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Exploits your BBC music potential to its limits.
Features: Full push button

operation, over 30

separate functions for

7 recording, mixing, editing an
ATARI 400/800 sound effects etc. 4 channels,
MAGIC WINDOW 5 octaves, 100,000 envelopes easily
[ el selected. Over 2000 note storage
Bx8 grid. Save to tape. capacity Aeady made music files
Load from tape. Freely included.
merges character sets Author: Andy Willlams

iNto existing programs. For model A or B

Hex & Dec. O/Ps PROTECTOR

Character manipulation: Features: Pods, monsters who kill on
Mirror, rotate, invert, contact, mine laying UFO’'s. monsters
left. right, up, down, hold, increase in size as game progresses,
wipe, cancel. new pods every 1000 pts.,

Redefine whole hyperspace function. Full colour hi-res
character set. Also graphics. sound. Joystick control
works in colour mode. For the model B with 18K + Joystick.

Excellent examples
supplied

Author: Andy Green

WIZARD
s i G Pk The lands most besutiful maidens

are being sacrificed by an qmmii(lng

. MAGIC WINDOW

FOR THE ATARI 400/800

QUICKSILVA

| MINE!"-UT
QUICKSILVA

CHARAGTER GENERATOR
with FULL JOYSTICK CONTROL

i
s »
v S
Please send order to
Quicksilva Limited,

Palmerston Park House, l— - . . . S

13, Palmerston Road, e
Southampton. . L& ] —

BBC GAMES
Music Processor

Please send me the games as ticked
Total cheque/PO. enclosed Cheques

Protector payable to Quicksilva
Wizard

DRAGON GAME . N

Mined-Out £6895 Address

ATARI 400/800

Magic Window £B.95

w These

ing to QUICKSILVA Lid's lerms of Irade and
canditions of sale. Copies ol which are
available on request
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The IBM PC- L()mpulih|u bandwagon
gathers pace,
and software protection, page 3; the
shape of things to come from the US,
page 4, and a new Star from Micropro,
page 5; openings for software marketeers
on page 6 . . . and events of the past
week on seven pages of news.

Random Access 15
Your space . . . your letters. Write to
PCN and take a chance on winning the
£10 note!

o,
4,
&"0 ‘s

Routine Inquiries
Don’t worry — write. Put
your problems on paper
and send them to Max.
He'll solve them in hi
regular question
answer columns. L ’

Microwaves
£5 for a hot hint. Turn your bright ideas
into hard cash.

Gameplay 51

Amazing mazes for the
Spectrum and science
fiction for the Apple I in
four new games.

(W}
PCN ProgramCards 55

Complete your Wacky Racers program
for the Oric, calculate your mortgage in
the Sharp MZ80K and add a ut for
the BBC Micro to your ProgramC: ard
collection — plus a subroutine and
sample program.

Clubnet 69

PCN’s at-a-glance guide to micro clubs
puts the contacts at your fingertips.

Readout 72
More from PCN's selection keeps you up
to date with what's new on the bookstalls.

Databasics 73

Your buyer's guide to micros: latest
prices, detailed specs. . .

Billboard

PCN’s free ad service gives you the
chance to buy and sell micro kit.

Datelines 88

Where to go; what to see; who to get in
touch with in this coming events column

('m'rrpluungm’ﬁh\ of Tycom
Microframe by lan McKinnell
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Any Advance on IBM‘.;

Awave of IBM PC compatibles
will flood into UK shops this
summer.

The announcement of no
fewer than six machines came
last week claiming IBM com-
patib at prices that will
either make you laugh or ery.

Cheapest of the lot is the
Advance 86a. It is a British-
made micro costing a mere
£399. For the money you will
‘get a cassette-based machine
with 128K random access mem-
ory, 16 n.ulour graphics
84-key IBM-style kfyha:m!

A disk version
machine, the 86b, will be avail-
able for £999. It will have twin
320K disks and MS/DOS as the
operating system. The memory
can be expanded up to a total of
T68K.

Corona Data Systems will
also be offering two models.
The Corona PC and the Corona
Portable PC were launched in
the US last year at prices that
undercut the IBM machine by
about £900. At the time of going
to press the UK prices were not
available

Top end of the price scale is
the Hyperion from Gulfstream
— this is the same system'as the
Ajile launched by Anderson
Jacobson last week (PCN April
15). Built by Dynalogic, it costs
£2.900-plus. A re-run of the

confrontation
between Gulf-

Sirius/Victor
looks  likely
stream and AJ
It's based on the 8088 run-
ning MS/DOS with 256K
RAM, two 320K 5%in floppy
disks and a built-in 7in amber
screen. It's portable, having a
tiny footprint, a canvas travell-
ing bag and weighing in at

Y I.]_L‘

drive between 80K and 160K. A
similar user interface extends
into the Ajile’s two bundled
software packages, Multiplan
and a text processor called
In:scribe.

Al hopes to support the
machine in a similar manner to
its terminals. The Ajile will be
ble for outright purchase

Corona's
Oh-minus-three pounds on the
Osbornescale. They system has
high resolution gruphn: d a
battery backed-up re:
clock as standard.
Dynalogic has made some
medifications to allow MS/DOS
to be driven from the function
keys, complete with on-line
help and support for a RAM

portable — one of two micros awafted.

or on company lease

Advance Products is a com-
pany new to microcomputers,
which may raise questions ab-
out its ability to supply
machines in volume. With the
prices it is quoting there will
certainly be great demand

Advance has kept down its
costs by making use of Uncom-

mitted L ng Arrays (ULAs) in
inc

reduce lh: number of compo-
nents required. Neither micro
comes with a built-in screen.
The machines make use of
the 8086 chip, which runs mar-
ginally faster than the 8088 used
in the IBM. They also have 16K

of RAM committed to the
video display, which offers re-
solutions up to 640 x 200 for
graphics and 80 x 25 for text.

Interfaces on the 86a will be
cassette port, light-pen, joys-

ick and a centronics parallel
port. In addition, the 86b will
have a R$232C serial interface.
It will also have four IBM-
compatible expansion slots and
what are described as two true
16-bit slots.

The company says that the
micros will go into production
in June or July

Corona has yet to announce
its UK distributors, and no date
has been fixed for the launch of
its machines.

Both micros_feature 128K
RAM, 640 x 325 graphics, a
single 320K disk as standard
and monochrome screen dis-
plays. Serial and el inter-
faces are provided, as are IBM
compatible expansion slots.
Memory can be expanded on
the main board up to a total of
512K.

Cabel videos
with knobs on

Cabel Electronic is hoping to
put your micro properly in the
ture.

Until now, Cabel’s monitors
have supported only RGB in-
puts, and their vertical hold and
contr controls could be
altered only by taking them
apart.

But the company plans to
launch two new machines in
May that will have recessed
controlson the outside, and will
be more versatile in operation
c model will still
¢y RGBinput, but the

vertical hold and

brightness,
contrast will all be controlled

from the outside. The £250
version will sport RGB and
composite video input (PAL),

as well as a colour and volume
control.

The new models mark the
beginning of Cabel's monitor
production in this country. Un-
til recently, all the monitors

'Warranty

promise as
loTech fails

loTech, maker of the lona
business PC, is in the ds of
the Receiver. But it is con-
tinuing to trade and will honour
its warranties.

David Greetham, managing
director, said: ‘We are con-
tinuing to trade while the re-

ceivers examine our prospects
further. They are making
arrangements to make sure
warranties are met.’

He continued: ‘It's early d
(the Receiver wasappointed on
April 8) but everything will be
sorted out over the next eight
weeks. Basically, we ran out of
working capital.”

The company sells its own
twin disk drives, software and
colour printers for use on the
£2,600 lona, which runs CP/M

were produced in Italy, making
itdifficult to control quality and
modify the equipment. But
with its change to productionin
Wrexham, Cabel hopes to
overcome those problems.

Although Cabel's existing
monitor controls were placed
inside the case of the machine to
prevent people from uninten-
tionallyspoiling thedisplay, the
new controls will provide the
same function by being reces-
sed so that accidental adjust-
ments will be unlikely

On the trail of

Electronic  Office  Services
(EOS), reputedly the biggest
greyimporterof IBMPCsinthe
UK, can now be found at
Bridge House, 233-234 Black-
friars Road, London SE1, tele-
phone 01-928 3377. But there is
currently some mystery about
EOS — PCN found it impossi-
ble to contract the company
over several weeks.
PCNspoke tovarious dealers

EOS...

who have done busines
EOS and found that they
had no contact with the firm for
at least six weeks.

For all users of grey PCs,
IBM UK is prepared to provide
service as long as the parts of
your machine are standard
IBM. Work will be carried out
on a time-and-materials S,
but if your components aren’t
standard, extra will be charged.
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Amber set to
honour its
warranties

Don't tear up the warranty on
your Amber 2400 printer yet —
it could be valid after all.

On April 1 PCN reported
that Amber Controls, the com-
pany which introduced the
printer late last year, had gone
into receivership on February
17, and that the on-year war-
ranty on the machine might no
longer be honoured.

Amber and its parent com-
pany — W Lethaby and Com-
pany — have been sold, but it
looks as though the new owners
will honour Amber’s old war-
ranties. Although Amber Con-
trols no longer exists, Amber
managing director Dave Rayn-
er has stayed with the new
Lethaby Numbering Systems

Ltd.

And Mr Rayner said last
month that if the company was
sold and he was still in charge of
the printer operation, he would
make sure all warranties were
honoured. Mr Rayner was un-
available for comment this
week, but Lethaby officials
confirmed that he still holds the
reins on the Amber 2400
printer.

Any anxious Amber owners
can get further details by con-
tacting the company.

DEN M

Structure is bonus
in M-TEC package

You can now get a new, BBC-
approved on CP/M systems,
and the promise of structured
programming is the bonus.

This new software package
from M-TEC Software of Nor-
wich is BBC Basic (Z80) for use
on CP/M machines — it costs
£95 plus VAT

Unlike the popular M-Basic
this version of BBC Basic is
claimed to provide users with
advanced features like long
variable names, multi-line
named functions and proce-
dure which can have lacal
variables. BBC Basic (Z80)

also offers parameter passing
and an in-line assembler.
File-handling commands are
included so that, in addition to
serial and random files, fully
indexed and linked files with
variable length records can be
created and manipulated
This versionis only for use on
a Z80 CPU running CP/M,
whereas Acorn’s version of
BBC Basic will run only on
machines using the 6502 pro-
cessor. In its move towards
structured programming it fol-
lows other producers of Basic
interpreters — a trend is de-

veloping.

Grundy 8200 and Superbrain
are just two examples of
machines that will take the
package, and M-TEC is cur-
rently talking to Torch, which
hopes to be running this version
on its machine by August

You can now get the package
direct from M-TEC Computer
Services, telephone  0603-
870620, or Software Limited,
telephone 01-387 8832. Free
updates are available for a year
on both the program and the
documentation.

Verbatim
plans floppy
shop scheme

Youmay soon find iteasy to buy
floppy disks when and where
you want them, and in flexible
quantities,
retailing scheme gets under
w,

Floppy disk maker Verbatim
plans to move into high street
electrical appliance shops in
June. And if its pilot scheme
succeeds you might be able to
buy disks in the same way you
now buy notepaper.

Verbatim has also unveiled
its new floppy disk coating
factory in Limerick, Ireland.
This could bode well for the
future availability of floppy
disks

Verbatim’s  3%2in  floppy
seems poised to make in impact
with its portability and medi
durability, and Verbatim ex-
pects the hard-cased microflop-
pies to be made in Limerick
within the next two years.

when a new disc |

HEAVY-DUTY PRAXIS — Thl'lﬂ-m-llhd-'d Praxis has been a popular
portable printer

ata The

mmhhmuluﬂdu;wnhll-‘lhmwﬁvmwl:m
£485.

The Praxis can alsa be used as a stand-alone typewri
daisywheels and 17 function keys. (The

L
Practical Praxis, page 21.)

er. It claims 100

Epson deals

|launched

Epson has struck up a deal with
twosoftware houses, Peachtree
and Pearl, to produce packages
for the new QX10 micro.

The QX will cost £1,735 plus
VAT and has the vital statistics
of 192K RAM, 2% 320K floppy
disk drives, gqwerty keyboard,
monitor, three processors and
‘CP/M as its operating system

Steve Forster, an Epson
d: “The QX10 looks
lue for money than its
ors — IBM PC and
Sirius I. And Peachtree and
Pearl were chosen to supply
software because Epson is con-

| cerned that their dealers are

able to get good support for the
system.”

The QX10 together with its
software packages will be avail-
able from May 1 from Epson’s
125 dealers and distributors.

CRA software saver

By David Guest

A scheme based to protect you
if your software supplier goes
outof business is expected to be
adopted by the Computer Re-
tailers Association (CRA) this
week.

The CRA plans to hold
source code copies of business
software, so that if your sup-
plier goes under the originals
will be available. You will still
have to pay for maintenance
when you needit, but the idea s
that you won't be left with an

he scheme has been
:lpprme(i in principle by the
CRA’s committee, and should
be passed at a meeting on April

CRA chairman Colin §
ley admitted that it had draw-
back, but he said that it repre-

sented a step in the right
direction.
“The problem will h' getting

he suppliers to agre s Mr
‘Our canvassing of
opinion among them has only
been informal so far, but I think
there should be no objection in

principle as long as the source
code is held by an independent
body.”

The independent body is
likely to be the CRA's solici-
tors. Other rules are to be built
up around the execution of the
plan — the essential condition
is that the software supplier
should have gone out of busi-
ness.

The CRA itself includes such
software houses as Pegasus and
Tabs, and these companies will
be among the first subscribers
to the plan.

PCN APR22, 1983




[PCN MONITOR

Siriusgets 512K

Microsinline

formemory
expansion

From Chris Rowley

Wanted — enormously improved virtual memory system. Must
be as cheap or cheaper than today’s floppy disk. Must offer
several megabytes in a small and convenient package that can be
wsed in an ordinary human environment without the risk of
damage and loss of data.
You might be forgiven for thinking this
demand, except that there scems to be an avalanche of new
hardware for virtual memory storage falling into place

New micro chips like the Intel 80286 have appeared on the
scene— and they can \uppmldfull2|p.xlb‘.'lc(1[\Irlu_ﬂmtnmn
New 16 and 32-bit microcomputers that will appear in the next
few years will put the processing power of a mainframe
computer into a micro.

And within 18 months to two vears, such marvels as the
Drexon Lasercard will appear. Two megabytes of ROM on a
playing card area !

Il be available for $10 or less!

By 1985, Toshiba plans to put out a micro floppy disk
employing the new perpendicular magnetic recording techni-
que, which will offer 50 megabytes or more of RAM for about
$50 more than today’s 400K floppy disk.

Before these perpendlcu]‘nr magnetic recorded disks become
available, of course, the three inch micro floppy will have
reached the market in great numbers. However, the first
generation of micro floppies will be linear magnetic recordings,
and despite improvements over the current 5%in disk, they m]l
hold at most 0.5 megabytes per side.

Similarly, there will be lower-priced Winchester hard disk
systems appearing. But there gre many who doubt the value ofa
hard disk system outside of the business environment, where
smoke, pet hairs, even dandruff, can be kept to a minimum
along with temperature changes, humidity and all the rest of the
serious threats to hard disk systems.

What is becoming clear, though, is that enormous improve-
mentsinvirtual memory are becoming essential for the Lumplcx
new software now uimmgufdg:‘m such fe
operating system, and the Vision multiple application software
promised by Visicorp for release this summer

These new systems — while wonderful to contemplate —
need agreat deal of memory. Even with 256K RAM. it won’tbe
possible to run Vision with more than a desk top management
system and one applications program: hence the need for cheap
new forms of virtual memory that can be quickly accessed by
microcomputers.

‘Which is why there are so many Japanese companies working
hard on perfecting perpendicular magnetic recording. This will
end the old problem of squeezing thousands of tiny magnets in
linear arrangement onto a disk, each magnet representing a
single bit of information. The problem of magnets demagnetis-
ing themselves puts an absolute limit on the memory storage
potential of the linear method.

But with perpendicular magnetic recording, the tiny magnets
are created inaforest of crystals standing out of the disk surface.
They can be squeezed together much more tightly, and thus
achieve five to 10 times as much memory storage capacity.

Even better, the new PMR floppy disks will be only 50% or
more expensive than the current types, thus continuing the
trend towards cheaper memory per byte.

However, while PMR offers a tremendous improvement in
read and write memory cap: the advances in laser disks and
cards are opening up new vistas for software creators. Drexler
Corporation’s laser cards are now starting to enter the L
market and they promise a dramatic lowering of software costs.

capacity of your

e Research
has produced a RAM board
capable of storing 512K.

