while the pen draws on it in two dimensions. A drum plotter turns the paper

ically cylinder
avail

variety of colours

ilable. Max f
Amodem nterfaces a computer and the telephone system so comp i istances. ltconverts data [l oni¢ b OIbss tperaon <t Hrhblends
I sttt il B pamogecedi o8 drect -ADin Intertaces are included in the basic price or come at extra cost
‘with a speaker in the coupler opposing the phane 's mouthpiece and a microphane nppo;mg the earpiece. A B in this column [ i E
indicates that both methods of attachment are available. Baud rate shows the speed with which the data is transmitted. | B Ed g ]
‘The modem must be connected to the computer through an interface. T the maini = s = 2 ‘E: ] H
an each modem. m means that data may be intervals as avail asneeded. dat Maka and Model 2o | B 4| R EE § 3 a
Irintervals. if
direction, but not simultaneously. Full duplex transmits and reculves information in both directions at once. g:r;i:g: 1 ﬁ:?: DF' ::" J‘ g :: ::fg“ :5522:: :;EE;EJ gz
miﬂpr;eﬂ:nuuems acall or start a two-way ¢ Answer means they can respond to a call from another BOX e AR R TEEED i
Strobe 100 £662_|Drum | 1] A4 | 7.6cm (RS232, Parallel+) 06
Capabiltes TRS-80 Pen Plotter €1.399 | Flat [6] A4 | 6Bem AS232 T
8ls] | Watanabe WX 4633 £2.772 | Flat [10] A3 | 250mm (Centronics, AS232. IEEE +) E4
E| 2 L HHRE AR E] Watanabe WX 4634 £2,516 | Flat |2 | A3 | 250mm (Centronics, RS232, IEEE+) Ed
= |E| € i H g H HHHHEHE Watanabe WX 4635 £2301 | Flat [ 1| A3 | 250mm (Centronics. RS232. IEEE +) E4
Make 10 Moge! £ |g| B3 £ HEHHHHEHEHE Watanabe 4636 £3,074 | Flat |10 A3 | 400mm (Centronics, AS232, IEEE+) Eq
ER £320 |B| 300 RS232 . o (e | A Watanabe 4637 £2.862 | Fiat |2 | A3 | 400mm (Centronics, AS232. IEEE +) E4
Al1222 €736 |D| 1200 RS232 *e DODOES Walanabe 4538 £2,635 | Flat | 1| A3 | a00mm (Centronics, RS232, IEEE+) Ed
AJA211 £263 [A 300 RS232 . L3 AS Watanabe WX 4671 £1129 | Fat [ 1] A3 50mm Parallel (RS$232, IEEE+) E4
AJ1234 €684 |A| 1200 R5232 .o 0 A5 Walanabe 4675 £1,638 | Flat | 6| A3 | 50mm Parallel (RS232, IEEE+) E4
AJ1256 €684 |B | 1200 RS232 ee DDOES Watanabe 4731 £1.761 |Dum |4 | A3 | 200mm (Centronics, AS232. IEEE +) Ed

DISTRIBUTORS

| | Appropriate Technol 25 5575 A2 Advent Data Products, Melksham 706289 A3 Altex Microcomputers Ltd, Reading
579 A4 Atari International (UK), Slough 33344 A5 Anderson Jacobson Ltd, Slough 25172

5 Bmm. Reading 61031 B2 British Olivetti, 01-785 6666 B3 Barron McCann, Biggleswade 316286 B4 Bencom Sendata (UK),
01-940 1386 B5 Bay alLﬂ Leatherhead 378811 BBEASF 01-388 4:
€1 Centronics, 01-581 1011 €2 Commodore Business Machines, Slough 78292 C3 Caicomp Ltd, Bracknell 5u2|| 04 Crofion
Eloctronice, 01-891 1923 G5 Canan (UK) Ltd, 01-680 7700 €6 Cumana, Guildford 503121 C7 CBL Reacing 70209
D1 Discom, Evesham 3591 D2 Datatrade Ltd, Northampton 22289 D3 DNCS Lid, 061-643 0016 D4 DRG, Weston- super Mare
415398 D5 Data Sys Dw-slon Bedlord 223889 D6 Data Efficiency. Hamel Hempstead 83561 D7 Data Track Technology.
New Milian 6196: sterns, Milton Keynes 67679
E1 Epson (UK), m %UU%BEIEIscnmaIm 41881 5525 E3 Eicon, Barhil 81825 E4 Environmental Equipments Northem Ltd,
Nantwich 625
£1 Fastcol Heamng

e Electranics, Wokmg 26331 G2 Gemini Micros, Amersham 28321

m HAL Computers L13, Famberau rough 517175 H2 Haywood Electranic Asoc. Lid, 01-428 0111
H informex Ltd, 01-318 4213 12 Intac Data Systems, Rotherham 54717013 ITT Business Systems, Brighton 507111 14 ITT
Consumer Products, Basildon 3040 15 Intelligent Interfaces, Stratiord-upon-Aven 286879

J1 Jones & Brother, 06

M1 Mitsui & Co Lid, 01-600 1777 M2 Modata, runhrluﬁ
Macceslield 615334 S Microware, 01-272 6237 MG Mi

ury Data Recordin
Q1 Qume (UK) Ltd, Readin

0 6531 J2 J J Lioyd Instruments, Locksheath 4221 J3 JVC, 01-450 2621
L1 Lowe Electronics, Matiock 4995

g, Newbury 48864
P1 Phoenix Technology, 01-737 3333 P2 Pete & Pam Computers, Rossendale 227011

Wells 41555 M3 Mannesmann Tally Lid, Reading 786711 M4 Micropute,
icrotach Leeds, Leeds 679964

584646
R1 Rair Ltd, 01-836 6921 Rg Riva Terminals, Woking 71001 R3 Research Machines Lid, Oxford 249866
ord, 01-930 4214 83 Siotron, Coventry 613521 54 Systime, Leeds mzzn‘

§1 Sintron Electronics, Reading 875464 52 S
S5 Sinclair Research, Camberley 681666 $6 Silicon

Office International

V1 Viasak, High Wycombe 448633
W1 Walters lcmsyslams Int Lm High Wycombe 445175

X1 X-Data Lid, Slough 7:

21 Zygal Dynamics, BIWSWI 3351

icon Express, Leicester 374317 S7 Sharp Elactronics, 061-205 233
T4 Tandy Company, Walsall 648181 T2 Toumph Adler. 01-250 1717 T3 Technology For Business, 01837 1271 T4 Yoshiva
! Surioury-on- Thames B56




YOUR SEARCH FOR FULLY TESTED
EDUCATIONAL PROGRAMS
FOR THE BBC MICRO IS OVER

35 EDUCATIONAL
PROGRAMS FOR
THE BBC MICRO

lan Murray

Here is a selection of fully documented
programs ranging from mathematics to
geography, history and general science to
spelling.

Designed for use in schools, colleges —all
programs have been checked in a classroom
environment—and at home, this book will
allow you to put your BBC to work as soon as it
isunpacked. 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 | lenclose mycheque/postalorderfor £
To:Department EP2 (Please make cheques/postal orders
George Philip Services Ltd gl chores Fhtip)
Arndale Road, Name
Wick, Littlehampton, Address
West Sussex BN17 7EN

Please sendme copy/copies
| of 35 EDUCATIONAL PROGRAMS FOR THE BBC
LMICRO by IAN MURRAY at £7.55 per copy (post paid) Please allow 28 days for delivery

CENTURY

PCN  JUNE 3-JUNE 9, 1983

]



Philips 7000 vidcogame, 16 cartridges
including Much) ‘ac-man), Space
Invaders, Satellite Attacks (asteroid),
Black Jack and various others. Also
included a dust cover and TV/acrial
combiner, £200. Tel: Glasgow (41
3589,

BBC Model B, onc month old with cassetic
cable and blank tapes, Acom Users
magazines, mint condition. hence £400.
Also Rocket-Raid and Monsters at half
list price. Tel: Kang on 01-703 4621

PCN Billboard

months old. Costs around £375. Will
accept £230. Tel: Lee on 01-941 0619
after 4pm weekdays

Atari VCS with six cartridges— Pac-Man,
Defender, Space Invaders, Asteroids,
Combat and Tennis. Cost owner £230,

Invaders, Scramble, Breakout, Football
Manager, £75, Tel: Johnstone (Scot-

idges. Combat,
le Command, De-

Video Genie 16K. Much softwarc Gkl
11l basic, EDTASM, Databases, ctc.
Also included printer in
als, original _packing,
exchange for DOT matrix princr
01761 1692 (Dulwich. § London).
pen University course FI(2.

processors and Product Dcs\gn 085
based development  system.  Proper
Keyboard. motor

good condition, paddies, joysticks and
included. Only £150. Tel: (

cvenings/weekends
16K leads etc.
boxed, over 150K softwarc on tape inc. 764338 (Swindon).

