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HOW TO
TURN YOUR
SOFTWARE INTO
HARD CASH

Turning a great idea into a profitable
idea isn't easy.

It needs skill, patience and sheer
hard work. But to be really profitable, it
also needs the backing of a large,
respected company.

At British Telecom we are always
looking for games and educational
programs to extend the range of
Firebird software.

If we like your idea we'll send you
a cheque straightaway as an advance
on royalties.

Then we'll package your program,
advertise it and distribute it with the
care and attention you'd expect from
one of Britain's biggest companies.

So if you'd like to turn your software
into hard cash, simply send your
program, on cassette or disk, to...

~iresird
SOFTWARE

@ FIREBIRD SOFTWARE, WELLINGTON HOUSE, UPPER ST. MARTIN'S LANE, LONDON WC2H 9DL
Firebird and the Firebird logo are trademarks of British Telecommunications pic.



|

|ONITOR

COVER STORY

The Hacker's Handbook 9
Hackers, once simply computer
enthusiasts, are now ta
with the brush of illegality.
However, computer com-
munications is an enjoyable
and rewarding pastime in its
legitimate form. This week we
offer the first of two extracts
from The Hacker's Handbook,
which will give you some idea of
what you can do with do with
your micro, a modem and a
telephone.

64 sprite control

14

program,

Settingupand using spriteson your Commodore 64 can be achore
inBasic. We take the pain away with an easy-to-use machine code

MICRODRIVES

QL Microdrives

Get to the heart of Microdriving with the first section of PCN's
two-part explanation of how to get the most from QL storage.

HARDWARE

Osborne’s latest

24

computing market?

From the father of portable computing comes a new business
machine. How does it compare in a fast-moving sector of the

PERIPHERALS

Fast, mass-storage disk systems for the Spectrum are coming up
faster than spring flowers. Check out the latest, the Discovery
from Opus.

BBCare master 42

Graphics at your fingertips with a new, creative package for the
Model B micro.

1 | people and earn money — share

:

Dragon flexes its muscles
again, this page; Wren finds a
new nest, page 2; Ace support
battles against the odds, page 3;
Softek sets artistic style for
Spectrum owners, page 4.

PCN Charts 5
Softaid holds on to the number
one spot — how have the others
fared?

your hints and tips here.

| A
Dragon back with a
Flex of muscles

The Dragon isback in the UK —
but it has left its Mettoy
toytown image far behind. The
new exclusivedistributor in the
UK, Compusense, is promoting
the Dragon 64 with disk drives
as an entry level Flex or 0S9
machine.

Since the collapse of Dragon
Data last year the Dragon
range has been re-born in Spain
through a company called
Eurohard. Largely owned by
the Spanish Government,
Eurchard has put Dragon
machines back into production
and plans new systems. But the
original Dragon, the 32, has
been pronounced dead, and the
image of the Dragons returning
to the UK is going to change
wholesale.

“We'll try tosupport the 32 as
far as we can,’ said Tadeus
Opyrchal, director of Com-
pusense. But he stressed that
the 32 has almost no future as
far as developments from the
manufacturer are concerned,
and that the Dragon name will
come to stand for a quite
different type of system.

operating system, a
cut-down Unix for 8-bit micros.
Its Dragon package, a 64 with
disks, U89, and accounts soft-
ware, will cost between £600
and £700. Compusense aims to
offer this with Flex as well.

‘In the long term, we're here
to keep Eurohard’s and Dra-
gon's presence in the UK, said
Opyrchal. That could mean
that when new systems start to
roll off the Spanish company’s
production line there will be a
natural route for them to the
UK. A revamped 64, the D200,
is due to be shown at the
forthcoming 6809 show, and
later in the year a 128K
machine should follow.

Eurchard, which bought the
rights to the Dragon systems
(issue 74) last autumn, also has
a networking system operating
in Spain. It even holds an MSX
licence, but Opyrchal Ssees nﬁ
future in bringing a Spanis]
MSX machine to the UK.

"We're taking things as they
come,” he said. "We see the
Dragon asa low-costentry level
Flex machine.’

C:

‘We will aim for pi
sional users with the 64 and
disk drives,  he said. ‘Oneof the
areas where the 6809 processor
is particularly strong is in
technical and scientific use —a
64 with drives will do the same
job as a much larger machine.’

Compusense is a software
house specialising in the Flex
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isn't
to sell Dragons in quantity, but
Opyrchal waxes evangelical on
the subject of the system. He
also claims to have ground
concessions out of Eurohard on
prices, saying that the
machines’ prices on the conti-
nent are about twice as high as
the price tags he'll attach.

Dungeon 27
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ts return to the UK.

Sub-titled Brig this week, as
our adventure page takes to the
high seas.

Software Preview 37
Games on the way for all the
main machines.

34

Routine Enquiries 5
More micro problems solved by
our resident experts.

If you can’t try before you buy,
take the next best thing — our
regular software reviews.

Billboard 40

Get out your pens or printers
and unburden yourself on our
letters page.

7
How to win friends, influence

Sales without the jumble on our
bargain basement page.

Quit 44
Corny Acorn tales, Laughline
result and dates for your diary.

SMC puts mouse in Commodore wainscot

Mice-loving Commodore 64 us-
ers need wait no longer, Wimps
are here for their machines.
8SMC supplies is producing a
mouse package, including a
graphics system, a sprite and
character designer, and inter-
face routines for your own

programs.

The price is £59.95 and the
system is akso available for the
BBC Micro in competition with
the AMX. It should be in the
high street shops within three
to four weeks.

For people with QLs and
Amstrads, the same system

should be ready in 3 months.

On both the BBC and Com-
modore 64, the facilitiesinclude
different brush sizes, air brush,
rubber banding, triangles, cir-
cles, boxes, fills, screen save,
and screen dumps for most
Centronics printers. Other
packages include a sprite desig-
ner and a character definer,
both of which can be incorpo-
rated in your own programs.

SMC says that the mouse can
be used instead of a joystick
within most games, but since
the system is digital (via the
user port), an analogue soft-
ware driver will be needed for
the BBC Micro.

PCN MARCH 231985



|ONITOR

Apple has fallen foul of the Acorn
drome — too many systems
asing too few buyers. It will
close down its US and Cork
factories for a week in the
spring, and analysts predict
that its sales will show a 35 per
cent drop on last quarter’s
figures. Slow sales ofthe Macin-
tosh may beto blame, but Apple
says that the Apple II line has
been sluggish as well.
The Kennedy Space Centre in
Florida will be the destination
for the winners of a Microvitec
competition. The Cub maker is
sponsoring the first prize of a
five-day visit to the US, includ-
ing a space shuttle launch
(weather permitting). Details
from Microvitec 0274-

on
390011.
Cumana is branching out into

software. The disk supplier has
signed a deal with Microwave
Systems of the US to distribute
08-9/68000, the version of 0S-9
for machines based on 68000
processors. That means a possi-
ble new option for the Sinclair
QL, among other machines.

Printer/plotters for £400 are on
offer from educational software
specialist Bizzel Computers
(095389 592). The units have
built-in parallel and RS 232C
interfaces and are available
with sample programs featured
in the instruction booklet.

Egged on by the success of
Chuckie Egg, A&F Software
will release Chuckie Egg II
withthesub-title Chocey Eggin
time for Easter. The game has
more than 100 screens from
which you have to pick up the
ingredients of chocolate and
components for toys. The Spec-
trum version will be first out at
£6.90, to be followed by Am-
strad and Commodore 64 ver-
Bl0NS.

Death Star Imterceptor on the
Spectrum was launched last
week by System 3 Software at
£7.95. It's so good it makes the
Commodore version almost
embarrassing,’ said a System 3
spokesman. Some would say
the Comm version
already was.

Microsoft has cut its prices by 30
r cent for users in education.
ucts like Word, Multiplan,
Basic and many others will cost
roughly a third less to users in
schools and mlleges across the
in the

Opus adopts Wren
in Prism break-up
The break-up of the Prism
group continued last week with
the Wren portable micro drop-
ping into the hands of Opus.
Opus, which launched the
Discovery disk drive for the
Spectrum last month, special-
ises in peripherals for home
micros. But the Wren isn't
expected to be a cuckoo in its
nest. "We're moving into by
ness systems with the acqui
tion of the Wren,' said a
spokesman.
‘We've got into a

wouldn't overstretch us,’ he
added. Opus is reported to have
paid £200,000 for rights to
the machine, but the company
wouldn't confirm this beyond
commenting that it was a good
time to buy.

Users looking to Opus for
continuing support will have to
wait until the company decides
how it will deal with the
machine. "We're sitting down
and discussing long and hard a
plan for Wren Computers for
1985 and 1986, the spokesman
said.

The Wren follows Prism's

good position in the BBC and
Spectrum markets, and busi-
ness there is going along quite
nicely — we felt the Wren

ions products into
new ownership (issue 103).
Launched originally as a 64K
machine, it now forms a range
with various memory options.

Prism Wren — finding a new home under the wing of Opus.

Byte Drive maker
follows Oric under

Dragged down by the fall of
Oric, ITL Kathmill has also
folded.

ITL supplied the Byte Drive
500 disk system for the Oric
micros. The unit appeared well

The demise of ITL appears to
have been almost wholly
caused by Oricgoing under. The
Byte Drive 500 was ITL's only
major product although it has
had long existing plans for
similar devices on the Spec-
trum, BBC and Commodore 64.

before Oric itself could offer
disks for its machines and it
attracted several favourable
reviews, but ITL wasnever able
to free itself from dependency
on Oric by adapting the Byte
Drives for other systems.

Earlier this year ITL planned
a flotation on the Stock Ex-
change but, due to lack of
confidence by its brokers and
Acorn's problems, Oric's col-
lapse and Sinclair's on/off flota-
tion, it fell through.

ITL is reputedly owed more
than £100,000 by Oric Products
and had trouble with its sup-
pliers as a result of a severe
cash-flow crisis. Matters came
to a head with a crash on
February 20, 1985. There will
be acreditors meetingon March
18 to appoint a liquidator and
givinuliﬁcauunufsomeuﬂ’u:ia]

ck-u

Astmeyn the holding com-
pany of ITL, says that any
users who have recently sent

nhspe of Macbnhancer (issue
103) is also included, as are
books from Microsoft Press. The
race to get equipment into
schools is hotting up, with
hardware, software, penfhel"
als and book suppliers all in-
volved.

for repair and have
not heard anything should be
helped fairly soon. The back-up,
if any, will be supplied by
Roland Beaumont who is tak-
ing over this side of affairs for
the company. Details of this
will not be available until the
creditors meeting.

Microsoft gives Mac
colour hard copy

Colour on the Macintosh? Not
this year, say Apple mandarins
— but a small Kent company
has beaten them to it.
Microspot of Maidstone
(0622-858753) has released
MacPlot for the Mac. You won't
see much colour on the screen
but if you want hard copy
brightened up ashade, MacPlot
takes care of the plotter output.

The program is designed to
work with MacDraw, Mac-
Project, Chart and others, using
a range of plotters on A3 or A4
paper. When you load MacPlot
you're asked to assign pens on
the plotter (maximum 30 pens)
to lines on the screen. The
rogram will also shrink, en-
arge or rotate the artwork.

It costs £99 — contact Micros-
pot for details or supplies.

Sinclair aims to make
a mint with wafers

Sinclair intends to produce a
TMb version of its Wafer Scale
Integration silicon disk (issue
103) next year.

This year’s model will have

only 0.5Mb of storage, and
production will be contracted
out toother manufacturers, but
the projected TMb disk is to be
built in a completely new £50
million factory

Sinclair has teamed up with
Robb Wilmot, chairman of ICL,
whose first job will be to raise
the £50 million in the City
Sinclair has already made a £1
million investment in R&D,
and holds a number of patents
that will be crucial to the
praoject.

So while Sinclair’s financial
commitment is minimal, the
project, should it succeed, could
prove to be a goldmine for Sir
Clive. The fact that a whole new
plant is needed to build the
second version of the disk tends
to confirm speculation that the
0.5Mb version is relatively low
tech. And as Sinclair is
announcing the super chip pro-
ject now, it can be assumed that
WSI Mark One works to his
satisfaction, and is on schedule
for release later this year

late April or early May. For

Hn.h“umdhn-.ldhlj—whhm”h

it will cost £7.99.
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Aces low — but

Boldfield plays on

The last remaining Jupiter Ace

micros are on sale at the
to-be-

Broad. The style of business
systems available could be de-
termined by the giant US-based
multinational, with disastrous
effects not only on independent
UK micro makers but also on
the choice on offer to users.

peated price of
£35 — and you'll get a 16K
expansion, software and a
year’s guarantee thrown in.
But that won't be the end of
the Ace if Boldfield Computing,
the Battersea Dogs Hamf ofthe

The BMMG is asking for
Government funding to the
tune of about £250,000 to de-
velop a local area network
standard (for different types of
equipment to be connected

d dent of the ial

micro bt h g to
do with if. Boldfield took the
Ace under its wing when Jupi-
ter Cantab folded (issue 50) and
ithas been therallying point for
support ever since.

In its 1985 catalogue it offers
games, utilities and business!
software; 16K and 48K RAM-
packs; peripherals including an
add-on keyboard, a ZX adaptor
kit, and a sound box; and
interfaces.

This is only half the story —
therestofthe catalogueis given
over to Boldfield's other pro-
ducts, business micros from
Kayproand Sperry. But the Ace
isn’t a poor relation at Boldfield
— the company has opened a
special showroom devoted to it

The last stocks will probably
last two months, Boldfield’s
Peter Downham said. "We've
got full service capability and
stocks that will last for years —
we'll continue as long as the
interest is there,’ he promised.

He estimates that there are
around 10,000 Aces in the UK
‘We have the facilities to make
more but it's unlikely that we
would. At the prices we're
charging we'd barely cover
component costs,” he said.

British micro makers

mobilise against IBM
There's a David and Goliath
confrontation looming in the
UK micro business as the Brit-
ish Micro Manufacturers
Group (BMMG) takes on IBM.
‘In a year or two's time, in the
nce of co-operation in our
industry, we could end up with
IBM writing the rule book,’ said
BMMG director general David

PCN MARCH231985

influence of IBM.

The Group might find an ally
in Digital Research, which is
trying to undermine IBM’s
dominationof personal comput-
ing with its plans for Concur-
rent DOS-286. This operating
system (issue 96) aims to open
up the business by making IBM
applications software available
to any system based on the

286.

Broad commented: Thereisa
growing realisation that inde-
pendent manufacturers have to
co-operate, and users are also
increasingly well aware of the
issues. We're willing to embark
on discussions with anyone.”

Any interconnection stan-
dard would have to take notice
of the International Standards
Organisation’s work on net-
works in general, known as
Open Systems Interconnection.
This has support around the
world from governments and
procurement agencies.

ACT sets its sights
across the channel
UK micro makers are winning
unlikely footholds abroad while
the UK scene struggles out of
the doldrums.

ACT has emerged as a strong
candidate for a large education
deal in France, and Memotech
has caught the eye of micro
fanciers in the Soviet Union.
ACT, still hopeful of persuad-
ing the BBC that it needs at
least one UK micro to put its
name to, is a front in

OMEFRONT |

France for a contract that
looked certain to go to a native
French manufacturer.

less i tl;':hukinl: c.nﬁuk e but society
of Prince p's Prestel mail- h-nulndm
a bunch of New York | andattitudestocope it. We
nhm&id-whoﬂtﬁdwwﬂun will have to do the same with
case of Pepsi without paying, 5
e Kerian groy who mﬂ'?%u;ﬁ
went riding any government
ters of various US uni- | with the problems. The illegal
mMNASA. use of citizens' band radio —
Of course, the doomsayers ly of far less concern —
mhmﬂdh was dealt with swi
is which MV:B.
isesth ibi One solution may be a re-
is a very ﬂmthmﬂdﬂmw
those in- a licence for their equip-
such good | ment in the manner of cars,
any- ision and ham radios. This
wide- | could have beneficial si
effects if some of the
wmﬁm
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However, before we start
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volvement, we to estab-
lish the scale of problem.
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Spectrums to acquire
an artist’s touch

“This is why Leonardo’s late.
It (Creative Sparks) saw this
ﬂr\d:t\unl“\ y to re-write its

l- en allowing for friendly
rivalryand ticlicence,
Langdell of Softek could ha
point. Softek’s The Artist, due
for release any time now, is an
astonishing piece of work. The
race to turn a humble Spectrum
into a Macintosh clone could be
over when The Artist reaches
the shops, amd at a humhlo
£9.95 nobody will have to s
an 'Our kids can't wait' cam-
paign a la Apple.

The Artist is a design pac
along the lines of M.
with plenty of scope to incorpo-

Budget games emerge
from Atlantis Gold

At the budget end of the soft-
ware business there's a kind of

levelling going on, as the
pioneers of pocket-money
games raise their sights

Atlantis (01-354 1437) is the
latest to take the sticky backing
off a new label, Atlantis Gold
This will go on to games that
cost a princely £2.99. Like
Mastertronic and Firebird,
Atlantis now has two distinct
ranges of games where the
cheapand cheerful sub-£2 titles
are supplemented by higher
quality specimens at only
slightly higher prices

The first three Atlantis Gold
titles are Velnor's Lair for the
64, Self-Destruct for the 48K
Spectrum, and the topical Nico-
tine* Nightmare oday
(Wednesday) is national no
smoking day — also for the
Spectrum.

Back at the £1.99 level,

rate and manipula
Langdell says that it w
18 months ago, before anyone
involved had seen a Macintosh
— but the result is very similar
in many respects.

1t is driven
foot of the screen ri!lhl'r lh1n
the pull-down type, and i
straightforward cursor r.mur
th ons. But there
Mac-type Lhr.uc-ufhru-hl

You can design on a number
, from the grid

full sereen with zoom and step-
ping functions. Text can be
located from any pixel point.
and 64 columns are another
option. The Fill function is
startlingly fast

Atlantis also has El Dorado for
the Spectrum, and Death Race
and Super Break-out for the Vic
20

This last title runs on the
unexpanded Vic.

What do micro manufacturers
have in common with Save the
Whale campaigners? Answer:
the Japanese are the bogeymen

IEW FROM JAPAN

mue too much to the i imagina-
tion for many first-time users’
tastes.

‘The name of the product isan
indication how Sord thought of
itself. Surrounded by diverse
corporations with o&
erations that _runlalgnpil

larly agitated about J;
whaling. We imagine there's a
touch of envy or sour Ppeo
about thei

mst, specialised in perso

more u\nn spite involved when
a federal judge orders the US
Government to take economic
sanctions against anan on the
issue, as happened in Washing-
ton recently.

— it saw melfu

16/32-bit areas. It has lap-
helds, stand-al desh

0ddly enough, the
computer business is domin-
Iyywha]u and hereit’ ltln

that whales have when they
open their mouths, swallowed
Sord last week. It hwgi:l-bnut
38 per cent of the com)

it aims to go eventually mnu
50 per cent.

When you cut a whale up,

“per wntuhh mwma. but the
from IBM, NEC,

and multi-terminal systems.
Pips runs across the range.

quickly; rear was 1980-
lgﬂl when its sales doubled. In
late 1983 it claimed to be the

Even Apple has joined 'he
mﬂdﬂng up against it.
Sord relied on the personal
computer business for about 85

Y

ufu:l there, cosmetics, leather-
treatment and even tasty
morsels both here and there. So
:t is with Japan's computer

ants — cut up Toshiba and
you'!l find all sorts of lucts,
and Toshiba is one of the less
diversified of the computer

giants.

Sord's problem was that it
was completely undiversified
and laclad;the mdut
suj operations

prﬂdllm bigger

gger companies
virtually self-sufficient. They
‘make their own chips, forexam-
ple, and this capacity shields
them from the ups ‘downs of
the oo

Fujitsu, Sanyo, and I.atte'rly
Apple through the agency of
CA;TIH! proved increasingly

Shares issued privately fell
in an Acorn-like spiral, to the
ant where buyers couldn’t be
found lt any pncec'lu'llwm were

 Sord obviousl!

turihgind
this weak in its

awn , make-up because it plan-
to Iﬂuld l dup-m-hng

off not once but I.m.llﬂu
ﬁrnnmuuf weakness
began to show through the
plaster.
Sordml'mmdﬂdmlﬂoby

i Shiina. In a country
famous for microelectronic
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Spot-the-difference
puzzie in Flexitext

In issue 102 you published a

called Flex-

o McNeill,
Strathelyde
The variable name ' only
urs in lines such as LET |
= number, withthe exception of
line 9060 where it crops up in
the statement . . . j= 4b+v'l}

Would-be

OUTINE ENQUIRIES

rentyou wouldnot beabletouse
the machine without making
quiteafewchangestotheinside

A7)
GAMES

programs should note that uac
of lower case L and the letter O
should be avoided because of
confusion withthe numbersone
and zero.

Transatlantic
voltage converter?

Ih-lhw-ymnlmad
have a 110V option and only runs on

modify my

it in the US? if not, | also have a
converter that allows me to

use American in Britain;

would it be possible to madify this in

any way so that | could use it in the

us?
D Netherton,

ndon WI.

There are two options open
to you: the first 1s to contact

e manufacturer of the
machine and see if they can
provide a powersupply that has
a voltage selector switch on it.
Many portable computers
already have this facility so you
may be in luck.

It is also possible to buy a
voltage converter that changes
the US110V into 240V. You say
you already have one that
allows you to run American
equipment over here — pur-

ing a new one will be far
easier than converting this, and
you should be able to find a
converter easily while you're
over here.