According tc s UK dis-
tributor ACT, the largest add-
on available until now for the
Slnu\ was its own 384K board.
‘We've managed to squeeze on
id Gerry O'Prey.
aging director of Intelligence
Research. ‘And with it we
provide free software toallowit
to appear to the system as a
pseudo-disk.’

Volume quantities of the
board should be coming off the
production lines in a week's
time. It will be sold through
dealers, and the one-off price to
adealer is £190.

Intelligence Research
already sells a 256K board for

the Sirius, but the new product
gives it a range to offer. The
minimum  configuration s
128K, and plug-in extra chips
build it up to 512K

The company recently intro-
duced boards for the IBM PC
and Apple systems. For the
IBM PC it has a 64K board
upgradable to 512K and a
multifunction board with a
communications adaptor, a pa-
rallel printer port, clock/calen-
dar, software for a pseudo disk,
and a printer buffer.

In the Apple line it produces
RAM boards up to 256K for the
Apple II, and screen conver-
sion boards for the Ile.

Intelligence Research is an
offshoot of Intelligence UK,
which produced the modelling
software Micromodeller.

Hot on the heels of Apple,
Xerox became the second PC
computer giant to cut its US
prices the week after er.
Its Model 820 dropped 26%
from $2,445t0%$1,795, while the
Apple 1IT's price for the 256K
model fell from $3,495 to
$2,695. The 128K Apple III
dropped from $2,995 10 $2,495,
and Apple announced that it
would be discontinuing this
Version.
An

Apple  spokeswoman

Xerox copiesAppleon
US Easter price cuts

d: “We are not in a position to
comment on why prices have
been cut and we cannot say
whether our UK prices will
follow suit.”

On the subject of possible
UK price cuts, a Xerox spokes-
man said: ‘Prices aren’t being
cut here on any of our models
and as far as I know there are no
plans to do so.’

A US price war need not
affect the UK, as earlier spar-
ring has shown.

Database
onTelevideo

A database management sys-
tem for Televideo users is now
available from software firm
Midlectron.

It has just launched a new
DBMS for the Televideo range.
Called TeleDBMS, it is basical-

ly the CP/M system, Optimum,

adapted to work with Tele-
video's single user and net-
working systems. It costs £529.

TeleDBMS lets you create
your own menus, data entry
and display forms, output for-
mats and customised reports.

It also takes advantage of
Televideo's hardware features,
with the result that many com-
mands require only one keys-
troke.
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AnewStarin
thefirmament

Mictopro_has added a_new

of CP/M software pa

es.
The new Star joins
Micropro’s constellation is cal-
led Infostar — there is still no
sign of StarStar. Micropro de-
scribes it as a file processor and
business report generator.
InfoStar combines the fea-
tures of two other Micropro
products, Datastar and Report-

Micropro says that experi-
encedusers will get the most out
of InfoStar, but adds that non-
programmers canuse it through
an on-screen menu and asimple
forms production routine.

According to Micropro the
package also includes a selec-
tion of report qualities, a sort
that can handle 560 records a
minute, and hooks into other
Micropro products such as
WordStar.

Encotel’s EDS for business

EDS System 2000 from Monte Carlo,
New business computers have
reached the UK from Monte
Carlo.

The EDS range of mac!
the souped-up CP/M-
ible TurboDOS operat-

runs

g system.

The EDS 1016 and 1516 dual
processor models can run both
8 and 16-bit software, and disk
storage ranges from 720K on
floppy to 10Mb on a Win-
chester.

The 1516 costsaround £2,716
plus VAT, while the 1016 is
about £ plus VAT.

The 1850 model has 50Mb of
disk storage, uses a ZBOA and
an optional Intel 80186 proces-
sor chip — claimed to be twice
the speed of the 8086. This
model is available as an 8-bit
system or in a 16-bit dual
processor version and costs
about £6,000

All three can be networked
together, so the range provides
stand alone and multi-user
capacity, and runs CP/M prog-
rams on TurboDOS.

Encotel Systems of Croydon
is sole EDS distributor.

PCN Charts follows the rise and fall of the UK s best-selling micros. This
fortnightly top-of-the-shops list tells you what's selling best over the
counter; it does not take account of mail order and does not count
deposit-only orders. This week's figures show the number of machines sold
in the two-weeks period ending two weeks before publication date (in this
case April 15), sothese charts tell the story in high streets between March 18
and April 1.

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

Top Twenty up to £1,000

MODEL DISTRIBUTOR
A 1 (3) Sinclair Spectrum (SI)
» 2 (2) Sinclair ZX81 (SI)
¥ 3 (1) BBCModel B (AC)
A 4(7) Dragon32 (DR)
A 5(6) (CO)
A 6(9) c 1 (OR)
A 7 (17) Lynx48 (CA)
¥ 8 (4) AtaridoD (AT)
A 9 (14) Sharp PC 1500 (SH)
A 10 (11) Commodore 64 (co)y
¥ 11 (10) Atari 800 (AT)
A 12 (15) Texas TI99 (TE)
¥ 13 (5) Newbrain A (GR)
¥ 14 (12) Acorn Atom (AC)

15 (—) Sharp PC 1251 (SH)
¥ 16 (8) Jupiter Ace (uy
¥ 17 (13) Apple Il (AP)
» 18 (18) Colour Genie (LO)
¥ 19 (16) Epson HX20 (EP)
¥ 20 (19) Tandy TRS (C/C) (TA)

Top Ten over £1,000

» 1(1) Sirius] (s1)
> 2(2) Osbornel (08)
B 3 (3) Oliveti M20 (OL)
A 4 (6) Commodore 8032 (CO)
¥ 5(4) HPBAA £1,541 (HP)
6 (—) IBMPC £2.392 (KG)
» 7 (7) SanyoMBC 1000 £1,195 (SA)
> 8 (8) Micro-Mimi 803 £1,720 (BM)
¥ 9 (5 Applelll £2.780 (AP)
» 10 (10) Xerox 820 £2,415 (RX)
AC Acorn Computers. ACT — ACT Sirius. AP — Apple Computers. AT — Atary

mational ritish Micro, CA - C: e ¢ mmmlﬂn DR
on. GR— Grundy B rd. 16—
KGB Micros. 10 — Lowe Electronics. MM — Micro
;m—nm 08— Osborne Computers Corporation, R —
Marubeni. $H— Sharp. 81— Sinclair. TA— Tandy. TE—

17,000 rushtoMi

AsMicronet becomes available
to more machines the system’s
organisers have found them-
selves inundated with applica-
tions to join.

Since its launch (PCN,
March 18) Micronet has re-
ceived 17,000 applications to
join and it s still catching up on
a backlog of 2,000 BBC users,
as well as processing applica-
tions from owners of other
micros now eligible to join

From the hegmmng of April

RS 80 and RML micros have
been able to hook up to Mic-

users of the Commodore Pet, -

ronet and download 100 free
programs, providing, of
course, they have the terminal
hardware and software.
Prices vary according to the
machine youown. TRS80Mod-
el I and II owners can join for
£60.95 and RML380Z users for
£63.40. The price for Commod-
ore Pet owners varies from
£81.65 to £93.15, depending on
the model.

It costs more for the Com-
modore Pet because Micronet
has had to develop a special
interface  that includes a
graphics chip and a serial port.

icronet

Micronet’s organiser plans to
continue addingother microsto
the system. The next in line is
the Apple, whose free software
pages went on Micronet t
week. The interface and soft-
ware for the Apple costs
£70.15.

Amodem s being developed
by Prism MicroProducts for the
stem. It will not only give

z

access to Prestel but will also
allow micro-to-micro  com-
munications,

® You can now talk back to
PCN on Micronet: go to page
6006015,

Genie owners
jointheclub

Users of the Lowe Colour
ill be able to join

formed National Colour Genie
Users’ Club from April 16

For £10 a year you'll get a
bi-monthly magazine, access to
a software library, and free
technical help.

Lowe Computersis financing
the club initially but intends the
group to become self-financing
— and therefore independent
— @s it grows.

This will be Lowe’s first
experience of a user group
formed nationally.




Companies are queuing up to
provide facilities that could set
you on the road to software
stardom.

In the south of England
Direct Media Fac s (DMF)
has set up a new division to help
software authors develop a
marketable product. Andinthe
north, Spool Duplication has
geared itself up to turn out
25,000 tapes a month.

DMF has extendedthe set-up
that handles the bulk of its work
in audio, audiovisual and video
production to include cassette
copying and the design of inlay
cards,

‘We'll deal with anyone who

taped

gives us a call,” said DMF
production control manager
Mark Andrews. He explained
that the service would consist of
providing graphics design and
cassette duplication for authors
with a piece of software to sell.

Marketing manager Mike
Phinn described it as a natural
development for the company,
and added that the service
should leave programmers with
more time to concentrate on
programming.

To forestall any legal prob-
lems, DFM will ask anybody
using the service to sign a
statement accepting responsi-
bility for the copies produced

Spool Duplication’s back-
ground is in digital computer
cassette reproduction and au-
dio work. Technical director
Roy Varley said that its new
service would aim for top quali-
ty tapes at a realistic price. ‘W
expect to be able to keep the
price per thousand around 36p
per take,” he said.

Spool is aiming its service
mainly at software houses, but
DMF will accept individuals as
well — its move was prompted
by inquiries from individual
programmers

DMF is in Waterlooville,
Hampshire on 07014 66337.
Spool is on 0244 313778.

How to beat
the burglars

One way of discouraging the
burglars is to create the im-
pression you are at home by
switching lights and the TV on
and off automatically.

Centec Electronic Systems
has just brought out a little box
that enables your micro to do
this job for you.

The mains switching unit
comes in three versions that can
control one, two or four mains
devices.

They cost £19.95, £29.95 and
£49.95 respectively.

The unit needsits own 12 volt
power supply, which Centec
can provide for an additional
£6.95. Centec is on Orpington
35353

Micro cures?

Thousandsof GLC workerswill
soon be able to diagnose their
own ailments with the help of
Medibank, a software package
designed by Paul Membre

Mr Membrey, an architect
with the GLC housing depart-
ment at County Hall, says that
Medibank is not a substitute for
adoctor’s diagnosis but a useful
guide to a known wmp(om or
symptoms.

He said: “Through simple yes
or no answers a preliminary
diagnosis can be made quickly.
For example if you have a sore
throat, you call up the symptom
on the appropriate page, and
you are then asked a series of
questions.

For instance is your temper-
ature 38°C or above? Do you
have swellings or tenderness in
your neck? Do you have a stuffy
or runny nose? Or have you
been sneezing? If your answer
to all these questions is no,
except the last one, you have a

cold. In all, 99 symptoms are
listed.”

It took Mr Membrey six
months to write the medical
program on his BBC machine
Andintotal he hassix disks with
325K of information.

Mr Membrey says that so far
the response from the appropri-
ate heads in the GLC has been
good. And within two weeks he
hopes to have Medibank instal-

led on the GLC's mainframe
computer.

With 500 terminals linked to
the mainframe and the possibil-
ity of 23,000 employees being
able to diagnose their illness, it
could save a lot of trips to the
doctor.

Mr Membrey says that
medical people working in the
GLC have also shown an in-
terest in his package. He said:
“They will be looking a ith
the possibility of expanding it
fortheirownuse. Butthere'sno
intention of storing data.’

Fnr those nf you who need

ck
has | unched the Merlin
The Merlin is cased in a
chemical resistant foam mate-
rial and weighs 25Ibs. Its vital

Grappler
interface
for Apple

Apple users will soon be able to
grapple with a device billed as
‘The most intelligent Apple
interface
the latest in the Grappler
range from Orange Microandit
includes an expandable printer
memory.

The Buffered Grappler is
compatible with the Apple I1,

[T+, Ile and III computers and
its standard 16K buffer is up-
gradable to 32K or 64K by the
addition of memory chips

to be compatible with most
popular dot-matri
cluding Epson, Okidata and
Anadex and is configured by a
simple dip switch setting. The
device is due to come on the
market here in May, and will
cost around £160 depending on
the exchange rate. It will be
available from Pete and Pam
Computers, telephone 0706
227011

statistics are 445 x 470 x
130mm.

With an Apph. I+ mother-
board inside it, it comes with a
Sinblack and white monitor and
a fold-away qwerty keyboard,
priced £1.075 plus VAT. The
same configuration with an
Apple Ile motherboard costs
£1,245 plus VAT,

Other options which can be
fitted include a single disk
drive. Eprom system or bubble
memory. You can also buy the
Merlin box on its own for £150.

Xcalibur Computers sees its

micro being used in hospitals,

The Merfin is intended for the more hastile environment.

Merlin micro
is dustproof

laboratories  and
areas — where computers are
not normally used because of a
harsh environment or lack of
room

Jeff Barringer, managing
director of Xcalibur, said:
‘Basically it's for the laboratory
or industrial manager who uses
an Apple in his office, but
would like to put it out in the
industrial environment for con-
trol purposes.’

The Merlin has been de-
signed to be compatible with a
variety of microcomputer
motherboards, and Xcalibur
will consider requests to meet
specific requirements.

The Merlin computer will be
available at the end of April
from Xcalibur Computers, tele-
phone Northampton  (0604)
21051

industrial
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s g €€ never thought | would change the
[, habits of a lifetime — and | didn’t have to.
ng" Financial Director follows the same precise

o accounting principles that have become
second nature to me over the years.¥?

Frank Bunn — 72,

— after more than
40 years of manual
accounting...

More and more people
are finding FINANCIAL DIRECTOR
is Right for their Business

Financial Director is a complete business book-keeping and accounting software
package for small and medium-sized businesses and proven in two years' field testing.
Financial Director has been designed by professional Accountants and conforms exactly to
British Accounting principles with essential items such as automatic double entry and a
complete audit trail which are fundamental to successful computer accounting.
Financial Director has been described as the ‘accountant in a briefcase' — partly due to its
unique presentation, partly because it provides the
financial control skills of the professional accountant
and enables the businessman to keep totally up-to- HE
date with the progress of his business.
Financial Director works on most business micro's — FINANCIAL
and is available from good computer dealers all
over the country. DlRECTO
We recommend that you consult your
accountant and implement your computer SOFTWARE
accounting system with professional LIM'TED

assistance. : Asphalte House.
For full information and details of our Palace Street,
training schemes and dealer network — London SW1E SHS

¥ call today. Tel 01-828 4377, Telex: 913001




GREAT NEW
SOFTWARE DEAL

GREAT NEW BUY ‘N TRY SOFTWARE DEAL
mu'ummwmmmm.w-mnmhm.mmumumm
hymﬁmﬁmmnﬂm.nm._ldmnuhugmmm%mvwmm:mm....

“ﬂhyhhﬂhaMMnlmanﬂmwmmnl q or greater log
value .... any time within 1 month of purchase.