Software for sale, Frogger, Cos-
maids, Shark Attack, Blitz, plus Getting
Acquainted With Your Vic-20, £18 the
lot. Wanted Super Expander or Pro-
grammer’s Aid Cartridges. Tel: 061-368
6935 after bpm.
Sharp

excellent
condition, four languages, Knight Com-
mander, Copy File, plus approx 185
programs, dtcover, £430 or will swop
0264 58454 evenings.
5026 programmabl pocket
computer complete with cassette inter-
face unit, manuals, case, overlay cards
etc. Music facility. Cost about £100
originally, will accept £50. Phone: 01-531
2802 kends

speaker, thermistor ele to model virtual-
Iy any product. Complete course work,
£270. Tel: Paul on 01-991 0029.
48K Spectrum, perfect condition, £160
softwarc including. Pimania, Schizoids,
Hobbit, Timegate, Orbiter, Black Crys-
al, Assembler, Chess, Ground Attack,
Intruders, Gnasher, Escape, Flight
Simulator and many more, Only £180.
Tel: Mark (Ruislip) 35966
Good computer books, hardly used, g
Programming The Z80 and four other
1:

TRS-80 Level 2 plus high resolution
graphics, monitor, cassctte deck and
over 40 programs, Total cost over £700.
Sell for £350 ono. 8 Woodlands Park
Road, Maidenhcad, Berkshire or tel:
Maidenhead 73707 after Spm.

complete with 11 cartridges
including Space Invaders, Basketball,
Superman. Cost new around £320. Will
accept £100. Might separate. Tel: South-
ampton (0703) 787036.
ZX81 and 16K RAM with Dean high
quality keyboard and metal case with
space bar and six extra keys, also £90
worth of best software available. Will
accept  £120.  Tel: 01-654 6986
(Croydon

Mattel Intellivision plus cart-
ridges (all boxed as new) for Atari 400 or
L tmpuas:. Ta Wolverhampton (81)

ln— 32K, plus £200 worih of software
and joystick. ()nly‘.i() Tel:01-9979708
after Tpm

TXB1 16K two months old with computer

only. (No graphics), Standard Centro-
nics Interface. Will run on ]ngml 3,

D81, 16K plus power pack, leads,
manual, very good condition. Worth
£70, will accept £60-£65. Robert Pear-
son, 11 Fernleigh Garde
Ficlds, Stafford ST16 THA. T
after7.30pm weckdays. Plus magazines.
Pet 4032 computer, Basic 2 and Basic 4.
Textool ZIFs on main PCB. Comes with
JCL cprom programmer, IEEE to
Centronics _interface, programs and
mantals €975 Nutal, Gulldford, Tek
(0483) 8922

Vi3t '+ C2h Swichable 10K-RAM
Adventureland, Star Battle, River Res-
cue, Starquest and Encounter Prog,
Night Flight, Blitz. and many more, with
joystick, very good condition, only four

BBC B two months old. mint condition.
original packing. including Welcome
package cassctte lead £360 ono. Tele-

"
phonc 0384-64345 office hours only. Ask
for Idris. Can deliver Birmingham arca.
D81+, 16KRAM also Kayde's 4K
graphics board and high resolution

wwactor feed up to 10-inch paper, under
guarantce. New £290, yours for £240.
08692-2831

Caslo-702P with manual and printer,
good condition for use, And
Casio-3600P programmable
tegration. £10. Write 10 C Ch:
Bunhnw Road, Northficld, Bham B31

UKIB1 8K cased 1-2MHz new monitor
300 and 600 baud ratcs.
software £75 ono. Ring March 55871
evenings only.
Tandy Colour Computer? Five games
written in B cam programming
technigues, includes Lander. Tel: Mark
Davies (0922) 691618. Requires 16K or
32K exended Basic

VCS perfect condition, complete
withall accessories. 14 cartridges includ-
ing star ers, Warlords, Missi
mand, Adv:ntum Indy 500, Asteroids,
Basic Programming. £200. Ring 01-578
5938 evenings + weekends
MPFIl computer 64K Applesoft compati-
ble 3monthsold, hardly used.
Will sell for £175 ono. Telep

hone

Skelmersdale 25190 after 6pm or
weekends.

48K Modeller, Superview,
Masterfile, Spectsound. Timegate.

Meteors, Horizons. Print 'n’ Plotter
Jotter, +2 demo tapes: all excellent

received after t
VNU Busi P

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 propose to
make a small charge for each ad. So to take
advanhge of the free service while it lasts get jour
commpleted form to PCN's offices at 62 Oxford Street,
London W1A 2HG by Friday, June 10. Every form
date must be accompanied by a
postal order or elleqlle for £1.50 made payable to
And

— we can

publish only non-business advertisements sent in on
the Billboard form provided.

toolkit. Games and book. Total worth
under uarance. Bargin o

16K ZXE1 all | .m baoks including
games like Defender, Gold, Island and
more books ctc. The lot £65, Also
wanted Texas TI99/4A complete, p
phnm: Tenterden 4726,
printer, software £50.

quzmu 3 rolls of printer paper
months guaranice, original packing,
worth £350. Sell for £230. Telephone
Farn 58497 after 6pm
TI98/4A sofiware modules. Tombstone
City £15. Addition and Subtraction 11
£15. Also E ssembler manual £12
and Teach Yuursclf an (twocassettes)

[ 0796 evenings’

Spectrum. Softwarc swop: Arcadi
Chess Player, OS Metcor Smlm‘ G
Gy

ot
Mll:mn. 01- 'U() 2630 (Archway/ lllghr
gate).

Free booklet with ZX81 1K guml'.p-nk
Defender (ihree attack waves), Oxo and
Ponioon (play computer), Horse Racing
(exact simulation) and many more. Only
£1.50, G Parkes. 18 Field View, York,
YO36E).

Wanted Dragon 32K, plus lcads and any
software, preferably in Yorkshire area.
Details plese and prie (0 Paul 0535
272726 after Spm urgent

Star DP 5480, High res graphics friction/

. DXBL unwanted cas

condition; all available documentation,
just £215 ono. Amazing offer! Phone:
D1-866 1444 after Tpm.

WANTED BBC Model B in good condi-
tion. Tel: Holywell 713531 eves or
weekend.

48K Spectrum for sale excellent condi-
tion + plenty of software (Hobbit
e-gate +Pimania_ctc.). Manual
laced but Spectrum book, ihercfore
only £120. Phone: (0382-74559 ( Dundee)
and ask for David.

ettes inelude Flight
Simulation. £3.50. Gulp £150. 3D
Monster Maze, £3. 1K Breakout, £1 or
all for £8. Tel: Neil on F, m 23
after 6pm.

Mtarl 400 software original 16K tapes,
excellent condition. Caverns of Mars

Phone Swanley 69281,

‘|+ disk interface +
dri manuals, leads
ete. Abso tons of wl’lv\ar\. inc. Machine
Code monitor in ROM. Only £699, sell
disk separately if required. Phone Ux-
bridge (0895) 35129

Sell swop Sony TC377 open reel stereo
recorder Ditton 161, Denton speakers
Avo 7 needs repair, £10, £60, £25, each
or wani computer efe. Mel Saunders, 7
Drumcliff Rd, Leicester.

WIC-20 cassetie, Machine Code monitor
8K RAM cxpansion, 3 slot mother-
board, Machine Code and Basic books,

joystick and £400 worth of software.
£350 ono for quick sale. T. Wilson, 21
Cheriton_Field, Fulwood, Preston,
Lancs, PR2 3WH

INB1 16K RAM professional keyboard.
£25 of books, £60 of software,plus
ZonX81 sound board, worth £200, sell
for £100 ono. Contact 720-4531 after
4pm. Complete with leads.

Swop or scll two-month-old VIC-20 +
books. £105 or swop for 16K Spectrum
with tapes or preferably 48K Septrum.
Quick sale. (Snaresbrook) Tel: 01989
4307 ask for Neil.

Wil swop — a 66t 3ft snooker table and
accessories, new unwanted Xmas gift,
for Vie-20 expanded or unexpanded.
Phone 01-300 3073,

ONE BBC Computer for quick sale.
Excellent condition, seven cassettes,
including _magazines, and manuals.
Accept £175 ono. Tel: 444 1580 after
6pm, ask for Roger.

Epson HX-20 complete with micro cas-
sette and case bought £480 sell practical-
Iy unused £350 including cables, manu-
als, extra ribbon and cassettes. Tel:
01-883 5153 all day.

Acom Atom 12K + 12K F.P. PSU.
Software: Pacman, Invaders, Galaxian,
Scramble,  Asteroids, rek, efc.
£200. Tel: Southend (0702) 202142
Sharp MZSOK 45K RAM with SPS025,
Xtal Basic and manuals, also software
including Startrek. Valley, Dark Star,
Mexican Adventure, Wizards Castle and
many more. £300. Tel: Bradford 0274
668247 after bpm please.