Once you have the correct
voltage, you should have no
problems running the machine
in the US unless it uses a
television for its display. Since
the TV standard and the
British standard are very diffe-

of it. TW LW TITLE PUBLISHER MACHINE  PRICE
School project may 11 Softaid Softaid SP, 064 £4.09
2 3 Ghostbusters __ Activision __ SP,Cb4 £10.00
be left up a gumtree |5 s Ultimate 5P £9.95
As part of 47 Raid over Moscow _US Gold SP.C64 £9.95
course | am required to re- Technician Ted  Hewson SP £5.95
search, design and construct a 13_Everyone'sa Wally Micro-Gen ___SP £9.95
device of my own choice. The one I've 11_ Castle Quest Micropower __ AC £12.95
e ane I nad 18 Emeraldlsle ___ Level§ Various _ £6.95
:". - DT’ Decathlon _Ocean SP.C64 £6.90
Kevin Robertson, 10 10 Impossible Mission CBS/Epyx C64 £9.95
Luton, Beds. 115 Match Day Ocean SP £6.90
The Koalapad, although [ 12 8 Zaxxon US Gold SP,C64,AT  £9.95
latnbuted in the UK by | 139 Blockb Macsen SP.C64.AC__ £7.95
14_12_Knight Lore Ultimate SP £9.95
by Koull chhnulugles inCali- | 15_15_Elite Acornsoft AC £16.00
fornia. Youcan writetothemat | 7§ 14 Brian Bloodaxe SP £7.95
3100 Patrick Henry Drive, San- | 77 Football Manager_Adctive Games Various £5.95
ESL:TLEBLI;LDE;:;JEE‘:H i | JE_— PolePosition __AtariSon___ SP.CGLAC__£995
. ! | 18 17 Monty is Innocent_Gremlin 5P £6.95
e ey o oL e e e Aardvark ___CBLAC £7.90

as helpful as you might i
It's unlikely that they'd e
you a full technical specifica-
tion of the product, although

SPecTRUN

you might get lucky. ™ |||I|-F PRICE | _TW TITLE PRICE
1 Alien8 £9.95 T Ghostbusters ___£10.90

Which colour monitor | 2 Sofaid £4.99 | 2 Soflaid £1.99
for ? 3 Ghostbus — 995 3_Tmpossible Mission_£9.95
|m 647 = 4 RaidoverMoscow _ £9.95 4 Daley's Decathlon _£7.90
Q - ':‘ RS S e 5 TechnicianTed __ £5.95 5 Frak! £7.90
my : e

There e four odels aadable | 6 Everyone'saWally £0.05 6 SlapShot £8.95
oa 1701, Fidelty | __7 MatchDay £690 | ~7 Gryphon £1.95
CM14, Microvitec 452 and Hantarex | 8 Knight Lore £9.05 8 Emeraldlsle £6.95
1\. difference in price is | 9 Zaxxon £9.95 9 PolePosition £9.95

so which will | 10 BrianBloodaxe _ £7.95 | _ 10 LordsofMidnight _£9.95

give -mm picture? Will | have
«compatibility problems if | use a light
pen on anything other than the
17017
Joseph Gatt,
Zebbug, Malta.
It's difficult for us to answer
this — and it ought to be
easy for you todo so. Just goand
have a look. We haven't seen
the Hantarex,
Fidelity monitor for some time
and it works fine although we
have found that it doesn't
match the Commodore 1701 for
picture quality.

Make sure the Microvitec is
compatible with the 64 — most
(though not all) Microvitecs use
RGB input which the 64 doesn't

MIC

provide, but if it is
then we'd suggest you look
closely at the Microvitec and
the 1701.

Regarding light pens, you
should have no trouble what-
soever, although you'll almost
certainly have to fiddle with
brightness and contrast con-
trols for perfect results.

we've had a BE[OW £1,000
TW_MACHINE PRICE TW_MACHINE PRICE
1_Spectrum £129 1_IBMPC/XT £2,349

2 CBM64 £199 2_ACT Apricot £1,760
3_Electron £129 3 Com) £1,795

4 Amstrad £349 4 Olivetti M24 £1,695

5 BBCB £399 5 DECRainbow _ £2,359
6_AtariS00XL £125 6 _Ericcson PC £2,095

7 CBM16 £140 7_Macintosh £1,795

8 MSX(series) £250 8 WangProfessional £3,076

9 Memotech £250 9 Televideo TS 1603 £2,640
10_Einstein £500 10 ColumblaPC £2,065

‘These ch dent and pl

across
than nmon m r-nm whats -Iu ning in high nmudurmg the week up
to M ”'u:f very week. The prices quoted are for
Ihenp-fnll-mndellndmcludeVA Information for the top-selling micros is
culled from retailers and dealers throughout the and is updated every
month. PCN Charts are compiled exclusively for us by RAM/C, who can be
contacted on 01-892 6596.
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Amsuﬂ points on
disk drive review
I must put the record st
overa few of the points rai:
your otherwise excellent re-
view of our DDI-1 disk drive.

Details of CP/M. will be co-
vered in a manual currently in
preparation. We felt it best to
provide a single source for all
the definitive information,
while covering the essential
jpoints in the user manual. This
policy has n universally

lauded as it applies to the
Cl User Instructions and
Firmware Manual.

The 'unlikely event’ of distri-
butors making software avail-
able on Jin Amstrad format has
already

ight

my opinion it is even better
than the Spectrum and Atari in
the home end of the market, and
superior to the Apple Ile, the
Commodore and many other
8-bit machines in the business

area.

Ihave used the Apple Ile and
the Commodore for business
and 1 have now spent over
£1,500 on my selection of hard-
ware and software. The choice,
needless to say, was none of the
above machines, but a
Memotech RS 128 with twin
disk drives, printer equivalent
to an Epson MX80 and
monochrome screen, all as a
bundle from Memotech.

']'hu!xlm:himiuuwlizdwil.h

standing order at my local
mmgenl for PCN because
there has been no coverage of
n:wznuchme aMemotech MTX
512.

When you start to support
whal is prubuh]y thebesl hnme

printing a single, or the last
page. The last line is sent to the
printer buffer but isn’t printed

less the printer is made
manually to discharge its buf-
fer by, for instance, executing a

form or lme feed (Epson RX80).
May

will huy your magnzme agam
F Light,
Poole, Dorset.

Keep your eyes peeled — we'll
have something of interest very
soon — Ed.

New QL software is

a joy to behold

I was delighted to receive the

dsh

ppened. Since last

year Tlrnatu: Systems of Fare-
ham has offered its whole cata-
logue of classic CP/M software;
three  specialist  software
houses offer their wares on the
format and Amsoft itself has
blished around ten low-cost
iness applications, includ-
famous  Quest

ges.

Although AMSDOS is fun-
damentally a sequential filing
system, (the serious user must
surely turn to CP/M), the abil-
ity to have both an output and
aninput file open atonce means
that a single data file can be
updated even though it is big-
ger than the available RA!
contrary to your statement m
the review. This is, however, as
you correctly point out, a trifle
tedious.

Luckily it is very easy to split
one large data file into many
small sections (2K to 4K) and
open, close, read, update and
even sort small sections
individually at a reasonable
speed, l’udlng the splitting pro-
cess from the mer, who
thinks he is du ing with one
]on# random access, file.

any of your readers are
interested in the Basic to do
this, Amsoft has an applica-
tions note available.

R Perry, Technical manager,
Amsoj .I'N.Kulgl Road,
Bre ntwnud, ssex.

No Memotech means

Whenever 1 have looked
through PCN in the newsa-
gents, [ have been disappointed
to find that you do not appear to
have any coverage of one of the
bestmachineson the market. In

It |s capable of
wpern!mg what appear to be

y of the normal industry
al.and.nrd CP/M programs. The
drives can be configured to
emulate a number of other
machines, including IBM PC
and Kaypro.

As the machines in the
Memotech series become more
and more popular the potential
readership will grow.

If you are not featuring the
machine in your magazine you
will lose out on the number of
readers. 1 would therefore
strongly recommend that you
CMG tofuuuet.lu’amuhine,
ChtppmgNarkJn Oxon.

. . . and here's
a case in point

I have today cancelled my

-

ware on
February 27, and I am enthral-
led with the improvements to
Quill in particular. It is now a
joy to use Quill, and as I use it
continually, that makes life
very much easier. Psion ought
to lated on its im-

lair
far gettmg its act together for
TM Hon W §
Bridgwater, Somerset.

Amstrad CPC464
So Amstrad owners are left in
thecold? (issue 101). Not likely!
Most of them are huddled in a
cosy corner with a copy of PCN
drooling over their machines
and cackling over the fate of
Dragon/Oric/Lynx owners.
The CPC464 must be the first
machine to have sold in such
vast numbers in such a short
time and have such a heap of
ble titles ilabl

provements.

The ease with which the copy
command can now be used,
together with the erase com-
mand, nlmxnurmlluchm ues
for moving the cursor quickly,
such as (shift) and (up or down
arrow) to move a whole para-
graphhasreally speeded upand
improved the software. If there
has been a mistake it is always
possible to use the (left arrow)
or even (shift) and (left arrow)
to move a whole word back.

The only slight bug that
have so far found (apart from an
error in the replacement pages
of the user manual) related to

'We're 30 busy copying, we never get to play them!

So please David Mnnngom-
ery, be satisfied with your lot
(even if it includes the tacky
Arnold series). The Amstrad is
a new micro, so for the sake of
decency you'll just have to wait
a few more nanoseconds for the
blockbuster that will make
Spectrum owners eat their

Aberdam Mid Glamorgan.

The Amstrad is looking good —
but so did the Oric in its day —
Ed.

David Montgomery said (issue
101) the Amstrad may go the
same way as the Lynx, Dragon,
and Oric if it does not get some
good games software. I must
agree with him to some extent
but there is some excellent
software available for the
CPC464. Superb games like
Dark Star, Sorcery, Defend Or
Die, Pyjamarama and the In-
terceptor adventures to name
but a few.

It looks as though the Am-
strad is the third force in the UK.
micro scene at the moment and
some people expect it to jump
into second place later this
B: As for going the way of the
gon and the Lynx — [ doubt




TIMATIC SYSTEMS LTD

Regaserns Ooce Sales an Repars
N TE LANE FAREHAM MARKET
FAREHAM, HANTS PO14 1AN FAREHAM, HANTS

(0az9) 236727

B DEALERENQUIRIES WELCOME w

EXPANDABLE RS232

- e for o pretty dl e Options
Discover your Mode | poccibie with the shost proce. P

Bac dure below. It can produce s
o"the coloured backgrounds of non- . R 232 {Runs printer, modems, etc)

With some Beeb programs, it is | standard colours in Mode 1. It
useful to know which screen | fills the screen with a hatched’ | | @ Pa"a"el
mode the computer is in. The | user defined graphic. The col- (BBC user port compatible)

fﬂ]llihw“':g function should re- | our mix is defined with the two &
veal all: arguments C1 ad C2 S d ROM 2
10 DEFFNM The demo program shows the ® vldewa s (Graphics, modem. utiites)

20L0CAL A full rangeofcoloursavailableto | o0 oo oy oo Dok i e
30 A% =138 you. cumana, touch pad, Marconi trackball, Eprom programmer
40 (USRI&FFFO AND&FFo000 DIVE10000 | Jonathan Temple,

Also, many more screen col- | Beeston, Nottingham.

e a3 o CPM software

R T=0@ TO 7 to enable file transfer from Agricot, IBM, Mainframes eic
4@ PROCFILL(S,T)

i e Sideways ROM

Fully butfered, accept 12 sideways ROMs of your choice ie Modem Driver. Printer
Driver, graphics etc

London W1A 2HG.

X % Both systems ully cased and supplied with operating saftware and
1 manuals.

1040 F Mail order welcome. Please send SAE for full list.

1050
106@ ENDPRO(

2 The program works on the
Am ﬂmum ZAP Oric 1 if you change line 80 to
changes volume #20,#6C,#FA and line120and

140 to #20,#35#F5. The RAM BOARD
One problem on the Oric Atmos | volume can be controlled by DESIGNED FOR USE WITH THE COMMODORE C16
is the difficulty in changing the king #42D with a value Easily fitted and without modification of the main
volumeofthe ZAP. Thisroutine tween 0 and 15

simulates the ZAP and allows | Duncan Bett, #
volume change. Wiveliscombe, Taunton. The Ram Board will allow 60671 bytes free to Basic

programming
20 FOR N=#40@ TO #43:
30 READ A:POKE N,A:NE Fully compatible with
0 #4000 existing C16 Plus 4 95
2y H25 , #AD, HO4 software | |

B0 DATA #20, #Bb, #FA including p&p and VAT
100 DATA #AT,D,#AA, HEA, #48, HAT, B

Designed for use on the CBM 64
120 DATA #20,#570, #F5 mmpm&loumh €16 Basic but With
130 DATA ®AZ,0,#CA, HDD, #FD, HEB, Mc I over 125
#AA, WEB, #EQ@, #70, #D@, HED, #A7, B, #42,0 commands
14@ DATA #20,#590,#FS

BASIC =95
200 FOR N=@ TO 15:POKE #42D,N:CALL #4D@:NEXT

21@ FOR N=15 TO @ STEP —1:POKE #42D,N including p&p and VAT

CALL #4D@:NEXT

NG$ (4@, CHRS 4

‘ORDER FORM

i work with a Commodore 64 and Please supply. Ram board(s) @ £59.95
Hires screen dumps Simon's Basic if it has the MCT BASIC cassette(s) @ £10.95
for 1520 plutter RDOT function or something lenclossmy S aGicheck R E
Hires screen dumps are possi- | similar to test whether a point
ble on a 1520 plotter, with this | ison or off. | understand that a full refund less post and packing will be made by MCT
routine, using a Vic 20 and | Simon Mills, | am not fully satisfied and provided the Ram board is retumed within 10
super expander. It should also | London SWI2. days in its original packing and in a working. new condition.
43010 FOR Y=&6 TO 1023 STEP & Signed
63020 FOR X=6& TO 1023 STEP &

Postal address

63830 IF RDOTCX,Y) AND F=@ THEN F
6304@ IF RDOT(X,Y)=1 AND F=1 THEN F=@:G

53050 NEXT

63060 IF F=1 THEN GOSUB &3200:F=0 Micro € Trading C [~
:ig;g gan Group House, Fishers Lane, Norwich, Norfolk

England NR2 1ET Telephone (0603) 633005

6320@ OPEN 1,6,11PRINT#L, "M",5X/3,-SY/3
63210 PRINTH1, D", X/3,~Y¥/31CLOSEL: RETURN
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NOW an expansionsystem
asversatile as the

MEDIC takes up where others leave off. Why [] Please send me further details on your products
narrow down your choices? The Q.L. was I wish to order the following: ( ick required items)
-intended as a versatile computer capable of individual Products.
fulfilling many roles. With our system cartridge, pslis e
the choice is yours. As well as a disc interface 256K Memo £169.95
including parallel port you can have any one of 5
the following: memory upto 512K, modem,
Eprom card (192K) experimental card including
frontinterface. You can upgrade to any levelin
line with your needs. Our disc interface affords <
full Psion, versions 1 and 2, compatibility. A

rapce e

To order products
MEDIC DATASYST
' All prices include VAT

NAME

76 Grainger Close, Basingstoke, Hants. RG22 4EA l ADDRESS
Telephone: 0256 460748

. Signed.



HACKER'’S
HANDBOOK

o PCN — extracts from The Hacker's Handbook, by Hugo Cornwall,

| d this week. Ri

led in two parts are the secrets and know-how of

| the experts of

ications. |

ou will find few products on the
Ymurkul labelled 'for hackers’; you
must select those items that appear
to have ‘legitimate’ but interesting
functions and see if they can be bent to
the hacker’s purposes

Almost any popular micro will do;
hacking does not call upon enormous
reserves of computer power. Nearly
everything you hack will come to you in
alphanumeric form, not graphics. The
computer you already have will almost
certainly have the essential qualities.
However the very cheapest micros, like
the ZX81, while usable, require much
more work on the part of the operator)
hacker, and give him far less in the v
of instant facilities.

Most_ professional data services
assume the user is viewing on an 80
column screen; ideally the' hacker's
computer should be capable of doing that
as well, otherwise the display will be full
of awkward line breaks. Terminal emu-
lator software (seebelow) can sometimes
provide a fix’

One or two disk drives are pretty
helpful, because you will want to be able
to save the results of your network
adventures as quickly and efficiently as
possible. Most terminal emulators use
the computer’s free memory (ieall thatis
not required to support the operating
system and the emulatorsoftware itself)
as store for the received data, but once
the buffer is full, you will begin to lose
theearliestitems. You can, of course, try
tosave tocassette, but normally thatisa
slow and tedious process.

An alternative storage method is to
save to a printer, printing the received
data stream not only to the computer
screen, but also on a dot matrix printer.
However, most of the more popular (and
cheaper) printers do not work sufficient-
ly fast. You may find you lose characters
at the beginning of each line. Moreover,
if you print everything in real time,
you'll include all your mistakes, false
starts etc, and in the process use masses
of paper. So, if you can save to disk
regularly, you can review each hack
afterwards at your leisure and, using a
screen editor or word processor, save or
print, out only those items of real

interest.
Serial ports

The computer must have a serial port,

either called that or marked RS232C (or
its slight variant RS423), or V24, which
isthe official designator of R$232C used
outside the US, though not often seen on
micros.

The very cheapest micros, such as the
ZX81, Spectrum, or Vie 20, do not have
RS232C ports, though add-on boards are
available. Some of the older personal
computers, like the Apple or the Pet,
were also originally sold without serial
ports, though standard boards are now
available.

Some RS232C implementations on
micro or add-on boards are there simply
to support printers with serial inter-
faces, but they can often be modified to
talk into modems. The critical two lines
are those serving pins 2 and 3.

@ A computer serving a modem needs a
cable in which Pin 2 on the computer is
linked to Pin 2 on the modem

® A computer serving a printer, etc
needs a cable in which Pin 3 on the
computer islinked to Pin 2on the printer
and Pin 3 on the printeris linked to Pin 2
on the computer

@ If two computers are linked together
directly, without a modem, then Pin 2 on
computer A must be linked to Pin 3 on
computer B and Pin 3 on computer B
linked to Pin 2 on computer A.

One difficulty that frequently arises
with neweror portable compute that
some manufacturers have abandoned

PCN MARCH231985

D-connector,

the
largely on the grounds of bulk, cost and
redundancy. Some European computer
and peripheral companies favour con-
nectors based on the DIN series (in-
vented in Germany), while others use
D-connectors with fewer pin outs. There

traditional 25-way

is no standardization. Even if you see
twophysically similar connectors on two
devices, regard them with suspicion. In
each case, you must determine the
equivalents of: characters leaving com-
puter (Pin 2); characters arriving at
computer (Pin 3); and signal ground (Pin
.

You can usually set the speed of the
port from the compute operating
system and/or from Basic. There is no
standard way of doing this; you must
check your handboock and manuals.
Most RS232C ports can handle the
following speed , 110,300,600, 1200,
2400, 4800, 9600, and sometimes 50 and
19200 baud as well. These speeds are
selectable in hardware by appropriate
wiring of a chip called a baud-rate
generator. Many modern compute
youselect speed in hardware by me:
a DIL switch

The higher speeds are used either for
driving printers or for direct computer-
to-computer or computer-to-peripheral
connections. The normal maximum
speed for transmitting along phone lines
is 1200 baud,

Terminal emulators

‘We all need a quest in life. Sometimes I
think mine is to search for the perfect
software package to make microstalk to
the outside world. As in all such quests,
the goal is occasionally approached but
never reached, if only be
process of the quest causes one to
redefine what one is looking for

These itemsofsoftware are sometimes
called communications packages, or
asynchronous comms packages, and
sometimes terminal emulators, on the
grounds that the software can make the
micro appear to be a variety of different
computer terminal,

10»



[ Until recently, most on-line computer

services assumed that they were being
examined through dumb terminals —
simply a keyboard and a screen, with no
attendant processing or storage power
(except perhaps a printer).

With the arrival of PCs all this is
slowly changing, so that the remote
computer has to do no more than provide
relatively raw data and all the format-
ting and p ion is done

Data format/parity setting In a typical
asynchronous protocol, each character
is surrounded by bits to show when it
starts, when it ends, and to signify
whether a checksum performed on its
binary equivalent comesout evenorodd.
Thecharacter itselfis described, typical-
ly, inseven bits and the other bits, state,
stop and parity, bringing the number up
to ten.

However, this is merely one very

by the user’s own computer. Terminal
emulator software is a sort of half-way
house between dumb terminals and
personal computers with considerable
local processing power.

Many slight variants on the dumb
computer terminal exist — hence the
availability of terminal emulators to
provide, in one software package, a way
of mimicking all the popular types.

Basic software to get a computer to
talk through its RS232C port, and to
takeindatasenttoit,istrivial. Whatthe
hacker needs is software that will make
the computer assume a number of
different personalities upon command,
store data as it is collected, and print it
out.

Two philosophies of presenting such
software to the user exist: first, one
which gives the naive user a simple
menuwhichsays, ineffect, pressakey to
connect to database’ and then performs
everything smoothly, without distract-
ing menus. Such programs.need an
install procedure, which requires some
knowledge, but most ordinary users
never see this. As a hacker you will want
the precise opposite.

The second approach to terminal
emulator software allows you to reconfi-
gure your computer as you go — there is
plenty of on-screen help in the form of
menus allowing you to turn on and off
local echo, set parity bits, show non-
visible control codes and so on.

In a typical hack, you may have only
vague information about the target
computer, and much of the fun is seeing
how quickly you can work out what the
remote computer wants to 'see’ — and
how to make your machine respond.

Given the number of popular compu-
ters on the market, and the number of
terminal emulators for each one, it is
difficult to make a series of specific
recommendations. What follows there-
fore, is a list of the sort of facilities you
should look for:

On-line help You must be able to change
the software characteristics while on-
line and be able to call up help menus
instantly.

Text buffer The received data should be
capable of going into the computer’s free
memory automatically so that you can
view it later off-line.

Hali/full duplex (echo on/off) Most remote
services use an echoing protocol: when
the user sends a character to the host

form, and many systems use
subtle variants — the ideal terminal
emulator software will let you try out
these variants while you arestill on line.
See Table 1 for typical variant.

length

Word
y
7
7
7
8
8
8
8

P S

Show control characters This software
switch displays characters not normally
part of the text that is meant to be read.
Macros This is the US term, now rapidly
being adopted in the UK, for the
preformatting of a log-on procedure,
passwords etc.