So you can always keep up to date with the fty and games. without ing a hole in your
How it works

Example: Buy agame for £10.... enjoy it to the full, and return it when you're ready to order something else. We'llbuy itback
fotm,'noifywwuuanpdmiwgama.sinm}ysemdusthadiﬂerame(ﬂ).ﬁm‘uiuﬂmuﬁnphnﬂs ....we canonly agree to
: : 3

* You get the enjoy of £20 worth of softv for just £12. * It gets even better the more often you change!
Ionkaourmpstsebcucmandccmplemﬂuo:dmbzmmukeadvmmeotﬂwhummsoﬂware@alm,mmlephme
your order to Software Centre on 01-487-5974, quoting your A d number (24-hour telephone service).
B.B.C.MICROcont. MemReqd  Suppir Code Mo Prics
B.B.C. MICR ScetwgnivA i Lktwes  smes b
30 Maze Bor A 32K 1.J K. Software 338007 5‘:
Invacers A 1)K Software 338008 5.
MomAega  Suppler — Taoe mvadersBorA 2K 1K Soware 338009 750
Space Pralia 1ok . BugByn | Wordpro B or A 32K 1K Software 338010 £1050
Space Werp s Byte aehooe — 32K LUK Solware 338011 750
Golf 326 Bug Byte 28008 Flags. 2K 11K Software 338012 4.50
Dragon Quest 1 16K Bug Byte 028004 NS0y arive 2K 1JK Software 338013 £6.50
FruktMachise [ Bug Byte 020008 €550 Sirato Bomber 2K 1JK Sowars 398014 750
AR A ~ Bug e —— €580 Croaive Graphics AR 538051 868
Pl = Subw 028008 50 B Acomeon s3p082 s
B.8.C. Backgammon a8 Bug Byte 028010 a0 Sidng Block Puzzies g i ——— ““
B.8.C. Munifile 16K Buy Byte 028011 €150 pog Diary AB Acomsof 538085 85
B.B.C. Micro Derby A8 Bug Byte 028012 = Master [ Acomsah 538056 865
‘Star Maze x Database :m g: Tree of Knowledge B Acomsah 538057 £B.65
Cookbook Wi Database 158026 o750 AB Acomsalt 538058 £14.85
Hydrauscs 14yrs. Database 158027 £5.50
Eloctrc 14yrs. Database 158028 £5.50
Swoop B/A 32K Mecropower 248029 6.9
Alion K Micropower 248000 0888
32 Micropower 248001 06.95
-2 1 COMMODORE 64
Laser Command B/A 32K Mcropower 248033 £6.95
‘Astro Navigator B/A 2K MACTOPOWE! 24B034 495
Chess B/A a2 Mhcropawe 248035 £6.95  Monopoly 64 Rabbit 13K002 e
Footer B/A azx Micropower 2480096 895  Grave Rabott 13K003 999
Agventure Micropower 248037 895  Sprite Editor/Graphic Generator Rabba 13K004 999
Cowbay Shootout 2 Micropower 248038 £595 P Rabbit 13K005 £9.99
MICTOpawe! 248039 £5.96  Attack of Mutant Cameds. Llamasoft 52K006
Seek Micropower 248040 595 Liamasoft S2K007 £4.95
Eidorado Gold B/A K Micropower 248041 £5.95  Gridrunner Uamasoh S2K008
Roulatte B// 32K Micropower 248042 495
Reversi 2 B/A 32K MICTOpowe: 248043 £4.95
Filer Micropowe: 248044 085
Micro Budget Micropower 248045 £6.95
‘Constellaton 3/A 32K Micropower £5.95
Micropower 24B04T £5.96
‘World 32K MCIOpOwe! 248048 £5.96
Where B/A K Micropower 248049 £5.96
Mecropower
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DRAGON 32cont.  Memfeqd  Suppher Cade Mo Prica  SINCLAIR SPECTRUM Mo Req'd  Suppher
Personal Finance Dragon Data. 170016 78 30 Tan DK Tronics.
Graphic. Dragon Data 17c017 795 DK Tronics.
Computa Voice Dragon 17C018 798 Ground Force Zero T
Typing Tutor Dragon Data 170022 €795  Master Cness
Wecrodesl 21008 £a00  Socerers Castie Micro Gen
Wicrodeal 210029 £8.00 Raiders. _—— Micro Gen
Dragon invaders Mcrocesl 216030 €800  Oriter 1 Siversoft
Escape Mcrodeal 21601 £0.00  Ground Attack 16/48K  Siverso
Mcrodeal 210082 £8.00  Starship Enterprise 48K Siversoh
Jerusalem Adventune Mecroceal 210033 £8.00 Football Manager 16K Additive
Advenhure Microceal 210004 £8.00  Gobbleman 164K Aric
Utimate Adventure Microdeal 210035 £0.00  Invasion Foros 16/48K  Artic
Phantom Slayer Microdeal 210036 oo Fr 18/48K  Artic
Microdeal 210037 .00 Assembier a8 Anc
4 Games Pack 1 Microdeal 210038 €800  Voice Chess - dull
4 Games Pack 2 Microdeal 210030 £0.00  Schizoids Imagine
4 Games Pack 3 Microdeal 210040 £000  AhDiddums Imagine
Racer Ball Microdeal 21C041 o0
- e iz 5= PORTWARE CENTRE 34 BOUR HOT-
1
Space War Mirodes: 21cou a«  LINE ORDER SERVICE 01-487-597
Storm Microdeal 21C045 £8.00
Invaders Fevenge Microdeal 210046 £8.00
o - R SINCLAIR ZX81
" Microdeal 210047 £8.00
mm-:"m Microdeal 210049 .00
Strategic Command Romik 10C0S0 £9.99  Space Invaders Sunclair 20E001 98
Breakout Sinclair 20E002 095
‘Bomber Sinclair £3.95
2ZX Chess. Snclar
Sorcerer's Castie Siclair £
| ‘\ 1K ZX Chess Sinclair 295
Thro the Psion 495
BUY ‘N TRY .... THE SURE lﬂ = e - e
WAY TO GET THE BEST (Y43 1K Games Pack Snclae s
Pianet of Deatn 16K Aric 595
FROM YOUR COMPUTER reacue - 2
‘The Ship of Doom 16K Sinclaie
Software Centre’s great Buy ‘n Try deal Ll [ ) sy 16K :.:
Espionage Isiand Sinclair
stops costly mistakes by making sure you only Tookit 16K Sinclair 595
keep what you really want. It simply makes more ” Reversi/Otheli 16K go- &:
sense ‘ntry. 1 L
tobuy nry N oo T G s
ar L £3.95
icL €295
icL 095
KL =2
Psion 478
Psion s
icL £4.95
Planet of Death Arsc cu 495
Curse: 48K Artc cL ass
Ship of Doom 48K Artc icL s
Espionage Isiand 48K Aric icL 495
Moi [ £495
Chub Record Contlr 48K (=8 cu £20.95
Collectors Pack 48K icL 1 495
G1: Games 1 el Psion £5.95
G2 Games 2 icL Psion £595
G3: Games 3 icL cL 635
Games 4 icL =% €695
G5: Games 5 48K icL [ 695
Pastimes 1 e icL £6.95
Pastimes 2 icL o
Space Raiders Psion (-9 £6.95
Psion oL 1895
Hungry Horace: icL L 695
Z icu Pson 695
Hastory 1 icL Sinciar 95
Geography 1 icL Sinciair 795
Inventions 1 cL Sinciair £7.95
Music 1 IcL Sincia 995
Engiisn Literature cL Sinclar 595
Cress 48K Mcrogen 18K £395
Flignt Simulation 48K Pyon 6K £395
VU-CLAC Psion 16K £295
VU-FILE Paion 18K £335
Psion 18K 595
Imagine 16K 79
Scramble Micro Gen 16K Sinciar 800
Master Chess Micro Gen 18K Sinclaw 595
Sorcercers Castle Micro Gen 18K Sincias .95
Cosmic Micro Gen 18K Sinciar £10.00
Krazy Kong Cotech 16K Sincias €5
Astro Scramole Cotech 16K Sinclas 5,95
Arcace Cotech 18K Sinclaw 595
Spectral invaders Bug Byte 18K Sinciasr 95
Spectres Bug Byte. 18K Sinciar 595
Aspect Editor/ Assemble Bug Byte. 16K Sinciasr 995
Gulpman 16/48K Software Masters 16K Siciar £5.95
inta Red 16/48K Software Masters 18K Snclarr £5.95
848K Software Masters 16K Sinclar 1595
Turtle 2 16/48K Software Masters. 16K Sncia 5.95
Utra Violet 16/48K Software 16K Siclar £8.95
Orbiter 16/48K. Software Masters 16K Sclar 895
Easy Speak 48K Quicksiva 16K Siciar 890
Timegate 48K Quicksiva " Snciair £595
‘The Chess Player 48K Quicksiva ® Siclar 600
Space intruders 16K Cuicksiva " Snclar 798
Motoor Siom 16K CQuicksiva Secarr 595
L-Game Basic 18K Quiksiva 16K Bugye £10.00
Cookbook Wizardry 48K Daubase K Bugiye .00
Meteoroxds DK Tronics Bug Byte £8.00

COPYRIGHT WARNING: IT IS AGAINST THE LAW TO COPY SOFTWARE PURCHASED FROM US
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CALLING DEALERS!

You've seen the massive growth

g

i

Eiiiig

HHHT

.you've seen nothing

ofvideo ..
yetl Software Centre’s great new 'Bu nTrydealuﬂersﬂlebesl
software deal ever. If you want a bit
the success .... call us right away.

10

TR

2t

»»
o
=X

T

i

the action ...

.. and a share of

£19.95
£19.95
£19.95
£19.95

ra s
£48.95

Soccer
Tank War

‘Space Phreeks

BUY ‘N
MEANS 80

H

FRRRXRRRRRARRRARNRRR g3

Suppier CodeNo Price
imagne osv149 £5.50
Imagme 05V150 £5.50
Imagine 05ViS1 50
Audiogenic 16V0S8.

Imagine 05059 £5.50
Romik 10ver2 e
Fomik ] .98
Romik. 10VOT4 mes
Romi 10V075 599
Rome " 999
‘Romk. 1ver? .98
Bug Bie o2vore 700
Bug Byte c2vore £7.00
Bug Byte 02v080 £7.00
Bug Byte 02voe1 £7.00
Bug Byte o2vos2 700
Bug Byte o2vosa £7.00
Bug Byte 02v0se £7.00
Software Masters. ‘oavoss .99
Software Masters. DAVDBE s
Commosore oav103 0499
Commodore 0avioH £
Commadore 04v105 o
Gamvmodore 04v106 €499
‘Comenador oaviar 1995
‘Commador avioe £19.95
Gamemodors 04vi09 £19.95
Cammodors 04110 9.9
Commadore oavint 999
Cammadore oaviiz .99
Gommodore. 0avi1a .99
Commodars 0avi14 9.9
Commacore 04v115 999
Cammadare 04v116 el
Commadore oavIIT 499
Commadore 04V118 el
Commacdore oavite 0.5
Commadore 4v120

Cammaodore oavi21 999
Commodore oavizz 0959
Commodare avizs 0.5
Commodore oavize s
Commaodare 04V125

Commodore 04vize 950
Commodore V135 £450
Commodore 04v136 £3495
Commodore 04v138 s
Datmbase 15v139 £550
Datbase 15V140 £550
Tian 22v141 £6.00
Titan 22vi42 £5.00
Tian 22v143 £5.00
Titan 22v144 £5.00
Titan 22145 £5.00
Titan 22V146 £5.00
Titan 2via7 £5.00
Commodore. 04127 £0.9
Commodore aavize £1.99
Commodore V129 0.
Commodore 04v130 Rl
Commodone 04131 £1.99
Commodore 0av132 £1.99
Commodore oaviza .98
Commodore 0avie .98
Fomik 10v135 9.9
Romik 10V136 999
e} 13137 .09
Rabixt 13v138. %99
Racbt 13v139 £9.99
Racot 13V140 9.9
Raoot 13141 el
Raor 13v142 9.99
Tlabbt 13v143 £9.99
Racot 13V144 9.9
Raoot 13V145 .09
Rabibt 13v148 5999
Rabibit 13vi47 999
Flacbt 13vi48 0959

-
-
=
=

YOUR SECOND
PURCHASE

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

COPYRIGHT WARNING: ALL LISTED PROGRAMS ARE PROTECTED BY COPYRIGHT
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S Ak e it dinde s s S
T T S - A S
GREAT NEW GAMES CASSETTES FOR

ATARI FROM THE U.S.A. .... THE ONES BUY ‘N TRY

OU'VE BEEN WAITING FOR! CP/M* BASED

Our listof latest releases from the States and extensive
etz inoeyose - BUSINESS SOFTWARE
Bug Off

v i B - it These fully proven programs are designed to run on

The Elminator 2K Aaventure Intni 34G053 £17.99
pree T o e S0 em®  CP/M* based machines. have been fully audited by
— R e e HSsa H.M. Customs & Excise and the Commissioners of Inland
LT R I Adeerven o 30057 ] Revenue wherever necessary, and have been planned and
eachos of Arphal e s e fars Written in the U.K. All our bu iness software has been
24K Auiomated Simuls 356080 1850 g:tanswaly proved in the field through our substantial user
by B ol o Bl i SO s se. And remember ... the usual Buy ‘n’ Try terms apply ...
The| ol Acheron a2k Automated Semuls 35G062 £14.75
O 3K AvomaiedSms  35G083 fars SOt zﬁa:‘sy 1o upgrade as your needls -;;ro\nfw|
Danger in Drindisti 3K Automated Srmuis 356084 1478 ese programs come complete with systems
o T . a— hin Sspecifications, manual and operating instructions. For
Fescue ai igel 32K Auiomaied Semuls  35G0ST e  further information just give us a ring.
Star Warmior ax Automated Semuls  35G0B8. £29.75
Crush. Crumbie & Chomg 32K Automated Semuls 356089 £2200 N.B.Ynugvlalullsmommbuy—wkupﬁononwrcwll'
16K Automated Semuls  35GOT0 0475 pysiness
King Arthur's Hedr 18K Automated Semuls. 35GOT1 £14.78
Monster Maze Automated Simuls  35GO72 2975 ‘TRYSAL' - debw- humw«mw—nm Provides day bodks,
Platter Mania Automated Simul 356073 £2075  audit irails, statemants, £250.00
Alien Garden Automated Smuls 356074 2078 ‘TRYPUR' system Day books.
‘Action Quest 18K JV Software 366075 £22.00 m-umwummm . . . £250.00
Ghast Encounters 18K JV Software 38GOTE £2200 TRYNOM — Nominal ledger ‘opbon
Joumey 1o the Planets ax JV Software 3806077 £22.00 Tfl&l;AfC P mmmmmm lllﬂ’-r!'lldl
16K Rokian Corp, 37GO7E’ £33.28 £250.00
‘Wizard of Wor 16K Roklan Comp. 37GO7Y’ £33.28 'mmlx s [ Uses your
Bafié of Shiloh @K Svaiege £31.00  system & works orders. ro-order levels and stock
Tigers in the Snow 40K Strategic Simuls n £31.00  profitability. £250.00
ax Gaballi 39GOR2" £2050 ‘TRYCOST - Costing program. . builders
Embarga an Gaball Software 30GOBY" £33.00 wmmmmwﬂwwdmwwmumum
Guardian of the Gorm K In-Home Software  40G0B4. £22.00 £300.00
24K 40GOBS £2200 CTRYBILL' - mmmmnnmwwmmu
Pool 400 18K Innavative Design  41G0BE" £2050  required. £100.00
16K Brodertund 42G08T* £2995 ‘TRAYTRANS' - route planner Helps plan loading pick lists. schedules routes 1or optmal
Stellar Shuttle 32K 42G0B8 £2156  eficiency. Emﬂyumpw&nwmmm Designed i be user
Moon Shuttle 18K Datasoft Inc. E31.40  fnendly. £350.00
Zaxxon 16K Datasoft £3140 AlBuy'n 1BM PC, Sirtus and
Astro Chase 32K First Star Software ~ 44G091 2200 .
Verass Voyager 16K Englsh Soware Co. 456092 ciggs  Tredemark of Dighal Research
Baja Buggies 16K 46G083 £22.00
Claim Jumper 16K Synapse Software  47G0S4 £27.50
Clam Jumper 16K Synapse Software  47G095" £20.95 BUY m

- i srsesoas s o (CONFIDENCE .... TRY
Taromar T S Somre 470100 = AT YOUR LEISURE

Mecromahoer 16K SynagseSofware  47G101 2996

Sunmvor 16K SynapseSofware  47G102 arso Se0a four sotwarscrr you 1 g ren

Sunvivor 16K SynapseSoftware  47G103" D06 o IR0et 0 ko e Dy s o1 0h Ao

Shamus I 6K SynapseSofware  47G1

Shamus I 6K Synagse Software pricthe i w’:’;“‘"‘"" bl pilidop Lo L iraid

Stargae 16K Syncor 106" :

ey 1% Smow “agror s mm‘“’:m"'...x.ww“m““

Laser Ants 16K Smoo 108" 2675 against

Astron X 16K Smoo 48G109 £1850 that of he naw
+ Denotes cartnage program you want .. we'l be hagpy 1o hep

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

ALSO AT: LEICESTER 8 Millstone Lane Leicester. Tel (0533) 532704, ILFORD 426 Cranbrook Road, Gants Hill, Iford, Tel 01-554-6574.

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

DI s ol s s s e e s M 0 e Code No Price

Name ... Code No Price

Name ... s Code No Price

Cheque( ) Postalorder( ) enclosed Total order value £

Please debit my Access( ) Barclaycard( ) inthesumoff T

My computer is (make) - Model

Memory TR E Peripherals

Name e Lo SEND TO:

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

Postcnde . . Customer Tel. No B

............ Please allow up to 14 days for delivery

PCN APR22,1983




NEW FEATURE DAISYWHI

DY 311510/D 1
sofmore  gua et
Contror g,
Prrtiosea cos MOectons  10cps BOrecoony
PrintPtEn 10,12 15
teriace s ser Bt aranel 5232 i
SUpOt __ Nationwide fom 17 service Centres

‘Matrix Ripnoniess Printing on Plain
Paper. Features include EXpanaed
Conoensed Print. Graphics, with Zoom
Douleszm, &, <2 % craractens

SWOCD RIBBONS FOF QUME DIABLO RIC: nw: -
Manufactured to the mg’\!u Specification and availabie at unoea

avie prices.

| Unit 20, Sloane House,

Computey Services

am.
Tel: 021-236 4577

LANDAUSELECIIRON ICSH
THE ATARI 800 NOW WITH

A 300,95
- 3

at£399.95

IPCN MONITOR

Business Tabs

A full business package for
those preparing to take the
plunge into computerisation is
on offer from Andover soft-
ware house TABS.
TABS has scaled down its
accounting and business soft-
ware to run on Sirius or IBM
PCs under the rume of Easy-
Tabs. It will supply the hard-
ware, per.pherals, software,
documentation and support
You can buy the EasyTabs
range of programs individually
for £99 each plus VAT. They
cover sales ledger, purchase
ledger, cash book, a mail list,
and word processing. The price
includes a 12-month warranty,
and the disk-based packages
are now available from TABS

-

dealers. All five packages can
be run Mmmu.l\ or together
and the idea is to show the
businessman/woman all they
need to know to computerise a
small business

Gillian Bissland, marketing
assistant at TABS said: ‘At
present, the packages run on
Sirius and the IBM PC and will
soon be available for u:
CP/M operating system &
Apple ITe — possibly the BBC
micro, too.”