Do you write space games or adventure
games for the ZXS1 or Spectrum! I'm a
beginner and would like some hints. A
Bone, 138 Singlewell Road, Gravesend,

Kent, England.
Wanted. Any Spectrum software for 16K.
or 48K. Especially The Hobbit and
Flight Simulation. Phone Gravesend
(0474) 332477 after Spm and

ask for

Asteraids £1, Flight Simulaton £1.50,
Breakout £1, Phone Gravesend (0474)
332477 after Spm and ask for Andrew.
Great Bargains!! (copies).
D81 64K and seven games tapes. Cos
around £140 going for only £90. Tel
Horndean 595304
D81 1K plus cassctte with six games £30
ono. Also super programs | and 20 £4
each ono. Nigel Magowan, 46 Drum-
lough Road, Hillsborough, Co Down
BT266PX.
For sale, Atari video computer system,
two joysticks, two paddies, plus two free
cartridges Pacman and Combat. Tel
63609 Jason Boswell, The Chase (PH)
Thetford, Norfol lia
Texas T1-59 magnetic card programm-
able calculator, C/W printer Aviation
module, separate power supply/charger
& manuals. Tel: 01-958 5600 anytime.
D81 plus 16K RAMpack, software plus
another 140+ 1-16K games on six
cassettes, Sinclair books and magazines
plus Sinclair recommended tape recor-
der with tape counter. Will accept first
offer of £90. Tel: Southport 60079
Oric game-tapes The Castle and Oric
Flight as new, £12 only. Computer's
been sold, C Kong, 24 Horton Park
Avenue, Bradford BD7 3BL, West
Yorkshire.
Atari VES and cight cartridges: Space
Invaders, Pact . Asteroids, Starmas-
ter, Dragster etc. All leads and control-
ers, £130 ono. Tel: Hertford 173
).

g
2

(after 6pm]

Pet 4032, all manuals, software cassette
unit, lots of extras, £300 ono. Tel: (90
677931

Acom Atom 12K+12K. VIA, Floating
Point, colour board (not fitted ). manuals
and data sheets, software includes Back-
gammon, Invaders, 3D Maze, Mine-
ficld, adventure-type game and more
PSU included. £200, Tel: 480 212904,
Pye got a huge collection of software for
the BBC, Dragon, Spectrum, ZX81 or

80
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V-Genie mmpmm Ready 10 swop?
Call: 01-455 5743,
D Spectrum unwanted present 16K,
wl(hl( game tapes and cassetie recorder,
program games book, worth £190. The
fot for £130. Phone: 578 4961 after 7pm.
Greenford, Middx.

PCN Billboard

£50 cach. Send ssac l'm det: M
Is Drive, Bicld-

ask for Paul.
Intellivision TV game with voice module
and B17 Bomber, plus 12 more games,
cost £500. For quick salc only £225 ono,
Tel: 01-891 3079,

Newbrain word processor options include
save/load 1o tape, paged organisation,
directory look-up, full error detection,

ther softwar Goodson, 44
particularly utilitics and adventures but  side, Aberdeen, Scotland.
anything considered. Tel: 061-225 2769,  Simclalr  ZX81 16K. New  Filesiaty

keybaard. All leads and manual in-
cluded plus new tutorial book and
Sinclair tape. Everything still boxed,
oly 6 mecks . £65. Phone: (041-558
9107.

MIAmmI’K 12K BBC Basic board,
power pack, floating point, manual,
software, only 6 months old. £200 ono

functions. Manual, cassette, £5.

Palston, 19 Marshalls Drive, anfmd
Essex RM1 41R.
81 [16K) Ktmp\lﬂn kcyh)ard. ZonX

£170. Bargain at £127 ono. Phone: §.
Kentsn on 660-6007 after 4.15 pm. Inc
Spectrum Extension board.

Wanted urgently, Sharp MZSOB cash
‘waiting, good price paid. Watford 46955,
Sharp converter tapes, MZ-S0A ta
MZ-80K and MZ-S0K to MZ-80A £6
cach. Other cassettes also. For details
phone 061-439 4841 or sac. 38 South

ler, Machine Code, all manuals, 150+
programs including Toolkit, Arcade
Games, Adventures.  utilities  and
machine code floating point routines.
£400. Nantwi

Meal experimenters Tangerine Microtan
65 lowercase, Chunky Graphics, Tancx
7K RAM, X-bug, 10K Basic, P.G.M. —
Toolkit, power supply. case. keyboard,
keypad, games, TUG  newsletters,
manuals, £320 ono. Leichworth 79839

1 software,
red. Tel:

by Work Force for any ol
games and serious cons
Bloxwich 409552 (evenings).
Ko VCS £65. Cartridges Pac-Man,
Defender £15 each, Combat £10, cost
£125 but sell for £90or swop plus cash for
Vic-20 Commodore. Tel: Blackbum

27164
For sale, Atari VCS five ﬂnmlgu
Combat tdriver Ten

Haunted House £100. T
A Hall, Colwyn Bay.
UK101 fan cooled. Wemon & Mon 2
selectable, in case with add on RAM
board, & sound board. Various program
tapes & manual ete. Firstoffer over £100.
Phone Maidenhead 35343,

UK101 8K 1-2MHz 300/6002400 baud,
cased, UKmon2, PSG board, much

after 630 for
Wested: Atom Forth and other Acorn
Atom gamesin exchange for other Atom
games software. Tel: lan on Ramsbot-
tom 2666 after Spm

magazines. Practical Comput-
ing (Oct 80-May&2). Personal Computer
World (Oct 80- Aug 82). Your Computer
(various §1-82). Sold as sets or single
issucs. Offers toJ Ledingham 57 Lilyhill
Terrace. Edinburgh.
Apple Il software, many games and
utilities for sale. List includes Zork 11,
Germany, Southern Command, Mor-

some programs on tape.
£100. Ring: Dave, Bourne End (Bucks)
25019, evenings
books, Spectrum graphics £3
Spectrum  Explored £2.50° Spectrum
manuals £2.50 Sinclair User mags issucs
11012 £3. Tel: Lancing (Sussex) 762093,
Sinclair ZX51 16K RAM. Profcssional
keyboard and case. Manual, and leads.
Tel: Coventry 70507 (evening). £75
+ 16K+ 3K RAM packs + tape
deck + joystick. Over £300 softwarc on
and cartridge including Gorf,
Chopliftcr, Omega Race, Jelly Mons-
ters, Cost £650.

g

distsCrypt, y more. Phone
Paul on 01-549 3045 any time.
Expander for Vic-20, Will

for swop. Adventurcland available in
exchange for any other. Ring Lichficld

with interface plus
instructions cost £45. Bargain at £200n0,
Tel. Bridgend 65371,

Sinclair ZX81 1K perfect condition with
Kempston Klick keyboard and JRS £5
software voucher. £40 ono. Tel: Steve
Churchill 852405, evenings and
weekends only ¢
D81 16K with filesixty buttonsct; 3
software cassettes; 3 books: leads £45.
Tel: 0656 62804 (6pm).

Spectrum Programs on cassette Yatzee
£3. Compass Logo draws pictures and
teaches compass dircctions £4. Cheques
to M Dolphin, § The Handbridge
Highgate Park, Fulwood. Preston, Las
cashire PR2 4LE s.a.c. for details.
Sinclar ZX81 with 16K RAM. Basic
manual and power pack. Good condi-
tion, only £50. Tel: Medway 369557,
eveniny
'Mﬁ)flﬂklxxltapesd Llpuss I
books. Pay and reasanable \,
David Bunce, The Boarding H
OES.. Kirkby Lonsdale, ia Carn
forth, Lanes, LA6 2HJ. Phone after
4pm. Kirkby, Lonsdale: 71061.

Rbas soétwares o sako or exchange. Sac
for list. Hepburn, 4 Avenue,
Kingston, Surrey KT2 §

PE1500 softwarc — send for list. Clif-
ford, 47 Carters Way. Wisborough
Green, West Susses.

PC magazines available and
wanied. Sac list. Smith, 84 Edenficld
Gardens, Worcester Park, Surrey KT4
DY,

BBC software 1o exchange for other
original software  Planetoids. Philo-
sophers Quest, also Bug Byte Music

Qynllmusu Tel: Lancing (Sussex)
762093,
Wie-20 plus C2N cassett

joystick, Space Storm, Nightflight,
sentation programs, books. £180. Will
swop for 48K Spectrum. John Dunn, 82

pay£1510£20, Alsowanted cassctiesand
Omega Race cartridge. Phone 01-577
309 after Gpm.

‘Sharp MZ-50K (48K) as new, 11 months
guarantee. Four Basics, Forth, Fortr.
MIC-code language. Gam a
ley. Space, Defender. £100's of software
for £350. Tel: 01-864 2636 after 6pm.
Atarl VCS + Combat + Asteroids +
joysticks + paddles + adaptor + ac
splitter. Al in original packing and in
very good condition, £59 ono. Buyer

collects. 01-572 3650 weeckdays
4.30pm-6.30pm
Rowtron video game plus 6 cartridges,

Space Invaders, Combat and Sports
World, Good condition £60. Tel:
Rotherham (0709) 527195 anytime.