Aute-dial Some modems contain prog-
rammable auto-diallers so that fre-
quently-called services can be dialled
from a single keyboard command.
Format screen Most professional on-line
and time-share services assume an 80
column screen. The format screen option
in terminal emulators may allow you to
change the regular text display on your
micro.

File protocols When computers are send-
ing large files to each other, a further
layer of protocol, beyond that defining
individual letters, is necessary.
EOB/ACK The sending computer divides
its file into blocks (of any convenient
length); after each block is sent,an EOB
(End of Block) character is sent. The
user’s computer must then respond with
an ACK (Acknowledge) character.

All terminal emulators
assume you will want to send, as well as
receive, text files. Thus, in addition to
the protocol settings already mentioned,
there may be additional ones for that
purpose.

Specific terminal emulation Some software
has preformatted sets of characteristics
to mimic popular commercial dumb
terminals.

The Baudot code, or
International Telegraphic Code No 2, is
the 5-bit code used in telex and tele-
graphy.
Mt

the host i diately sends
back the same character to the user’s
computer, by way of confirmation.

This gives you the full,
or almost full, graphics and text charac-
ters of UK standard viewdata.

Modem is a contraction of modulator-
demodulator. A modem taking instruc-
tions from a computer (pin 2 on RS232C)
converts the binary 0Os and 1s into
specific single tones, according to which
standard is being used. In RS232C/V24,
binary 0 (ON) appears as positive volts
and binary 1 (OFF) appears as negative
volts.

The tones are then fed, either acousti-
cally via the telephone mouthpiece into
the telephone line, or electrically, by
generating the electrical equivalent
direct onto the line. This is the modulat-
ing process.

In the demodulating stage, the equip-
ment sits on the phone line, listening for
occurrences of preselected tones (again
according to whichever ‘standard’ is in
operation) and, when it hears one,
deliversabinaryOorbinary 1inthe form
of positive or negative voltage pulses
into pin 3 of the computer’s serial port.

This explanation holds true for mod-
ems operating at up to 1200 baud; above
this speed, the modem must be able to
originate tones, and detect them accord-
ing to phase as well. But since higher-
speed working is unusual in dial-up
ports — the hacker’s special interest —
we can leave this matter to one side.

The modem isarelatively simple bit of
kit: on the transmit side it consists of a
series of oscillators acting as tone
generators, and on receive has a series of
narrow band-pass filters.

Designers of modems must ensure
that unwanted tones do not leak into the
telephone line (exchanges and ampli-
fiers used by telephone companies are
sometimes remotely controlled by the
injection of specific tones) and also that,
on the receive side, only the distinct
tones used for communications are
‘interpreted’ into binary Os or 1s.

The other engineering requirements
are that unwanted electrical currents do
not wander down the telephone cable (to
the possible risk of phone company
employees) or back into the user’s
computer.

Until relatively recently, the only UK
source of low-speed modems was British
Telecom. The situation is much easier
now, but de-regulation of ‘telephone
line attachments’, which include mod-
«ems, is still so recent that the ordinary
customer can easily become confused.
Moreover, modems offering exactly the
same service can vary in price by over
300 per cent.

At 300 baud, you have the option of
using direct-connect modems which are
hard-wired into the telephone line, an
easy enough exercise, or using an
acoustic coupler in which you place the
telephone hand-set.

Acoustic couplers are inherently
prone to interference from room-noise,
but are useful for quick lash-ups and
portable operation. Many acoustic cou-
plers operate only in originate mode, not
in answer.
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At higher speeds acoustic coupling is
not recommended, though a 75/1200
acoustic coupler produced in association
with the Prestel Micronet service is not
too bad, and is now exchanged on the
second-hand market very cheaply in-
deed.

I prefer modems that have proper
status lights — power on, line seized,
transmit and receive indicators. Hack-
ers need to know what is going on

Table 2 below shows all but two of the
types of service you are likely to come
across; V-designators are the world-
wide ‘official’ names given by the
CCITT; Bell-designators are the US
names.

Service Speed  Duplex Transmit Receive Answer
Designator 0 1 0 1

V21 orig 300* full 1180 980 1850 1650 —

V21 ans 300* full 1850 1650 1180 980 2100
V23(1) 600  half 1700 1300 1700 1300 2100
V23(2) 1200 h 2100 1300 2100 1300 2100
V23 back 7% 450 390 450 390 —

Bell 103 orig 300* full 1070 1270 2025 2225 —

Bell 103 ans 300* full 2025 2225 1070 1270 2225
Bell 202 1200  half 2200 1200 2200 1200 2025
*any speed up to 300 baud can also include 75 and 110 baud services

tservice can either be half-duplex at 1200 baud or asymmetrical full duplex, with
75 baud originate and 1200 baud receive (commonly used as viewdata user) or
1200 transmit and 75 receive (viewdata host)

The two exceptions are: V22, 1200
baud full duplex, two wire; Bell 2124,
the US equivalent. These services use
phase modulation as well as tone

British Telecom markets the UK
services under the name of Datel.

BT'smethodsofconnectingmodems to
the line are either to hard-wire the
junetion box (the two outer-wires are the
ones you usually need) — a 4-ring plug
and associated socket (type 95A) for
most modems, a 5-ring plug and associ-
ated socket (type 96A) for Prestel
applications (note that the fifth ring
isn't used) — and, for all new equipment,
amodular jack called type 600.

Building a modem is now largely a

Table 2

question of adding a few peripheral
components, some switches and indica-
tor lights, and a box. In deciding which
‘world standard’ modem to purchase,
hackers should consider the following
features:
Status lights You need to be able to see
what is happening on the line.
Hardware/software switching Cheaper ver-
sions merely give you a switch on the
front enabling you to change speeds,
originate or answer mode and CCITT or
Bell tones. More expensive ones feature
firmware which allows your computer to
send specially formatted instructions to
change speed under program control.
However, tomake full useof this facility,
you may need to write (or modify) your
terminal emulator.
Auto-dial A pulse dialler and associated
firmware are included in some more
expensive models. You should ascertain
whether the auto-dialler operateson the
telephone system you intend to hook the
modem up to. You will of course need
software in your micro to address the
firmware in the modem, and the soft-
ware has to be part of your terminal
emulator, otherwise you gain nothingin
convenience.

connector This is the official
‘approved’ RS232C/V24 physical con-
nection — useful from the point of view
of easy hook-up

Next week: Targets for Hackers

guide.

coupon below.
ORDER FORM

Please send me

HACKER’S HANDBOOK

Now you've tiptoed into hacking with this exclusive extract from The Hacker’s Handbook, get the complete
works for £4.95, not including postage and packing.
Published by Century Communications, this 160-page illustrated paperback explores the sport of hacking and
reveals the myths and legends of star operators. It includes technical information and a trouble-shooting

You can buy the book at your local bookshop or order it through Personal Computer News by completing the

To: Mail Order Department, Tiptree Eoﬁgﬂrithd,QUﬁh Road, Egtgaﬁoﬂeﬁe&::ssﬁx_g}!ﬂsﬁ. &

copy/copies of THE HACKER'S HANDBOOK (ISBN 07126 0650 5) by Hugo
Cornwall at £6.50 per copy, including post and package.

| enclose my cheque/Postal order forf............
Cheques should be made payable to Tiptree Book Services Ltd, please

Please debit my Barclaycard/Access

Accountnumber [ T T T [ T

EEEERER

Expiry date ..
NAME
ADDRESS

I
|
|
|
|
|
|
|

e

CENTUR

ATIC

HACKER'’S
HANDBPOKH
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IT’S 1985 —
THE YEAR OF
COMMUNICATIONS

programmes for your Spectrum when a world of free ‘telesoftware is open to Discover
Prosio, Mhcronet 800, Viewia. Sutltin boards and open a whole new world. Even ey
giant and

ol other micro users via tha phone and a modem.

A whole new world of mainframe games,

time conversation, armchair shapping and home-banking mllmuyoumnpemp.lm atiocal w:mp
ment.

Tatl, Fone charges are only arnd 40p for & whole hour s ntartain !
Spectrum 16k, 48k, Spectrum + and tha VTX complete with all the softy ROM) Bl
required to access the world of , networks, and.
£3.95a8

VTX 5000 requires no external power and fits under your specirum to become part of the machine. Only one lead links your computer to the outside world.
[FOR THE SPECTRUM 16K, 48K AND SPECTRUM + THE VTX 5000 1S AVAILABLE AT A VERY SPECIAL PRICE
£49.95
inclusive of VAT and P&P
for a limited period only.
SPECIAL, SPECIAL OFFER

Order your VTX 5000 NOW and get a FREE quarter's subscription to Micronet 800 and Viewfax.

User 1o user

All modems provide 1200/75 baud, enabling access to Prestel, Micronet
800, BT Gold, Farmlink, Citiservices, Homelink, and some free bulletin
boards (some databases and networks require a small subscription). Fully
BT Approved.

Please send to me:
O] Spectrum Modem(s) £49.95
O User to user software £3.95

Simply i the coupon and send i witha cheque Isncioes £
(payable to Modem House) to: Name

MODEM HOUSE | =

lolanthe Drive, Exeter, Devon EX4 9EA Plioaatioi o8 i
y delivery
Tel: (0392) 69295 This offer applies only while stocks last.

IT’S 1985 —
THE YEAR OF
COMMUNICATIONS

Why buy programmes for your BBC when a worid of fres ‘telesoftwara' is open 1o you. Discover Prestel,
Mbcronmsoo un‘ id. Even user to user.
to giant and

g it—
mmummm-mmmwomw-moom
Awhole new , free , electroni
1ime conversation, armchair shopping and mms-mmmunsuyoumwmuummoulwcrup
rate, phone charges are only around 40 for a whole hour's entertai
Bacum-mumnmmwuwmaurrmmmm(mﬁr“

(both puhln: and private. User 10 user software on cassette £3 95 as extra).
The Modem |ooo:-quwnr-omo-wmrmmummlmnmmamw Only one lead links your computer 1o the outside world.
FOR THE BBC MICRO THE MODEM 1000 1S AVAILABLE AT A VERY SPECIAL PRICE

£59.95

inclusive of VAT and P&P
for a limited period only.

SPECIAL, SPECIAL OFFER
Order your Modem 1000 NOW and get a FREE quarter’s subscription to Micronet 800 and Viewfax.

All modems provide 1200/75 baud, enabling access to Prestel, Micronet Pl 7 E
800, BT Gold, Farmiink, Citiservices, Homelink, and some free bulletin oo el g
boards (some databases and networks require a small subscription). Fully | © BBC Modem(s) £59.95
BT Approved. I User to user software £3.95
Simply clip the coupon and send it with a cheque { i
(payable to Modem House) to: Name.
MODEM HOUSE =
he Drive, E D EX4 9EA Please allow 28 day delivery
(0392) sms This offer applies only while stocks last.
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UTPUT: COMMODORE 64

SPRITE CONTROL

\‘olnplﬁsnmludhrhmr unm-nmmmwwsm

etting up and controlling sprites

on the Commodore 64 needn’t be

ifficult: it's quite possible to

write routines that ease your load
considerably.

The code presented here gives you the
facility to set up all the sprite informa-
tion in one go without a lot of peeks and
pokes. It is considerably faster and more
convenient than normal Basic. You may
specify as few or as many parameters as
youwish, asby default the othersremain
unchanged. This helps to avoid dealmg
withal when
you want to change just a few.

In use
The command lets you specify:
1 Which sprite you are setting up (1-8)
2 Its x-position on the screen (0-511)
3 Its y-position on the screen (0-255)
4 The sprite colour (0-15)
§ The address of the sprite data
(0-85535)
6 Expanded or unexpanded horizon-
tally (0-1)

10 REM
20 REM # THIS ROUTINE WILL SAVE THE -
30 REM #* PROGRAM ONTO DISK OR TAPE. *
40 REM
5@ FORT=52992T0S3247:READTZ: POKET, TX: NEX
™

60 DATA 32,211,207,176,8,136,144,3,76,0,
207,152

70 DATA 44,165,17S,41,7,133,175,32,211,2
07,176,18

80 DATA 41,1,72,165,175,10,170,152,157,0
208, 104

90 DATA 168,162,16,32,181,207,32,211,207
,176,8,165

100 DATA 175,160,176, 152,157,1,2e8,32,211
1 207,176,6

116 DATA1S2, 164, 175, 153,39, 208, 32,211,20
7,176,43,132

120 DATA 174,179,173,0,221,73,255, 106,10
6,106,41,192

130 DATA 133,177,173,24,208,41,24,74,74,
165,3, 101

1406 DATA 177,133,177, 169,248, 133,176,138
16,174,42,6

150 DATA 174,42,164,175,145,176,32,211,2
07,176,5,1462

160 DATA 29,32,181,207,32,211,207,176,5,
162,23,32

170 DATA 181,207,32,211,207,176,5, 162,27
, 32,181,207

180 DATA 32,211,207,176,5,162,28,32, 181,
207,32,211

196 DATA 207,176,10,162,30,32,181,
9,4,141,25

200 DATA 208,32,211,207,176,36,162,31,16
9,2,141,25

210 DATA 208,192,9,8,169,1,1564,175,240,4
,10,136

220 DATA 208,252,40,208,7,73,255,561,0,20

207,16

8,176,3
230 DATA 29,0,2e8,157,0,208,96,32,121,0,
201,44
240 DATA 240@,24,201,59,208,17,32,242,207
,176,12,120
250 DATA 162,21,236,18,208,144,251,32,18
1,207,88,164
260 DATA 104,96,32,115,0,32,138, 173,70, 1
02 8,32

76 DATA 247,183,40,96
2801! REM:
290 REM* THIS ROUTINE WILL SAVE THE
360 REM* PROGRAM ONTO DISK OR TAPE.
310 REM* IF YOU ARE USING TAPE THEN
326 REM* CHANGE DEVICE TO 1.
336 REM* YOU CAN USE THIS TO SAVE
340 REM* YOUR OWN MACHINE CODE
356 REM* PROGRAMS BY CHANGING :

EE KRR R

360 REM= SA=START ADDRESS .
370 REM#= ES=END ADDRESS + 1
38@ REM» NAME$=SAVE TITLE

390 REM=sssus
40@ DEVICE=8:SA=52992: EA=53248: NAME$="UT
ILITY"

419 PER$=" RECORDER":DEV$="TAPE":1F DEVI
CE=BTHENPER®$=" DRIVE®:DEV$="DISK"

420 LO(1)=INT{SA/256):L0(0)=SA-256#L0(1)
sHI (1) =INT(EA/256) :HI (@) =EA-256%HI (1)
430 SYS S7812NAMES,DEV, 1: FORT=0TO1: POKEL
P34T,LO(T) : POKE174+T ,HI (T) :NEXTT

440 PRINT"L[CLEARILDOWNIPUT THE "DEV$" YO
U WANT TO [RVSONIRECORD ONTOLRVSOFF1 IN
THE “"DEVICESPERIPHERALS

450 PRINT"“[DOWNIPRESS ANY KEY WHEN YOU'R
E READY":POKE 198,0:WAIT198, 1:GETAS: POKE
53269,0

4566 PRINT"[DOWNIOK"CHR$ (13) “[DOWNICOPYIN
6 TO "DEV$:SYS&62957: PRINT" [DOWNICOPY COM
PLETE. *
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7 Expanded or unexpanded vertically
(0-1)

8 Which has priority, screen text or
sprite (0-1)

9 High-resolution or
mode (0-1)

10 Detect sprite collisions (0-1)

11 Detect sprite data collisions (0-1)

Youcanalsospecify whether youwant
to turn the sprite on or off, or simply set
up the information ready to switch on
the sprite later in your program.

The command syntax is: SYS 53000,
a,b,c,d.e, etc, and up to 12 parameters
may be given.

You don't have to enter all 12
parameters as whatever you specify is
used to update the sprite information.
For example, you could write SYS
53000, a,b which leaves the sprite
information ¢ to k unchanged. If, at the
endofthestringofparameters, you place
a;1 the sprite is switched on. If you puta
;0 the sprite is turned off. If you don’t put
a;thesprite information is updated, but
no attempt is made to turn the sprite on
or off.

Here are some examples:

multi-colour

S$Y553000,2, sprite No 2 is moved to
300,126;1 position 300,126 and
turned on.
$YS$ 53000,4,80, sprite No 4 is moved to
90,1 position 80,80. Sprite
spriteisoff, it sleftoff: i
on, it's left on.
§Y§53000,7,  sprite No 7 is moved to
60,50,5,960,1, 60,50. It is colour 5
0,0,1;1 (green) and the sprite
data  starts  from
address 960. The sprite
is expanded horizontal-
ly but not vertically.
The sprite appears be-
hind any screen text
and in multi-colour
mode. The sprite will be
switched on.
10FORK=30 sprite No 1 moves
T0 100 across . the screen

205Y553000, the equation y=2.2*K
1,62.2°K;1

33 NEXT K

SYS 53000;0 turns off the previously

specific sprite

(The parameters may be any ex-
pression).

The parameters must go in the order
a,b,c ete. This could be awkward if you
wanted to change one of the later
parameters and leave the others un-
changed. If you give the value — 1 to a
parameter, the command skips on to the
next one, leaving the original value
unaltered

$Y$53000,1, this leaves the x posi-
<1,100,3,896, tion unchanged, but
11 moves thespritetothey

position 100, changes
the colour tocyanand to
the sprite data stored at
896. The sprite is ex-
panded vertically.

Handy points
The SYS 53000 command may be used
directly or in a program.

The sprite data pointer is calculated
from the parameter e, This parameter
may be either the sprite data address in
memory (0-65535) or the relative
address (0-16384) from the base bank
address. The SYS 53000 command finds
the current address of the screen each
time, so the correct sprite pointer is
calculated and located correctly, no
matter which bank or relative screen
position you may change to. The address
of the sprite data should be a multiple of
64; if you give any other value, the
address is rounded down to the nearest
value.

The sprite is turned on in the time
when the raster display is off-screen.
This gets rid of the annoying jerky sprite
movement that you usually see when
moving sprites from Basic.

Thecollision parametersj and k set up
the appropriate register and clear it
from any previous collisions. You need

10e REM: - 320 DATA
11@ REM#* DEMO PROG FOR SPRITE PROGRAM * 33@ DATA
12 REM 340 DATA
13@ REM 350 DATA
140 REM 360 DATA
15 REM# LOAD IN UTILITY ? * 37@ DATA
16© REM# USE THESE NEXT FEW LINES IN « 380 DATA
17@ REM= ANY PROGRAM THAT USES THIS - 39@ DATA
18© REM= PROGRAM. - 466 DATA
198 REM: 41é DATA
200 IF FLB THEN 220 420

210 FLG=1:DEVZ=PEEK (186) : LE=PEEK (45) : HB= 430

PEEK (46) : LOAD"UTILITY" ,DEVY, 1 449 LET C=0
22@ POKE 45,LB:POKE 46,HB:CLR 45@ SYS
23@ REM START OF YOUR PROGRAM 445@ SYS
249 REM READ IN SPRITE DATA 47@ SYS
256¢ FOR 1I=0 TO &2 486 FOR
260 READ A 49e LET
27@ POKE 192#464+1,A 500 SYS
286 NEXT I S1e SYS
290 REM DATA FOR ELEPHANT STORED AT 52¢ SYS
300 REM 92#64 ONWARDS IE 12288 530 NEXT X
31@ DATA ©,0,0,0,0,0 546 GOTO 480

9,0,0,0,0,0

7,255, 192, 127, 255, 192
251,255, 224,
252,255, 248, 190, 127, 252
255, 127, 252, 255, 127,244
255, 127,244,248, 127,247
254, 255, 240, 255, 255, 240
156,0,112,156,0,112
156,0,112,156,0,112
216,90, 112

REM PUT ELEPHANT ON SCREEN
PRINT"[CLEARI"

53000, 8, 320,200, C, 12288,1,151
530600, 1,320,100,11,12288,1,151
53000, 2,200,100, 11,12268,1,151
X=320 TO 1 STEP
C=C+1: IF C=16 THEN C=@
53000,8, X,200,C; 1
53000, 1,320-X, 1005 1
53000,2,200,X, 1451

only to peek the appropriate bits in
register $D019 to find out if a subse-
quent collision occurs.

All parameters are calculated in
modulo arithmetic. For example, if you
specify a colour of 16, it wraps around to
colour 0; if you specify a y position of 256,
it will read as position 1. Parameters {
onwards should be -1, 0 or 1. However,
any negativenumber > -65536 isread as
-1, any positive number < 65536 is read
asl.

For parameters f to k:

1 0=

sprite overlays text

0 = high-resolution
collision is not detected
k 0 = collision is not detected

The SYS 53000 command changes the
particular sprite information without
affecting any of the other sprites.

If you are in bank 3, don't put your
screenat $CC00; keep yourspritedataat
> $E000 (dec 57344) or < $cf00 (dec
52992). The video controller reads the
sprite data happily from the RAM under

e ROM.

If you.wish to load in this utility
program from your own program, the
first few lines of Basic should be along
the lines:
101F FLG THEN 30
L0 L DEVE - PREK 1o LB~ PEEK(40)HB=

UTILITY",DEVS:,

40 REM your program

If you are uxing tape, save your own
program and then the utility program
immediately after. It makes life easier.

Getting started
Type in Program 1, then make sure your
tape recorder or disk drive is connected
and the routine will save automatically.
Your sprite routine should now be ready
to be called from within your own
. If you want a di ration,
type in ngrnm 2. It will call on you to
load your saved program, and will then
produce the demonstration. .4l

249,255,240

-3
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UPPORT YOUR
NEWSAGENT...

... and guarantee
your weekly copy of

PERSONAL
COMPUTER

NEWS

s e

NEWSAGENT ORDER FORM

Ifyouwould like tomake sure your newsagent keeps you a copy
of Personal Computer News every week, then just complete
this form and pass it to your local newsagent today.

Please reserve me a weekly copy of Personal Computer
News until further notice.

O Fiicollectit

O Please deliver it to the address below

Name.
Address .