The company says that if the
user’s business grows, it would

be simple to upgrade your
system to use the standard
TABS range. Telephone 0264-

58933 for more
from TABS

information

APPLE BATTLES — Two new ‘blast them off the screen’ games for the Apple are
muﬂmmlmh—ﬁl—h—ﬂﬁmm-lhz

hu-ﬂ.m

zx 81 NOW IN
s I N c LAI R SPECTRUM STOCK
TEXASINSTRUMENTS
We've got the Home Computer
that makes learning fun,
at a price that will make you smile.
OUR PRICE
£149.95

and tird party sotware sockad

WESTOUAHRI—INTELLMSION COLECO— IMAGIC ACTIVISION — PARKER
BROS— SYNAPSE— DATASOFT—BRODERBUND —BIG FIVE— SIRIUS
—DON'T ASK — INFOCOM

PAY US AVISIT —
It’s well worth it at

LionHouse 215HighStreet
227 Tottenham CourtRd Sutton
LondonW1 Surrey
01-6373024 01-6435494

L ORDER PHONE 01636 961
FOR EMOURIES AND CREDH CARD OROERS

£20 megabyte Acorn in

Storage at £15 to £20 a mega-
byte is one of the promises
Sintrom makes for the range of
5Vain Winchester disks it has
just brought to the UK.

The CM6000 Series comes
from US company Computer
Memories — the disks will
appear in OEM systems and in
the mircos produced by -
trom’s sister company Perex.
Perex will also offer them as
back-up devices to the Apple
[11's Profile disk

Thethree modelsin the series
are the single-platter CM6613
with 13Mb, the two-platter
CM6626 with 26Mb, and the
three-platter  CM6640  with
40Mb. Data transfer rate is 5
abits per sec

Sintrom Electronics is on
Reading (0734) 875464,

the garden

BBC users who don't know the
difference between a pansy and
a petunia may find a new
program from Acornsoft ex-
tremely useful.

Called The Magic Garden, it
is aimed at people who lack
green fingers. All you have to
do is tap into your BBC micro
the colour and size of plant and
where you want to put it in the
garden. The program then pro-
duces a list of suitable plants.

The program will cost about
£100n cassette and is due out in
mid-May.

It is being launched in con-
junction with the book of the
same name written by Shirley
Conran, who has co-opera
with the design of the software.
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The rivalry between US and
Japanese semiconductor mak-
ers is spawning a bumper crop
of powerful devices that could
be a big bonus for micro users.

Processor chips are moving
towards 32-bit processing in
production micros, and storage
chips are growing in capacity
towards ‘infinite’ potential. All
in all, the next 12 months could
sce a massive jump in the
capability of the micros on the
market

Motorola, Intel and National
Semiconductor are all working

[PCN MONITOR

Micro capacity leaps

on 32-bit processors of the kind
that give increased addressing
power and speed.

Nat Semi has come out with
the NS16000 family of V!
processors. These are capable
of handling 16 megabytes of
virtual memory, and run at
6MHz at the moment, but will
be upgraded to 12 and 14MHz
next year

From Intel the B0286 is
following hard on the heels of
the iAPX 80186; it can address
no less than one gigabyte of
virtual memory. Motorola’s

NC6800 aims to occupy a sim-
ilar niche.

Motorola has also brought
out a 64-bit bi-polar RAM chip,
the NCI10H145, which has a
three nanosecond access time.
But the biggest advances in
memory technology are being
claimed by companies on the
other side of the Pacific

Nippon Electric (NEC) last
week announced that it has
developed a new technique to
expand the capacity of memory
devices dramatically

Called Bloch Line

the technique allows a one
square centimetre chip to store
one billion bits. Koichi Yosh-
imi, of NEC's research labora-
tory, said the possible uses of
such amemory are ‘infinite’. He
added that the chip would sit
outside a computer and data
would be safe if the system’s
power supply wa

The NEC res
that his company ha
mediate plans for m;
tion of Bloch Line Memories,
but the Japanese are not re-
nowned for wasting time

Two new printers fromr Man-
nesmann Tally will be onsale by
May. if not sooner

The MT160 and MT180 pri
ters, priced at £599 and £7
plus VAT, are aimed at small
businesses. They canbe usedon
practically any micro, as they
have built-in parallel and serial
interfaces

They can fit in with data and
word processing systems and

Tally prinférs out by May

are said to be robustly made
with very high quality print

Both printers will be avail-
able nationwide through small
High Street retail outlets, and
will be distributed by MT
Direct, which is a new division
of Mannesmann Tally, located
at the Wokingham headqua
ters.

MT Direct can be contacted
on 0734-788711.

Commodore’s
business end

Attention newsagents and en-
gineers — The Computer
Room has produced two pack-
ages for you that will run on
Commeodore hardware

Epic (Engineers Production
Control System) is designed for
the Commodore 8000 with a

hard disk. It is a suite of
programs intended for produc-
tion control in small to medium
manufacturing companies.

Supernews is based on the
Commodore 64, and sells as a
complete package for £1,500
excluding VAT. It handles
newspaper delivery organisa-
tion and accounting, the Com-
puter Room says

The Computer Room is on
Tonbridge (0732) 355962

easier for schoolkids.
qu-mmiumdc!uy bsplreynun‘nm‘rm-on
through nd manuals. The Ilmlllnfﬂucﬂﬂlilsﬂdh’idn-ﬂlﬂnhl
mdmlmm and the kind of speec

and packing from
tel 01-743 1579.

-..,mu:asuuu-so;m

28 Ingersoll Rd, Shepherds Bush, London W12 7BD,

BASF disk
promise of
a lifetime

A promise to replace a floppy
disk if it goes wrong must be
worth something. Perhaps that
is why Pete & Pam Computers
have started to sell the Qualim-
etric Flexy disks from BASF.
BASF is so confident about
the high standard of quality of

these disks that it is offering a
lifetime warranty

The jacket of the Flexy disk
features a special two piece
liner

This is said to trap damaging
away from the disk
and to create extra
n the head access area to

optimum  media-to-
head alignment.

A box of ten 5Vin single-
sided, single-density di
£20.60, and Pete
be contacted on 0706-227011

ensure

Apple pie-in-
sky from US

Desk-bound pilots among you
may be interested to hear that
three new flight sim n
systems have arrived from the

Airsim-1, Spitfire Simulator
and Cleared to Land are being
sold in the UK by Beattie-
Edwards Aviation. All run on
Apple equipment the Spit-
fire Simulator on the Apple II
Plus, and the others on a
standard Apple IT with at least
48K of RAM.

Airsim-1 puts you in com-
mand of an aircraft over the
New England coastline. You
have the appropriate instru-

ments, and a plane whose
movements are governed by
the equations that apply to the
real thing. It costs £39 plus
VAT.

Spitfire Simulator is for the
more belligerent, with a Battle
of Britain backcloth and targets
that will be familiar to all
builders of Airfix kits. It also
costs £39.

Cleared to Land is the most
expensive of the trio, at £44.85
plus VAT,

Beatti wards  Aviation
can be contacted on Crawley
(0293) 20565 or direct at Biggin
Hull.
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l AT CHRQMASONIC, WE REGARD Y04R
SATISFACTION AS SOMETHING MORE
I THAN THE FLIP OF A COIL, ALTHOUGH
WHICH OF OUR EXPERT ASISTANTS
ACTUALLY SERVES 40U, 15 AMAITER
I OF RANDOM VALUES WE AGREE.BUT
FITTING YOU OUT WITH JUST
I THE RIGHT EQUIPMENT 15 NOT.
(EFT TO GHANCE . CALLON S FOR
SATISFACTION. WE LL TAKE BETS ot

« HIGH RE . ics | * Ex M xl6L
- = OUR PRICE N £189
¥ commodore 1@3‘3 V|C20
— P R ot o | Y oW,
Y I3 PRICE £129
VIC PRINTER
OF ! €212.00
¥ KTRA VIC SINGLE
TIBLE WITH FLOPPY £286
. VIC CASSETTE
DECK £39.00

GHROMASON
ERSONAL COMPUTERS

g D PCN422
| am interested in a home computer.
v Please send me further details
2 OWVIC20 [CDRAGON32 [ COLOUR GENIE
O ADD-ONS [ SOFTWARE [J %

g Micro with a ;
Televised Instruction Course! ¥
Including NEW 12OPERATING SYSTEM

—

Z GPI00A
S SEIKOSHA

comcscmaury £ 2F |
GP10OVC orVIC200r64 <2 I

012639493.5=" _ _____
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Random Access is PCN's forum I'or readers with a point of view to express.

Letterscome frompeople like
you,sopullout your INKEY
fingerand feedusaline. Ifit'sof
star quality PCN willadd £10 to
your spreadsheet.

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

Programming gains
from gaming

D T Hartley (PCN April 8)
agrees with Martin Banks in
that micros. are used ‘to fire
pretend rockets at pretend in-
vaders from pretend space’ and
asks: “Couldn’t all that power
be put to much better use?”

What a silly question; it can
and is being put to ‘better use’.
But how does one learn to write
a word processing package?
One writes games — which are
infinitely easier to write, and
then the experience gained by
writing games can be put to
‘better use’.

And the people who buy
games (I am not among them)
are at least bashing ‘pretend
invaders’ and not other people.
With full employment now
impractical, games could help
keep the world habitable.
Andrew Mutholland,
Sherwood, Nottingham

PS On the page opposite Hart-
ley’s letter is an advert saying
‘for the Unexpected Vic-20'.
This conjures up visions of:
‘Mum, I am afraid T am goingto
have a Vic-20." A gunshot
interface. As the computer
expands, allits peripherals have
to be bought second-hand, the
social stigma . . . Icouldgoon.

Open your eyes
to young talent
May I take this opportunity to
congratulate MrJ R Mortleman
on his letter in PCN, April 8.
If R ] Parsons kept his eyes and
ears open a little more, he
wouldsee thatinmany casesthe
capabilities of young people to
program micros far exceeds
that of the older generation.
Take Jeremy Ruston for in-
stance. At 17, he isthe author of
books such as Pascal for Hu-
man Beings and The BBC
Micro  Revealed, currently
number one in the Micro Book
charts. Along with Tim Hart-

nell, he has written The Book of 1

Listings, which, as a Beeb user,
I praise highly. Eugene Evans,

author of games such as Frantic,
Wacky Waiters and Catcha
Snatcha is aged only 16.

May I suggest that Mr Par-
sons stops criticising young
people because of their vandal-
like stereotype, and acknow-
ledges their skills. You never
know, he might learn some-
thing!

D T Machin,
Longton, Stoke-on-Trent

Buyer's blues

Iask myself, do I have dandruff,
do I have BO or do I have
leprosy? No, I simply bought
my BBC micro from the BBC
rather than from the Acorn
dealer network.

At the time 1 ordered my
BBC micro I felt pleased to be
supporting a first-rate British
New Project. What is more, |
wasn't alone. Thousands of us
were prepared to put our
money on the line even after
months of delays.

Now we find we might just as
well have the above named
conditions and the reason for
this case of hypochondria is as
follows.

On occasion without number
Iam told by Acorn déalers that
because of limited stock availa-
bility they can only supply
certain items to people who
bought their machines from
them.

Now, while I can understand
this from the dealer’s point of
view, it means that the very
people whao got the project off
the ground and helped make it
successful are now being penal-
ised for it.

To add insult to injury, 1
notice (PCN, Monitor, March
25) that Sinclair is to offer
microdrives preferentially to
those who purchased their
Spectrums by mail order.

Why is it that Acorn cannot
do something along these lines
for their mail order customers
when it comes to upgrading
such things as power supplies
and recently the 1.2 MOS?
John C Neal
liford, Essex

In defence of

the Colour Genie

There has been a lot of con-
troversy over the Colour Genie
VSDTagquZaﬁ i

For. instance,
many, if not all these reviews,

say that the Genie has eight
colours and the Dragon has
nine. This is untrue, as the
Genie has 16 colours.

May [ also point out that the
sound on the Genie is of a much
more useful nature than the
Dragon’s, asthe programmable
sound generator couples with
the three channels and cight
octavesto make asoundthat, to
quote one review, ‘is compara-
ble with the BBC micro’.

Many people also think that
the Dragon’s graphics are bet-
ter than the Genie's. Admitted-
ly, the graphic commands on
the Dragon are comprehensive,
but to the point of absurdity,
whereas the Genie has straight-
forward, easy to use and flexi-
ble graphics commands.

With reference to Mr R 1
Parsons’ letter on games that
was published recently, I agree
with J R Mortleman's com-
ments. I am 12 years old and
have a Colour Genie, and 75%
of my time is spent writing
programs other than games. 1
hope Mr Parsons will realise, if
he reads this letter, that not all
young users are ‘sticky-fing-
ered, bug-eyed games addicts’.

1think that PCN is great, but
how about some Colour Genie
Programs? Your 35p price tagis
much appreciated, as pocket
money is limited.

Anthony Asquith,
Lytham, Lancs

Free the Threebies

Do you have to put things like
Threebies and competition
forms on the back of articles,
hence ruining these articles?
‘Why not on the back of adverts
instead? 1 did intend filing
Keith Bowden’s ‘Simon’s Not
So Simple’ article, but alas it is
not to be. No one in their right
mind passes up the chance of a
free (?) BBCB.

I thoroughly agree with
Mona Cundick (PCN, March
25, ) that there is a definite need
to try toget UK microcomputer
prices in line with USA prices.
Also, I agree with P Grumann
(PCN, April 1) on sticking up
for the ‘Micro-Brotherhood'.
But does he not think that
friendly rivalry stimulates the
market and leads to better
qnalityhardandsuﬁware?And
surely we all like to think we've
bought the be$t now and again

Finally, 1 have a question.
firms rushing to undercut
Sinclair and every aspect of his
computers’ peripherals and

software, why has someone not
produced an upgrade for the
BBC A substantially cheaper
than £95? Is anyone interested?
Antony Sherman,

West Bridgford, Nottingham

Good service
from Grundy

I would like to break with
convention and offer some
praise to a British company —
Grundy Business Systems.

I am a nurse tutor who over
the past two years has become
more and more interested in the
use of computers in nurse
education — that is, computer
assisted learning.

After much thought and re-
search [ purchased a Newbrain
computer to learn about com-
puting and to ‘try may hand’ at
writing educational software. 1
have been delighted with my
purchase and it has lived up to
all my hopes and expectations.

Perhaps even more impor-
tant to a novice such as myself,
working in an impecunious
organisation such as the NHS,
is the support offered to the
consumer. In this respect, no
company could possibly have
been more helpful, construc-
tive, and indeed generous than
Grundy Business Systems.

Well done Grundy and good
luck for the future.

P I Pleasance,

Sowth Lincolnshire School of
Nursing

Boston, Lincs

Buy locally

Iwould like to give some advice
to prospective computer buyers
with £100-£500 to spend.

Tt is much better to buy from
the local high street computer
shops rather than buying froma
manufacturer. This way you get
a personal service and a chance
to try the machine you are
interested in. Thisis better than
listening to an uninformative
answer phone.

By buying from a dealer you
get the machine directly rather
than having to wait for 28 days’
plus.Ispeak from experience as
Torderedan Oricl overamonth
ago, and then found out I was
not likely to receive it for four
months.
lan Fereday,

Barmouth, Gwynedd,
North Wales
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Max ‘B DOS ERROR ON A’ Phillips opens the pod door Hal. Gota query”
'\ Send it here. No personal replies promised but you never know

Write to: Max Phillips, Routine
Inquiries, Personal Computer
News, VNU, Evelyn House,
62 Oxford Street, London
WIA2ZHG

Vicjoinsthe
characterset

I am 13 and own a Vic-20
personal computer. Can you tell
me how to make my own
characte know how to use
CHRS$ but it only works for
normal characters.