W 64K Eurocolorcard disk drive
controller £895. 2nd disk drive £219
Coolstack fan £55. Ezport and Kraft
joystick £39. Epson MXBOFT3 inter-
faced £419. Applewriter software £29)

. B/W TV £49. The lot £1.5%0. 01-505

4470,

Intel 8271 disk controller chip wanted for
cash. Tel: Peter on 01-460) 6356 (even-
ings).

Printar wanted. Any type but preferably
&) cols or more. RS232Centronics
interface. May consider if not working.
Good price paid. Phone Gileson 030-555
301 with details, please

American PC magazines for sale or
cxchange. Sac list. Smith, 84 Edenfield
Gardens, Worcester Park, Surrey, KT4

7DY.

Spoctrum 16K boxed as new. A few

months old. Any reasonable offer

around £100. Tel: Brian on 0698 860620
h

i
. video inverter. 11 game
cassettes, plus books. nes. All for
£90 ono. Tel: Whitley Bay. 520337,
Brian Entwistle.

BBC Micro software in_exchange for
other BBC software. Tel: Neil on
Glasgow 883 3468

Swops for Intellivision Donkey Kongand

Demon Attac) Dragonfire

Plessey Road, Blyth,
Heath £

al. and e home study

L digit- *

Beauty and Beast.
Will sell £20 cach. Steve Saunders, Tel
3579,

courses. All

Kidlington Oxon (0867

Must sell, give away al £300 ring:
0325/316936 after 6pm.

UK 101, EK RAM, cased. tapes. £85 ono.
Tel: Colin 01-906 0651 evenings.

T198/4A games, modules, chess, attack,
saccer, never used. £30, worth double.
Tel: Huddersfield (0454) 605558, even-

ings.
TRS-80 Model 1, Level 2, 16K complete,
manuals, leads, software etc. £150. Tel:
Bloxwich 400885 after 6pm.

TRS80 Level 11, 16K plus Tandy monitor
with Tandy Asscmbler, Debugging
program and manuals. Excellent condi-
baxes. Cost approx £500),
Lecds (0532) 574671

e Complebs il
leads and
ent l:(llldlllnll £375 or
offers. Tel: 021-4303759.

Wanted 16K or 48K Spectrum. Also any
othier Spectrum hardware or software.
Must be good condition. Tel: 01221
0182 between Tpm-10pm  weekdays,
anytime weekends. Ask for Sean.
Vie20, casscttc player, 8K RAM pack,
Pirate Cove Adventure cartridge, De-
fender, Amidar, Power Blaster, Cos-
miads, Abductor, Gri i
Blitz, Frogger, + joystick, many maga-
zines. Just £250. £100 worth games.

software. Excel

Atard VCS 3 cartridges all for £75 ono or
will swop for 16K Spectrum or 48K
ZX81. If interested write to 10 Park
Lane, Sandbach, Cheshire CW11 9EQ.
Tel: 3962

Will cxchange S0-watt RMS stereo music
centre including speakers.for Model-B
BBC computer with some software
included. Phone Colchester 869130 or
call 9 Booth Avenue, Colchester.

DNBL 16K Memoteck keyboard, lots of
software including, Puckman, Bomber,
Space Invaders, plus more. also maga-

zines worth over £150. Sell offers around
£125. Tel: Fundenhall 8152 Buyer
collec Rlngulu.rj)(ipm

ridges (Dungeons.
Astromh, Lock and Chase). Sell £150
or exchange for Dragon. 48K Spectrum.

Tel: 01-368 $465.

Swop Cascade software casselic 50
(Vie-20version) for Rabbits Skramblcor
original Viemen or other Rabbit, Au-
diogenic unexpanded cassctics. Ring
Wakeficld 253251 (6pm till 9)

Software for Apple 2, Visicalc, Applewri-
ter2, Tase Compiler, and more plusover
30 games. Offers please, tel: 0626
862455,

Vie-20 computer, joystick and recorder,
Three months old. £150 ono. Tel:
0A1-6208832.

TRS-80 MKI11 48K 10 months old line V11
printer Scripsit word pro Edtasm TRS-
B0 encyclopacdia, many books.
Costover £1,000, £7500n0. Tel: 051-428
6231 after bpm. Peter.

Sharp Exciting machine-code
c-style games. Packmen, Phoenix,
Asteroids. £4 cach or £10 for three. M1
Hill, % Queens Rd, Chandler’s Ford,
Eastlcigh, Hants, SO5 1AH.

Vic-20 wanted, will pay good price,
Maidstone area. Phone Keith on Maid-
stone 842341

BBC Model Bwith diskinterface. Almost
new. £100 off list price. First £425
accepted. Mr Davidson 6A Wilson
Grove, Southsca, Hants, Tel:
818555

Sinelair ZX81 brand new, siill boxed,
leadsand manual with it also magazines,
books and software. Price new £65, will
take £40 ovno. Phone Bath 314223

cvenings.
lldmﬂwarv: Eastern lmm‘.li Lords

LE Stick joystick £15;
compute Ist book £7. Chris (0702)
559455 (Spm).
u- Genic 16K as new. Plus two
reade games, lots of books. Super
sound and graphics, Cru‘\lvmvulncllub
complete. Tel: Braintree 23950 ever
ings
MZBOK 48K+ 0 box, P3 printer, dual
disk drives CPIM_modified, double
precision. Basic, FDOS, Forth, many
tapes, user notes, workshop manuals,
upgrading, fist offer above
acoepted. 0703 774384,
Mari VCS Plus 3 cartridges: Combat,
Golf, Outlaw good condition and com-
plete for £75 ono or will swop for 16K
Spectrum or 48K ZX81 or similar priced
computer. Ring Sandbach 3962 even-

ings.
Aarl VCS + Mini Sensory Chess Chal-
lenger cost £150, sell for £100 (can be
bought separately) or will swop for the
ZX Spectrum 16K or ZX81 48K, bath
with software. Tel: (09367) 3962.
Wanted Acornsoft: Tree of Knowledge,
Graphs and Charts, Pecko Computer
Word Hunt Creative Graphics, Philo-
sophers Quest Lisp Forth exchange for
Philips Videopac + two cartridges Tel:
Stalbridge 62785 evenings.
Wanted Othello for Vic-20 compute
swop for Cosmic Battle, phone Adrian
on Banbury 720640 after 4pm.

Atarl VCS 6 cartridges defender, Aster-
le Command, Space Imml»

oids, Mi

ers, Outlaw and Combat. New

pack and joysticks, mmh‘«.ll(m.rEZZEI
Accept £120. Tel: 01-205-3124.

BBCB

ing cassette recorder,  printe
Micronet_modem, books, software
Worth £900, accept £750. Phone 0533
414916,

12K+ 12K Acorn Atom. New keyboard.
Floating point. Printer interface. Leads
— manuals — PSU. Worth £300+,
accept £150. Also cassette drive. Match-
ed to Atom. Counter and pause. Worth
£204, accept £10. (0472) 48531, after

Gpm.

S0+ recent magazincs. programs for
popular micros, worth £30+. Accept
£15. Acornsoft Atom games packs 18,9
+ Bugbyte Invaders + Hyperfire +
others. Magic book. Worth £55+.
Accept £25. ((472) 48531 after bpm.
Seikosma GPSOA 80-column graphics
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printer. Cable, manual paper. Boxed.
s new. Suit Atom, BBC 'B°, Apple 11,
Vic-20, Commeodore 64K, Oric 1. Lynx
48K, Spectrum, Dragon 32, Colour
Genie, Newbrain A, PC1500, HX20etc.
Worth £250+. Accept £140. (0472)
48531 after bpm.
Sinclair ZX printer for sale. Still under
guarantee and in excellent condition
Sell for £50. Tel: (Wakefield) (0924)
275509 after 5.30pm.

ZX-Spectrum owner. Want 1o
swop programs and ideas. Send letter to
Mr Alam, 28 Lansdowne Road, Seven
ings. [iford, Essex, 1G3 SNE.

Pet 32K ncw ROM, large keyboard,
wolkit, Micro Asscmbler, Basic 4,
Eprom prog, Papcrmate, games an

books. £400 ono. Tel 01-543 1890 after
Spm.

48K Spectrum plus £200's worth of
games, utilities, adventures and books,
for BBC Micro B and cash or sell for
£150. Contget Mark Roberts, Cardiff
0222) 60022

Genie | 16K, sound lower case , excellent
condition. complete with £80-+ worth of
ding asteroids Invaders,
Defender, etc. For sale at

Vie20 16K, ¥
software and Jelly monsters cartridge

worth over £200, will sell for £160. Tel
(28-686 304 or write to Paul Wood.
Bwicyn, Trefor. Cacrnarfon, Gwynedd.
LL54 SHG
D81+ 16K +cased. keyboard + Hi-Res
graphics +lots of good  software+
manual+second manual +users noles
— 4 months old, excellent condition,
worth £170, will accept £70. Tel Leeds
692288 anytime
UKL018K., 1-2MHz, cased. new monitor,
S 232, Forth. £80. Tel Letchworth

adventure games. Gamesinclude games
1. games 4. Space Intruders, 3D Tanks,
Planctoids and Gulpman, Tel Colches-
fter 46633 for details. Ask for lan
Atari VCS plus 3 cartridges, will sell for
swap for 16K Spectrum or
erested write 10 10 Park
Lane, Sandbach, Cheshire CW11 9EQ.
Tel 3962.
Waated Vic-20 up to £100 offered or
ZX81. £25 offered. Tel 051-430 7321
Liverpool.