Modem WS 2000:

Modems aren’t just for For example, autodial and auto-
businessmen. 1 O answer options (now undergoing approval

A Modem WS2000 from Miracle testing with BABT), and direct computer
Technology can put you and your software control of the modem.
home computer in touch with the e V e One W Because we appreciate that
world. Here’s how: not everyone's an expert, our Cus-

W Multi-speed, multi-standard tomer Services and Technical Depart-

Modem WS2000 not only gives you lk mentsare happy togive helpandadvice.
instant access to Prestel, Micronet, a ln #With BT telephone
bulletin boards, public and lead, mains power supply
private databases and elec- 7 and comprehensive
tronic mail, but also lets you operating manual,
communicate with other WS2000 costs only
computers around the world. £129.95 exc (£154.73 ine
WS2000issuitable

VAT & UK delivery). You
for use with just about any

may also need a computer
home computer, and we can lead (£10.35 inc). Specify

supply the necessary : on e computer when
software for most. LOCAL TEST | ordering. Talk to us
WWS2000 offers ST today: tomorrow
more add-ons than other you'll be talking to
modems. BUY the world.

) Ltd, St Peters Street, Ipswich IP1 1XB (Tel 04' 304)

Please send me ..... WS2000 modemis) @ £154. . computer lead(s) @ £10.35 inc for my

I enclose PO/cheque payable to Miracle Technology. Or charge my Visa/Access eard no

Please send me details of Miracle Technology's full data comms range. ‘I‘EC HNO[O( ]Y
R Gl R 2 }

we thought of tomorrow, yesterday.

Address
Past Code

sTHE s
and VICTOR 9000

COMPUTER
EENK———

DENNIS JARRETT

editor of
16 Bit Computing

tervd No 1T6137. VAT No 3654535 21

| ORDER FORM

Intended for users, this practical and
comprehensive guide tells you what you
can do with the computer, and how to get
up and running with productive work as | (please add £150 per copy for overseas order
quickly as possible, how tostayupand  ~ — — — — — — — — — —
running, how to get the most out of your

SIRIUS/VICTOR 9000. m
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MICRODRIVE
MASTERY

[Getting in-a mess with your Microdrives? Gavin Monk’s menu driven utility

ow that Sinclair has dropped the

price of Microdrive cartridges from

£4.95 to £1.99, both QL and
Spectrum owners can use them in the
way that they were intended '— as a
cheap and efficient storage medium. QL
users should find more software appear-
ing at very reasonable prices soon.

The first sign has come from Hisoft
(which is best known for its Z80 machine
code programs) with the release of
ManL a full 68000 disassembler/

[ published this week and next — will help sort you out.

25000 set_up_date
25018 call_type=o

25020 menu
25638 IF call_type=1:STOP
REMark

-
i anet ,new_¢ile_nane
CLBIAT 13 1ZTUNDER" 1S PRINT-RENAE FILE - 1WOER 8
got_drive_not from_dr i ve=dr | ve_no

AT 2,11PRINT Drive no 'ifrom_drive;
dir_to_filess fros_drive

viroa_drive,drive_no

Temp storages ‘:get_drive_no

B

5218
J1EXIT new_nase_lcop
25220 AT B, 171PRINT FILL$(" *, 280 1AT 8,17
25230 1
25240
25258 _Orive,new_{ile_naset)
25268 “FILE ALREADY EXISTS - REPLACE Y/N iFLASH @
25278
25788
25290 ¥ 1DELETE “mdv &érom_drivet _‘Snew_file_nasesiEXIT
wait
25300 nrmisss1iEXIT wait
25319 wai t
25320 PRINT FILL#(® *,33)
25338 END IF
1F NOT miss

¥ ‘mdv'Lkfrom_drivel’ _‘Lfile_names TO ‘mdv drive_nok’_‘Lnew_§

ile_naned L &
DELETE ‘mdv 'kirom drivet’ ‘Liile_names

5370 IF from_drive<>drive_no

COPY “mdv'bdrive_nol’_‘new_file_nases TO ‘ndvifros_drivek’_

25380
Enew_file_nases
25398 © DELETE “mdv’Ldrive_nok’_ Lnew_file_naset
€D 1F

25418 END IF

23420 END IF

25430 END IF

25440 END FOR k

Z436 DO DiFine rensas.file

23440 DEFine PROCedure print_file

Zaare | cisear 1,125 UN0ER 14PRINT-PRINT. FILE(S) ‘sUNOER
23480

a0 airto-tiiess dri

25500 select_files

2551 PRINT\" Now printing from drive 'jdrive_no

255 FOR i=1 TO no_of_fi

25538 IF selected? (i)="F

25340 AT 18,5:PRINT filess (i) FILLEC" *,20)

25550 1list filest(i) ,drive |

25560 END IF l

2559@ DEFine PROCedure merge_error
CLBRATHL, LEs\NDER §2FRINY
PRINT\\" The merge option can only be
¥ using BOTO 25000 or Fim 25809
25620 PRINT\\ ‘Press any key to
25630 PAUSE 500

25640 END DEFine serge_error

‘MERGE A FILE'1UNDER @
if this u!;lily is evoked b

eturn to the Menu.

¢

2571@ ,DEFine Pmcmr- d-lct- file

CLS:AT 1,18:UNDER 13PRINT DELETE FILE(S) sUNDER @
_ no
e dir_to_tiless driveno
selact_files
25768 CLS1AT l.)mumtn 11PRINT ‘DELETE FILE(S) '1UNDER 8
25778 PRINT \° Now deleting from drive’!drive_no

retailing at only £19.95

However, . has no ¢ tte
port, all the files and programs must be
stored on Microdrives. After a few hours
use, you will be left with files scattered
on several cartridges.

On a more expensive micro,suchasan
IBM PC, it would take very little time to
delete unwanted files, rename files,
backup files ete. But because of the way
QL Microdrives have to be accessed from
SuperBasic, the process can take some
time on the QL. The aim of this program
istoprovide a menudriven utility which
will help tidy up Microdrive cartridges
after a heavy day’s use.

How it works

Because QDOS is a multi-tasking oper-
ating system it can control the Micro-
drnmwhnlc&up«r]}aqclwmlrunnmg
However QDOS, as yet, contains no
error trapping so when a drive error
occursthe userisreturned to SuperBasic
with one of 21 error messages. Why the
QLhasonly 21 remains a mystery to me.
Even the Spectrum with Interface 1
attached has 48.

Using Microdrives on the QL does
have other problems. If more than 20
files are on a single cartridge, then the
directory willoverflow the screen, mean-
ing that files cannot easily be renamed,
and cartridges cannot be backed up in
one go.

QL Microdrive Master solves these
problems and also gives you several
other features, such as:

1 Setting of the time and date with full
error trapping

2 Multiple formatting of cartridges with
an added safety trap

3 Loading of a program from a full
directory of a cartridge

4 Merging of a programm from a full
directory

5 Saving of a program with error trap-
ping on the file name. If the file already
exists, replacing it with the new file

6 Multiple deletion of files by selecting
from a full directory of the cartridge; all
files containing a given string, ie all files
containing ‘_bas’., or both ie the files
" ,'demo2’, and all files containing

7 Multlple renaming of files. If the new
name exists, then option to replace it
with the new file

8 Multiple prmlmg of files
titles selected as in 6

9 Backing up of files with the following
options: a whole cartridge; selected files;

th dated
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optional or compulsory overwrite of
namesakes

All these features include the option to
select the drive number, from 1 to 8

Using the program
Type in the program and save it onto
Microdrive cartridge by typing save
mdvl_Mdv_Master_bas (Exter. Now
run the program. First you will be
prompted to input the date in the format
DDMMYY and then the time in the
format HHMMSS. If you have input an
invalid date or time, say a date of
290285, then you will be told so and
prompted for it again. Once the date and
time have been input correctly the QL's
clock will be set and the file
‘last_date_dat’ will be saved onto mdv1.

The next time it is loaded, this will
give defaults for the date and time
prompts. For example, if you entered a
date of 010185 and a time of 105800,
these values would be used as the
defaults the next time and Enter can be
pressed to accept them.

Once the date has been set you are
presented with the main menu with the
following options:

1 Format a cartridge

This allows you to format a cartridge
between one and four times. You will
first be prompted for the drive number,
then the cartridge name, and finally the
number of format times. After entering

this data you will be asked to press both
CTRL and ENTER to format the cat-
ridge or ESC toreturn tothe main menu.
2 Load a file

Using this option will remove the
Microdrive Master program fromthe QL
and load the required program and then
runit. Selection of the required file is via
the selection screen.

3 Save afile

Save a program that has been developed
after Microdrive Master was loaded.
Microdrive Master will not be saved
with the program and the program
should only use line numbers between 1
and 24999. If the file that you specified
already exists on the cartridge, then you
will be given the option to replace it with
a new file or return to the main menu.

4 Merge a file

Similar to load option except that
Microdrive Master will remain in mem-
ory and the requested program will not
be run on loading. The program
shouldn’t contain line numbers greater
than 24999. After it has been merged
you will be returned to the main menu.
5 Delete file(s)

By using the selection screen, any
number of files on a cartridge can be
deleted in one go.

6 Print file(s)

As option 5, except that files will be
printed instead of deleted. The printer
should be attached tothe first serial port.

7 Backup a cartridge

Selecting this option leads to another
menu with four options on it. The first
allows you to backup a whole cartridge
in one go, the second asks you to select
which files you require to be backed up,
the third turns auto overwrite on or off,
and the fourth allows you to change the
source and destination drive numbers. If
file to be backed up already exists on the
destination cartridge it will overwrite it,
ifauto overwrite is on, or ask if you want
it overwritten if it is off.

8 Rename

This requires some temporary cartridge
space and you will be prompted to enter
the drive number for this temporary
storage. It can be the same drive that
contains the file to be renamed, but for
large files a different drive number
should be entered. The files to be
renamed are selected via the selection
screen and you will be prompted for the
new file names as they are renamed. If a
file with the new name already exists on
thedrive then the option toreplaceit will
be given.

The

selection screen

Any number of files can be selected from
those displayed on the screen. The files
are displayed in three columns and the
selection mode is indicated in the top
right hand corner of the window. To
select a file or several files, the following
procedure should be followed:

] by Th of L

CENTRALHALL
WESTMINSTER

FROM

ONAg
_FOS:\%ARFZGITI%}G
O

18th, 19th & 20th APRIL 1985
10am TILL 6rm

Software, Hardware,
Peripherals and bits for all
micros. Free unbiased advice
from the club stands. Bring:
and-Buy Sale on the Saturday

g c&ﬂ_';,,r: Plus Other Features Robaics
g 30,5 CommunieyComputing. More powerful than Assemblers
famission Aduite £2.50 Under costing more than twice as much
— :::‘ .Nnﬂll'ﬂnrmullonlnd‘. P/O, Cheques should be made payable to:
COMPUTING FOR LONDON.  Spilsbury 01-303 8849 D. A. BANDOO
81 MOUNT PLEASANT,
WEMBLEY, MIDDX HA0 1UD

QL users

Discover the true power of your computer with the

UNIQUE ASSEMBLER PACKAGE

THE PACKAGE CONTAINS.

A100% M/C TWO PASS OPTIMISING MACRO ASSEMBLER
AMC FULL SCREEN EDITOR

A 68XXX DISASEMBLER

AND FIVE ADDITIONAL PROGRAMS

Now you can write pri
no need to load the Editor and then the Assembler.
@ Full English error message reports
@ Standard Motorola Mnemonics and Directives
@ As many labels as required and any length
@ Very fast assembly times
@ Creates Resident or Multitasking programs
@ Produces a label table if required
@ Fully formatted listings
@ Comprehensive documentation

ONLY £18.95 incl.

Piease phone for further details
(01)902 1871

ams and assemble in one operation,
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48K SPECTRUM
COMMODORE 64

THE PUNTER’S PAL
COLLECTION

“Yours is far superior 1o any other tapes | have tried.”
Mr D, walku Brighton.

STARTER'S ORDERS: The Original and best horse race predictor. (67%
winners on 1op tips with very good SF°s).

Whilstthe vast majority of punters had a bad flat season. Users of STARTER'S
ORDERS enjoyed over £150 profit 1o a £1 level stake on each day’s ‘nap’
(Compare this 1o newspaper tipsters.) Already after three months of

o 02 £1 level stake
re form of each horse ina

om,
race. (Found in any daily newspaper.}

Just one program to predict on both NH and flat

Na experience of horse racing is necessary to use the program

No tedious updating of databases.

The anly horse race predictor with abrand new dual and straightiorecast and
tri-castfacility. Inthree months correct tri-casts have paid 360-1, 211-1, 105-1
102-1 plus many others below 100-1

ONCE YOU HAVE THIS PROGRAM, THEONLY THING IN DOUBT IS THE
STARTING PRICES OF YOUR WINNERS!

HARE'S RUNNING: A successful and easy 1o use as STARTER'S ORDERS but
for use on greyhound races.

Windoubtofthe authenticity of the above, telephone every Saturday between
9am and 1 pm for the day’s best bet plus the TV Nap.

HARE’S RUNNING..

(including P&P IMMEDIATE DJ’\F-\H H)
Orders to.
D.C. JACKSON, 1 OSBORNE PLACE,
TODMORDEN, LANCS OL14 58Q.
Tel: TODMORDEN (070681) 6854,

-

\ Please send me list of books and other magazines. D

AMERICAN & BRITISH
COMPUTER
BOOKS & MAGAZINES

We offer a World-Wide service for books from all
publishers and more than 50 magazines.

Please fill in the coupon and ask for monthly listing of
NEW books and magazines. You may also subscribe to the
following popular magazines starting from the current
issues.

Europe Other
AMSTRAD CPC 464 USER £19 £27
BYTE £26 £32
COMMODORE USER £18 £28
PERSONAL COMPUTER WORLD £19 £28
QL USER £18 £28
SINCLAIR PROGRAMS £18 £8
SINCLAIR USER £19 £29
YOUR COMPUTER £1 £32

Th
Pl

are SPECIAL 6 months Trial Offer Prices.

ill the coupon and send it with your cheque to:
COMPUTER BOOKS AND

MAGAZINES — HAULSTERM LTD
91 Exeter House, Puiney Heath, London SW15

Tel: 01-788 8746

Name Tel:

Address.

1 wish to subscribe for & months 1o the following magazines:
fre, - S Y

- . Y £5.

3 AR
Enclosed ;-u.y.- find a cheque for Total £ ..

on-off
re-.set

1 enclose a

switch

for
spectrum

order for £,

= No more crashing from
worn power supply socket

® Does not affect expan-
sion port

® Just pushesinto position
does not affect spectrum
or power supply lead.
® No need to remove
once in position,

® Ergonomically designed
— no more fumbling with
power supply leads.

® Positive rocker action
prevents accidental opera-
tion,

® |deal for re-setting rom
, cartridge games — saves
time when changing
microdrive
cartridges.

payable to

Name

TEC Publications, 24 Victoria Rosd, Bromsgrove, Worcs.

st

|
NeW: Dmsn

DOUBLES DISKETTE DATA CAPACITY
PAYS FOR ITSELF AFTER ‘DOUBLING’

Please send cheque/PO for £15
(inclusive of delivery and VAT) to

r Marketing Limi

Associated Compute! ited
54 Grosvenor Road, ,lmarslmx Hampshire GU11 3DY

_ TEN FLOPPIES
Ny

OVER 50,000 SOLD
WORLDWIDE EACH MONTH

Use the other side of your
discs and halve your
floppy costs.

Piease allow
21 days for
delivery

20

PCN MARCH23 1885



Interface-Problems ? ? ?

We are manufacturing a complete range of
interfaces and buffers. Low prices and
professional quality are standard.

Examples:

Interfaces Atari/Centronics, C64/Centronics
Centronics/C64, Centronics/V24, |IEEE/Centronics,
IEEE/V24, IEEE/C64, V24/Centronics. . .
Buffers Centronics/Centronics, |EEE/Centronics,
IEEE/IEEE, V24/V24 . . . (32-128Kbytes)

UK dealer wanted!

MIKROCOMPUTERTECHNIK
Winchenbachstr. 3a
POB 201 605
D-5600 Wuppertal 2, West Germany
Tel: 202/505077
Telex: 859 16 56
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An Introduction to Computer Programming

Realise the Potential
of your Computer

LIOOSSSEND O =+

THE BBC & ACORN ' ; For mm
ELECTRON details on the

: i "Video Classroom’
First Steps in BASIC Clip this COuponl

The user guides which are supplied with NOTRE. ... .. iasenRR. .
the BBC Computer and the Acom Electron I
are excellent reference books. can gain the basic knowledge they
There are also lots of very worthy books require in order to further their studies,
on sale which attempt to teach people using the many books which are available.

how to program in BBC BASIC The VIDEO CLASSROOM is designed to

However leaming a complex subject from ~ Meet this need. SR b

books alone can be a very boring and Other subjects in the VIDEO CLASSROOM I i ﬁ'h

daunting process. series includes: I il il T

There is a need to present the essential First steps in BASIC for Sinclair Spectrum, Home & Continentsl Computer Services Lid.
elements of computer programming in a the Commodore 64, Amstrad 364/464 L e Seantd D
more interesting form, so that students and the first steps in MSX BASIC.

—— =
Video Classroom comes from the originators of the Gemini Integrated Business Systems
2 PCN MARCH 231985



G{UTPUT: oL

419

1Using the cursor keys, move the
flashing question mark tothe rightofthe
file name to be selected.

2 Press the letter key indicated by the

mode.

3 Select further files by repeating the
process.

4 If required, press F2 to select a file
group. Files already selected by using 1
and 2 will be included in with this file

group.

5 Press Enter.

Note: if you are using the load or merge
options, only one file can be selected and
this will be loaded or merged as soon asit
is selected.

How it works

When the program is first run, the QL
will look on mdvl_ for a file named
‘last_date_dat’. If this is found, the
values contained in it will be used to
provide the defaults for the date and
time input screen. If it is not found, the
defaults will be the same as the date
currently set up.

Once the date and time have been
input the values are checked to make
sure that they are valid and the QL's
clock is set. A file containing this date is
now added to mdvl._ or updated if it
already exists. The heart of the program
is the main menu and from thisall of the
other procedures are called by using the
select statement.

Procedures and functions
1 dir_to._ files$ (drive_no)
This reads a directory from (drive_no)
and stores the cartridge name in
cart_name, the cartridge space in
cdrt_space, the file names in files$, and
the number of files in no_of _files.
2 file_on_drive (drive_no, file_name)
This first calls dir_to_files$ and then
looks through files$ to see if file_nameis
on the drive. If it is, 1 is returned,
otherwise 0 is.
3 get_drive_no
Prompts the user to enter a drive
number between 1 and 8.
4 get_file_name
Prompts the user to enter a file name.
5 get_drives
Calls get_drive_no twice to get two
different drive numbers which are
returned as from_drive and to_drive.
6 display_files
Displays the file names held in files$ in
three columns on the screen.
7 select_files (mode$)
Allows the user to select files from those
displayed by display_files. A select
statement is used to detect which keys
have been pressed. selected$ will be
returned containing an index to the
selected file names.
8 back_up (all)
If all=1 then a whole cartridge will be
backed up; otherwise, only the files
selected.
9 back_up_cart
(from_drive,to_drive,overwrite)
Displays the backup options and allows

Listing (cont)

25780 iles
25790 LR

iles# (i) FILLEC
25818 mdv b i ve g

1F §1 rive (drive_no,file_nases
ar u SPLAB 1L PRINTF
14,2
25910 REPgat wait
25920 IF IMKEYS="y " iPRINT ‘Now updating
JFILLEC" *,20) 1 DELETE “mdv " bdrive_nok’_
_names TO 24999:EXIT mait
25930 F INKEY#="n"1EXIT wait
25940 t wait
25950
drive_nol’_"Lfile_names TD 24999
25978 END

o Name..... ifile.
names1AT 5,141PRINT FILLS("

Backing up from piiell

1 1
26110 IF selecteds (i)="C"
26120 SL8s=@1AT 5,4iPRINT FILLS("
i)
26130 IF NOT averwrite
26148 IF 4ile_on_drive (to_drive,filess(il)
2615 AT 14,2:FLASH 1:PRINT “FILE
26160 AT 14,2
26170 REPeat wait
26180 IF [MKEY#$="y "1 DELETE
26190 IF INKEY#='n :miss=11EXIT wait
26200 END REPeat wait
26210 PRINT FILLEC' °,33)

END 1F

26230 ELSE
26248 DELETE “mdv Sto_drivel’_"Liiless(i)

_kfilensii)

FILE ALREADY Exlsra - REPLACE Y/N'tFLASH @1AT

“kfile_namet:

LSE
AT 14,Z:PRINT ‘Mow saving’'file_names! on drive’ 'drive_noiSAVE ‘mdv'k

“mdv Uto_orivel

‘ 20

“i4ile_names;  on drive’ 'drive_na
SAVE “mdvRdrive_nok’_‘Liile

_nases
4151100 TO 26010

to drive ‘jto_drive

“y3UD2AT 3, 4:PRINT ‘File Name: “;filess(
ALREADY EXISTS - REPLACE Y/N'1FLASH

“Mfiles® (1) EXIT mait

the user to select the required ones and
then calls back_up.

10 merge_error

Certain restrictions exist on the use of
merge and if it's used at the wrong time
the error message 'Not Implemented’
will be displayed by QDOS. This proce-
dure tells you if merge can not be used.
11 llist (file_name$ drive_no)

Prints the file name and date to the
printer followed by the file from the
drive.

12 title

Prints the title in the top window.

13 menu

Displays the main menu.

14 set_up_date

Checks to see if the QL’s clock has been
set and if it has not calls get_new_date.
15 get_new_date

Prompts the user to set up the date.

16 check _date and check_time (string)
These two functions check that the date
or time in string is a valid one. The
format used is set at DDMMYY and
HHMMSS. If the date/time is invalid,
then 0 will be returned, otherwise a 1.
17 rename._file, print_file, load_file,
delete_file, save_file

These allow the user to select which
file(s) are to be operated on and carries
out the operation.

18 format._cart

Formats a given cartridge a number
times between 1 and 4.