Jason Sproi,

Edinburgh

The best place for this, and all
sorts of other useful informa-
tion, is the Vie-20 Program-
mer's reference guide. Get a
copy if you can.

As you've guessed, Com-
modore doesn’t make user de-
fined graphics easy. The Vic
chip uses a pointer in location
36869 to tell it where to get its
characters from. This is nor-
mally an area of ROM that
contains the Vic's standard
character set. To use your own
characters, you need to:
revent Basic from over-
writing an area of RAM
B Copy any of the standard
characters you want (A..Z

0...9 and so on) from ROM
into your bit of RAM.

B Poke in any new characters
of your own design into your
area of RAM.

W Alter 36869 to point to the
new character set.

Sounds awful? Let's try a
simple example of what can be
done. Steal some of Basic's
memory from location 7168
onwards with POKE 52.28:
POKE 56,28:CLR. Now copy
the standard character set from
ROM to your bit of RAM:
FOR I= 7168 TO 7679:POKE

I.PEEK(I +25600):NEXT.

Finally, tell the Vic chip to
use your RAM based character
set. POKE 36869,255.

If all goes well, you should
see no change. The Vic is using
an identical copy of its normal
character set. But now it’s in

Each character is formed
from a set of eight 8-bit bytes.
Where a 1 occurs in one of the
bytes, a dot appears on the
screen, where there'da zero, no
dots appear. The first thing to
do is draw your own characfer
on an 8x8 grid. Then convert
the shaded squares to Isand the

blank squares to Os. This gives
you eight binary numbers.
Here’s my rather sad attempt at
a space invader:

00111100

01111110

01011010

01111110

00111100

00100100

01100110

00000000

Convert the bytes, from the
top down, into decimal num-
bers. This is easiest by writing
the headings 1286432168421
above each of the columns. For
each byte, add together the
column headings with 1s under-
neath. The harmless space in-
vader becomes 60, 126,
90,126,60,36,102,0. Now all
you have todois POKE the new
character over the top of one of
the existing ones.

To change a particular char-
acter, POKE the definition
starting from address 7168 +8*
the relevant screen code. The
exclamation mark has screen
code 33. So get the space
invader, try the following
program:
10FOR1=7432107439:READ

B:POKE L.B: NEXT
20DATA

60,126,90,126,60,36,102,0

If you're lucky. the ! symbol
will have changed to a space
invader. That's only a quick
summary of what has to be
done. There are lots of ways of
doingitandlots more things can
be done. So it's worth ex-
perimenting or getting hold of
the Programmer's reference
guide.

— e ——
Can micros use

hi-fi decks?

Is it possible to use the cassette
deck in my hi-fi system with the
BBC micro 1 intend to buy?
What leads should I use?

Neil Mackay,

Halkirk, Caithness

The answer is a resounding
maybe. Most people use cheap
recorders with their computer
systems because expensive hi-fi
systems tend to mess the signal
round so much it is unintellig-
ible to the computer. But if you
switch off filters, Dol
on it might work. It m;
worth your while buymg a
cheap recorder, as it lets you
keep the micro set up and saves
you messing around with leads
and switches.

Whatever you use, you'll

need to have a lead made up as
appropriate. If you can’t do it
yourself, your BBC dealer and
probably local Tandy or elec-
trical store will do it for you. At
the BBC end, you need a 7 pin
DIN, and at the other end, you
need plugs appropriate for the
recorder. MIC and EAR willbe
eitherseparate jacksor partofa
5 pin DIN plugged into a
REC/PLAY socket.

You don’t need remote con-
trol with the BBC, though its
nice to have. It is usually a
separate miniature jack con-
nected to a socket marked
REM or Remote. If you don’t
want remote control, then you
can get away with a5 pin DIN at
the BBC end. Once you've got
the system working, label the
leads and mark the controls in
place.

Teethingtroubles
withthe 16K Oric

Town a ZX81 and I feel | want to
go up to a more sophisticated
machine. I am still at school and
my part time job doesn’t bring a
lot of money in. I thought of
getting a 16K Oric 1 but I was
told that Oric had stopped
producing this type of machine.
Is this true? and is there much
software available for the Oric?
Andrew Cannon,

Three Bridges, Crawley

Oric has yet to get round to
delivering a 16K Oric 1, as the
company has had problems
with memory chips. It still
intends to produce a 16K
machine but says that its price
might be ‘slightly higher’. This
will no doubt upset all those
who have ordered the £99
machine Oric advertised.

There’s not a lot of software
available yet for any Oric mod-
el. Bugs in the Basichave made
it hard for the usual rush of
Basic programs to be flung onto
the market, while Ori If is
presumably too occuj cur-
ing the bugs to be working on
applications software.

So it might be worth waiting
to see what happens with the
Oric scene. It's a great
machine, but it's still got a few
teething problems. Being a
ZX81 owner, you'll appreciate
Sinclair design. If you can
afford it, go for a Spectrum. At
least you can walk into a shop
and buy one along with a
handful of tapes, which is more
than you can say for many of the
newer machines.

Graphics and text
appliedtoApples
On an Apple IVITT 2020, is it
possible to mix text and high
resolution graphics without re-
course to shape table? Can you
print text on low resolution
graphics?

How do you print text on text
page 27
David Smith,
Chester

There are lots of ways that have
been developed to mix hi-
resolution and text. The most
effective is to use a software
character generator, which
draws the individual characters
shapes on the screen as you
print them.

Programs to do this get very
sophisticated, but the Apple
users had user-definable char-
acters this way before it was
standard on many machines.

Another trick you will see is
that the programs can generate
tiny characters, allowing up to
about 70 characters a line
without any special hardware.

Wander down to your Apple
dealer and have alook at what's
available.

The other way of mixing the
two is to swap over the text
screen and graphics screen at
the right speed. giving the
illusion of superimposed text. It
sounds far-fetched, but try the
Applevision demo program on
a 3.3 master disk.

It might be possible to put
text on 1 and low resolu-
tion graphics on page two, and
alternate them in this way. It is
the only way you could mix the
wo.

But I can’t think of an
application that would make it
worth the trouble.

The Apple doesn’t have an
immediate way of printing on
text page 2.

But you can write your own
machine code output routine to
do this, or better still just copy
the ROM routine into RAM
and change it. The other way is
to write text to page 1 and then
copy page 1 memory to page

A short machine code
routine s best for this as well.
Remember that if you are using
text page 2 from an Applesoft
Basic program, you'll need to
move LOMEM upwards.

Further information can be
had from the Apple ITreference
manual or the Applesoft
manual.

16
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SIR COMPUTERS LTD |
CARDIFF

Agents for Acorn,

BBC and TORCH Computers

BEE@ Microcomputers
OB B e B e s ssiaiaa £399.00
BBCModelBwith1.20S £399.00
Model Bwithdiscinterface £509.00
Single 100K disc drive £249.00
Dual2 x 100K discdrive £389.00
The disc manual and utilities disc are both included
Disc interface for the BBC Micro
Kit SR T
Fitted S R T
Upgradeof BBCModel AtoB - ge—— . L

Please telephone for up-to-date information on Prestel, Teletext
speech synthesis, second processors eic.

TORCH Computers

% Z-80Disc Pack for the BBC Microcomputer £895.00

® Recognises LLIST and LPRINT which allows programs to be listed This unit connects to the BBC Micro in the same way as a normal
directly from your Spectrum disc drive, but as well as offering a dual 2 x 400K disc drive for use

® Also allows printout direct from BASIC listings without the need for under BBC BASIC or other languages, it provides the optionof using
special user calls the wide range of CP/M software available for business and data

& Completely self contained with | metre of ribbon cable and connectors processing applications. The firmware supplied with the machine

® Waorks with any Centronics printer including all Epsons, Seikosha 1004, allows swilching between BASIC and CPN, a powerful operating
OKI Microline 80 etc system developed from CP/M 2.2

® Includes driving software which allows up to 128 characters per line

® Full range of business software available PERIPHERALS

= ; = Trade Enquiries ’ i £229.00
® Fully tested and guaranteed for 12 months T We ﬁcé‘k:upsgaang";g?;gf ’tlw : 30000
Kaga 12° RGB Monitor £280.00
Sanyo 14" AGBMonitor £270.00
m )'ron BT rommsier 00

HE Deiivery by Interlink of any of the above items £10.00.

MICRO "ELECTRONICS Unless otherwise stated all prices include VAT,
e ngDg:CNg 4 SIR Computers Ltd., 91 Whitchurch Road, Cardiff.
a Bedford Road, Kempston, . 1341
Bedford MK42 8BL. 2 Telephone: (0222) 213

] THURSDAY 21 (12am — 7pm)
I FRIDAY 22 (10am — 6pm)
SATURDAY 23 (10am — 6pm)

AT THE

VISIT THE COMPLETE SHOW FOR THE HOME USER AND SEE:
A COMPLETE cross section of all hardware and software available to the home user.
A FULL RANGE of home computers priced from £50 upwards.
A COMPUTER ADVICE CENTRE run by independent experts for the answers to all your

COMING SOON
MAY BRIGHTON
JUNE _ BIRMINGHAM| ~Z7

Sponsored jointly by:

Computing Today Personal Software
: Personal Computing Today
Home Computing Weekly ZX Computing '

%° PCN
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Problem

H/

: How to run MS-DOS and CP/M 86 programs on the IBM PC? Deenagh Brook reports.

for the

y the time you've finished trying to
B onvert existing MS-DOS (Micro-
soft DOS) or CP/M 86 programs to
run on the IBM PC, you mlv_lu end up
calling it an irritating breed of machine.
There are two big problems. The first has
to do with the IBM’s unusual interrupt-
driven screen handling, and the second
with the way IBM's PC Basic protects
programs
To understand the first problem. you
have to take into account the history of
personal computers. The VDUs on most
micros behave like the teletype machines
they evolved from. while cursor addressing
is handled by ASCII characters. But the
IBM’s cursor handling is interrupt driven,
which means that assembler routines in PC

Two-handed
onversion

Basic handle screen addressing

If you're programming from scratch,
screen handling is made easy by this
assembler routine system but when
converting existing programs this feature is
a headache.

Screen-handling
nough headache for software
ave already plunged in to solve
the problem. Compact Accounting Ser-
vices approached the conversion by tack-
ling the screen-handling problem first
The company has developed a large
int ed accounting system that success-
fully runs on 65 micros and has a control
program in which all the escape codes for
the screen are set. But on the PC, where

there is no need for such codes, a different
version of the package was written and
compiled — immediately requiring that
two source codes be maintained

Because of the differences between
Basic under MS-DOS and PC-DOS and
the fact that operating systems are avail-
able only from original equipment manu-
facturers, you might find yourself missing
some of the original MS-Basic, such as the
WIDTH statement. The omission occurs
because you are unlikely to get the
extended MS-Basic from the original
equipment manufacturers and therefore
will miss out on extensions to the language

Protected codes

The second problem faced by Compact
revolved around PC Basic’s unique inter-
nal representation of protected codes. This
means that if you have a normal protected
MS Basic program, certain key statements
(such as READ and PRINT) have been
assigned special codes.

Because Compact had to transport a
compiled programtothe IBM PC, they had
the task of re-entering the original source
code so as toarrive at a protected version of
the program under PC DOS. And it also
meant that every time a change was made
to the original program, several source
programs would have to be changec

Compact felt the source code route
would be time-wasting and inefficient
because it would require maintenance of
different versions of the same program
suites for the sole reason that some micros
need a different source code

Instead, Compact abandoned the IBM-
supplied BasicA in favour of MBasic
compiler running under PC DOS. By
substituting, Compact can use the same
source code on all machines because the
protect codes are the same.

The c v also had to get round the
Iy |\u||inp the MBasic
er and source program on the IBM
fone with a

compil
formatted disk. This can be
system available from IBM for program

conversion for the PC.

Asynchronous support

You'll nmeed an asynchronous com-
munication board for the IBM and an
RS232 porton the master machine. Usinga
menu-driven asynchronous support pack-
age for the IBM, you can transfer the
source code from another micro — such as
the Sirius.

To solve the screen-handling difficul-
ties, Compact has written its own assemb-
ler routines to access the address instorage

which holds the screen image. These
routines are called from MBasic
During *"¢ initial set-up for any system,

Compact specifies which micro is being
used by setting the escape parameters 1o be
used in any screen handling statements
(such as LOCATE, PRINT AT, CLEAR
SCREEN)

If the IBM is being configured, the
system doesn’t have any of these para-
meters but notes that the special assembler
routines have to be called.
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FOR THE ACT SIRIUS1

MEMORY & GRAPHICS BOARDS

Designed & Manufactured in Britain to the
Highest Standards — at Remarkably Low Prices

MEMORY BOARD available in two versions

e SR . S SRR ) (R.R.P.£399) £279
m 128K expandable to 256K ........ccciiiiiiiaiiainiiainan (RR.P.£285 £199
GRAPHICS BOARD

® 128K Bytes of RAM +graphics routines in ROM ....... (RRP.£399) £279
Graphics Features include - P
0 CHARACTER LOAD AND PRINT O RAPID PLOTTING OF POLYGONS, CIRCLES, ARCS AND ELLIPSES
O AREA FILL WITH USER DEFINED PATTERNS O ( CE OF FULL AND BROKEN LINES AND RAY LINES

O AREA DELETE ROTATION IN STEPS OF 1

0O RELOCATABLE SCREEN ORIGIN O FULL SCREEN DUMP

DEALER ENQUIRIES INVITED
MAGUS COVIPUTERSYSTEMVISLTD

DEPT. PCN, SOPWORTH MANOR, SOPWORTH, CHIPPENHAM, WILTS SN14 6PS

B,

TELEPHONE: 045 423 231 & 022 122 3576 J

FORTH FOR
THE DRAGON 32

TH is an of Fig-FORTH for the
i but with a di .

As well as the enormous power of the FORTH language,
‘DRAGONFORTH’ can also execute BASIC statements. This com-
bines the superb DRAGON sound, graphics and Floating-Point

with the speed of FORTH to produce an
unparalieled hybrid. You can write a whole program in BASIC or a
whole program in FORTH or any mixture of both.

If not already convinced send £2.50 for the 60-page manual
(redeemable against first order.)

DRA ORTH’ is pr P d priced,
guaranteed for life and will be by return with
free demonstration graphics program.

AUTHORS:—Oasis Software will market high quality programs you
write in ‘DRAGONFORTH'. We pay a lump sum on
dag Let'shearfromyou!

OASIS SOFTWARE, LOWER NORTH STREET, CHEDDAR,
OMERSET.

. Telephone: 0934-515265
INC. P&P AND V.A.T.

ACCESS ORDERS
DEALER ENQUIRIES WELCOME iy N I NouR A DAY -
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The Muiti-user Breakthrough

What is the multi-user breakthrough? It is a system
which conforms to every major industry operating
standard (including CP/M and MP,/M) yet by design and
architecture, delivers a level of multi-user performance
previously only associated with minicomputers - at a
microcomputer price. The Zeus range makes that
breakthrough. Zeus multi-user systems are muiti-user
systems in the truest sense.

What Businesses Really Need

Today, most businesses are finding that the stand
alone microcomputer is Simply Not able 1o cope with the
developing requirements of computerised business
administration and control. Research suggests that ov
70% of all business micro applications require a system with
more than one terminal so that functions such as accounts,
word processing, data processing, stock control and file
retrieval plus ‘new’ applications like telex control can be
handled simultaneously with management able to access
and overview every operation

Multi-User Breakthrough.

Zeus - from 1 to 64 user multi-processor systems.

Millbank Computers

Millbank House, Amyand Park Road, Twickenham TW1 3HN. Telephone: 01-891 4691

The Zeus Range
There are three Zeus multi-user systems in the range
-Zeusd four users.
-2eus3 eight users.
-2eus2 hirty two users.
Our expert sales staff and consultants can advise you on
the configuration best suited to your present and future
requirements. To complement the systems there is arange
of peripheral equipment including data terminals, graphics
terminals, daisywheel and high speed matrix printers
modems, telex systems . and more

for one to
for two' t
for two t

Micro-Prices

The Zeus range brings micro prices to true multi-user
capability for the first time by utilising all the cost benefits
associated with micro computer manufacture, allied to
innovative and exclusive new technology. The same
benefits apply software, the MUSE operating system
allows use of the complete library of CP/M and MP/M
compatible software
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Whybuy amatri»

whenallyouneedisatypewrite

Al

David Jacques checksout the Olivetti Praxis.

e ———

ome word processing is now quite
Hulm on and is mostly done by
ing dot-matrix printers onto
home computers. But despite the lack of
publicity, cheap daisywheel printers are
now a realistic proposition for those
looking for a word processor that can
produce letter quality output.