ZX Spectrum. Will exchange
Vie-20, 1 unmlgr game plus two
cassettes, cassettc recorderand joystick.
Willscll Vic.20 Tel 01685 9330 atier fve
o'clock, (ask for David)

K A

PCN Billboard:

Antack, Centipede, 3D Defender Black

Crystal, UFO, Catacombs Aven,
plus more. Cost owner £100 will accept
£55. Bletchley Tel TH480 evenings.

Vie-20 The Count cartridge to be swop-
ped for Vooodoo Castle or Pirate Cove
adventure cartridges Tel Enficld 01440
5621 (cartridge in good condition). ask
o aitaed

Do you own a BBC and are between
12-147 lhn 1 would like to become your

Isted S
Extor, CMS 3G
Atart 400 Eastern Front 1941 plus cash for
cartridge_or will swap for another

cassette. Tel 01-989 8138 evenings and
weekends,
Acom Atom 16K RAM 12K ROM
Toolbox Floating Decimal plus many
games £190, Tel West Mersea 383903,
Mari VCS 5 months old, with joysticks
and paddies, | Combat cantridge in
cluded. Cost £95. will sel for £60. Tel
0245-353628 anytime
BBC Model B. plus £500 worth of
software, including Lisp and Forth. Will
accept £600 ono. Tel Coventry 72789
after 4pm

computer complete with cassette
recorder, boxed £150 software tapes and
books also available. Tel Mansficld
556199 Mr Armitage, | Roberts Ave,
Huthwaite Sutton in Ashfield, Notts,
NE17 2IP.
TRS80 Model 1 Level 2 48K, complete
‘with Aculas lloppy tape. 18 tapes (lots of
s0 wirc] and sound generator. All in

case £250. Tel Waterlooville, Hants
preyem 6pm
Sharp MZS0A 43K inc tapes, sell £450
ono, 6, months old. As new. Tel 78810,
Cannock, Staffs
Acom soft BBC games for sale, Rockel
raid, Monsters, Planctoid Arcadians,
Snapper, Meteors, all as new £700. Tel
074574-796 anytine
Wic-20+ cassetie unit-+ joystick + Super
expander +dust cover+£60 of software.
Sell for Norton 737 224,

adventures, games, languages
wanted. Will swop or consider buying.
Bill Longley. 388 Ipswich Road. Col-
chester Essex, CO4 4EX or Tel (0206)
Y I

21 double  precision
mathematic and trigonometric sub-

games, including, Invaders, Galaxians,
Seramble, Winged Avenger, Counter

| 2HG.
—

| come, first served® only. No reprints

routines. an:
culator routine. Unleash the number

your micro. £10. B Snell, 45

'BUY & SELLFREE ADFORM

Bﬂlhnﬂrd is PCN’s free micro marketplace. Whether you're buying, selling or swoppmg

sccondhand goods, just fill in the formup to a maximum of 24 words. Write in BLOCK CAPITALS |
' and include your name, address or telephone number. But don’t send money — this service is free |

to private readers. We will not include ads from companies large or small, or from anyone carrying |
| on'a profit-making ‘business’. Also, we cannot guarantee to place ads in specificissues —it’s ‘first
ther unless you send in another form. Send your completed
ad form, one word per box, to Billboard, Personal CmnpulerNews,ﬁZOqurd Street, London W1A |

Chiltern Gardens, Stanley, Co Durham
16KZX81 with power pack, manual leads
cte, many games including 3-D Defen-
der, Monster Maze , Scramble, Gulp 1T
Flight Simulation, Boot Hill £80. Tel
Haverhill (1440) 62270 after 4pm.

Atard VCS boxed as new S cartridges, new
joystick £120 ono. Tel Barry 01-648
«

Intellivision cartridges for sale, Armour
Battle, Soceer, Poker, Space Battle, £10
each or £30 all four. Tel 01-651 2867
D81 plus 16K Rampack software plus
another 140+ 1-16k games on six
casscties, Sinclair books and magazines
plus Sinclair recommended tape recor-
der with tape counter. Will accept first
offer of £90 Tel Southport 60079,

Vic-20 computer, cassette unit, Jelly
Monsters and Cloudburst cartridges and
lots of other software. £150 ono Tel
Biggin Hill 73861,

48K Spectrum with £200'sworthof books
Smonths old. Total cost
5. el for £150 (require quick
sale). Contact Mark, Tel 0222 60022,
Wanted, Sinclair Specturm 16K £60 ono.
Tel Hit 811986,

MZ0w-48K . printer (P3) VO box
+card business, software up to £500)
other software up to £1,500, games 9
basics also Pascal Forth. Total £3 000can
have for £900. Tel 0376-511973.
‘Wanted Vicmen tape-cassette for Vie-20.
1o £4. Tel Nottingham (0602)
329528 after 4-30pm weekdays.

Wanted Programming the 6502 book by
Zaks. Tel (0602) 324376

oL lesniog Wb and scliaace tpes.
Condition as new. Cost £150 when new.
£60Ingrebourne 73653 buyer collocts.
Vie-20 computer 8K RAM expansion
plus Roadrace cartridge. £110. Tel
Abingdon (0235) 23343,
Wic-20 1541 disk drive with 10 disks and
box worth £350, accept £210 ono
Details, Tel 0283 218480,
American PC magazines available and
wanted. Sac list. Smith, 84 Edenficld
Gardens, Worccser Pack Burrey T4

m computer 64K CP/M plus soft-
ware (including Mailmerge, Wordstar
Supercale, C Basic, M Basic) under
guarantee. New price £1,250 ex-VAT.
Will sell for £850. Tel Chelmsford
322283,

Acom Atom 18K and 12K + Programs +
Books, £120. Tel: Bolton 852409,
Wie-20 3K RAM only £10. Il also swop
Super Lander cantridge and Blitz casset-
t¢ for any adventure cartridge or Omega
a Race or Gorf cartridge. Tel: Brighton
561610 (4 pm).

Software. Camnell Black Crys-
tal (48K, Mikro-Gen, Scrimble (16K)
and Dk’ Tronics, Centiped
£18.35, scll £9. All VGC. Tel: $
668 after S pm. Ask for Norman Parker.
Swop 16K/48K Spectrum software (good
selection). Abso Casio FX S02P pro-
grammable calculator, complete with
cassetie interface and manuals. Bargain
at £50 ono! Tel Freddy, or 531 2892
evenings and weekends

Compatible ITT 2020 64K twin
DOS3.3 disks. Suil small business,
Pascal, Fortran, software, joystick, pad-
dies, amplifier, Jailbreak, colour. all
manuals, leads. £900. Tel: Mike 01-505
5001

after Spm or weekends quoting price.
Wanted any chess game for Vie-20. Tel
Nottingham (0602) 329528 after 4-30pm
weekdays.

81 16K, sound board VO port, lots of
software, books bits, new good condi-
tion. Will split offers accepled. Tel
Waltham Cross 30077 evenings only
£115 the lot ano.

CasloFX T02P portable computerfor sale
Includes cassette interface, printer, and
software £110 ono. Would suite student
or engineer. Homedale By ford Barn-
saple N. Devon. Tel (05988) 327
evenings. Mr Jemmison.
48K Oric-1 owners. like 1o swop games
software. 1 have Zodiac. Flight and
Chess, by Tansolt. also Invaders and
Centipede. Write sending games list to 3
Leveson Rd. Liverpool, L13 4AU.
D81 complete with 16K RAM pack,
connecting leads, mains adaptor, manu-

|
|
|
I
|
I
I
1
.