Improvements

Put the files $ array into order, as the
QL (unlike the Spectrum) does not sort
the Microdrive directories into
alphabetical order. The speed of backup
can be improved by storing the list of
files on the destination cartridge in a
different array to files$

This can be checked tosee if the file to
be backed up already exists on the
destination cartridge. Because
file_on_drive doesn’t have to be called
for every different file name, this speeds
up the process. Add the following lines:
26042 dim new_files$1,32/
26044 dir_to_files$ to_drive
26046 fori=1 to no_of_files:
new_files$(i)=files$(i)
no_of_files_on_
destination=no_of_files
def proc files_on
destination (file_names$)
local found,i
found=0
fori=1 to no_of _files
_on_destination
ifnew_files$(i)==
file_name$):found=1
next i
return found
end def file_on _destination
change line 26140 to
if file_on_destination
files$(i) Continued next week

24048

30000

80010
30020
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DELIVERY

The Express, also known as the Osborne 4, has some attractive features but
it's priced too high to tempt potenti |l buyers away from the likes of
the Kaypro or Apricot, argues Peter Worlock.

The Express is solidly built of plastic
with the keyboard hinged to the unit,
providing a front cover when the
machine is packed up for moving. When
fully dropped down, the keyboard levers
the main unit up, tilting the screen to a

e computer industry has come a

long way since the Osborne 1.
Osborne itself has been, gone and
come back again, the machines them-
selves have physically shrunk to the size
of Data General’s The One, while the

better angle. The screen itself is read-
able, providing a steady display without
the irritating ghosting that some models
have.

A separate cover at the back reveals
the power socket and connectors,
together with the on/off switch and
hard-reset button, and screen contrast
control. The cooling fan also resides here
and this proved to be the only source of
complaint in the hardware. It sounds
like a jet engine warming up. When
using the Express at home you should
count on being banished to the bedroom
by TV watchers and music lovers alike.

The operating system is bog standard
CP/M 2.2 although Osborne has thrown
in a couple of extras which make it
marginally more pleasant to use.

Software

Software bundling is all the rage with
hardware manufacturers these days
and Osborne is noexception. Indeed, itis

transportable group offers Compags et
al, with hard disks and IBM compati-
bility.

Now Osborne is back with a machine,
variously called the Osborne 4 and the
Express, which drops cleanly into the
middle of the market, both in features
and pricing

The Express is definitely transport-
able, weighing less than the Compaq but
still heavy.

Features
The major hardware features are a 7in
amber screen, twin double-sided, double
density drives giving 400K storage per
disk, 64K RAM and serial and parallel
output ports.

The Express uses standard 5.25in disks in twin 400K, double-sided, double density drives.

24
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RESET SWITCH

BRIGHTNESS

the free software that makes up much of
the appeal of this machine. In addition to
the standard attractions of word proces-
sing (Wordstar 3.3) and spreadsheet
(Supercalc 2), the Express comes with
Mailmerge for Wordstar; MBasic,
Osboard, an in-house graphics program;
Turnkey, a menu program; and, the star
of the show, Media Master.

Media Masterisone of the best reasons
for buying the Express. It will allow you
to read data disks from more than a
dozen other systems including IBM PCs
and compatibles, Tandy, Xerox, DEC,
Cromemco and Kaypro. This is an
outstanding facility that every manu-
facturer could profitably imitate.

Documentation

The documentation is the other major
strong point of the system. Osborne’s
motto here seems to be ‘Better too much
than too little’. Consequently you should
find everything you need to know in the
four manuals that accompany the
machine.

The main one (oddly named Volume 2)
is the General Information and CP/M
guide, which covers setting up the
system, introduction to the hardware
and software, and a complete guide to
CP/M.

Volume 1isan Introduction to Person-
al Computing, a useful thing to include
but probably of least use to potential
buyers of the machine.

Volume 3 is a massive tome contain-
ing complete documentation to Word-
star and Supercalc, while Volume 4 is a
programmer’s guide to MBasic and the
Osboard graphics package. The connec-
tion is logical since Osboard graphics
can be incorporated into your own Basic
or assembly language programs.

All of the guides are straight dot-

SULRRARRLY

EXTERNAL VIDEO
(COMPOSITE)

010088

PARALLEL
PORT

matrix output, but the content is superb,
complete with indices and several useful
appendices.

In use
Setting up the machine is simplicity
itself: unlatch the front cover/keyboard
and pull it down, remove the back cover,
plug in the power cord, and switch on
Away you go.

With the use of Turnkey, just put a
disk in the drive and you're presented
with a menu of all program files on the
disk. Alternatively, you can configure
any program to autostart so, for exam-
ple, youcan go straight into Wordstar on
power-up.

Keyboards are very much a matter of
personal preference, but this one has no
major faults that I could find. Action is
light and positive although I would have
preferred a detachable version.

The number and arrow keys are
software definable from the Set-up
Menu which avoids one source of un-
pleasantness in CP/M. CP/M uses CTRL
and K, J, H, L for cursor control, while
Wordstar uses CTRLE, X,Sand D. You
can define the keyboard arrow keys to
conform to either version, or set up the
numbers to perform strings of functions
at the press of CTRL and the number of
your choice.

SPECIFICATIONS

Osborne 4
£1,275 plus VAT
Z80A

64K
Twin

Wordstar,
‘menu system, Media Master disk format utility
Future Management 0908-615274

SERIAL PORT

Connecting peripheralsisstraightfor-
ward, thanks to copious notes in the
documentation detailing pin outs for
both serial and parallel ports.

Verdict

As CP/M systems go, the Express is hard
to fault. The hardware is neat and well
built; the bundled software is a real
bargain compared to some of the less
useful packages on offer elsewhere,
although Osborne could profitably
throw in a database too. If it replaces
that fan with a quieter model, the
package will be near flawless.

But (and you knew there'd be a catch)
the pricing is really out of order. At
£1,275 the Osborne is £300 more expen-
sive than the comparable twin-disk,
CP/M system from Kaypro, and also
dangerously close to the cost of ACT’s
outstanding Apricot which offers some
IBM compatibility and 16-bit power in
addition to its 256 K RAM and twin disk
drives.

Although the bundled software is
worth a great deal (how much depends
on what your major use will be), it
certainly isn't worth as much as you will
be paying. Inshort, Osborne should look
to trim at least £200 off the price if it
hopes to sell the machine in significant
numbers.

400K, double-sided
7in amber monitor, 80x 24 text screen, 160x 48 block graphics
serial, | printer, video

i

external
Osboard graphics,
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ACORN & BBC

Acorn Electron 32K computer
BBC Model B 32K computer

£99.95
£299.95
e e ——
Acorn 5257 BOOK double side,

dual drive £349.95
g
v, ol
Opus 525" BOOK double side,
dual drive £329.95
RH. lightpen £24.9!
Hobbit floppy tape storage system. ... £89.9!

AMSTRAD

S o S L L ¢ i cud
LA el TR S el e WO A

|

Crazy clearance prices
limited stock of ex-demo,
display, trade-in and secondhand
bargains PLUS fantastic reductions
on other computers and peripherals.

So, don't delay, call today for a
spectacular saving. Remember,
some of these incredible
offers are “one-offs™!

LYNX ek

S L e ST
;oc Atmos 48K computer £60.95
Oric 1 computer L £29.95
SINCLAIR ZX81

18K RAM pack. £9.95
Indescomp centronics. printer i/f £14.95
DK Tronics keyboard. ... £19.95

SINCLAIR SPECTRUM

Indescomp keyboard ... .£24.95
Viscount disc drive & interface £09.95
T et

COMMODORE VIC20

3 slot motherboard £0.95

32K RAM pack
2K RAM pack (switchable)

Super saver datasette unit £24.95

COMMODORE 64

CBMB4 computer + data recorder

+ Quickshot Il joystick

+ 4 software tapes. £220.95

Standard recorder to CBMB4 /1 £5.00
lised ems

MONITORS

Ferguson MMO2-green/MMOG-amber
12 high res mono .£74.95

Sanyo 3125MB 14" med res col ... £299.9.
Sanyo 3115HB 14" high res col £479.95
Tatung TN1201 14 colour Iv........ £149.95

Seikosha GP100 Dot matrix,
centronics.

|

e
input/output relay i1 £9.95 e
Indescomp centronics & RS232 i1 £14.85 | pooa2 seral intertace for 220.98
Alphacom 32 printer £49.95 | ajpnacom 42 with Atarl interface .. ... £69.95
e ——— e T
Brother HR15 daisywheel,
centronics.
OTHER COMPUTERS MISCELLANEOUS
*IBM PC 128K dual drive, mono screen Lioytron computer data recorder. £19.95
+ Qume daisywheel printer Zeta computer data recorder £19.95
plus software £2750.00 | *Uncased, 525" double side
“Apple Mackintosh 512K 40 track drive. £74.95
+ Image writer printer *Uncasad 5Mb Winchester hard
+ software. £2300.00 | disc drive. £299.95
GL CMS microcomputer £50.95
S m—

ondon'S
(‘.m;kt\el Snem\\s

B
=

6, London Bridge Walk, London SEI
Tek: 01 403 1988
Open 8.30 am - 6 pm Mon - Fri. 8 am - 1 pm Sal

THAMEg l
R :;

SF

If you cannot call
n Please use our

Mail order madeEasy! order and
Transcash Way at one of our 20,000 Mail order
branche
method
card, No Stamps, letters or envelopes. Just go
to your Local

d
Message a
the Post

y the

Your local Post office. It's an ideal
ou do not have a Bank A/C or Credit

Post office and ask o Pay by
Quote our Transcash No. 505
put your requirements in the
rea of the Transcash Form, We and

h,

Office do the rest.

W- 5 Pisse 503 he folfowing amount of £2.00 o
0 Srie vos poctag saance
L M 00 et mey chonge wihou! notice. EACE
- L -

IVIC
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Sunken treasure, deep-sea
diving, a shady bunch of
cohorts, Davy Jones' Locker,
and all things nautical and
nefarious. These are the staple
ingredients of Cutthroats, the
latest text adventure from the
Infocom stable.

The adventure is available,
on disk only, for a number of
machines including Atari, Ap-
ple and Commaodore 64. It was
written by Michael Berlyn,
author of two other superb
Infocom  adventures, Sus-
pended and Infidel. If you've
sampled either, you'll know
you're in for a real treat when
you play this latest in the Tale
of Adventure series.

Dead giveaway
You're a daring deep-sea diver,
holed up on Hardscrabble
Island, ‘and an historical book
on shipwrecks has been placed
in your safekeeping by an old
shipmate. Life is cheap, skull-
duggery is the main course on
the menu, and your pal is not
long for this world. He’s mur-
dered within minutesofleaving
you. A miserable end for him
but possibly wealth untold for
you since the loaned book con-
tains a map showing newly
discovered locations of trea-
sure-laden wrecks.

With the aid of the book,

CUTTHROAT
BUSINE

[ There's a nautical note to Bob Ch

musings this week as he tackles

High society
The Shanty is no place to take

your granny for a cup of Earl
Grey and a cucumber sand-

vi hady char-
acters and a goodly dollop of
derring-do, you are out to sal-
vage treasure from a shipwreck
on the ocean bed. One clever
wrinkle to this taleisthat there
are four differently located
wrecks. You only have to find
one but every time you play, the
wreck is randomly determined
by the game.

There’s a tavern

The action proper starts at the
Red Boar Inn. A hastily
scrawled note has been slipped
under your door. The note,
signed by ‘Johnny’, offers the
prospect of a big deal if you
make a rendezvous with him at
8.30 in The Shanty. Who could
resist such an assignation?
The Shanty, a place of re-
freshment, is down near the
wharf. Ifyou expect thisquaint-
ly named quayside cafe to be a
tourist halt with chintz table-
cloths, afternoon tea and but-
tered scones and a string quar-
tet playing Victor Sylvester,

wich. It uffy tavern whose
customers are unsavoury
enough to bring a tear of
nostalgia to the one eye of Long
John himself.

Take Pete the Rat, for exam-
ple. He got his name while
serving as cook on a far-east
voyage. When the food ran out,
he did his best to keep the crew
supplied with fresh meat. No
wonder why they threw him off
at the next port of call.

Then there’s the Weasel, a
small greasy man with shifty
eyes who picks his teeth with a
nasty looking knife. For the
price of a noggin, he'd sell his
own granny, never mind yours.

Polly gone
Hobblingupanddown thebaris
aparrot withaneye-patchanda
wooden leg. The locals consider
the parrot to be insane. Engage
it in conversation and you'll
wonder whether it's you that
has a marble or two adrift. For
me, the parrot’s choice of words
instantly conjured up irrep-

deep-sea deadlies in his search for hidden treasure.

ressible images of WC Fields
and Wimpy (from the Popeye
cartoon saga). Polly is apt to
comment: ‘After due considera-
tion, I find myself in an embar-
rassing position. I would gladly
except a_hard biscuit today if
you would accept payment on
Tuesday.”

Close shave

You should realise by now that
recovery of the treasure trove is
going to be no piece of cake. But
it's all great fun and the adven-
ture is d to provide

pletely different. Return of the
Joystick is a text and graphics
adventure for 48K Spectrum
owners. It’s different for two
reasons. First, it has a daft plot
and second, it has lots of in-
jokes to entertain computer-
game buffs.
While much of the humour is
a mite childish, it's great fun
coming upon well-known char-
acters and spotting spoofs of
popular games.
game (constructed with
the aid of Gilsoft's Quill and
T ) is set around the

you with plenty of pleasure
along the way to snaffling the
treasure or getting your t
cut, whichever comes first.

All the excellent Infocom
features are present: sophis-
tication, full sentence parser;
stimulating puzzles; immacu-
late, detailed prose; nicely-
worked plot; multiple routes to
a successful conclusion. And it
all hangs together so beauti-
fully.

twelfth ZX Microfair and in-
volvesyouinabarmy search for
a joystick. Walk east from
King's Cross station and you
end upin Moscow’s Red Square
A bonus on the reverse side of
the cassette is an introductory
program followed by a clutch of
excellent spoof screen title-
pagesincluding The Gobbit and
Lords of Daylight. They really
do look like the originals. My
personal favourite was ghub

Nodoubt about it, Cutth
isyet another successful adven-
ture in a long line of triumphs
for Infocom. Long may it con-
tinue, says I.

What larks

And now for something com-

lock, showing th
tive with thumb in mouth.

All good, clean fun. The game
is £4.95 (£6.95 on Microdrive
cartridge), and available from
Delta 4 Software, The Shieling,
New Road, Swanmore, Hants
803 2PE.
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ERIPHERALS PRO-TEST: SPECTRUM

WELCOME
DISCOVERY

e Sinclair Spectrum has never
suffered from shortage of add-ons —
in fact, if anything it suffers from a
surplus of peripherals. One of the latest
fads in add-ons for the machine is
fast/mass storage devices, ranging from
Microdrives to the more expensive
floppy disks. One of the latest disk
systems is the Discovery 1 from Opus.
The Discovery is supplied as either a
single or dual 3.5in system in a smart,
looking metal case. The Spectrumsits on
a metal base and plugs into the edge
connector on the unit, with only a single
screw to hold it. The unit features a
Jjoystick port, parallel printer connector
and video socket, as well as the usual
through connector for other add-ons.

In use

Setting up couldn’t be simpler — just
screw it onto the main unit. The
Spectrum power supply is no longer
needed, as the Discovery powers the
micro. Its supply is built into the drive
and has a moulded plug on the end for
connecting it into the mains.

To get a picture from your Spectrum,
you may want to plug it into a television
Unfortunately the back of the disk drive
obstructs the TV socket on the computer,
making it a tight squeeze. The same
applies to the cassette leads, as their
sockets are also obscured.

To be fair, the leads do fit but a lot of
strain is put on the connectors. At the
rear of the machine is a video socket,
which allows you to plug your Spectrum
into a composite video monitor.

The right-hand side of the disk drive
holds all the interfaces. The plug for the
Jjoystick is the standard 9-pin Atari style,
which means that almost every commer-
cial joystick can be used. Before you load
up a program however, you must
remember to turn it on — rather
annoying when you've just spent five
minutes loading a program only to find
that the joystick will not function.

The rormaT command turns the joy-
stick on and off and is read by use of the
IN 31 instruction. Quite by chance, this
happens to be the same as the Kempston
joystick interface.

Next to the joystick connector is a
parallel printer connector. Unfortu-
nately, this is not a standard socket but
an edge connector, which means that
you will have to buy a special cable. A

More facilities is the attraction of this device — the catch is that
it costs more too. But it's worth paying extra, Stuart Cooke.

diagram of the connector is given in the
manual so that you can make your own
or find one easily. This port not only
allows you to send data out to a parallel
printer; it also reads data from the port,
s0 you could connect your Spectrum to
another machine or any other device
with a parallel port.

Finally, the standard Spectrum edge
connector allows you to connect other
Spectrum peripherals without having to
disconnect the drive.

The disk drive uses the increasingly
popular 3.5in disks. Control is by means
of the same commands as the Sinclair
Microdrives. In fact, the only differences
are that some of the commands have

All in one: no need for a jumble of add-on baxes with this nice, neat unit.

been extended to make use of the greater
facilities offered by the Discovery.

If you have ever used a Microdrive you
will feel at home with the Discovery.
Programs that have a Microdrive option
can be easily transferred onto the disk
drive from tape. Tasword was transfer-
red, following the instructions in the
manual and the disk drive's increased
speed, plus the ability to use the
Spectrum with a monitor improved its
performance.

Not only can you load and save
programs to the drive' but as with
Microdrives, you can use it for file
handling. A file can be opened todisk and
datastored in it in a sequential format ie
one character after another.

The problem with this method of file
handling is that if you wish to find a
sequence of characters stored in the
middle of the file, you have to read every
character till you find the one you want.

However, the Discovery does allow
you to set up random access files,
enabling you to read from any point in
the file and make any alterations

without having to read in the file. You
must specify the length of every record
that you are going to use and the length
of the file, so the disk drive knows how
much space it should allocate to your
file. For example, using the command
OPEN #5, “m";;"fred” RND 1000 would
allocate the file fred ten records of ten
characters. There's however a special
format for setting up random access files
— OPEN #5, “m"™1;"fred” rND 10, -1 which
would allocate half of the available disk
space to the file fred allowing ten
characters per entry.

Moving the pointer around a file is
alsoextremely easy. An expansiontothe
POINT command, POINT #510 moves the
pointer to the tenth record in the file
associated with stream 5. This facility
enables you to set up a database, and
make any changes when needed without
worrying about memory.

A RAM disk facility has also been
provided. This allows you to use an area
of the Spectrum’s memory as if it was a
disk drive. Access to smaller files is
extremely fast, as the operating system
doesn’t have to look on the disk for the
programs. To use the RAM disk, you
must lower RAMtop on the Spectrum to
its new value with the normal cLEar
command and then rormar the reserved
RAM by calling it device number 5

FORMAT statement.

The operating system is also com-
pletely compatible with tape. When you
add a Microdrive to a Spectrum, a fair
amount of the available memory is set
aside by the Interface 1 for the Microd-
rive maps and system variables. The
Discovery 1 appears to use none of the
Spectrum’s RAM. Commercial software
should run with the drive present.

Verdict
The Opus Discovery 1 is certainly one of
the best add-ons around for the Spec-
trum and does the jobs usually achieved
by adding several boxes onto it. | 4

REPORT CARD: 1 TO 5
Fatws 00000

Name 1 Price 199.95 Storage
150K frmatted Mamsacteer Opus
plies Outlets Boots. P
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THE FASTEXT 80
Dot Matrix Printer
from the New Force in Computer Printers

ME SMiTH
CORONRMA

[ To: Smith-Corona Data Products, Unit 23, Northfield Industrial
Estate, Beresford Avenue, Wembley, Middlesex HAO 1XP

Smith-Corona Data Products,




COMMODORE UTILITY SALE! SALEI

DISK COMMANDER PRICES INCLUDE VAT + DELIVERY

A really powerful disk utility, incorporating a range of

excellent programs, “fastcopy” takes just three minutes to PRINTERS
read and write, a whole disk including formatting. RITEMAN
*Diskelone” copi e dak i i
ly."Erroreditors” reads disk for errors and writeserrors, 20,
21,22,23,27 and 29. "Filecopy” allows selective copying for
programs from disk directory. Other features include, disk
formatting in 11 seconds, track repair, scratch, validate,
change device number, plus much more. Also a useful disk
turbo load program, load your favourite programs at more
than three times the normal speed — menu driven.

All this for just £14.95 incl. P&P.

PERSONAL BANK MANAGER C-64

An excellent personal finance program, includes search
facilities. By month, cheque, amount etc. True bank
reconciliation efc. Full print out of statement etc. Includes a
useful additional program for calculating true rates of
interest on personal loans, mortgages etc.

All this for just £9.95 incl. P&P. Tape or Disk.

ADD-MAN ACCOUNTING SUITE C-64

Including sales ledger, purchase ledger, journal, VAT, cash

book, profit & loss, etc, output to printer, disk or cassette ~ d
£14.95 incl. P&P. ‘Special ofter for  limited periad only. Full range still available.

VISA & ACCESSaccepted, just telephone with your account “iﬁﬁ?xﬁ;ﬁ ﬂ‘f&?,‘;ﬁ?.ﬂﬁ,‘:‘m

number.