I purchased my BBC Model B early in
1982, and at that time converters which
would turn the Olivetti Praxis portable
electronic typewriter into a printer were
appearinginthe computer press. Iboughta
package manufactured by Vertical Data
Systems of Ontario from Datarite Ter-
minals.

You need a monitor rather than a
domestic television set 1o see the 80
characters per line you get on A4 size
paper, and of course you also need a good
word processing program

I chose an early version of Wordwise
from Computer Concepts

I already had a tape recorder, so
acquisition of Wordwise meant 1 had a

word processing system for about
1,150:—
BBCmodelB £399.00

£103.50

12inmonitor
tape recorder

Wordwise ROM

converter

soldering

Praxis 30 295,00
TOTALCOST £1,140.45
The Pr: i and £1,100

would be n today

The Wordwise chip plugs into one of the
sideways spaces on the Printed Circuit
Board. It therefore takes no memory, and
is ing *“WORDWISE. A
full range of commands can be given by

entering and leaving another mode,
through pressing function keys fl and £2.
The editing commands are by and large
excellent, and you can use the function
keys to make up your own. These keys are
worth using whenever there is anything
repetitive

Some useful information is given at the
top of the screen. On the left hand side
thereisaword count, andon the right there
is a countdown of how many characters are
still free.

The greatest limitation is simply the
computer’s memory. Worldwise gives you
27,378 characters, and this is only about
4,500 words. At about 2,000 words it
becomesimpossible todisplay the text at 80
characters/line. Then, as the memory
becomes very full, commands to move a lot
of text are refused

As a printer, the Praxis is much slower
than those attached to office word proces-
sors. It takes about ten minutes to type
words, which is the number on a single
spaced page of Ad p

There is also no automatic fe
d to get down to anything else if you
have to return at intervals to feed the
paper in

But a more serious problem with my

Praxis is that it can fail on occasion. For
example, it may repeatedly print two or
three characters in gibberish instead of text
this tends to happen on starting up. The
only answer is to switch off to clear the
cobwebs out of the Praxis’s tiny brain

It can also just seize up during printing.
Once again, theonly answeris toswitch the
Praxis off, but on these occasions you have
toreturn to edit mode to move or delete the
text successfully printed out before the
seizure

The practical Praxis

The BBC keyboard differs from the
Praxis in several respects. First, the Praxis
s some of the BBC's symbols, despite
llowed by the Keyboard
nual switch. It cannot

equivalents in Teletext, nor greater-than
less-than signs, nor twin vertical bars, nor
the Teletext arrows.

»nd, many of the symbols are printed
I\\\(th\\mh(\l\ Forexample adollar sign
will print out as ‘V4® (see table below)

A Wordwise text of 27,378 characters
would be 107 (Hex 6B) blocks long, and at
three seconds per block this amounts to
five minutes 35 seconds. The tapes to use
are thus C12s, which give six minutes on
each side. The best method of checking
that saving has been successful is to
CATalogue (*.)

27,378 characters would be about 4.
words. Although this is the theore
capacity of Wordwise, it ismore sensible to
keepthe texton any one tape down to 2,000
to 2,500 words. Beyond this previewing at
80 characters is not possible, and the saving
and CATaloguing procedure becomes
boring, especially when SAVEing errors
happen.

Is it worth stepping up to disks? You can
cut the SAVEing and LOADing down to
seconds. However, if you consider that
12 minutes at the end of, say, two hours is
only an extra 10 per cent, then £400+
seems a lot for a home user to pay

The Praxis may be the Citroen 2CV of
heel printers, but it is still good
value. I am also enthusiastic about the
‘ordwise chip. Both have their flaws, itis
true, but I have now submitted a manu-
script to a publisher, and my wife now
writes articles on the processor.

The surprise is perhaps that no one has
yet built an electronic typewriter like the
Praxis with a word processing program, a
processor and a decent memory built in.

1
(i (i) (i) (iv)
Keyboard | Sereen Printer | Printer
(ASCH) | (Teletext) | (KB1) | (KB2)
Tk
# # £ £
1 ] Ya ¢
& & &
( " " ‘
L £
@ @ @ $
+ + + !
. #
| - Y
¥
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You'll find
acomplete

E795

spectrum of
software at

W H. Smith. [

The range of software available for the
Sinclair Spectrum is to say the least, extensive.

So every month at W. H. Smith, we review
the range with particular reference to presenta-
tion, challenge, excitement and value for money.
And because we're quite severe it’s a difficult job
finally to arrive ata Top Ten. Butas you can see,
notimpossible.

You don’t have to take our word for it.

At W. H. Smith we stock the widest selection
of Spectrum Software, so you can judge for
yourself.

I“cnctmtur
Melbourne House

o £6 95
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| U
| ZX Spectrum ARCADE ACTION

smnsmm
SE

[ SinciEis |
| ZXSpectrum \
CHESS [ ENTERPBI |

| HORACE
| GOES SKIING

Chess Starship Enterprise Horace Goes Skiing Avenger
Sinclair Silversoft Sinclair Abacus

g A SR S5 085 “£4.95

MINED-OUT
ICK

it
5 i h!,"lll'lc
i of thegame
BE‘ 16/48 K SPE[ TRUI \ i
3D Tunnel Mined-Out 3D Tanx
New Generation Quicksilva DK Tronics Imagine
- T8 L4095 “E£4. 95 g < |
. - -
Producer RAM Price Producer AM price
Artic 48 695 C PSoftware —Ix 1695
Artic 48 695
Compuier Rentals 48 £5.95 alc Sinclair 16 1895
ComputerRentals 48 £595 | vy-File Sinclair 16 £895
Microgame 48 £595 r Shepherd 48 650 | vy3p Sinclair 48 1995
Phipps 16 £495 | Uity Collectors Pack Sinclair 48 995
Artic 48 1945 M/C Code Test Tool  Oxford 16 £995 Club Record Controller Sinclair 48 995
Artic 48 0995 Editor/Assembler Oxford 16 £995 Address Manager Oxford 16 £895
C PSoftware 48 £795 Softek 16 £1495 Finance Manager Oxford 16 E895
Addictive 48 L695 C PSoftware 48 1695 Dictron Custom Data 16 £475
Oxford 48 £895 Program Collections
DK Tronics 48 495 Sinclair 16 £795 | ShivaSpecial| Shiva 16 £595
cDs 16 £595 ctum 1 Melboume House 16 £5.95
Axis 16 £595 Rand R 16 075 : ctrum?  Melbourne House 16 £5.95
Sinclair 16 £695 Muartech 48 £1195 | OwverTheSpectum3  Melboumne House 16 £5.95
Sinclair 48 £695 £595
Sinclair 48 £495 Mn kgammon 48 £595
EN == Prices comegtattime of going to press. Subject o availability. At sclected branches only.
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SYSTEMATIC

BUSINESS COMPUTERS ==

For people with second thoughts about computing

OSBORNE ACTSIRIUS EPSON
LSl DIGITAL MICROSYSTEMS

Systematic Business Computers Limited, Ambersham House, 45 Woodbridge Road,
Guildford, Surrey, GUI 4RN. Telephone: Guildford (0483) 572222

South London’s Largest
MicroComputer
Centre

STOP PRESS

Oncil48k...c.5 v ......£169.95 SinclairSpectrum 16K...£124.95
Commodore64.......... £339.95 SinclairSpectrum48k ...£174.95
DragOﬂ o P et £199.95 rzrrree Immediate :lt'\.,’l atch on receipt of order
BBCModelB............... £399.95 fithecownter, L. o)
| Ko s sy |

3 Eden Walk Precinct, I ok |
Kingston-on-Thames, Surrey. i |
Tel: 01-546 9874 fie i e
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Chris Pointer, who has lived with the tiny PC-1251, shows some of its nice little touches.

e to be crowned with the
title of computer.

The battery-powered Sharp PC
noexception. At£180 for the
CE-125 microcassette drive, printer and
pocket computer, the PC-1251 costs about
the same as many ‘r omputers.

SKRAM, andthe purchase price
a suite of 20 programs. The
elf combines calculator-style
functions with several unique portable
features

You can define no fewer than 18 keys in
the Shift mode — allowing you to allocate
various Basic words, functions or small
programs to those keys. In the machine’s
DEF mode, the same keys can be used to
label lines of programming. You can enter
a number of program routines with labels
and then select and execute one of the
routines.

You could use the DEF key to label and
store a VAT routine under the label V.
After that, you can RUN the VAT
program by pressing V, because the
PC-1251 has a non-volatile memory that
doesn't forget the labels every time you
turn the machine off.

Th

251is
le

. or as programs are SAVEd on
tape. Extended program names can also be
used — for example, you can label, SAVE
and LOAD the program VAT, then RUN
VAT.

Once you've figured out what all the keys
do, you can begin programming. You'll
noticethat the P Iwillaccept program
lines up to 80 characters long and that
multi-statement lines of the 10
A PRINT A+B will be executed
without any trouble.

Your listings can be viewed on the
PC-1251 display using the cursor controls
to move the display window. When the
program_halts, the line at which the
program halted can be displayed, showing
the last statement.

The key to programming lies in the
PC-1251's ROM. and there are lots of little
goodies locked up in the machine’s
operating system that would make even
owners of larger micros enviou

PEEK and POKE are epted, as is
CALL. Using the and POKE
ou should be able to write
er and Line Delete software for

o)

ons, including ER. for ERROR.
. for DEBUG: OF. for OFF
(although that ‘abbreviation® isn't any
shorter); CA. for CALL: RO. for ROM
and K. for KEY

If you spend the extra money (about
£100) for the CE-125 m assette and
printerunit, you'llhave aminiature version
of the average home computer system

The PC-1251 automatically stops and
starts the microcassette under remote
control, although it can of course be
operated manually. The microcassette ca
be used to store progams, da
and reserve memory. Programs

handling a range of tasks on your PC-1251.

These routines occupy only 459 bytes.,
leaving 3,027 bytes for other

programs. The programs sit above line
900 (the maximum line number on the
PC-1251 is 999). The programs can be
called using the DEF key and their labels.

Value Added Tax

The VAT program labelled V, lines
95310 971, calculates VAT paid on
purchase/bills and from an input of
purchase price displays price paid,
price (value)fess VAT, total for
purchases entered and total VAT paid for
those purchases

Currency Conversion
The currency conversion progi
labelled H. lines 973 to 983, was written
for pounds to guilders (HFL) or vice
versa. The PC-1251 requests P Input for
£s to HFL: H for HFL to £s, requests
exchange rate HFL to the £, value to be
exchanged. The exchange result is then
splayed. This could be altered for other
currency exchanges. But remember, the
value must be expressed to the pound.

Cheque Book

The cheque book program labelled C,
lines 99310999, requests ue values
and totalises withdrawals

Shares

The share program labelled S, lines 985
10 991, requests share name, number held
and current price per share. The name
and total holding value are displayed as
the result.

Program Lines 1 to 12 use PEEK to
examine and display 20 bytes of memory
The top of the memory address range
seems to be 64K (ie 65535) and ROM
seems to be near the top of the memory
map, although this is probably a
reflection of lower memory. Finally line
statements do not run into labelled
routines.

VAT,

DD D
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GET MORE FROM

YOUR64.WITH
VIZAWRITE 64.

THE PERSONAL WORD PROCESSOR

Vizawrite 64 is a high performance, low-cost Vizawrite 64 does this instantly. Tabs,
word processor designed especially for the indentation, centering are all clearly visible and
Commodore 64 computer. Vizawrite 64 takes full  easily altered, so you know exactly the format of
advantage of the colour, graphics and memory your text all the time
capabilities of the computer to bring you the Vizawrite 64 is a disk-based word processing
power and style of a dedicated word processor program — it is available NOW from your local
Serious word processor users expect their word Commodore dealer or direct from Viza Software
processor to format their text as they type, It costs just £69.00 plus VAT (£79.35)

VIZAWRITE 64 — SPECIFICATIONS

* Page based — formats
text instantly, as you type
* Format line to control
margins and Tab stops.
# Full range of graphic
word processing symbols.

* Full scrolling

* Merge other documents
into current document

* Search for and
selectively replace a
phrase.

* Multi-line Headings and
Footings.

* Mail Merge for names,
addresses and labels

* Go to selected page
number

* Function keys to page
forwards, backwards

* Go to next screen,
previous screen

* Automatic left margin
indentation.
¢ Underlining and

® Tab Stops, Decimal
Tabs, Centering.

emboldening. -
Justified printing
* Copy, Move, Delete any
part of text. l'mF;.ilpgccr::ol over pitch,
g.

* Supports virtually any
printer — VIC, EPSON,
* Merge other texts QUME, DIABLO,
directly into document — SPINWRITER
including Wordcraft, * No interface required for
Wordpro, Silicon Office parallel printers
* Selectable colour modes

VIZA SOFTWARE. 9 MANSION ROW,
BROMPTON, GILLINGHAM, KENT ME7 5SE.
TEL: MEDWAY (0634) 813780.

SOF'I"mRE Dealer enquiries welcome.
%
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also be merged with those already in
memory so that memory contents are not
overwritten

The CE-125 printer uses thermal paper
and produces 25 characters per line, all in
upper case. It is threaded using the paper
advance button, but the printer paper
should be handled carefully as finger prints
don’t make program listings any easier to
read.

The microcassette and printer unit (into
which the PC-1251 fits) is no bigger than a
large paperback book, just a little over
pocket size

The CE-125

also includes a low battery

Coming from ‘real’ computers like the
Apple 11 and the BBC Micro to Sharp’s
little PC-1251 pocket computer made me
feel very old.

Not only had middle-age stiffness set in
prematurely in my knuckles as | tried to
press the Sharp’s little keys, but the small
LCD screen tricked my apparently senile
mindinto thinking the machine wasn’tvery
powerful

Screen
Although I later decided the key size was
Sharp's problem and not mine, 1 remain
mazed at how much the little LCD screen
ntake. Itwill display a program line up to
80 characters long. using a scroll-across
‘window’ on the line, 24 characters at a
time. Not only does it display across, but
you can also move the screen up and down,
making it simple to review a program
quickly
The inventive screen layout g
tosee what the machine is doing

llows you
nytume
by the five messages on the topline. *Busy’
tells you the machine is working on
something, ‘P* indicates that you can
immediately output to the printer, “DE
lets you access the programs stored on your
user-defined kevs, ‘'DEGRAD’ tells you
whether your angular movement outputs
are being expressed in degrees, radians or
gradients, ‘Shift’ indicates your ct
will be shifted while *E" indicates an error

I had a minor quibble with the Shift key

clers

indicator, an external cassette recorder
input for loading ordinary cassette soft-
ware. The recorder lead is supplied. so this
shouldn’t be a problem.

The four routines shown on pag
for business and home use. and demons-
trates the machine's capabilities

The PC-1251 has great potential, but has
some limitations. String variables can only
be declared seven characters long. while
character arrays can be
long.

On the hardware side, the micro looks
and feels well engineered but a slide switch
is used toselect mode (RUN, Program and

e 25 are

Reserve), which is a little tedious it
would be easier to use the keyboard, as on
the PC-1500.

But these limitations are far outweighed
by the advantages of the PC-1251

In addition tosoftware supplied with the
CE-125, Sharp’s PC-1211 software should
be compatible or modifiable. One com-
panyin the US has already launched circuit
analysis software on microcassette for the
new Sharp machine

Itis early days yet. since the PC-1251 was
launched on the UK market only in
January. I wonder how many portables will

be launched this year?
good to match this one

hey’ll need to be

as there is no shift lock and you must press
Shift before every character you want to
shift

The 18 user-defined keys designated by
the grey area at the bottom left-hand
corner of the machine provide immediate
access to common programs and routines
that I had not expected to find on a £90
pocketmicro.

Memory
The computer’s non-volatile memory
makes the key definition an even more
useful tool, as you can permanently
program useful routines into certain keys
without having to download them every

That amazing little window

time vou use the machine (although you
can do it that way if vou buy the €
printer and cassette unit). The machine’s
soft break key is well placed and nowhere
gerous as those on most micros.
Because the PC-1251 has memory safe-
guard, youwon't lose your whole program
by hitting break. Break will interrupt only
the work you are executing at the time you
hit it and it will only work in Run Mode

Overall, the PC-1251 seems to be a
well-designed and useful little machine
Certainly the small keyboard is a limiting
factor. but this has been traded-off,
rightly, against portability

GW

SPECIFICATION

Price: £91.95inc VAT.

Processor: 8-bit CMOS CPU

RAM memory: System 500 bytes. program/data Area 3.4K. reserve 48 bytes,
fixed memory area 208 bytes

ROM memory: 24K

Text display: 24 character LCD with § x 7 dot characters

E 52 calculator keys including alphabetic. numeric. spec

symbols. and numeric pad

Inertaces: CE-125 printer/cassette unit, external cassette interface on the
CE-125.