[ S

Nasdos and CPM. For sale Ohio
superboard cased + Psu. £65. Sinclair
ZX80, offers. S100 boards, Various
Bridge, 363 Kennington Lane, London
SEIL

TRS-80 Model 1, Level I 16K CPU +
VDU + cassette +software. £275. 32K
expansion interface. £175. Complete
48K system. £400. Tel: (121-748 2352
Rat on French Cote D'Azur FREE in
o:mm versus Spectrum 16Ko. Cotte
rice Ecole Centre I Roche ka
Mm.muzmrnnocmﬁzzmn
Wanted, listing for up, down, left and
right scroll on Spectrum (48K). Can
anyone help me? P Moreland, 4 Hedge-

IﬂModclB 1 QOPsvm.m New. £395.
Tel: 0473 53161 aficr 6 pm.
Printer for TRSS0. Wanicd O°
Boulevard North, Dublin
323186

¥ic-20 Adventures swop Golden Baton,
Arrow of Death. Colonel's House for
other adventures. A P Berry, Flat 5, 37
Bﬂgslo'h Grove, Rusholme, Man-

1l
13.

ster
mn 16K, excellent 16K games includ:
ing: Orwin cassette four, Chess, Aster-
cids, Hopper (Frogger). Gulp. Figh
n. 1 K Greye tapes, Pontoon,
Foothall Manager. £65. Tel: Clithero
24067 after S pm.
D81 (16K) Kempston keyboard +
Zon-X sound unit + Spectrum Expan-
sionboard, gamesbook + manual, leads.
ctc. £20 of software. Worth £180.
Bargain at £127 ono. Tel: § Kenton on
660 6007 after 4.15 pm or weekends.
Afron expansion unit for use with Vic-20.
£50 ono. Tel: N Clemons, Coventry
2301 after 5 pm.
TRS-80 L2 with new moniior, cassette.
hi-res. graphics (38416 X 192). many
books and manuals, very large games
collection,  Assembler  efc.  Value
£1,000+. Accept £450 ono. Tel: Long
Eaton (06076) 68602
D81 % 16K complete with £50 worth of
games tapes including Chess,
Simulation and Black Crystal. Will sell
for £65. Tel: Herne Bay (02273) 64427.

2
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MICROSHOP

Rates: £10 per single column cm. Minimum size 3 cm. Series c
118mm.

7mm. 2 columns

D,

Aptroduce original games
for Thragon 32
.Emn-r —Cnmmynurmw—ammvwm
iy a5y? Depends cnwmatyou
Golden Appl

Slba the awbs and M!al ?'l?
warlock 845
Surprisai— Spelis, giants, & Magic fing, bu 1
aroihar lww- Hings.”

Games periage: sknpie bul

—_—
Alltages include PAP, and no-quibbie guarantes.
Wirite to:

lelrgur . Iia of Harris, PAB3 3TX
Orpi -313 or 238 between Sam and 9,

A SINCLAIR SOF TWARE/HARDWARE
SPECIALIST CONVENIENTLY SITU&TED
NEAR M1 AND M&2 MOTORW

PHILIP COPLEY HI—FI LTII
6 WESTLEY STREET, OSSETT,
WEST YORKSHIRE

4 272545
HOURS OF BUSINESS: TUE-SAT 10.30-5.30
OPEN BY APPOINTMENT UNTIL BP.M.

3 columns 179mm
Contact: [an Whor

ey on 01-

¢. Mechanical Data:

“olumn width, 1 column

ior to publication,

BAS PROGRAMMEHS

you alway: ort of space? # Looking fo le:

Debugging programma: (other people’s)? & Snu:hlng for jump sources?
LOWMAN is LOWADD LTD's programme MANipulator

It 5 a suie of eght uliies w5ed in their own program development

Are
YOU NEED LOWMAN:
THEY CONSIST

T OF:
1- Dalete Aamarks. Strinks
piation

3 hnﬂNsv Programm
a

jumps. Fornext
ple ks of addresses of

1BM standard B flappys.
Ser

nd CHQPO for £39.50 o L
For other formats please write.

programmes prior fo com-

2 Search or arpressions. Wil search and it locaiona

programme

comprehansive
oot Craasioun of AdTesess o al
Gefinton statements. Source and Gesinaton of o

ol varaiiot # Aphabencal

4. Compare. Compare 2 ASCH source codes and prnt
differances.
Compress. Compress souice to Basic 451 lexcal
‘convantion.

Expand. Expand source to Basic 5.00 lexical conven-

jon
Glabal. Searcn and change within ASCIl code win

2oz

Lett justty. Akgns code and inserts TAB ater ina
fumber

YHE WHOLE SUITE CAN BE CUSTOMISED BY USER TO MATCH ANY SGREENS. Avallable in CPM lormat on

Ploase state densay requaed. TANDY format available shorth

WADD LT

B2 GIRTON FO, CAMBRIGSE C83 OLN

Small School Software

Study Packages are designed to a high specification by experienced specialist

teachers for se ath al%mma mu'ﬁ‘s:noe\ Based on the well-established

techniques of istof a suite of
full & BBC-B Micro,

supported by software documentation, course notes, alemlsé materials,
Revision program and Past Test.

Package Tities

includes:
+++The Theorem of 5 -le in Algebrasss
R e

all priced at £6. IS m:

But send for a full dew‘plmn and List of Titles enclosing a
SMALL SCHOOL SOFTW,

RE. 41 Sinah Lane, Hayiing tsland, POTI OHJ.

[ o [ o e e e e e, = — e
ORIC T BETABDMY . CotyourMantTgnin dor— whenit's NEW BRAIN 32K 1
open— before he ailigentbombs get tss | | Programsby Brinstorn SaftvareofEdinburgh Comalts ader blow andpost it etancef spicable) o
e s o 91| re, 35 York Road, Edinburgh EHS 3EG
ird catch the worm? Superd graphics and ten levels of play ] [1Word Processor .............. 35 CJReturnofthe ENBID'\SB £8.60
FHow much can youeat belore e cavght? Tw games 0n ooe (1Video Calc(Data Bass) . £20 CIStar Runner/Got 58
ape 5% | | Diraphics A £20 By Boys Lk Up ..gg
SPECTRUM 48K — Bast game of whis Tull graphis £8 [IWhist Pairs.
amvnu:nl‘msﬁtﬁm et ot e M [ OOy 58 [Depth Charge £5
Fall 1, Spectrum and Oric hummmlr Arvnm:vsm:kdswwolpoﬂlul and packing.
EEEREE R : above £
| Name
WANTED PROGRAMS [ A
Quality written games and business programs. We pay s
up to £500 plus royatties. For all popular makes of | L. — — . . Sererous discountfof degjers. Enquiries from soft oo suthors weicome.
machine. If you have the ability to
entertaining programs we will offer you a financial
package that will be hard ta beat, Write with details and COMPUTER TAPES
sample if possible Top quality tapes as used by the best
COSMIC SOFTWARE soltware companies st incredlbly lw
165 5t Helens Ad, Hastings, rices.
E f‘é‘lﬁl‘m“‘ggm Fll range i sick. Send $.0-E_for st
10x Ci2 £5.50
10 x CIS £6.00 BBC CHARAGTER GEIIEMTOR
COMMODORE 64 S0P phy chargn Menudrwenlacllmesmclude reflect, invertand 3
i offer a copying service 1o customers
HI/RES Graphics wishing to dunlnmz \..Eum at £2.50 inc tape, rotates. Iﬂ’)‘ is on grid for multi-character
12 new basic commands including plot, draw, &p Sp, good discount on quantity « ffered to pictures. Full Ioadanﬂwem
circle, box, split screen + colour, paint. programmers. £9.95 par rree
15KolM—C 3 3 =
SR HEATE MICROWARE, VISCOUNT SERVICES LTD
ue order v
Oswestry, Shr * 24 Boulton Road, Southsea, Hants.
UE'S SOFTWARE “‘{,’w, 2;";:',,," NOFUSS GUARANTEE

16 Gardner Drive, Kinoulton, Notts.

ATARI 400/800 OWNERS
.nnemgnenenswe library of cassettes, cartridges,
disks. Over 200 games available. All original
gre with luH | documentation. No copies. Send

AE. for det

HIDI.AHD GIHES LIBRARY
Bish

A4

(state computer).
SAGASOFT,

-

BANNED

All ‘Arcade Action’ Games. from our

tre and simulation games from
indapendent suppliers.

Road,
chrmcnurch
(nm] 486 207

many
Fuil  lists:

1:Spacelmaders(m/c). ummm?&u !

156 and Rate.

ALL SIX PROGRAMS ON ONE CASSETTE FOR £2.95
Cassatte 2: Spacs Delandar: A fast professianal qualty
mc game in gul":! top 10 ladder continuous:

tast,

Apolla 7 An exciting m/c game with sound effects and

graphics.
BOTH PROGRAMS ON ONE CASSETTE FOR £2.95

Each cassefie costs £3.95 (or both for £6.95) fram:

K. Mearan, 32 Lismore Road, 3. Croydos, Sarrey CA2 T0A.

S-MMH)

THS—DO L2/GENIE SOF TWARE (16K]
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Hardware

APPLE
IBM
SIRIUS
VICTOR

NATIONAL
ON-SITE

24 hr
CONTRACTS

OPEN HOUSE
FOR
COMPUTER NOVICES

Choase your time — day or evening
Learn at your own pace on Apple, Pet or CPIM
Compuers BASIC programiming and
Business Packages
including

Dbase 11, Wordstar, Supercalc.

Brochure from
MICROCOMPUTER Al
ENTR

ISORY

Polytechnic
Borough Road, Londo
Tel. 01924 8989 E

COMMERCIAL DATA SYSTEMSLTD.
Telephone: 0268-710292 (ask for sales)

Q C R E E ﬁ === MICROCOMPUTERS

NL\I‘.IH\\L D, MIDDLESE

WILL YOU TEACH !-'ITMPU TING?
BEAUMONT SUMMER CAMPS would
like you to teach computing to 6-16 year
olds at one of the many fine locations this

summer. Sa if you know Commodore
BASIC, CONTACT
Y HAM

JAY HAMMOND,
68 VICTORIA ROAD, LONDON NW6.
01-328 1079

HOBBYIST LIMITED

Open 6 days 10am-7pm. Wednesday and Saturdays
5.30pm.