ZF  Galaxy Software EN

15 Dicconson Terrace, Wigan, Lancs

J.B. INTERNATIONAL
15 THE CHESTNUTS, HERTFORD, HERTS, 5013 840. 0992 883184

Telephone: 0942 495359
£ A = % o
o Interactive BASIC Programming for 48K ZX Spectrum z
ATTENTION ALL SPECTRUM USERS! A
i vl
te Y, You probably bought your Spectrum in order to find out about computing (remember?). But the \
manual isn‘t easy to follow and programming books are not much better. Now you can learn ZX BASIC |
g ing with your L ive BASIC Programming’ is a unique package in twelve parts. ™ 'J‘
§ Ad | Lookatthese features: gt = g
£, 2 Plain English (yes, real English not jargonese).
*  Duetoan amazing pi ing you will h trol over ~
;'r Spectrum BASIC. So you can write, save and load programs while using ‘Interactive R

BASIC Programming’.
. AllZX BASIC is covered.
" You'll learn about graphics (see some on this ad), colour, sound, motion, system vari-
ables, menus and much more, explained simply.
*  Problems are given with hints and answers in the form of programs that are putinto -~
BASIC for you to look at, run and alter. ¥ X
2 *  You'll learn how to write your own games (by way of examples) and how to put your frxy
ox7 machine to serious use (e.g. graphs, problem solving, filing system).
- . The package has been written by a computer science teacher.
ok Low price, excellent value.
i More than 250K (yes, two hundred and fifty kilobytes).

o After sales support at no additional cost: write or telephone if you have any questions
about Spectrum BASIC. T
. =An educational program which shows real inventiveness - better still itteaches vy
Sinclair Basic.” e

- Popular Computing Weekly 7/3/85

itain is the Software Capital of the World - far superior to the U.S.A. The computer revolution is just
beginning and as th shifts froi fty WE are best placed to shape the future.
The writing’s on the wall: get actively involved while the industry is young.

(Amstrad, MSX, Atari B00XL, CBM 84, BBC/Electron versions are in preparation.)

To receive the whole package by return of post send £9.95 (p & p free) to:
EIGEN SOFTWARE 45 Bancroft Road, Widnes, Cheshire. WAS OLR
Tel. 051-423 6201

Hy = Ey EIGEN SOFTWARE create reality
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3 The Zero 2 Robot has arrived. It's the
first truly micro robotic system available
NEWR  andremarkably it costs less than £100.

e®*" Controlled electronii ca.!j'y
through a cable from your

computer, it is equipped with

wheels, pen, line follower and

two tone horn. Itgvill connect

easily with the Spectrum,BBCB,

Acorn, Commodore 64 and all
g other personal computers with
v a standard ‘D’ type RS 232
connector.

. The Zero 2 Robot will add a new
dimension to your computer. It is
capable of precision movement to
accuracies of Imm and can be fitted with
bump and hole sensors.

As a teaching aid it has endless
applications and for P.C. users at home
it’s just great fun.

With additional software and soa

ekciting newadd-ons plag

INTERG, ICTI
UNIT 208, HIGH] RKSHO!
22 HIGHBURY GROVE, [JONDGNN 5.

Please send me a free information pack.
INTERGALACTIC ROBOTS LTD., UNIT 208, HIGHBURY WORKSHOP,
. 22 HIGHBURY GROVE, LONDON N.S.
3

@z Name HEW I

Address M -
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OFI'WARE PRE-VIEW

We check out the latest contenders on the software market. Don't forget, if you
| want your company's package to be included on this page, send your latest releases to |
Bryan Skinner, PCN, 62 Oxford Street, London W1A 2HG, along with prices and

'phone numbers.
AMSTRAD <=L i R DL
Jammin’ £8.90 Taskset 0262673798 Antics £6.95 Bug-Byte 051-709 7071
Jet-Bootlack £8.95 English Software 061-835 1358 | Fisthul OfFun £9.95 Alligata 0742755796
Android One "~ E71.95 Vortex 061-872 4747
COMMODORE 16
BBC Tower OfEvil £5.95_Creative Sparks 0252543333
Fistful Of Fun £9.95_Alligata 0742-755796 Tuin Kingdom Valley £5.95 Bug-Byle 051-708 7071
Geography Quiz £1.99 CMS 0602-586454 Maior Blink £6.95 CRL01-5332918
= Erarreroeeall  ORIC/ATMOS |
Graphito £29.95 Addison Wesley 0734-79400 ORIC/ATMOS
2000 £7.95_icon Software 0912846966 DonJuan £8.95 Innelec 021-359 3020
Caveman Capers £7.95 _licon Software 091-2846066 Tramsatl 8.5 Innelec 021350 3020
Tempest 050 Sl Sl BEIINIED | == e e
Arabian Nights £6.00 Interceptor 07356-71145 SPEC M
= o3 oLz 3800 DayInTheLife £6.95 012237672
Bruceles £7.95_US Gold 021-356 3020
MODORE 64 e s,
Grand Larceny £7.95 House 01-940 6064 SeeHear £6.50 Softioe Systems 0926-56535
Rocket Ball £7.95 1K Software 0253-55282 Talisman £7.95_Games Workshop 01-965 3713
razy Kar £6.95 1IN Software 0253-55282 Key Of Hope £7.95 Games Workshop 01-965 3713
louste £6.95 1K Software 0253-55282 Bugkyes £6.95 lcon Software 091-2846966
Tower Of Despair £7.95 Games Workshop 01-965 3713 £7.95 CRL 015332018
WS, Basic £12.00 Tidal Soft Ghoulies. £5.00 IMS Software 01-567 6288

SPECIAL INTRODUCTORY
OFFER...ONLY £10!

Please send me one month's free supply of Personal Computer News with
my special y six-month subscription for £10.
Osixmonths UK

DOsixmonths Europe.

Osixmonths airmail

[l enclose my cheque made payable to Personal Computer News
[ Please charge my Access/Visa/Diners/American Express card (delete where not

£10
£17.50
£32.50

applicable)
Account No. - Expiydoie: —
Slonedst oo L GRE 4
What type of computerdoyouuse? ...
mmm'-umdwm Do you use it for home/work/education?. s 1
"—— you take of our
special 6-month introductory offer. Name
Add
You pay for 26 issues and get 30 sent to you. iy
This way they'll cost you less than you pay in the sh
—only 33p each instead of 40p. Post and packing is
o 104 Ploose ue block copaots.

$s, try sur G-month special now ... . Send to: Subscriptions Dept, 53-55 Frith Street, London W1
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CIRKWIK
SCHEMATIC DRAWING ON THE BBC MICRO

A lightpen driven CAD package orientated fo the pro- + Lightpen driven
duction of schematic drawings, such as circuit diagrams, * Virual screen 8 x the BBC's mode 4.

*  Uses stondard dot matrix printer in dual-density grophics mode to
flow charts, pipework diagrams, fluid logic diagrams and G000 sl ol Aarame,

many similor professional and engineering applications. Automatic parts list generalion.

ST . Upto 640 dlﬂlmn? symbols may be in use in any one diagram.
Total symbol library unlimited in size.
Create your own symbols with the lightpen on o highly mognified

included in package.

CIRKWIK Program
Available on disc only e
M £19.95 inc. VAT & p/p
b Lightpen
£25.00 inc. VAT & p/p

S.ALE. for details of lightpen, CIRKWIK and other programs.
DATAPEN MICROTECHNOLOGY LTD. Dept. EC4, Kingsclere Road, Overton, Hants RG25 3JB Telephone: (0256) 770488

ANCHOR LORD LTD.

COMMODORE PACK C64, DATASETTE, REFERENGE GUIDE

BOOK, JOYSTICK. CARRYING CASE -+ INTERNATIONAL

SOCCER + SIMON'SBASIC . .£245

COMMODOREPORTABLESX64 |...-.11..1. 111100 £450 2,
COMMODORE + DISC DRIVE + PRINTER + EASY SCRIPT + sL
EASYFILE £ 6 GANES. .£538 % 7
PRINTERDPS 1001, . £300

SIMON'" SBASIC + INTERNATIONALSOCGER ... . £35.50 \ “
SPECTRUMPLUS Sl £125 g

oL e

ATARI .. £128 Q g t
AMSTRAD (GREENMONITOR) .- -£238 ‘ ® FOR EVERY £30
AMSTRAD (COLOURMONITOR) .. g £338 v YW SPEND WITH US
G TR Tl e i S .£125 X mm:n:mnm
A SINCLAIR C5!!*-

?&2‘%&";&3;5;%’3;Eﬁggﬁws DI?FPFFIVE gas:gzgg Evsry 100th customer drawn from our hat

kg will win a Sinclair C5. All runners up
will receive a free game!

-+ ALL BIG NAMES IN SOFTWARE!
(ACORN, AMSTRAD, MSX, SANYO AND MORE) b
+ PROGRAMMABLE JOYSTICK INTERFACE FOR THE SPECTRUM: R0 8 dhamont s it

PLAY ALL YOUR SPECTRUM GAMES WITH
OUR PROGRAMMABLE JOYSTICK
INTERFACE. NO SOFTWARE NEEDED! S8 s i oo s

USES ANY STANDARD JOYSTICK. ANCHORLORD LTD.

London W1.

or telephone 01-734 6080
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PASTFINDER

Archaeclogy isn't the most
promising idea for an arcade
game — but digging up bits of
pottery was never anything
like the activities you face in
Pastfinder.

This latest offering from
Activision is an action-packed,
science fiction shoot-'em-up
which raises the standards of 64
graphics yet again. The anima-
tion and backgrounds are no-
thing short of brilliant.

You are at the controls of a
Leeper, a spinning, bounding
wvehicle equipped with a num-
ber of tool B‘}s not usually associ-
ated with the search for the

past: lasers, anti-radiation
protection and anti-missile
gizmos.

The scenario puts you on the
surface of a strange planet. You
must seek out ancient artifacts

LI O I O |
P
el

and deliver them to a number of
bases scattered around the sur-
face.

Atthe beginning you seeonly
a small portion of the territory
on a separate map screen. As

you explore, more of the map is
revealed.

Hindering your efforts is a
collection of not very sociable
types who will go to great
lengths to end your interest in
the past, present and future.
Moving walls, aerial mines,
enemy ships that either fire at
you or simply attempt to ram
youarejustsome of the hazards,
not to mention radiation.

Having selected a promising
direction for exg]nra!mn you
must navigate ashortsection. If
you survive and reach the
opposite side you get a bonus
based on how little radiation
you've absorbed. There are lots
of opportunities to score points
— almost as many as the ways
of losing a life

The game scenario is in-
teresting and extremely well
thought out, but the great part
is the graphics, which are pro-
jected from above and behind
your Leeper (a bit like Pole
Position). You manoeuvre
through a scrolling landscape,
Jjudging the view by the sha-
dows cast by the objects.

In later sections the hazards
come thick and fast, in solid,
brightly coloured displays.

Ifthere's any justice this will
be a massive success.

Peter Worlock

Publisher Activision

I_ 01-486 7588

SPECTRUM
MOONCRESTA

Mooncresta on the Spectrum
and Commodore 64 is almost
exactly the same as Nichibut-
su's Mooncresta which used to
be — and perhaps still is —
found in a number of British
pubs. Incentive has produced a
very good copy, with only a few
of the later screens missing.

The quality of the graphics is
very high and the sprites are
almost perfect. The only excep-
tion is the meteors when they're
moving at high speed (which
they do with gusto).

For those of you who have

never played, Mooncresta in-
volves controlling a three-part
spaceship, one section ata time.
‘The controls are left, right and
fire, with either one or two guns
oneach ship. The object is to kill
the enemy ships that bounce
around in frontof you, tempting
you to shoot them down.

Basically it’s a shoot-'em-up,
with multiple screens and dif-
ferent enemy designs, all on a
background of sparkling stars.
Thedifference between thisand
other similar games is the
docking sequence.

At a certain point in the
game, you get a chance to dock
with the rest of your ship (if
there’s any of it left). The time

taken to do this, if you succeed,
defines the amount of bonus
gained

As is becoming the fashion
these days, there is a competi-

tion—ifyoucan getover 30,000

its, you get a message which
you have to send to Incentive.
This puts you in the draw to win
an.__ original Mooncresta

machine, which would make a
nice coffee table, if youdare give
it room in your house.
Mooncresta is a game in the
classic Space Invaders style
(circa mid to late '70s). Why it
hasn't been done to this stan-
dard on the Spectrum before isa
little puzzling, but now it's here
it ought to go down very well
with the head bangers. De-
finitely a hit, but then maybe
I'mabitofsorehead.
Kenn Garroch
=
|
| Rating8/10
| Price£6.95
Publisher Incentive
0734-591678

COMMODORE 64

DARK TOWER
Prince Harry has been turned
into what looks like an egg on
legs and is trapped in the 28
screens of the Dark Tower. To
return to looking more like
royalty and less like henfruit,
Harry must poach jewels and
takethem tothe guardianofthe
tower. Only then will he be
permitted to enter the final
chamber, crack the puzzle and
80 come out of his shell.

You might guess from the
scenario that this was another
platform and ladders game, and
you'd be right. But despite the

lack of originality, the game
still manages to offer a fair
measure of entertainment.
Players who rise to a chal-

lenge, especially when there’sa

rize at stake, should parti
larly like it. The first 500 to

complete the final puzzle will
receive a free Melbourne House
game.

Each screen has at least one
emandshnwspanur the tower,
the main constituents being
ladders, walls and ropes. Then,
of course, there's the inevitable
nasties; in thi they come

immediately scrambles into a
blob of strawberry jam.

The game is somewhat re-
miniscentofthe Hungry Horace
senea pmbahly because of the

rather more surreal than your
common or garden brute
Flying crosses and flashing
whatsitsare theorderofthe day
in the first few rooms.

Some paths are overhung
with downward pointing
arrows. As Harry passes under
them, they descend a notch
making return along the same
way impossible. Should Harry
fall from a height, be punctured
by an arrow.or struck by a
whirling whatchamacalit, he

d hero. Thejolly theme
rune is both original and catchy
— it stays in your mind long
after you've finished playing.
Although there's nothing
new or startling about Dark
Touwer it does offer an enjoyable
multi-screened challenge.
Worth trying.  Bob Chappell

| |

| Rating7/10
Price£7.95
Publisher Melbourne

| House01-9406064

OSPREY
Real bird-watchers are called
twitchers. They wander the
heaths and dunes of the country
twitching, a convulsive move-
ment that brings binoculars to
their eyes at the same time as
they cry: 'Good heavens, a
bed-wracked shrike’.

Ospreys don’'t like to be
twitched. It disturbs them. It
stops them making little
ospreys, and usually sends
h Ise next time

may have been persuaded by it
since its launch last year tostop
annoying ospreys, if they ever
did. Osprey is intended to
educational.

Sadly, it seems certain to fail
through dullness. Worthy, cer-
tainly, but so frustrating that
you'll probably yearn for an
anti-aircraft battery to pick off
the swooping ospreys and hrmE
the whole sorry saga to a quic
end.

The strategic interest of the
game lies in your use of war-
denm it's the only area of

they feel frisky.
Amsoft’s game is new to the
Amstrad but other micro users

king. How many
will you use to stop egg-snatch-
ers? How many to patrol the
area of the osprey's territory?

The scene of the action is
simply drawn. Your wardens,
take up their allotted positions
and the ospreys flit about

squeeking and occasionally
plunging into the loch. Two-
dimensional cars arrive, some-
times honking their horns
Dog-like figures attempt to
plunder the nest. Sometimes a

warden scares them off, some-
times not. After a couple of
minutes you're told how the
season went, whether the
osprey population rose or fell —
but you aren't told why. Next
season you try again.

There's nointeraction and no
explanation. Why do four war-
dens deter an egg thief, but not
five? In short, Osprey is a
rubout. If you twitch a copy,
consider that it mlgh! best be
leftalone. David Guest

Rating 4/10
Price

£8.95 Publisher
Amsoft
0277-230222
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ACCESS & VISA ORDERS : 0227 26628?_ 134

AMSTRAD

state second choice f applicable.

APPLICATIONS GAMES
Amon Amsont
Amsoft Amsoft

Advanced Amsword . Grand Prix 835
Amscalc Eary 1. Lunattack 835
Amscalc Kira Amso Er avaders Ouan Softwars 835
Cashbook 1) Gemiai 559559 b Amsoft 8%
Gatabase Gemia 59519 Ridar 0JL Software X
Oatabase Kema " Time Trek Aoy X
Or Doabase ity 2% A oSy T
BE.. 5 1 e -
Easy VAT ama » ien Break-in Romik
preneur Tri American Footall Mind Games (Argus)
Final Accausis{ ') [ 0859559, Armsgoit m_j",““
Home Budget Amson i Animated Strip Poker
Home hccounts Dialog 2 Asiro Altack Amsoft
Home Accounts Gemini 425.9518 Alom Smashar Romik
Ivostal Diat B Jacks Supersiar Challenge  Marivch
Mastertile 454 S:E-: i Backpackers Guide Fastasy
Mini Dffice 50 595 Bamamas Moga
Project Plasnss Tigtyes Batti For Midway
& 4259519 Beach Head Aceess
Stock Aid Dialog n Beach Head I Access.
Tasprint 484 Tasman (X Aligsa
=) Diaiog % Biects Suporster Chniinge Mok
ransa X
VAT File{* Gemini 25,9519, Bridge Player-2 CP Software
Snelee Fotoson
este Stckatos | B Stmeare
Centrs Coun Epicsol
hoss. Amsa
Elosai Advenure T
Amsan Clssic Raciay Amaaft
Honerlolg Codenam MicroMega
Hosiyicid oossa vatars sy ;
Amsot Combal Lyns Durreil 10
Amsent Contuzion 2 Incentive .
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EVERYONE'S A WALLY
Wally strikes
again. Mikro-
Gen's  really

making its lov-
able character
something of a
cult hero. And
even better,
this game is very good indeed.

Wally is the foreman of the
gang, comprising Wilma, Tom,
Dick and Harry. You can't
really count Herbert, Wally
and Wilma's enfant terrible,
because you can't control him.
You can control any of the
other characters on screen

If you press a character’s
number when they're not visi-
ble, a message telling you
where they are will come up.
I've only ever seen this schi-
zophrenic method used in one

other game — Operation Grem-
lin on the Oric.

Just to complicate matters,
characters can wander off and
create mayhem.

The aim of the game is to
collect the various parts of the
bank safe combination so it can
be opened and the gang paid
their wages. The combination's
scattered all round the town
and the pieces have to be taken
to the safe in the correct order.

But that's not all — there are
various tasks to be done: mend-
ing the fountain, repairing the
gas main and the like, and each
character has different skills.

All the tasks need different
tools and equipment, and like
the combination, these are scat-
tered around. What you're car-
rying is displayed at top left,
together with a description to
help you work out their use.
“The good insulator’ and “The
fuse, blown', for example, are

obviously items you want to get
to Harry the hippy electrician.

The town is so well produced
that at first you just wander
about marveilingatlhcgraphic
detail. There are some minor
attribute problems; Tom, for
example, is surrounded by a

green mist and Wally can't
walk past a wall without cast-
ing a yellow shadow.

Each building — bank, bak-
ery, shipyard, railway station
and many more — contains a
different game scenario.

Each location may contain
food, drink, part of the code

and/or useful items. Characters
eat and drink to stay alive
You may find yourself in a
nlm le but neatly done version
eteors in which you have to
move to the red box on the other
side of the screen to get to your
destination. And, of course,
getting hit will sap your
strength.

Lives left are marked by
golden hearts at the top of the
screen together with a twisted
purple bar, a measure of endur-
ance left for the current life.
This decreases every time
you're clumsy enough to let
your ward get hit by flying
nasties, bitten by snsp‘pmg
desks or bump into He

‘This is a cracker, Mlkaen
is justified in calling this soft-
ware 'sensational’

Bryan Skinner
Price £9.95
Publisher Mikro-Gen 0344-
427317

COMMODORE 64
SENTINEL
Sentinel, from US Gold, comes
close to that all-time Atari

classic Star Raiders.

It's your job to defend the
planet Jaraloba which lies at
the centre of a sixty quadrant
stellar grid. Your screen serves
as a window from your space
craft’s command deck. Two
impressive laser cannons serve
as your main weaponry, sup-
plemented by protective shields
and powerful proton helix
charges. The latter are capable

of blowing everything out of the
immediate heavens.

any of the sectors.
wh:le travelling through

Atyour
grid comes up as an overlay
showing the position of enemy

forces and friendly bases. A
simple movement of the joy-
stick causes you to warp ofl to

you must try to
dudge meteor showers which
otherwise damage your shields.
They can be destroyed but it
places huge demands on your
precious energy banks.

Once through hyperspace,
you'reintobattle withanyalien
forces in the vicinity. The short
range scanner and tracking
system are vital aids in the
chase, the idea being to blast
the enemy before they get too
close to Jaraloba.

The three-dimensional pers-
pective is effective enough but

the enemy crafts are nothing
sensational. The speed and re-
sponsiveness of the game are
excellent and there are plenty
of sirens, explosions an
whooshing noises to flavour
the battle

Although it doesn't have the
depth, variety or complexity of
Star Raiders, Sentinel provides
an enjoyable and noisy space
shoot-out. Bob Chappell

AMSTRAD

MR WONG'S LOOPY
LAUNDRY

This may have nothing more
dangerous than a steam iron,
butit’s a rather unusual one. In
cahoots with a laundry bag and
a string of soap bubbles, it sets
out to make life miserable for
Mr Wong, who is trying to earn
an honest yen.

Everything takes place in a
four storey laundry, with a
number of items of rather
angular clothing dotted about
the place. The idea is to pick up

each piece and take it to the top
leftofthe screen, whereitcanbe
dropped down a laundry
‘schute’ (sic). You must avoid
the advancing washday
memorabilia, which take one of
your three lives when touched.

Spraying the nasties with
starch stops them foratime, but
you must be very accurate, and
you have only five shots. If you
use them all, you can pick up a
new box, when it appears at
some inaccessible corner of the
building.

The graphics are well drawn,
although Mr Wong does an
Egyptian shuffle rather than a

walk, and a special mention
must be made for the washing
machine with its rotating load.

But someone is having trou-
blewith their sprites. The items
ofclothingjerk along behind Mr
Wong ina peculiar way, and the
baddies frequently ignore a

shower of starch in their path.
Add to this an odd choice of
control keys (four cursor arrows
and copy).

The music is good and suit-
ably oriental and you can turn
the volume down.

The harder levels have more
implements chasing you but
attention wanders after a
few washing cycles.

Rating 5/10
Price £8.95

Publisher A
0227-230222

AMSTRA

The addictive Sorcery deserves
the 'arcade adventure’ tag more
than most. Both in its original
guise for the Commodore 64
and now in its enhanced form
for the Amstrad CPC464, it is
much closer to the type of
roblem that Crowther and

oods set in_their Colossal
Cave. Although a number of
characters are still out to get
you, they are more inthe styleof
an annoying dwarf than a
Pac-Man ghost.