Storage: Ordinary cassettes or Sharp microcassetic

0SNanguage: Basic -

Manutacturer: Sharp Corporation. 061-205 2333
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Ted Ball tries a cassette which — for the programming orientated user — peps up the pixels.

Hi-res taped for ZX81

he standard ZX81screen, with32 % 22

characters or 64 x 44 pixels, does not

allow sophisticated graphics. How-
ever, with Computer Rentals’ High Reso-
lution tape you can now get 256 x 192
individually plottable points on the screen.
The high definition is produced entirely by
software and needs no extra hardware
except a 16K RAM pack.

Features
High Resolution sets up an extra display file
using 6K of memory to hold the graphics.
The program provides eight commands
which you can use in your own ic
programs with statements of the form LET

227 = USR address.

These commands allow you to clear the
high resolution screen, in
(changing black to white and vice versa),
display the normal screen, save a display
file on tape and load it back, print a
haracter’ of eight dots, or plot
unplot a single point

Only the PRINT and PLOT commands
actually contribute to producing graphics,
which means youneedtodo alotof work to
build up anything more than simple graphs
and diagrams. A package of thistype really
needs higher level commands which would
allow you to draw lines, circles and other
shapes easily.

Another feature [ would like to have
seen is a command to copy the high
resolution screen onto a Sinclair printer

Presentation

The cassette is clearly labelled with the
names of the three programs on the tape:
the high resolution toolkit itself, and two
demonstration programs which draw sine
curves and a three-dimensional exponen-

ation consists of a neatly
printed 44-page booklet the size of the
> box, with the left-hand pages
blank for notes. The instructions give a
comprehensive explanation of the com-
mands and how to use them, and also how
to deal with some of the problems you may
find while using the toolki

The booklet also includes some useful
Basic programs and subroutines which
give you more help in using the package.

In use

You need to read the booklet and try out
the examples before you start writing
own programs. It tal little while to
used to the commands as you have to make
sure you get everything in the right order,
but there is really not a lot to learn

It is easy to draw simple line diagrams
and graphs, but more complicated figures
can be difficult because of the way the high
resolution screen is organised.

Although all the 256 x 192 points can be
set to black or white they cannot be set

independently. The basic elements of the
M

display are actually what the booklet calls
‘mini-characters’ — rows of eight dots.

In order to get full 256 x 192 resolution
you need 256 different mini-chara
but only 128 codes can be used and the
haracters corresponding to these
are not all different.

PLOT command automatically
selects the mini-character nearest to what
you want but it may not be possible to get

typing mistake, this also saves you having
tolook upcommand addressesall the time.

You also have to be careful to set
RAMTOP according to the instructions
before you load High Resolution, as
otherwise any attempt to use it will ¢
the machine. The two demonstration
programs test RAMTOP and give you an
error message if it is not in the right place,
but the high resolution toolkit does not,

ash

01234567 g12234887
0 o 158
1 1 | [se
2 ?_ _3?
3 3H H|':1
4 o] 32
5 51 21
6 6_ 32
71 7 158
The letter ‘A" in normal Lower case ‘a’ created
resolution mode. 768 ‘with mini-character
such characters will fit codes. 6144 characters
onto the screen. like this will fit onto the

screen.

all the fine detail you want, and even if it is
possible it has to be worked out carefully
advance

The graphics are rather slow }’ur
example, drawing a straight line from o
corner of the screen to the opposite corner
takes about 45 seconds in SLOW mode
and the demonstration programt
the three-dimensional graph takes about
eight minutes in FAST mode.

Using Basic to call the high resolution
commands much too slow to make
moving graphics possible. One of the
example programs in the booklet produces
aspace invader figure and moves it around
the screen in response to the cursor keys
The booklet describes the movement as
‘rather sluggish’ but it is really painfully
slow — you can see the figure being wiped
out line by line and redrawn in the next
position.

The booklet does say that ‘with machine
code, movement would be as good, and
probably better, than when using the
normal screen’, but I was not able to try
this.

Reliability
You have to use the program carefully to
wse all the commands
cessed by USR calls andany mistakes
in typing the addresses can crash the
program.

You can save a lot of trouble by u
meaningful variable names for the com-
mand addresses, starting your program
with 10 LET CLS = 16790 etc, and then
you can use the commandsin the form LET
ZZZ = USRCLS. Aswell asmakingit less
likely to crash the program through a

although for

yourself.

you could add this test

Verdict

The better your programming ability the
more you can getout of High Resolution. If
you are restricted to Basic you will be able
to generate static displays which can
conta ot of detail, but to get full value
and produce reasonably fast moving
graphics you need to write machine code.

The high resolution commands can be
translated directly into machine code, and
if you have some experience with it you
should not find it difficult to use the
e from your own machine code
programs.

On the whole, High Resolution is a
worthwhile program and does almost the
same job as hardware add-ons which are
advertised at prices up to£50. However, its
speed and usefulness are restricted by the
limited number of commands provided.

A few more commands, allowing you to
work with larger blocks than points or
‘mini-characters’, would probably make
moving graphics possible from Basic

mphhm M-HI.&W

I._M-:humde
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Bottom Line Strategist promises to help vou develop business strategi

dkin tots it up.

Invested interests

ceording to the publisher dBase 11

am for

evaluating  financial
es ... completel
and requires no programming knowledge

a tool for increasing productivity and
maximising profit.”

You will use it, claims Ashton-Tate, to
develop or evaluate business plans or
marketing proposals; assess financial risks
ar investment opportunities; price pro-
ducts or services; make budgeting deci-
sions; analyse the profitability of proje
and so forth. Enter your key business
assumptions. and the Strategist will show
you how practical and profitable your
project is likely to be. in graphs and in
tables

In short it tackles the same kind of
problems as a spreadsheet. But a simple
spreadsheet with a spot of business
graphics thrown in Bottom Line Strategist
certainly is not. Itis a CP/M package.and 1
tested it on the Apple 11

Features

You may feed in your assumptions about
growth, marketing, advertising, cosis,
productivity, inflation and depre
accounting, cost of capital, and pri
policy. You may review your assumptions,
and print out a summary of them. You can
compute the likely sales.and profits of
your venture, and you can examine,
analyse and plot those results in a number
of ways.

But you cannot enter any information
about the reasoning behind the figures you
enter to start the whole program moving
nd you cannot alter the formulac the
program uses to decide whether your
business will succeed or fail, based on that
crude input data

Presentation

This software comes bundled up in a nice
folder with two demonstration disks and a
sealed pack containing the system disks.

The introductory manual — all 126
es of it —is very thorough, but muchof
its content is easier to grasp by working
directly from the demo disk. Too much of
the manual is nothing more than a direct
copy of the information given by the
demonstration, with a handful of minor
ditions, while a few sections are poorly
explained.

The glossary is an amalgam of computer-
oriented references and a few of the
commonest financial and business con-
ce

The avers businessman  will  be
irritated by the latter, while computer
experts will be similarly vexed by the
former. Many of the definitions are over
simplified, if not banal, while others are
academic and rarefied.

Getting started

Starting up is not straightforward. even
though the manual suggests it is. There is
no hint in the manual that the demo disk
holds only the data for the first lesson
Lesson two is apparently only to be found
on the sealed system disk.

You also need to be fairly familiar with
CP/M when starting up this package. A
programof this nature — aimed at business
people who are not necessarily highly
computer-literate — needs to be friendly
right from the start, and these first few
steps do not give the right impression.

You, the user. must assess the vital
assumptions on which your business is
based in detail, then enter accurate figures
for those assumptions. That includes your
beliefs about your market, productivity
financial costs and accounting concepts. In
all, you need tolook at eight aspects of your
business before you can expect to get
worthwhile results.

The central section of the manu
with the typic
will encounter, and the meaning of each
entry, but some of the entries are still not
clearly explained. 1 found myself almost
having to guess at the order of the options
on the method of depreciation, for ex-
ample

Allin all, though, the sequence of inputs
to the assumption tables and the outputs
available is well thought out. There is a
HELP facility which you can call up at
ous times, to get more detail on what
ns are open to you

The tables generated by Action 3 are
helpful. but 1 feel you really need to print
them out, if they are to be properly
readable. There is no automatic pause at
the end of each page on the screen — the
figures are continuously scrolled

Graphingthe tables, with Actiond, gives
you a menu with a further 14 options.
There is a convenient facility for ‘zooming®
in and out on the X or Y axis by a factor of
two each time. But there seems to be no
way 1o retain the plot on the screen, soitis
essential to use the printer regularly during
this phase axes stay, but the plot is
temporary

It would also be very useful to be able to
plot and calculate three related sets of
figures together — the likeliest, optimistic
and worst figures for each possibility. BLS
doesn’t let you do this

But it does have compensations, in the
form of some pretty sophisticated func-
tions. The manual mentions price e
as well as sensitivity, and risk ar
though it does not make it clear how the
BLS is to extract the relevant data

I found BLS quick in its response when
new data is input, though amendments
take rather longer. Ashton-Tate also
seems to have taken care to make the
program crashproof, and the error codes
within the system are informative

Verdict

Once you have got over the initial hurdles
to your understanding this package is quite
user-friendly ndeed, parts of it are
almost idiot-proof

There are a number of concepts used
which may not be relevant to the British
user in the same way as they are to
American companies; and some terms are
poorly explained in the glossary, or even
not explained at all

The BLS could be a valuable tool for
planning and assessing investment oppor-
tunities. But it is not particularly flexible
beond the limits of the figures you input to
its assumption tables. And those figures
themselves are wide open to misuse since,
as with most models of its type, BLS uses
relatively crude input figures to produce
nd accurate results.
hly misleading, and there
is little emphasis on this in the manual

ailed

Name Bottom Line Strategist Application
Business strategy cvaluation System CP/M 2.2,
64K Price £316.25 Publisher Ashton-Tate
Format Disk Other versions Apple 11, MS-
DOS, CP/M-86 Outlets Pete and Pam
Computers 01-769 1022/3/4.
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PaperClip offers word processing at a budget price. Karl Dallas compares it to WordPro.

PaperClip’s prose

aperClip is a Canadian word proces-
ng program with many of the
es of the much better known
Commodore-based WordPro series. Butit
also comes complete with a stack of extra
facilities such as the ability to move, format
and sort columns of data, create contents
tables, and use sophisticated printer set-up
procedures.

It’squite a bit cheaper than WordPro, so
even though it will memorise and manipu-
late considerably less text, it is worth while
for Commodore users to take a look. IU's
also one of the first word processors on the
spanking-new Commodore 64, but I tested
the Commodaore 8000 version

Features
PaperClip has a mass of comma in
common with WordPro, often using the
same command key sequences. You can:
insert blank line, delete line, print variable
block, fill variable block from disk file or,
in Wordpro, from extra text, set tab, set
numeric tab on decimal point, clear tab,

clear numeric tab, clear all tabs, exit to

Basic, delete word/sentence, set range,
move range, erase range, save range as disk
file, duplicate (copy) range, find string.

The list goes on to include search string
and replace, output to printer and output
to video (all local and global), column
add/subtract, screen read to status line,
insert text mode and append text from disk
file.

Some common formatting commands
are:

Left and right margin, paper length,
page length, right align, justify (with
spaces between words), centring, pagé
headers and footers (numbered), line feed,
release, underline, force page, vary
line spacing and (with some printers), use
bold print.

So much for the things PaperClip has in
common with WordPro.

Among its extra fac are:

Verify SAVEd data file with text in
memory, directory of both drives, change
text between caps and lower case, change
printer/disk device number, clear all
non-numeric tabs, set italics, SAVE text
as sequential file, LOAD sequential
file, change line-length (plus horizontal
scrolling),  set/move/delete/erase/shift/
repeat/sort column.

You can also SAVE to and LOAD from
cassette as well as disk.

Presentation

The program comes on disk,, with a clearly
written, but unindexed manual of 112
pages, and a security chip which has to be
fitted into socket UD11 on the main CPU
board. This socket is normally vacant,
unless another WP program is in use
(VisiCalc-type programs usually use the
neighbouring UD12 socket).

LOAD and RUN inthe normal way, andin
a remarkably short time itis ready for text
input. In addition to the format lines,
which indicate cursor position by line and
column and any special commands being
inputted, it loads an initial blank line,
which can be used for formatting.

Like WordPro, PaperClip is what is
known as a*post-formatted’ system, which
means that what you see on the screen as
you type is definitely not what you get.

Typingis wrapped round from the end of
one line to the next, taking no account of
breaks between words, so that a five-letter
word (like ‘seven’, for instance). may be
broken with *se’ at the end of one line, and
‘ven’at the beginning of the next

This can be confusing at the start, but |
have never found a typist who couldn’t get
used toit, while people (like me) who look

‘WORDPRO
has
Extra text facility
142 lines of main text + 23 lines extra

Directory displayed in four columns on
screen

Goto Linen
Print to disk (permits

subsequent use of
keyboard during hard int out)
bedmwnfﬁnkcdm from
one drive to another

at the keys rather than the screen hardly
notice it at all.

There is an ‘output to video' option
which allows the writer to view the file(s)
on screen as they will be formatted for
print, before printing hard copy. This is
also useful when wishing to begin printing
from the middle of the document, because
itis possible toscroll through the unwanted
pages fairly fast on the screen, switching to
print-out at the appropriate page.

The column-formatting facilities, cou-
pled with the capability to scroll horizon-
tally across a page of from 80 to 126
characters wide, will probably appeal 1o
those whose work is largely financial,
giving a sort of simple ¥

The ‘what if?’ capability is limited to
addition and subtraction, of course, and no
formulae can be incorporated, but totals
can be printed out at any pre-determined
place, not merely at the bottom of columns
of figures.

Sorting allows lines of text to be
rearranged into  alphabetical order,
numerical or chronological, defining any
particular column as the key field, and thus
making it a fairly primitive database
(though not so primitive bearing in mind
the find and search/replace options).

Names and addresses could be created
within the program, sorted into alphabetic-
al order, and then SAVEd as a sequential
file, allowing them to be accessed by a
simple label printing program (they could
also be printed from within the PaperClip
program, of course)

WordPro text files can be called up and
edited from within the PaperClip program,
and vice versa, but since both programs
have security chips in socket UDI1I, a
socket switching device would be needed
to use both on one machine.

The Commodore 64 version is protected
by a dongle fitted to control port 1 which
can be changed much more easily.

Verdict
PaperClipseems to perform pretty well. Its
ability to cope with WordPro files should
be a good selling point, despite the slight
hitches you run into when moving between
the two.

The main problem with PaperClip is its
limited text memory — and that will be a
real black mark as far as many users are
concerned.

Nevertheless, at a cheaper price than
WordPro, its extra facilities might make it
more attractive if length of text in memory
is not a prime consideration.
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9 R4n =
" Gotatip? Send l[ to P(_N and get a cash reward. £5 for every hint printed.

1If you’ve got something to crow
about . . . a bit of magic that'll
make the world a better place
ffor micro users, then send it to
PCN Microwaves—our regular
readers’ hints and tips page.
‘We'll pay you £5 if we print it.
‘We'll pay you even more if your
little gem gets our vote as
microwave of the month. Think

1000 REM initialise scrolling
1020 CLS

1030 LET A=0

1040 QUT &0086,12

1050 OUT &0087,1

1060 RETURN

2000 REM Scroll 1 line

2010 OUT &0086,13

2020 OUT &0087,(A MOD
64

2030 OUT &0086,12

2040 OUT &0087INT(A/
3+1)MOD 8
u?llﬁ() LET A=(A+1) MOD

on ... and write to Micro- 2060 RETURN
waves, PCN, 62 Oxford Street, 00 Koy b
London W1A 2HG. Deighton, York
Neat numbers Deaden Oric’s
on the ZX81 decibels

Here's a useful subroutine for
printing numbers neatly on a
ZXB8I screen. The subroutine
displays the number (contained
in A) rounded to two decimal
pl.lck.t..lndllncdupalmlumnB
900 ]
STRS(INT((A+. UU‘)'I(III/IOU]

910 LET AS = AS + (".O"
AND VAL AS$ = INT VAL
A$)

920 LET AS = AS + (".O"

AND AS(LEN AS-1) =".")
930 PRINT TAB( B-LEN
AS)AS
940 RETURN
John Convery,
Winlaton, Blaydon-on-Tyne .

Lynx scroll
di

The Lynx, which everyone
seems to think cannot scroll,
has hardware w enables
some very complex scrolls to be
achieved. Using the OUT com-
mand, the screen can be moved
in any direction.