Authorised Apple Service CBnlra
Appie lie, Epson HX20 Ponable Computer and Epsor
OB 0 Patira o o i siock oG e ange of
4ppOing Peripherals and baoks.
3 The Broadway, Manor Hall Road,
Southwick, Brighton BN4 4ND

Tel: 0273 593345

* ALL INCLUSIVE OF VAT
+ FREE FULL YEAR GUARANTEE
+ FREE DISCOUNT CLUB MEMBERSHIP

AP
COMPUTERS
—

ATARI 400 WITH BASIC ONLY £142!
ATARI 800 WITH 48K+ BASIC ONLY £282!

* FULL RANGE OF QUALITY SOFTWARE ALSO AVAILABLE. CATALOGUE BSp
COSDACH AVENUE, WALLINGTON,
SURREY SM6  01-647 1713

G'IIINII Eﬂ msunmnnlmnauﬂ-nlmnu\
for the ollowing cassete-bzsud micros: BBCA.
Oric and Dragon, VIEIII Atari 48K, len“\’\lh I!

My prits are vy competlive with 1 45 fumaraung
D Rt rimed abels 10 oerof bk (7Acior)

“BLANK “COMPETITIVE
frexty T 08697 2831/3936 ity 8
Firfthrinkortion thee o e coet doyroy

write o ‘phone .

WEST DEVON
ELECTRONICS

DRAGON 32 —£169.90
INC VAT — FREE P&P

15 Station Road,

o , Devon
Tel: Yelverton (0822) 853434

ORIC-1 OWNERS.

Tangerine created Oric-1 now TUG creates
the rest. An independent users group with a
sohd reputation for progressive system
port. Monthly newsletters, meetings,
are hardware, reviews, advice and
\nls more. We have a proven record of
$erfurmance on our _system. Join TUG.
ou'll like us, we do! Send £1.00 + S.AE.
(A4) for sample newsletter and details.
Tangerine Users Group, 1 Marlborough
Drive, Worle, Avon BS22 0DQ.

SOUTH OF EXNTLAND
PERIOVNAL TOMPUTER
raim
SUNDAY 12 JUNE
WOOD GREEN SCHOOL
WITNEY

Just o the A4D, 11 milles west of Otord
Exhibitors from ail over England undes ane ol
Microcomputer Equipment and Services on dispiay for al Home,
Business and Educational use — beginners nd experts aike
Many of the newest and most exciting Micros will be on sale
Together with a wids selection of comguter software and books

11am-7Pm

L
Forther enquiries 0993 2355

48 WEST ENO, LAUNTON, OXOM. G0 000.

INSURE
YOUR L‘DM’PU TER

or vour Compter & sqmpmm

pafi0(excess)

ANGEL IiIHG'I'ON

IDEAL FOR STUDIO, COMPUTER/SOFTWARE OR
OFFICES. ATTRACTIVE RENT/LEASE

01-359 2465

PCN  JUNE 3-JUNE 9, 1983



MICROSHOP

Accessories

JOYSTICKS from £4.50 each
DIRECT FROM OUR FACTORY
1N KIT FORM: kit contains 1 switched joystick assembly, 2 moulded case
halves, fire button, 1.5 metres 500re + screen Gable. o1

READY BUILT with way D * socket— suit Aarior Vic 20
FEW ONLY with patentiometersands way dinsocket o suit Dragan £5.00each

‘ CONNECTORS
o olug d
£1.75
Binplug S way 240 deg s
AERIAL SPLITTER SWITCHES £250
(Saves unplugging T.V. Aeria 1o connect computer)

Cheque or PO with order, Prices quoled INCLUDE VAT, Tst Class Post, immediate despatch — 7 dey money back guaranioe
VOLTMACE I.'I'D., PARK DRIVE, BALDOCK, HERTS.
Callers welcome Monday to Friday. T phone: (0462) 894410

Oric 1, BBC, Lynx
cassette leads
(with motor control)

Din to Din and remote jack or
Din to three jacks
£2.95incp & p
Texas TI99/4A
cassette leads
No need to pay £11.50 for Texas leads
Qurs are only £4.95 inc p & p.
Single recorder only

GRAPHICS

* The New Intelligent Graphics card
* Serial or parallel operation

* 38 commands

* 512 x 256 (131,072 pixels)

* BEx25text

* Prices from £55 inc.

e SAE o Comprenansie Seals

COMPUTER AIDS

n Cr., Hinckley, Leies LE10 050

Cheshire CW7 4AX
TEL: 06085 51374.

Speed up the action with
PICKARD JOYSTICK CONTROLLER

Allows use of any keys, not just cursors — no special programming —
does not affect other add-ons — special price until the end of June.
Price: £18.95 + £1.50 p&p. Spectrum ZX81 compatible
Success Services
154 High Street, Bloxwlch Walsall, West Mids, WS3 3JT
Tel. (0922) 402403

VOICE INPUT MODULE
FOR APPLE Il + & IIE®
APPLICATIONS:

LOCAL ENVIRONMENT CONTROL
DATA INPUT AND RETRIEVAL

DESCRIPTIONS:
1B CHANNEL SPECTRUM ANALYZER

6303 HIGH SPEED PRO

4K B\’TE DM CONTROL SYSTEMS
UTII.IT\' DISKE‘I‘I‘ WITH:- GAMES AND ENTEHTAINMENY
VOCABULARY BUILDER/EDITOR ‘WORD PROCESSIN

VOCABULARY TRAINER BipUSTAML ROTOMATION
RECOGNITION SOFTWAI BUSINI

ABULARY TESTER EDUCATION
MERGE VOCABULARIES PROGRAMMING
I ol

LA IES

MICROPHONE, USERS MA C.G.D.LT
AND ALL NECESSARY CABLES AND 181 LOWER RICHMOND ROAD
CONNECTO RICHMOND, SURREY TW9 4LT

hlgh quality low cost :horl -length Inpu
then sit back and rela:
Premium Grade Agfa R F.W. Cassettes.
Manufacturers of high quality blank casset-
tes suitable lorprogrammm?‘ For example,
with a minimum order of 25, you can
purchase 25 cassettes of 2'2 minutes each
side for only £10.00 plus postage & paclung
of £1.95p. Fill in the coupon and post wit!
our remittance to: R.F.W. Recording
uphl\u. Green Acres, Northlands, Sib-
Ir. Boston, Lincolnshire PE22 OUA.
Tel: 0205 750 535

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)
) 2V2mins

50 cassettes
(including £2.49 p&p)

100 cassettes
(including £3.50 p&p)

7
3
2

Including inlay card & side-labels.
Total Remittance £

NAME

ADDRESS

lenclose mycheque/PO
Please make cheque/PO payable R.F.W.

MAKE YOUR ADVERTISING COUNT
PERSONAL COMPUTER NEWS

offers immediate impact on your market
Call lan Whorley or Christian McCarthy
on (01) 323 3211

Second User Equipment

BERKSHIREMICROSLTD.

AFPLE COMPUTERS

specialise in second-user APPLE computers and
perpharat. Cocaseiscion ousedAppes awwere mdock
PRINTERS
A wide range of new and used priners abays avaiiabie
Prices from £'1

(0344)84423

SIRIUS USER Cl.l.lB

Seminar on database management syst

clment:- Ml Rw D'arcy

SIRIUS USER CLUB,

Enterprise House, Gordon Street, Luton
‘Tel: Luton 4122145
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Appointments

JOIN THE EXPANDING WORLD
OF MICRO-BUSINESS

THE COMPANY

TOI Limiv d is the leading specialist UCSD p-System
software house in Europe, and sole UK importer of the
SAGE micro. Rapid grawth in the company business has
created a number of exciting new vacancies in their
Bristol office.

THE POSITIONS

Senior & Junior Systems Programmers are needed to
port the p-System to new hardware. We are looking for
a solid knowledge of the p-System, UCSD Pascal, and
at lsast two Assembler languages, plus ability to work in
a small highly motivated team.

Contact: Chris Lee, Systems Manager.

Customer Support staff are required to provide
telephone and sales support, and training sarvices.
Good experience of the p-System, and an ability to get
on with people are essential.

Contact: Mike Taraniuk, Customer Services Manager.
Software Salespersons are needed to follow up the
enormous demand for both the p-System itself, and
p-System based applications packages. The ideal
applicant will have some knowledge of the p-System,
applications software, and/or previous sales
experience.

Contact: John Page, Software Products Manager.

THE REWARDS

TDI provides high quality benefits to its staff, and
salaries to match abilities and experience.