As the last remaining Great
reerer, it is your duty to
release your eight buddies who
are held by the evil Necroman-

!

)il.‘ * R

cer. As a Sorcerer, you can flit
about thescreensand reach any
of the arched wooden doors that
appear on each. That doesn't

necessarily mean you can pass
through them, of course. Some
need keys or magic to open
them, which they do with a very
satisfying creak, and then you
can move to another screen.

All the screens are drawn
commendably fast, and any-
thing that moves does so very
smoothly. Each creature is ani-
mated and they certainly are a
motley bunch

When you come into contact
with any monsters your energy
is sapped. It starts at 99 per
cent. Fortunately, sticking
your feet in one of the two or
three cauldrons about the place

rejuvenates you.

Once you've found a sorcerer
and released him, he flies away
asawhlrllngdervwhwmkehm
rightful place on a pedestal in
Sanctuary.

With its appropriate music,
good concept an\rcul.sumding
graphics I found the game
nearly as addictive as my first
foray beyond the stal
Bridge. ﬂﬂ

Rating9/10

Price £8.95 Publisher
Virgin Games
01-7278070
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Choosing the right computer
is a good start — but can you
find the right software?

Youcanorder by telephone (using ACCESS) or
by post. Allorders are despatched by First Class
post, usually onthe dayof receipt. Prices

If you want the best software for
your Commodore 64, buy from

SUPERSOFT! We'll prove that the include VAT,

64 is more than a games machine. REPE R S s T '
: H
: Please send meacopyofthe H
FROM THE SUPERSOFT RANGE . . . BEST OF THE REST | SUPERSOFT catalogue !
TOOLKIT 64 t 995" We stock the best programs from E '
GRAPHICS DESIGNER t£9.95° th w peogs | { 1owna G4 with tape 0
MIKROB2 assembler c ol other software companies too! 1 lown 264 with disk 0
BLITZcompiler d £50.0 : 1
Hug\{c:tﬂLC‘;lpluﬂshner 1 E17.95° + Send me the following programs: :
BUSICALC3(30) d £75.00 ! H
INTERDICTOR PILOT vhegs  HEVAORIFT e g -
ws‘c"‘““” t £17.9 VIZAWRITE cartridge c 8995 | H
STERB4 GENN veAsE q£8s | i
VICTREE (Basicdetc) ¢ £39.95 : :
VIZAWRITE + VIZASPELL 009995 3

Latest arcade games MICRO-MAGPIE d/base 080095 |

QUINX 1 £6.95°  GRANDMASTER o

KAMI-KAZE t E585'  GRANDMASTER 51285 |
THECHIP FACTORY t 595"  ALICEINVIDEOLAND ¢ £1285 ! :
SEAWORLD | £595°  FLIGHTSIMULATOR2 d 24495  : Chequeenclosed £.... §
PESKY PAINTER t £6.95  SUMMERGAMES(US.) G195 {0 nare my ACCESS card H
1 tape d- disk ¢ cartridge i H
*=aino on disk, €2 ey iNo !

1541 FLASH!

Speed up disk operations wih FLASH, Works wit = i
SOPERBASE PASY SCAIPT VIZAWRITE VIZASTAR, 3 >
‘"“5:.";' Buss‘rcm.c 3, l)l\éFlekMskimmd more SUPERSOFT, Winchester House, Canning Road,
han 99% of all B4 soffware!). Easy 1 ft and worth every

ponny of £69.95. B | . Harrow, A3 75)

b H
Telephone: 01-861 1166
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OFTWARE PRO-TEST:BBC

NEWIMAGE

{ art pach

Artsystematic stands out from the crowd of
for the Beeb, says Simon Williams.

ere are many drawing and paint-
ng programs available for the BBC
Micro, ranging from cheap and
cheerful Basic offerings through to
full-blown mouse-driven, icon-flashing
mega-products, but Artsystematic pro-
vides ane or two unexpected bonuses. If
you know what you're doing, and can
remember a lot of command keys, it
could be just right.

Presentation

The package comes on cassette or disk
with a 16 page, computer-printed A4
manual. This covers all the features of
both the Designer and Loader programs,
and offers some useful hints and tips. It
could have been better laid out,
however.

Both the documentation and the
program itself assume you know quite a
bit about your micro and programming.
Atone point the manual states"For those
of you who have managed to break into
the program and wish to add your own
routines, the variable mindicates . . .". If
I'm being provided with information to
adapt the system to my own needs, why
protect it in the first place.

The
The disk boots up to show a nicely drawn
three-option menu. This was con-
structed using the system, and the
demonstration screen showsanumber of
the other creations that can be achieved,
including a nice sketch of a shuttlecraft
from the film V.

The screen clears to a dotted cyan
border with a command strip at the
bottom and what appears to be a single,
flashing cross-cursor in the centre. This
is one of the first novelties of the
program. There are two cursors, initial-
ly positioned one on top of the other,
referred to as the master and slave.

Each cursor can be moved indepen-
dently, using the arrow keys for the
master and the A/, and — keys for the
slave. This system works well, although
it is still fairly easy to move the wrong
cursor at a crucial moment. Each one
normally moves one pixel at a time, but
may be speeded up using the <SHIFT>
key. Rubber banding is possible between
the two cursors and makes things such
as drawing enclosed areas within others
much easier.

There are functions to rubber band a
rectangle, and to draw circles and
ellipses. These may be filled, either at
the time of drawing or later. The
Designer works in any graphics mode,
and you can use any of the colours
available within that mode. A shade

option allows you to fill areas Mlh a
striped effect, but this relies on the
computer’s firmware by raising the first
parameter in the GCOL statement
above four. This can produce interesting
effects.

Unexpected bonuses: bath the Designer and the Loader programs offer innovative ideas and interesting
features.

Other useful features include a pers-
pective aid, and a grid which may be
drawn on the screen to aid scale
drawing. Text may also be positioned
anywhere on the screen. Once complete,
the screen may be saved directly to disk
or cassette, although a Mode 1, 2 or 3
screen takes a while to save to tape.

All the functions of the Designer are
controlled with a single key. Some of
these are letter keys, largely chosen for
their mnemonic values. Others are
function keys. It might have been easier
to use the program if all commands had
been assigned to the red keys, and a key
strip provided.

The Designer program is impressive.
It would be interesting to use the
program with a joystick option, perhaps
switching with the fire button from
master to slave cursors. Screens created
with the Designer can be loaded from
within any Basic program, so you could
use Artsystematic, for instance, to
produce a title screen for a game.

The Loader

The second, and more unusual, part of
Artsystematic is a Loader program
which allows you to load previously
drawn screens from disk and display
them in any order. You may specify a

delay between them and can add an
eye-catching special effect to each dis-
play.

Up to 30 different screens may be
loaded into a 'cartridge’ for display,
though I wonder how you'd ever get 30 x
10K screens on one side of an Acorn-
format disk. The cartridge is simply a
convenient term for a DATA statement
within the Loader program. To ‘load up’
the cartridge you are required to break
into the program and edit the appropri-
ate lines of Basic. Th a rather tatty
way of doing the job. How much better to
have offered a way of entering each
screen name into a list within the

Loader, which could then be saved
separately and catalogued and edited at
will.

However, the Loader system works
very well, and can be used manually,
almost like a slide projector. The system
automatically switches between modes,
using the first character of the screen’s
filename to determine which mode it
should be in

Verdict
The concept of Artsystematic is excel-
lent, and the package offers a number of
innovative ideas: the dual cursor, scal-
inggridandthe ‘slide’loader. But there’s
a certain raggedness in the way the
program is put together: just a few
improvements would turn a workable
program into a very desirable one.  JF|

REPORT CARD: 1 T0 5
Fatis 0000

Other Versions none
Language machine code Ouwtlets mail

38

PCN MARCH231985



ite to R
Deutuuh

plun.uem player and
joystick, several books and games. All
fw ggl £200. Tel: Leyland (0772)

Vic 20 £50 new 1983 all complete.
Buyer o wllm anytime. ern w
Court, Mountbatten
Wmd Eastlei
ARE Tel: 070361
CBM 64

tape. Send
Konsistorie
Linkoping,

di
m J;}n &mﬁ}
et

84 and simulations wanted.

Write to Steve Christian, 45

Road, Liverpool 25. (Please nndﬁnm‘
P

. Over 450

good titles. Send list
L% ‘fiul I"l“:l::wn Haldonvien, 22
orway.

_uMquup ‘Over 190 disk +
e top titles, rare stuff. Tel.
U2l 7‘3 SSIStl.lhfcrN
to swap: Over
100 titles 'Mh"hnﬂ many American
es. i

rav ~ Modi,
laan, 2610 Wilrijk, Bel-

software to swap. Over 300
titles, English and American. Send
it for mine. (Cassette only)
Gerry, 28 Wordsworth Avenue, Hart-
lepool. Cleveland
ClM Pt 4032 with cassette deck
programmer’s toolkit. Same ndu:mn
al software. £300. Tel: 0736 8
CBM 64 and cassette 25 games, m:ll(k
sell £275 or swap for
cassette joystick prism mndem, Mic-
rodrive, games. Tel: 01-460 0
Commodors 64 1.

um.

cassette umt, two
Joysticks, over sixty games many

t]
d
il Prce 2350 Tek Paton 01-501

%m Price
178,
Pet computer

mmodare
o disk drpve pay cash or offer
'Tu;:ﬁ colour computer with extras in
Tel: (0244) 675717.

rite: Nigel

computes
Engl 20 Wlmnlley Street, West
Bromwich B

Fnlnbeunwm

5PCN BlIIboard

M Pet stock control r;gnm on disk
m lm-lll Oriy an 4040
e et £19.95

o ek (0544 BT
Setof ROMctipsor CEAL Pt computer

Alsa some RAM chipa etc
refused! Will npht Tel:

able offer
(0244) 675717,
MIIEO 16K £10, Vll.' lblhymnm
£35, machine moni
-ynlhuuer £15, 3-slot :mdwr
All vge. Tel: 01-310 4031 (after

S
Commodare 64 C2N tape 1541 Didrive
MPS801 Printer cwﬂf ‘Simons Basic

xwojog]mka 340000K worth of prog.
rams, 50 disks, printer, paper, cassetis
unit. £500 ono. Tel: Newport, lsle of
ight. Tel: 522600,

Vic 20 mlnur computer, car-
tridges, cassettes, introduction to
basicpart 1. Anyoffersfor around £707
Tel: (D726) 67651,

C2N cassette, only 10
months old, including 20 of the most
challenging software ever p
‘Asking price £275 ovno. Tel ey 561

munﬂnnm.“p Many titles

your list to:
Rnlnnd Ake—nn | a!aﬂ 18:BV, 5.
13300 Sa n, Swed

a—l.HeIp
M " lle‘lnldﬁgsllmﬂmnrnrunnly
. ol ur
G. Saxion, mcﬁkw.#' Hyson

s Nottingham Ni
thmn Sherlock
£6, Hulk £5, Fame Quest £3, Cosmic
CrulurSB Chinese u‘f £2.Gra
Hﬂ! H:n:h lﬂe.
Gnldll- PE2 OST.
rnr sale, titles
m:ludm.Qroldll.Sul:lde

worth £230+ askis

inall,
lot. Tel: 051-521 5873
ém.""""g"‘m e with n;;"'
isticated w wi
manual. | o wmnzd it. Cost £75,
sell £40. Tel suwan(od'memzs
64 games to swap/sell. Over 200

titles Up'n’ ann‘lm ible Mission,
Moon Patrol. Tel: Wur 12,
Wi Close, Tumwmh

(Steve).

Bargains for the Vie-20:- Xeno I (16K)

rth Park, Sheffield

0 called
her, Pac Man _type
directly into back of your
loads instantly £7. Tel:
Danbury 5116.
Commodors

te)
Raleigh 777160

50; Wack; Wllu £3; Arcadia
£2.50; Wi Princess 2505!2950
the lot. (Offers o

822509,

Wasted for m

r Vic-20, Epyx's
Crush, Cruml Ip“l]:ll Ju"l

Tom Thumb; Pul(en q\:le
and Software Project's Dodo LIlr
Mike. Tel 0558 653500

software to swap. Send

Commaodore 64 software
ur full list to G. Saxton, 20 Castle

Wirral,

5JS.

64 system CBM 64 + 1541
disk drive, manals, books, games
pzll.ltkm assembler,

0. Tel: Leighton hmm

l17‘ould

nnm Mission, Chinese

m“g: ttak, Troopa

ya

v tarace, Ghouls. Value £40 sell

o ""Offers? - Andy . Clarke,
Baddes!

inch y arcade
all kr oﬂl £'290 Tel: Titchfield
(Hants)

“ nﬂ-uv swap or nli Have
access to 700 1y Amer-
ican. Preferably disk. s.m lm to:
Tomas Carlsson, Box 4602,
Hedemora, Sweden

&4 version of Activision's
Ghostbusters. Unwanted present, sell
for £7.80. D. Pef 27 Spl
Road, Lochwinnoch, ﬂldyd!

LA:hM.’L’iI..’!
ter plotter, Simons
Buu cm.ndg- tvm games. Sell for
and under
ranhe No nﬁcm Tel: Crantock

£95 disk, Easyile, Ensyseri
i
Prld.ll‘.l.l £20each, g}l' Bﬂpﬁl@‘
Head, Sy, Al 55 Each, £10 the

fwap for oqmvllml value software
Write: in Vedvik, Kronstadveien
orwa,
Pet 3032, toolkit, plus ieroing 80
inter and
me software and CZN mnrder
ln:ludnd £370 ono. T 1-653
CBM 64 games Lo swap over 300 nd
-vn]-l-h‘l (Mmly%lm) &ndlm
48 M Rd.

BBHEEFW"FeI

£5, Boulder Dash £5, r £5,
Booty £1.50. Tel: 0255-813161 (after
5.00pm).

Newbrain

Tl 0543 4367 (iieiay

l_ lﬂ'l“ As £10.
'r.l Leeds /1452 aer g

sl orswap for Atmos
18 ti Skramble,
e e
‘Puinter, Zodiac, H
P‘Nﬂ:” Tel: GL Mwsl“
MWZEHWMM‘&K“GP& 1. Tel:
48K Oric 1, excellent condition, £80

Tty Ly T e
d Ultra, Cost £220, sell £10.

Time, Hy ‘l‘curog;
dom. Plluahnm Tel: John on Kidder-
minster 0562

Msu—wx m tible recorder,
r...g....unm.m{' rt. Software:

Cost.
Sl 126 ol 0606.7 4808 s
wlm-
Swap software, _including
frd oy Zorgons, Ultra, Boss, Loki,
Ci Command, Harrier,
Defence Farce etc. Tel: Graeme on
Orpington 75008.

150 top._titles

Backpackers G uﬁ.

Webster, 30 Westbourne = Gdns., G

%MT #1 10 quali
ieFand Wall £3.08,

E | ﬁl.‘ (41.5K)
1. 7 155, T el m"”ﬂnﬁlq ask for

d_ym.. Green Nottingham
NG\’GD’ T;ﬁm Newbrain AD, monitor, Tandy printes
pu;'k {switchable), | cables, Eguo
20, plugs directly into back of com) lmrn o Bam 8 games, books, lot. Also Intelvision _— 3 ble, 20
Excellent ‘condition £25. Tel ing_ One. ¥ ull £10. Tel: mndul + 26 carts. approx LPS Elwtm Mgu verter
015960 1642 950027, Sxposurs meter. vunlamp tel &
i e m

o —

d form to:

u 1 "

Billboard Buy & Sell Forl'll
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specific issue, and that we cannot accept ads from
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sk for James.

ge. Noaffers. Tel:

xwic
Orle 4 colour printer, extra paper,
excellentcondition, hardly u: ﬁnnr
exchange for Ham Ml
FALUSB.LSE. H Hume 1
Rd, Edinburgh EH9 3DA
148K, as new, £80 of o
x. £30 of books £100
gno. Tel Tel: Neath 65011 or 164 Cimla
Neath, W Glam, S Wales.
ou:-n—-m nala for sl or swap
price including Zebbie Trouble
Don't Press Q. + 50 others. Tel
93 please.

2 x 200K drives, Wu-d

PCN Billboard

pro-one mono ) m.h lm
te :-mlmon £220
Doncaster (0302) 61672 -l\e

owmers! Want to exchange
exp-mnm and programs? Want to
programs with Oric owners?
Wnu”ﬁrﬁnn .MS Ytre Ringvei 8,
7100 Rissa, Norw:
wQulthhouw‘\(houl.murﬁ:!L
only £5. T¢l Matthew 0622-84:
(Maidstone!
nh..;xcls«.mpumupu[or use

it ter, usedoncewith the
uality, only
Mnnn Tek Eahh B donest dher
ridges. fo
D'rén‘ht.l. Smr ord Fun,

rsale,
Lock-

hase, Poker and Blackjack, £4
each. Soccer, mn sealed, £6. Tel:

macu
Tel:
6pm.

20K Aquarius with data recorder, mini

nder -+ joypads, Burgertime,
Nmuulker Cartridges, cassette,
book. All boxed, mever used. £90

te. Archon 11, Ti rTanksnnnySSl
B:'mu Steve Chri "Mossley
ent Drive, urpooln
ware,

soft hardware,
Ibooks etc, cost £300, offers? Tel: Scott
on 0‘82«833202 for full details.

Wanted: Amstrad disk interface. Please
write to: Alex rlmm"mh.gh Holt,
reet, Somerset.

GTeA H- Little used, srLI
for £70 or swap wer su)
Modulator + S-ID Tzl 'aul on 07
8145. (Suffolk), eveniny -t«kﬂl

land in the caves,
Forest at Wurtdn E.m! 24 each. Tel:

01
Wanted Scope 64, Will swap any five o
my games. Tel: 03621 850807, ask for

tu e 180 games including Jetpac, Tranz

am, Astroblaster. All originals. Worth

£56,sellfor £30 or swap for Sabrewulf,
Underwurlde and Alien. Tel: 0634
254

h-lu- 36cart

lhmur lmdul! £1

church 56845,

Genie EG
games, books, m:
assembler, etc, £1
0473 59090.

and voice
. Tel: Horn-

3003 with monitor,
azines, ete. Editor
ono. Tel: Ipswich

owner wishes Lo contact other
terprise owners in order to form a
clul: nmi ;l’:hanze ideas. Please Tel:

m A, manual, some software,

inter cable, 32K, Z80A, RS232, ete,

ono. Tel: WMve'rlu.m (0606)
853323 (Cl

heshire

Ring Nigel on 021 - nusxsl for detailson
how to transfer r software
onto Microdrive, mcludl Knight-
lore, L’ndernmrldm Dale r*bﬂmp-on
C{Mlone. Starstri l;y;-m-r-ma
Ghostbusters.

l'llrlﬂ. Memotech keyboard, 32K
RAM, motherboard, leads, man
baok on Fzg.a\ ten tapes |len

utilities), Tel: (Amersham!
02403-28786.
Calecovision an

A;.;? mh.;‘)lm + four
joysticks + twopaddles,eight games +
£1’2€ f 5y e uw:‘l
or swap for m + tape an
r."u G5

with ear-
rious computer
(Mattel 4629
lit). Mattel
-224948.

'iunk hlnl‘d

lnd-l&3 Iloﬂunoimll
0ano. T

F ice £30.75,
miy[ll] ‘el UlBB-NZISlEeVeHIﬂlI’

Adana EX5 printi ox-
-mrthp ?ﬂl fnrd

disk

d.'nv'. Bl4in am itchable,
suit BBC. Tel: 047-558056
Jupiter Ace, 3K with software, mlmul
elc four months guarantee, for

tari software, Pnlz thllnn 1 Ml
N ecromanler Pogoman (cassette). T
0628-32875 (Maidenhead).

-——g u nuu include;
Pyjamarama Blay r Am. Football,
send list. Write to/ mer 271

ew Hot
‘imurhndge Road, Hllew-'en. West

m I would like to get in

touch wllh you for information and

swap gamey write: Neil McLernon, 26
Alma nkstown, Co. Dublin.

software, Master Chess, Snook-

er, Flight Path 737. All £5 each. Watts

St Margarets Hospital,

Punchy,
Haunted Hedges, Mas
rier Attack, Character Definer, and

RSX. Tel: Mark on Washford 40599
after

All new original
Tasword, Football Manager, Snooker,
Admiral Grafspee. Roland In Caves,
Crazygolf, SpeedMaster. £5.50p cach
ine. postage or may swap for Amsoft
el: 0203-3165¢

colour pystick,

originals.
Amstrad , Boss jo

12 ammes, Achatrad Basic utortal ive
books, warth £500+. Will accept £299
cash (ono. ) Inludes many magzines
Tel: 01-388 797

Amstrad e
boxed. Two games; Blagger, Snooker
Basic programming book by Wynford
James. £365. Tel: Martin, Lea Valley
718410
Amstrad CPCAG4 with green screen plus
Amstrad joFylu:k and various gam
including Football Manager. Only 6
‘Tmm old. Sell for £200. Tel: Roch

rrmwlx! manual £10.

her offars considered: Tel: (6pm)
O755.61223%, ask Mark
DMP-1 dot matrix printer, two
ntha ol eriginal box. £150 ono.
Tel- 01-502 2

2 gamespack tapes 15 games

Aquapede, 5 pin din lead,
Aqnlnulrmr-gram £7thelot. D.
Brown, 1 Rd, Faversham,

o Locaien

Send s.a.eforlistto M
Phillips, 32 Glebe Rd Barrington,
Cambs CB2 5RD. Tel:872046.

Apple W + B4K double disk drive
card with cable, 80-column
dBase, Wordst

Appe to rd and
software. annlhleoﬁern Tel Gra-
ham 01-573 2727 after 7pm.

Atarl Video computer system complete
with paddles, oysticks, power .u';lﬁl

ete., six cartridges
el nsumm 8
some disk

video joystick.
awner based
Software for exchange. Tel: 051487

lit; tes u\dd-h
Grtea ek, il dwats Casmenont

64 plus loads and loads B ]
tape unit Tel: Bedford 44060

Atart 1010 tape recorder
whtted, Will swap Cor re 64 plus
recorder and software. Tel rd
. Also wanted antics and a

F' l. brand new Atari 64K RAM-
for 600XL.. Sold 600XL bought.

BOOK L Offon. Write to Mr Thoms arpton

EIII»\nhunwded ‘Withywood,

98
Bm cartridge and
sticks inc
er: David -mrr

sﬁu
A-runkv

cu#u?-'n‘f.'

£8 cach. All excellent ‘riginals. Tel
01-3410464 e
. or sll. Inc
Dy Fmt 8 Sam
Speech synth and many umns Tel:
Poole 886423,
Joysticks: Le Stick, mercury-filled,
icks. Excellent

Le
super-sensitive jos
each new. Only £8
eves,

condition. Clw t £

Atar software swap. B
Solo Flght, Gl g

drive wanted. Tel: 0904-
791007 alter Sprm

leted form to:

Billboard Buy & Sell Form

Free forever — from now on you can advertise your
second-hand equipment and (almost) anything else you
want for free in PCN. To place your Billboard ad, fill in the
form on the left with a maximum of 24 words. Send the

s, 62 Oxford St ™

2HG.

Note that we cannot guarantee that your ad appearsin any
specific issue, and that we cannot accept ads from
commercial organisations of any sort.

40

b_—_—___-—__-

PCN MARCH231885



MICROSHOP

Rates: £12 per si

e column em. Minimum size 3cm. Series discount available. Also
lumn width, 1 column 57mm. 2 columns 118mm. 3 columns 179mm. Copy

Contact: Jacqui Edmiston on 636 6890

t colour available. Mechanical Data:
10 days prior to publication.

U.S. GOLD

CBM 64 U
Zaxxon Raid over Moscow
Tepper Beachhead
Si Bluc Max
Prices inc. VAT + pikp SAE for full lists
CBM 64 Phildats (FCN) SPECTRUM
Cat £8.95 # Richmond Terrace, at £6.95
Pader, . Yerks

Access onders. Yelepheome (0532) $70851

UNLOCK YOUR AMSTRAD
AMSKEY
EASY TO USE utility

TURBO BACK-UP COPY
AMSTRAD CPC464
H

SINCLAIR COMPUTER REPAIRS
Fast, reliable repairs by expericnced engincers,
having serviced Sinclair computers since the

ion of the ZX8. Our price is inclusive of

Mases
e el e
an onginl

-

GOC SOFTWARE LIMITED

Allows back up and hstmg of your|
precious software.
.....m....,....':.'.‘_;%.&'_*.:.*,w[_..
Only (896 inci p + p Overseas pleass add £1.00 postage.
Interlock Services Ltd.

Dept PCN ITB New Cavendish St, Loadon W1M 8JR
Tel: 01-609 8301

BONANZA

Sales of extensive range of
computer accessories.

Up to 40% off normal RRP.
For further deatils send s.a.e. to:

BASIC OOHPII.!H

all parts, labour, postage and VAT irrespective of
fault. *No hidden charges. *While-you-wait ser-
vice avilable, Spectrum £18.75. ZXBL£11,50, 16K
Ram £9.95. Call or send with cheque or P.0. to:
T V Services of Cami Ltd, French's Road,

Cambridge CB4 3NP. Tel (0223) 311371,

Now available
SPECTRUM ‘XK' MEMORY
EXPANSION SY.

AMSTRAD CPC 464
UTILITY PROGRAMS FROM PRIDE
Aleaysthe st and he bt software. Ofering movefeatares

and better value for money than other similar pro
available, We alo offera fast ediable and fremlly il ovler

STCLORE Canver your rogrems 10 ot 48 o our b

for cassette to disk use, etc
Details from, or £9.95 to:

PROSOL

DIAMOND STYLUS PLC b-—————
COLWYNBAY,NORTHWALES, | | o 00
o BT ey
* % NEW # #
iy v o Lo v T
AMSTRAD OWNERS e ——"
unlock Amstrad software 3 ooy o et

SPECIAL OFFER WORTH £3.95
4 e ot vl e g e ok FREE
Europe m[|00£1
rest of workd — add £1.50 per Stie.
PRIDE UTILITIES (PCN)

7 CHALTON HEIGHTS,
CHALTON, LUTON, BEDS LUS SUF

Expertly repaired and thor-
oughly overhauled by profes-
sional computer engineers
using only top grade compo-
nents. Manufacturers recom-
mended modifications are fit-
ted and all units are fully
guaranteed for six months.
£20.00. All inclusive.
MP ELECTRONICS

Tha Laursis, Wending, Dersham. Norfolk.
TEL: 0362 87327

(0524) 35474
DUST COVER SETS FOR AMSTRAD CPi4
SPECTRUM REPAIRS M ing prtd g B TR i
GUARANTEED SIX MONTHS Green pipiag oo moaace covery AMSTRAD CHC4SH oa

keyboard cover. Please state colour ot

COVERS FOR OTHER COMPUTERS
R et
plus QL £2.56.

MATCHING w‘lli FDR PRINTERS!
Amm DMP1, Canca oe P , Commodore MPS

FXi Manncunin. MT30, Fanthes
DX108" Siwa CPI0 CPA 50 St S Tonen

500,

810, Brother HRS. All ot £3.50. Juki 6100 st £4.50
ALSO AVAILABLE

Monitors, Disc-Drives plus 5 good range of Business

Computer corer eg, IBM PC, Apricot, itk Piemse

48br turm round, firs class postage from

BBD DUST COVERS
MANSE AVENUE WRIGHTINGTON WN6 9RP
TEL: 0257 422968

—_
PHASE FOUR COMPUTERS
FOR THE VERY BEST IN SOFTWARE AND HARDWARE

Fast delivery on ALL the top games for 48K

rum, Commodore 64 & 16, Vic-20, BBCB,
81, MSX, Atari, Dragon, Oric

CAN'T FIND WHAT YOU

WANT IN THE SHOPS?

CONTACT US, WE WILL
GET IT FOR YoU!

# Phone or send s.a.e. for price list and

details of our brand new software club.

Over 1000 titles with up to 20% off ALA.P.
(All prices inc. V.A.T. and P&P) PLUS free
membership *

Contact
PHASE FOUR COMPUTERS,
REAR PREMISES, 4 SHIELDS ROAD, BYKER,
NEWCASTLE UPON TYNE

10A
TEL. TYMESIDE (091) 276 2023 24 HRS.

OUR AEPUTATION SPEAKS FOR ITSELF

PCN MARCH 231985
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MICROSHOP

WDMarss Tutos
Specilicaion 23 or Spectnen bul n0 speech (huty 19, Ci

(basel)

‘WD )
From absolute beginner 1o beyond RYA and Amateur Radio

recerving. Agjust pach. Set speed 10 your fesi level (4-19 wpm)

Leam from single characters, via QTougs with widk SPACES 10

ces

Y34 Daar, n CHECK 8 Scrven ot Printes or LISTEN 1o phonetic
ALKBACK from Curman Micr i fied. Also own
message. random hgures. leflers of ma

Tradewind (base £4)
Sailing/trading strategy game with graphic surprses
JerseyQuest base 641
Text aventure wih Bergerac and the Dragon

baa price only

0 or Spacirem Microdrives — £2

5.25" floppies 2 mulmmw

Two o more programs on one me nﬂ’

EG WO Utites 3ndRefOL for 8,50, but WP S5 omndl

250 o update earber edhons
‘WDSoftware, St Mary, Jersey
Tel: (0534) 81392

PROPESSION AL
MAGNETICS I.T'D

AN/

Gassalte Hawsa, 329 Humsiet Rose, Lesss LS8 3V
FRELPGST Tet. (#832) Tod00s.

DATA MANAGEMENT
— Leading the way in QL software —

12, Larch ‘
Haxby, York “'BBRI.I Tei: ) 760351
Our Apeil st now availadie. Piease send or call o detads

85 New Semmer

MPUTER REPAIRS |
Lo R T | oo
BAl vIc20 £20.00
DEngJEED T Commodore64 £32.50
3.‘.2&“”;2;““ Wechest Shegse o Dm‘gnlngz gz gg
CONFUZED .2 wy edvcalional cassefle Lpe ORIC 1/Atmos ¥
recorders. Model ER T80 Brand new ZXSpectrum £17.25
‘boxed £150
® 1 x Sharp MZ 700 comy £115 ZXInterface 1 £17.25
L ""CU 14, oF e o, iy ad - 2XMicrodrive £17.25
3 S e s
e —— H AR e R B% e
CENTRE LTD. i e e e
For lasi reliabie repair service. snd your 16/48K ‘I'ELETEL EDIIMI.IIIII:ATIDIS lTD Ring for ful detadl: (02M) 21645
N ! vt T g ZEDEM COMPUTER LTD
i B, G e
Hemal Computer Centre Ltd. COMPUTER hFIEEF;;‘MRS r CAR CURE FROM smﬂmm
52 High Street, Spmm -
Hemel Hempstead, 2X:81:£12.00
Spectrum 16-48K Upgrade: £27.50
o Gbdg 12438 g ST,
Tel: 0442 212436 ascripton of laud and n‘i’,"mf,"m Postal order 1o e
expars
WDS Software CAPITAL COMPUTER SERVICES
FOR THE Dept PCN, 44 Rich's Road, Cardifl CF4 4AA
e el £5.50) A Tet \Om:‘umw
IRectory of vi sarvice Acom, Dragon ‘Commaodore
P LT WANESR
5 Rl s b, & 0 PERSONAL OOMPUTERS
1 ||u¥m;mﬂmm so%ch:'ur w o all models bought for cash
‘WD Utilitien for CST Discs (basess) Morgan Camera Company
R N — - —— 160 Tottenham Court Road,

London W1. Tel: 01-388 2562

PULSATRONICS

VERBATIM 5%" DISKS

AT LOWEST EVER PRICES
Verex (1 Yr. Guarantee)
MD200 SS/SD £14.25
Datahle (5 Yr. Guarantee)

SS/DD £15.50

MDSEO DS/DD £19.75

MD557 Ds/QD £25.25

Prices are per box of 10. Add 95p P&P and
VAT at 15%

Send cheque with order to:—
PULSATRONICS, 16 Chelton Close
Newcastle upon Tyne NE13 7NF
Telephone: (0632) 365748

RECORDMANIA
14 DAVYGATE CENTRE YORK
Tel: (0904) 33993

Beat these prices for Software!l!

SPECTRUM 2

i

;

i ] ‘

= a
1]
x o
e e an
St T rmire g s oz oo
Gy LRGN ELATIES
o pePae ket im
e a5
Mot T Cods in
e e an
T Cor an
oo Cm aa
O s P an
oeeen an

T s K G
e " s o 400 €2 mch (P
coumoooRE 4

By g0 frrars  Farany

e
Please sand cheque or Postal Order payableto
“Recordmania-. Postage and Pack
Or call In our undreds of
PLEASE STATE ALTERNATIVES.
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move up to

programs, inchuding Software
JET SET WILLY

“TASWORD THREE"! Over 50 arcade games, adventures and utiity
1 Projects’

S.AE. tor list fo;

PROGRAMMERS!

s S, l DO YOU WANT
: e | FREELANCE WORK?
Supplied on cassette with manual .. £9.99 J CONTRACT WORK?
REFORM SOFTWARE : FULL EMPLOYMENT?
e iy Computer Repair Centre PUBLISHING?
Have you gt problems withyour compuer? DISTRIBUTION IN EUROPE + UK?
Then call us for:
gy 2 Commodore. DO YOU HAVE —
Specium, Drages e PROGRAMMING SKILLS —
O'LEVELS Malorderor calln ON ANY POPULAR MICRO?
- icati CONVERSION ABILITY?
not just revision but siso tuition '%::’.‘:’J,,‘{.f;::':::gt‘,t'ﬂ'jﬁ}.‘;:{“ A PROGRAMME TO PUBLISH?
] Tel: 01.805 7772 AN IDEA TO DEVELOPE?
I IFSO—
ACT SIRIUS MICROCOMPUTER ANCHORLORD LTD
with 1.2 megabyte floppy disc drives (AN ESTABLISHED SOFTWARE
HOUSE IN EUROPE) WANTS
T i TO HEAR FROM YOU
M - % HIGHEST RATES PAID (+ ROYALTIES)
Contact: ANCHORLORD LTD
each subject only |:755|m pip oﬁ?‘;‘z‘;g; ?:1{;?;?1;39 The International Business Centre

29 Glass House Street

LOGO, FORTH

equal

PASCAL&SC TASPRO TEL: 01-734 6080/734 8466

enables Tasword Two to justity using
spaces betwesn words
*&Tﬂrﬂhr‘rm“h_' s \
nclus il
Sy sz | [ 10 BOOKTHIS SPACE
or mansmnsf;s::les:;:emur printer and PHoHE 01-636 6890

Seven Stars Publishing, Dept.

p—r | {15 Gloucester Avenue, London ww TAU g NOW! J

“PCN would like to point out that

illegal to break commercial copyrights™

THE BEST ATARI RANGE OF SOFTWARE IH THE U.K.
ATARISMASHHITS 32K Cassette8K Dsk
VOLUMES 1,2 and 3.
FIVE GREAT GAMES
ncudng JET-BOOT JACK,
1N EACH PACK!!!
Only £14.95 Cassette/
£17.95 Dek
PLUS
cowssus CHESS 3.0

Ah\

ENGLISH SOFTWARE's GREAT RANGE & avalable at selected
tranches of. @ LASKYS @ BOOTS @ VIRGIN GAMES CENTRE
(London) @ SILICA SHOP (Mal Order and Retal) ® WILDINGS ® LION
HOUSE @ JUST MICRO (Sheffieid) ® VISION TECHNOLOGY
CENTRE (Croydon) G B MICROLAND (Waterioovlie)

Contact G.B. Di Tel: 944 894

ENGLISH SOFTWARE TRADE ENQUIRIES
TEL: 061-835 1358

ltxul\\
to complain about
an advertisement.
Once you know how:

One of the ways we keep a check on the
advertising that appears in the press, on
posters and in the cinema is by responding to
consumers’ complaints.
Any complaint sent to us is considered
carefully and, if there's a case to answer, a full
investigation is made.

If you think you've got good reason to
complain about an advertisement, send off
for a copy of our free leaflet.

It will tell you all you need to know to
help us process your complaint as
quickly as possible.

B T e .
ASA Ltd, Dept 1 Brook House,
Torrington Place, London WCIE 7THN

'l-'hiuplaudnmndm-‘ i f high standards of ad
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Since trading started again,
Acorn’s share price hasn’t done
badly — it has been dropping
much more slowly than before
suspension.

"What this means, writes our
financial correspondent Penny
Wise (née Pincher) 'is that the
City hasn't made its mind up.
But one thing is for certain: at
their present rate of decline,
Acorn’s shares will be wol
less in 12 days' time.’

But whatever the City
thinks, Acorn is hitting back.
Last week it was announced
that the BBC Micro would be
ﬁlmg on sale in Latin America

e machine will be built in
Mexico and sold there in a
Spanish version. There will
also be BBC invasions of Pana-
ma, Venezuela, and other coun-
tries in that neck of the woods.

To be sold in Mexico the
‘machine has to be built there —
it'sa stipulation of the Mexican
Government, to promote its
own industry. But the BBC
Micro won't have the field to
itself; there’s at least one other
prominent supplier making
and selling micros in Mexico,

one that helped to boot Acorn
outof the US by putting upsuch
strong competition. It's called
Manzana — which is the Span-
ish word for Apple.

‘What is it about cows? Thisis
thequestion on everybody’s lips
in the wake of a record-break-
ing entry to our last Laughline
competition (issue 100).

We were awash with bovine
captionsto the photoinnocently
supplied by Compaq. They
ranged from the downright
offensive (. .. and we use the
cow to print out PCN articles’,
from Nick of Beckenham who
will bereceivinga visit from the

boys) through distasteful refer-
ences to artificial insemina-
tion, to the hi-tech jokes that

milkmaids each
other.
IBM cow-patibility was a

popular theme, and the possibi-

might tell

lities of udders were endless
('No, not that one — the udder
floppy,’ from David Currer of
Farnham Royal). Butinthe end
we went for the cuddly absurdi-
ty of Alexander Kells": Tt's very
clever but I think we should
have stuck with the mouse.”

Congratulations, Alexander,
£20 will be on its way to you as
soon as the pony express will
permit.

ould have cut the tension with

a knife as our Win a Metro
petition was judged. Which
reader of a YNU Business Publica-
tions magazine would step forward
to win the star prize?

Proving that quality counts, it
was a PCA reader, RG Smith of
Partsmouth, whose entry impress-
ed the judges the most. Identifying
the machines was almost inciden-
tal — RG's pedigree was obvious
from the way he/'she completed the
tie-breaker: ‘I choose Personal
Computer News because . . . the
wit of its writing and criticism quite
biting makes reading intriguing
and lear

Congratulations to RG and to all
the runners-up, and thanks for
entering to everybody else.

b Hellvse

Tts ok ts ‘

\

IM,(IOEM

N
\[“ 0y

SYNTAX ERROR!

In issue 102's Microwaves,
Stuart Moore's tip for calculat-
ing space in the BBC's buffer
had a bracket missing. It should
have read.

M=&BOIFOR N=0 TO 15E=-(MN>=E)
NEXT.PRINT(255—E) "bytes free”

In our review of the Yamaha
MSX computer in issue 100 we
accidently stated that the Lon-
don Rock Shop was the dealer
for the machines. In fact the
shopis a retailer and the dealer
is Yamaha on 0908-71771

In our special feature on mod-
ems in issue 98 we gave an
incorrect telephone number for
Miracle Technology. The cor-
rect number is 0473-50304. We
apologise to everyone con-
cerned

In Monitor, issue 102, we reck-
lessley described disk drives for
the QL as being ten a penny.
This is what's known as artistic
licence, or to put itanother way,
not quite true. In fact at that
time the only disk units gener-
allyavailable, with the promise
of immediate delivery and the
option of paying by credit card,
were those of CST, sold as the
Computamate QDisk

NEXT WEEK

Stand by your workbenches as
weopen up the new PCN special
feature, a guide to DIY that will
build, week by week, into an
almanac of practical projects.
Westartoff with the equipment
you'll need and asimple project.

PCN DATELINES

COMDEXJAPAN March 26-28 Harumi Centre, Tokyo Interface Group, 300 First Avenue,
dh Mass 02194 (617) 4496600
Info 85 March 26-28 Olympia, London BED, 01-647 1001
6809 Calour Show March 30-31 Royal Horticultural Hall, London  Computer Marketplace, 01-930 1612
SW1
Softcon March 31-Apr 3 Northeast Expositions, US 617-739 2000

Georgia World Congress Center,
Atlanta

London Festival of Computing April 9-20 Various Contact Jim Lagden, 01-240 8206
The London Computer Fair April 18-20 Central Hall, Westminster :lalraitbalgp:lihury 01-303 8849 Prestel page
0. 81
Computer Assisted Learning April 11-13 East Midlands Conference Centre, Dr Phillips, Shell Centre for Mathematical
Exhbn Nottingham lz'lgﬁmtmn Univ of Nottingham, Notts NG7
Saudicomputer 85 — Second April 14-18 Riyadh Exhibition Centre, Saudi  Brendan Jennings, OES, 01-486 1851
Computer and Computer Graphics Arabi
Show (Trade)
N\}Inhern Computer Show (Trade  April 16-18 Belle Vue, Manchester Reed Exhbns 01-843 8040
only)
Computer Aided Production April 30-May 2 Wembley Conference Centre David Houchin, 01-579 9411
Management Exhibition
Apple 85 May 8-11 ch;ul Complex, Hammersmith, Pamela Goodwin, 061-480 7863
London
Micro City 85 (Trade) May 14-16 Bristol Exhibition Complex ASP 04427-73291
Business Computer Show June 4-6 Earls Court, London Read, 01-643 8040
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MYRDDIN
FLIGHT SIMULATION

Real time simulation with 3D Graphics

Uses massive 64,000 x 64,000 LONGITUDE &
LATITUDE. flying area, making each flight
completely different. Developed under pilot
instruction to give redilistic flight effect.
View through cockpit gives moving
3D graphics.

Comprehensive instrument panel with moving
needle meters and digital displays.

15 Aircraft types from 100-500 knofs airspeed.

3 runways available for refuelling, take-off and
landing . .. ground and landmark orientation
correct with all flying attitudes (rolls etc).

3D landmarks you can fly around.

Hours of absorbing skilful involvement with this
superb simulation ... complete with
manual and fully detailed chart of landmarks
and airfields.

JOYSTICK OR KEYBOARD OPERATION
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Why cant all our printers be like the JUKI 6100?

Because every business is different. but a sensible, sensifive appreciation of individual
Not everyone, for instance, needs the full sophisti- needs and requirements. So whatever you want
cation of our remarkable 6100. (Though judging from your printer, you'll find a JUKI that's just right
from the fact that i's one of the best-selling printers for you.

in the UK, quite a few people do). But just because you're concentrating on their
And not everyone has an IBM* computer (though differences, don't overlook the important fact that
for those that have we've just introduced the two things, at least, never change.

brand-new, IBM* graphic printer compatible 6100-). Quality and value, for instance.

No, not for us the ‘take it or leave it approach, In these respedts, all JUKI printers are the same.

*IBM is o trade-mark of IBM Corporation.

JUKI 6100: one of the best seling lefter
quality doisywheel printers in the UK

Graphic mode and full word processing
support,

/ &

JUKI 2200: fully portoble daisywheel g
printer with 2k buffer memory and full
word processing support. Ideal for
use of

processing support JUKI 6000: letter quakty daisywheel
rnter devgned speciicolly for home e,
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JUKI 5520: low-cost, high quality
dot matrix personol computer printer
High speed (180cps), graphic mode

and optional 4-colour print function. NLQL
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Technology true to type

JUKI (EUROPE] GMBH - Eiffestr. 74 - 2000 Hamburg 26 - F. R, Germany
Tel: (040) 2512071-73 - Telex: 2163061 [XI D) - Fax.: (040) 251 27 24.
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