TDI Limited,

29 Alma Vale Road,

Bristol BS8 2HL

Tel: 0272-742796

SALES
EXECUTIVES

QUOTAE16 K
BASE £9 K
COMPANY CAR
LONDON AND HOME COUNTIES

Awell established systems house specialising in
financial and commercial systems for major
companies is seeking experienced micro and
mini salespeople for its sales team selling the
IBM personal.

This is a new position in this profitable expanding
operation whose customer list is dominated by
the top thousand companies.

If you have a proven track record in the computer
industry and wish to make a career move, then
phone: Ref NS 153

(0932) 41321

ab executive
WEYBRIDGE

tured programs, but what if you renumber? Our
renumber program assigns values to labels. (m/e)
£2.50. A. N. Wilson, Vicarage, Whitworth Square,
Rochdale, Lancs OL12 8PY

L] for Apple Oric, BBC. Top royaltics or
cash paid for good games, utilitics. Write or phone

tic
Knights Software, 14 Knights Court, Knights Park,
Kingston, Surrey. Tel 01-549 3045

@ Atari Back-up most boot disks, inclu

Computer Softwarc. 65 Wood Crese
vu.mmn Lanarkshire ML1 THN
Hi-res colour graphics tool kit 25 new

GAMES — UTILITIES — EDUCATIONAL — ACCESSORIES HARDWARE RVICES

ADVERTISERS

MICROSHOP CLASSIFIED

For only £10 you can advertise your program of
service in the No | SELLING WEEKLY

MICROSHOP CLASSIFIED ADVERTISEMENT FORM

MICROSHOP CLASSIFIED PCN,
62 Oxford Street London WA 2HG

Flease find enclosed my cheque/PO for £10 for the following ad

UV\“IIMII\]\ (48k) £7.50. Arcade quality, sound synth-
esiser, 27 channel (48k) £7.50. Free power filter with

orders. Zen Software, 6 Park Street, Scarborough,
Yorks.

@ Cycle Planner: computes important dates of female
menstrual cycle. Growth Tracker: guide to childhood

development and illnesses. Unique pro
cassette 48K Spectrum Cheque/PO) £7.
PO Bo w.

alarms and data collection. Suitable for production

analysis, timing sequences, averages. Software exam-
ples included. £19.95 inc. form. Cle
Interface, 18 Chelmsford Ave.

Co. Cleveland
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Anatomy of the BBC micro

Part 1: Tune into the BBC — an exploded view; Tube map;
blossoming into colour; second opinion — a first timer’s look ; maths
and science on the Beeb; programming the function keys; learning
with Logo; BBC Basic; User Guide extra; alternative languages.
Part 2: Introduction to peripherals; playing games — reviews and
programs; word processing on chip and cassette; history.

Part 3: Networking; interview with Acorn’s Herman Hauser; faults
and servicing; video recorder link-up; turtle graphics; Beeb books.
Go Forth

Part 1: Basic and Forth compared; Forth on your micro; assembler
language; changing up; the Jupiter Ace.

Part 2: Jupiter Ace software; guide to Forth; Forth on Apple, IBM
and ZX81; more implementations; Forth 79 v F1IG-Forth; books.
Graphics

Part 1: Colour co-ordinated; Spectrum, Oric, Atari.

Part 2: Graphics on the Vic 20; the Video Interface Chip explained;
Dragon displays; video easel on Atari 800,

HOWTO GET THEM

All available back copies of PCN can be ordered

‘ORDER FORM
1 Any oneissue is 75p, additional copies 55p, post & packinginclusive. Overaeaa
| readers please add £1 per copy airmail postage. Please allow up lo 21 days |4
ds&very.

from our new Back Issues Service, using the | Name (day). |

coupon printed here. Street |

Fora guide to the subjects d by Mi dia |

every week, see our Mlcropacdm hsl above. | Town PostCode. |

Send your orders to: Personal Ci News Pl issuesof PCN, issuenos |
ack Issues Service, 53-55 Frith Street, London | lenclosemy cheque/PO
1A 2HG. Imade payable to Personal Computer News or please debit my credit card: !

To make sure of getting all your copies in future, |Visa/Access/Amex/Diners |

why not fill in the tear-out subscription card in this

issue. :GW"O Signature I

Ly st SR P S T T e SR RS o
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of soft wear,
US style

The name of the game in big
business is divs cation with

diversification into informa-
tion technology being the
favoured route. How re-

freshing then to find it working
the other way round.

An American company, IO
Devices Inc, has been going in
for some fancy corporate man-
ipulations recently. First it re-
structured its stock (that’s
stock as in shares) then it
changed its name to Medcomp
Technologies Inc. Finally it
decided to go into the chinchil-
la business.

These cuddly rabbits are
much prized for their white fur
and Medcomp is splashing out
$2.3 million to buy 7,000 of the
animals. They will be shipped
out to Isracl where the com-
ates  they will
d produce more

losely matched pelts.

Sowhere doesthisalllead us?
You'd probably best look out
for a spate of fur-covered
computers, in tasteful white.

Denise Katnich is happy in her
work. Anybody who can sit in
that position without wi 2
a fixed grimace must be. De-
nise is demonstrating how to
spend all day at a terminal
without developing all manner
of health problems.

In our picture she risks a
islocated shoulder for the be-
nefit of media maker Verba-
tim, which has just issued a
booklet called Tone Up at the
Terminal.

So the next time you see
somebody  hugging  them-
selves, wobbling their neck,
breathing heavily, and flinging
their limbs around, take a leaf
out of their book — or write to
Verbatim for your own copy.
The address is 6 Stanley Park
Road, Wallington, Surre

But how do you ma
hold the book?

Anewrange Terminal fitness

Sprite lines

Inlast week'sreview of the Sord
M5 Richard King was just
explaining why ‘the so-called
“sprite graphics” are the most
interesting feature of the
play’ when a line of text was
spirited away. The next sent-
ence should have read: *Sprites
are little programmable
plays which can be moved
around the screen.”

Advance billing
We pride ourselves on being up
to the minute at PCN, but we
got a week ahead in last week’s
Menu page. We billed this
week’s page 35 early giving you
advance warning of Mike Whi

ney *s paddle among the Apple
pixels.

Master mistake

Due to an oversight, Kuma's
Deskmaster Series somehow
became Datamaster on page
12, Issue 12. Apologies.

D | )

PCN Datelines keeps you in touch with up-coming events. Make
sure you enter them in youf diary.

Organisers who wouldlike detai

UK EVENTS

Event
Apple 83

ZX Microfair

Office Automation Show &
Conference
4th Commodore Computer Show

Blackburn Computer Fair
South of England Personal
Computer
Computer F
Computer Open Day Exhibition

Fylde Computer Show
Compec North ‘83
Leeds Software

OVERSEAS EVENTS

Exhibition & Conference
International Computer Technology

Mini Computer Show for Office,
Home., Hobby

International Micro Computer
Exhibition

ilsof coming eventsincludedin

Dates Venue

June 3-5 Fulcrum Centre, Slough

June 4 Alexandra Palace. London
June 7-9 Barbican Centre, London
June 9-11

June 11 King George's Hall. Blackburn
June 12 Exhibition Hall, Wood Green

School, Witne:!

June 16-19
June 16

Earls Court, 1

June I? I')

Belle Vue. M
John Taylor T
Renold B
Manchester

Dates Venue
June 7-10

Hong Kong
June 23-26
Aug

g2-5 Kuala Lumpui

Cunard International Hotel, London

Holiday Inn, London

Winter Gardens, Blackpool

Hong Kong Exhibition Centre,

Exhibition Hall, Cologne

A

PCN Datelines should send the information at least one month
before the event. Write to PCN Datelines, Personal Computer
News, 62 Oxford Street, London W1A 2HG

Organisers
John Riding, Database Publications, 061-456
500

Mike Jonstone. 01-801 9172
Clapp & Polliak, 01-747 3131

Commodore Business Machines UK, 7574111,
i

2312677

ndon ns, (11-643 8040

ad Communications.

Northern Exhibitions, 0706 877687

chester Roy Bratt, Reed E\hlhlllum U'l 643 8040
cher’s Centre, Leeds Graham Creighton 0532
ng, UMIST I base Publications, 061- J“flx'\lll

Organisers

Terry Hill, Industrial & Trade Fairs
Intern I Lid, 021-705 6707
German Chamber of Industry and Commerce
01-930 7251

Conference & Exhibition Management Services
SDN BHD, 9-A Jalan $524/8 Taman Megah,
Petaling Jaya, Selangor

T, Malaysia

National Computer Business Aug 16-19 Auckland, New Zealand Trade & Industrial Exhibitions, 12 Heather
& Office Systems et, Parnell, PO Box 9682, Auckland
88 PCN JUNE 3-JUNE Y, 1983
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- VISION on PET 4
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Another great game from n;llcrddeal /
the first of a new generation of f:
" action, talking arcade ¥ 4

O ? [
14 TRURO ROAD, ST. AUSTELL, A’ ]
CORNWALL, PL25 5JE. TEL: 0726-67676. < ‘ . B -