The Z80 1/O port 86 hex
seems to control the direction,
and port 87 hex the distance, of
the scroll. For example:—

OUT &0086,12

OUT &0087. A
moves the screen 3*A lines
above its normal position, while

OUT &0086,13

OUT &0087 A
will move the
MOD 64)*4
DIV 64lines. You can use these
ports to scroll the screen up-
wards:—

10 REM Scroll demo

20 REM initialise scrolling

30 GOSUB 1000

50 REPEAT

60 PRINT “HELLO"

70 GOSUB 2000

80 UNTIL FALSE

90 END

If you make an awful noise
while programming your Oric
1. you'll need a quick way of
turning the sound off, If the
keyboard blip is on, simply
precsakr.v If the blip is off, just
type CRTL-F twice. Instant
silence!

Barry Merrick,

Brentwood, Essex

Play dirty
at Planetoid

An und d *FX call on

rewind to read only the blocks
that you want.

The BBC will LOAD just
this part, corrupting only the
first and last blocks. As a rough
guide, you get around 50 words
in a block
Colin Cohen,

London Wi

Track programs

on your TRS-80

Not knowing the name for a
system tape on a TRS-80 means
you can’t LOAD it in. But this
program, when RUN with the
cassette recorder going, will
print a ‘U’, then the program
name.

The cassette recorder will
stop, then you can type the
name in and LOAD it normal-
ly. You don't even need to
rewind the cassette. The prog-
ram is:—

10 INPUT # —1,AS: PRINT
$

Al
David Marchant,
Egham, Surrey

Banish those
Atari blues

If the Atari's blue screen
annays you, i

BBCMOS version 1.0 onwards
is *FX 210,X. If X is 1 then the
call will switch off all sound
output. *FX 210.1 turns the
sound back again.

Anyone who wants to get a
really high score at the cassette
based version of Planetoid
could do worse than swallow
their pride and try the fol-
lowing:—

Press [BREAK]

enter PAGE = &3C00[return]
LOAD“Planet1™
[return]

When the program is loaded,

enter:—
150 7&276B = &99 [return]
RUN [return]

After loading the rest of
Planetoid, the game should
start with a generous 99 lives!
James Bridson,

Barnsiey, South Yorks

Lighten those

long LOADS

If you're using your BBC micro
for word processing, you can
get into problems long
documents. Tuse Wordw:srand
often LOAD only parts of long
files. To do this, you need to
know roughly where in the file
the piece you want is. Then use
*OPT 2,0 and fast forward/

you slarl’pmgrummlng

POKE 1536,141

POKE 1537,198

POKE 1538.2

POKE 2,0

POKE 3.6

POKE9,2

Press RESET and the screen
colour will become dark grey.
The POKEs write a small
machine code program that is
executed every time the
machine is reset.
5 C Bickle,
Kentering, Northants

LYNX ROUND-UP

We've had so many hints and
tips for the Lynx, it’s time for a
quick summary. There are
seven commands in the ROM

that do not work. Trying to use

them gives the message ‘Not yet
implemented’. Here they are,
with their correct syntaxes:—

PAINT X, X.X

USERO(X)=X

USER 1(X)=X

USER2(X)=X

USER3(X)=X

PRINT LIGHTPEN(X)

PRINT JOYSTK(X)

To 8ee the Lynx command
table for 'yourself, use the
command H 11EO from the
Lynx monitor. Simon Brookes

points out that you can fully
reset the Lynx by entering the
monitor and entering G.

The Lynx does have single
dimension string arrays. To use
them, dimension the length of
the strings in the array and then
include the number of strings in
brackets afterwards. So DIM
AS(20)(10) creates an array of
ten strings, all 20 characters
long. The elements are acces-
sed with A$(0).A8(1).A$(2)
and so on.

ere are no two dimension-
al arrays but these are casi
simulated. To access a 5x4
array at the XY, use a
statement such as D[\d Apn)
followed by RIN
A(X+5Y).

Clive Newton of Sutton
Coldfield notes that you can’t
enter every ASCII character
from the keyboard but you can
get a few more (such as \,
and]) if you put the keyboard in
its ‘graphics mode’. He in-
cluded a routine which makes a
new copycof the keyboard
scanning routine where the
square bracket keys generate
square brackets with the shift
lock on and arrows with it off.
10 RESERVE 40424
20CODE 21BD09114D9YE0]

A901 ED b0 21 AB
9F 22 EF 9F 21 4D 9E 22 B2
9F 21 DE9E 22629E21069F

22859E 21 6F 9F 22909E 21

429F 229B9E 3E 5B 32 389F

3C3C323DYF3ETB 32 Al
9F 3E 7D 32 A69F 21 EBYF
20462C9

30 CALL LCTN(20)

ZX81 ROUND-UP

Continuing
ZX81 Jonathan
Rhodesof Ecc . Bradford
cured the problem of faulty line
feeding. The trick is to wind
sellotape around the black rol-
ler so that it is in firm contact
with the paper roll.

Mark Forrest of Aughton,
Lancashire has been to even
greater trouble. Three or four
minutes’ work will help stop
Rampack wobble and tilt the
printer, which often helps to
improve its print quality.

Open the casing on the prin-
ter's plug by removing the two
screws underneath. Then turn
nluu.nnlh.ll|t\vure\are
e of
the card Carefull\ replace the
casing upside down (with the
screws upwards). You can then
plug the printer into the ZX81
the wrong way round andsit the
printer on top of the ZX81.

our series  on
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FROM
CONCEPT COMPUTERS LTD.

Sirius with
dedicated word-processing
Keyboard

« Noneed to remember to press a sequence of several keys to do a
function. Just pre s one cle marked d the job’s done.

+ Over 30 keys specially programmed and engraved r Wordstar
word-processing. We can even sel up functions to your
specification

s Wordstar rea

y friendly and fast to use

Graph:cs syslems on the Sirius

Generate pie-c
with wier riendly Sirs
* Draw yourraw data for graphicalc
or multiplan work sheet

Produce hard-copy either on a matrix printer or a line-plotter

tiple line plots in minutes

directly from a supercalc

SIRIUS WITH 10Mb INTERNAL
WINCHESTER NOW AVAILABLE!

Call us now for competitive quotation on your Sirius
5}‘5!(("
01-729 1800
Concept Computers Lid.
445 Hackney Road, London E2.

pm'\“.».qr. can poste!
end of the course you sh pable o r 40 words per minute
W‘hy use twn ﬂnners when you have ten?

populat
Please add L1 PAF
Caxton Software Ltd |0-14 Boc
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= COMMODORE 64
COMMODORE CASSETTE DECK

VALUE £44.95 INC. VAT

£2.50 plp

EXC. VAT +

C= COMMODORE 1541 DISKDRIVE £260.86

BOX OF TWENTY DISKETTES

VALUE £60.00 INC. VAT

M
COME & SEE THE MOST-UP-TO-DATE RANGE

OF 64 SOFTWARE IN
LONDON!

CALC RESULT

— new more powerful spread shi
for BOOD and 64

A new THREE dimensional spread sheet
analysis package This product inchudes up
10,32 pages per model, with full page
consolidation features, sdvanced formatting
of bath the scraen and printer, an easy 1o
use HELP function, production of
mathematical formulas, and BAR CHARTS
an the screen and printer

80U £14300 Pius £1p.&p

B £9400 Phusflpap

PAPER CLIP
— fantastic value powerful
waordprocessor for B000, 4000 and 64
A very sophisticated ward processing
package that allows easy manipulation of
text when creating of revisng a dacument
The advanced features inclde horzontal
scrolling of documen
wde, column manipulation for ease of
maving. copying, replacing and adding or
ubtracting columns of data, ipha-numeri
sorting with up 10 16 levels of sub-diwision
of the sart. high level printer support with
@ user definable printer feature selection
tacility for non-standard printers.
8000 14300 PlusE) p8p
4000 £12900 Plusflp8p
B4 £8600  Plusflpép

FORTH
— for B0OO, 64 and Vic
A powerlul ogerating system and
ramming language Forth i 3 fexible
ram and use a computer Forth
n, Structural program
g will work in any numbe
base. A Text Editor and Macro Assembler
are ncluded with the 8000 and 64 versions
Forth has nearly 400 words which can be
wiitten in Assembler This Forth is
standard fig Forth with many extensions
including double precision arithmetic. file
handhng words firig functions and

powertul string package and searching
alsa on the Commodaore 8000 series
version

B000 £17900 Plus £l p8p
B4 £3000 Plusflplp
Vi £300 PlusElp&p

PAL 64
Personal Assembly Langusge for

e

Pal 64 s the first truly sophisticated

machine language assembler avarlable for

the Commodore 64 and includes a machine
ade monitor. Wiitten by Brad Templeton,

Pal takes only 4K bytes. In this we
can reside i the.

the BASIC environment the PET owners

know so well Features include pseuda

codes and labels, mnemonics, decimal and

hexadecamal entering

o £6800 Plus£lpdp

POWER 64

— programmers aid for the 64

Power 64 15 for the adventurous

programmers. A series of programming aid

tools in the same style as Pawer for th
and 8000 series machines, but with

extra features to make use of the full

power of the Commodore 64!

B 5900 PlusflpBp

— control relay for Vic and 64
ight up with Rel. el is a control relay that

devices and two inputs allow the Vic to
read signals from external sources. Rel
eliminates black baxes full of wires and
represents ane of the mast exciting value
for-maney, hrmware additions 10 any Vic of
64 computer system

B £3000 PlusElp8p

VIC  £3000 Plusflpdp

RDER K%HEHA MICHOM#R_I[‘NE"NG” <
P ox 28, Henley-on-Thames, Oxon RGA 1P
N\-O Please add VAT at 15% plus p &p
YHE VIC CENTRE
154 Victona Aoad, Acton, London W3
SR feicphone Sales 019975504
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The Scorpio 8 is gunning for the Winchester ma

storage market. Francis Monkman has it covered.

Fast on the draw?

hen 1 was asked to review the

Scorpio 8 disk system (for Apple

1), T had already expressed an
interest in the product

It seems to have a lot going for it while
cheaper 5.25in Winchester drive prices
seem to have levelled out (I am thinking of
around £1,200 for a 6 Mb drive with
controller, interface and software). Why
not develop a new ‘super-floppy’, borrow-
ing the Winchester concept of stacked
platters, and cram each one with as many
bytes (1.2 Mb) as the latest multi-density
technology will allow? Bright idea, huh?

HAL’s advertisement screams death
(literally). to the Wild West Winchester
that has, although expensively, opened up
mega storage power to the micro.

Can Scorpio 8 make a dent in tl
market? Or will the expected mi
Winchesters (micro-Winchesters?
the price of mass storage so low that the

floppy will just be the thing we hang on the
front of the machine to exchange/install
software?

I'll attempt to evaluate this product in
terms of the maker’s claims forit, as well as
comparing it with the other two main
alternatives: standard floppy and 5.25in
Winchester.

Presentation
Physically, the Scorpio 8 resembles, not
unnaturally, an ove:
Presumably the extra length accommo-
dates the unit’s power supply, making the
total weight about the same as an Apple.

Construction is of metal, lending a robust
appearance.

warned not to use floppy kub reinforcers
on Scorpio disks.

T'am sure that disks are readily available,
but this feature removes one of the
immediate attractions of the unit as Apple
users will have to duplicate many of their
existing disks

In Use

My experience on power-up, after some
rathér endearing clunks from the drive,
began with the installation of the system
software. This builds a version of DOS 3.3
which is then used to format the Scorpio.

Individual disks are formatted separate-
Iy, which is obviously necessary but
long-winded in the absence of a ALL"
override to the prompt “DRIVE 1.57"

Did I say format . . .7 Several hnun
coffees, calls to F:lrnhnruugh. and the
removal of almost every other card in my
Apple later . .. I try again. This time
everything works, but be warned. Scorpio

uses DMA (direct memory access) to
dump things in and out of memory quickly,
and it doesn't like anything else that does
Meanwhile. back at VFORMAT, things
are progressing. Now the sector
ly does ‘whizz by" like the
of sitting glumly on
the screen spits random ASCII.
All well, hu(l feel that the installation of a
system should be made simple for the user,
who may be a first-timer
When it came to formatting for CP/M, |
found myself having to invoke DDT in
order totransfer installation files by block,
although all tl clearly explained in the
manual. If I'd had two floppy drives the
thing would have been easier, but I think
many potential customers will be consider-
ing a unit like this as an alternative to a
second floppy.
Another point, which HAL has not
properly considered is that in Apple DOS
it is unnecessary to INITialise (format) a

FIGURE 1

Speedtest fortextfile handling

Hookup is via an
controller card, originally destined for use
with 8in floppies. The drive door, instead
of the usual swivel-in-the:
arrangement, is a gate which swings down
to reveal a slot big enough to hold five

ically stacked floppy
plastic cartridge

Once inside the Scorpio

floppies are grabbed by the mechanism
\Ahtl‘\ needed and dr.lgged quickly into the
sed h» the read/

This frantic activity is understandably
accompanied by a series of strident
clunking sounds.

These floppies can be swapped or
replaced from the removable cartridge but

there is one important point that you may
have missed if you read the advert: these
are not ordinary floppies.

There i uare cut-out to one side of
the read area, which provides vertical
alignment of the disks. and the write
enable/protect cutout is now on the edge of
the disk that faces the drive. You are also

Ice
Disk II | Q/Charge | Scorpio 8 | Q/Charge | Winchester
ized floppy drive. BSAVE 32K 00:38.5 | 00:26.0 | 00:27.8 | 00:068 | 00:15.0
BLOAD 32K 00:32.7 00:09.2 00:25.0 00:03.6 00:10.8
WRITE 02:00.0 01:56.7 01:39.4 01:40.9 01:25.4
READ 01:50.5 01:50.4 02:08.0 01:33.9
looking
niddle floppy & " &
& & &
o &
s in a special =
. WRITE 00:38.3 00:44.9 00:17.3
READ 00:36.0 02:52.7 00:16.7

FIGURE 2

SpeedtestforCP/Mand MBASIC

& "3&: &
S
'
CTRL-C 00:02.5 00:08.9 00:1.2
MBASIC 00:05.3 00:04.1 00:1.7
(all timings in mins:secs.tenths)

3
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diskette  before running COPYA
COPYA does it for you

Certainly my experience with installing
Winchester systems has been much less
painful

Next I tried some timings. Not being in
possession of any standard benchmark
programs, and being somewhat pressed for
time, I reasoned thus: Apple disk files are
of two main types, text and binary. The
latterincludes program files. These handle
quite fast, but the former are used for data

ge by much text/record-based soft-
ware, and process notoriously slowly

For comparison between the three
media: Apple DISK 11, Scorpio, and IC
Winchester — which also runs a modified
DOS 3.3 and CP/M — [ ran four tests in
both operating systems

TFhese comprised BSAVE (binary file
to disk) a 32K byte block (the
maximum allowed by Apple
BLOAD (binary load from disk)
block: WRITE a textfile to disk of 1000
strings of 32 characters + RETURN i.e
32.25K; and READ 32.25K textfile
from disk

I appreciate that this does not begin to
cover the multitude of multi-file, random
access etc applications of daily use, but as
most of these are largely dependent on the
core of whichever operating system
have running, these simple tests give a
good basis for evaluating HAL's claims of
achieving hard disk speeds

One more thing: HAL has provided
routine called Quickcharge which speeds
up DOS 3

I have included timings for the four tests
with and without Quickcharge, both on
Scorpio and DISK I1. T wish I could have
got Quickcharge to run on the Winchester
The results for these and for CP/M 32.25K
sequential files are given in Figure 1.

You may be as surprised by some of this
as [ was. In fact, [ was so surprised at the
slowness of Scorpio to read textfiles that I
ran the test again. [ won't tell you the
result, because my thumb slipped on the
stopwatch button, but it was over three
minutes

Mercifully, the second run of the CP/M
textfile read was down to 2mins 27.6secs, a
small encouragement. You may
notice that Quickcharge doesn’t seem to
affect textfile handling beneficially. Bin-

sto

save

DOS);

you

or at least some of it

also

ary file timings, though, are extremely
impressive, and I can imagine that the
manual’s demo for switching high resolu-

tion pictures looks very smart. I also dida
few other timings in CP/M, notably for
CTRL-C hhhmhhoull and for running

: are given in Figure

Curiously. the Scorpio seemed consis-
tently slow on reboot, but having found
itself all was well. I was compelled to boot
from DISK I1. however, because when I
booted from Scorpio my DISK II failed to
appear (according to the manual it should
come up as drive It or J: in CP'M
terminology). In fact, having provoked a
system failure by looking for it, from which
even <RESET> failed to rescue me, I
discovered one of those things which

[PCN PRO-TEST|

teaches better than words
k in the

experience
Never power on/off with disk-
drive

It’s inadvisable with floppies, but most
of us do it all the time. With Scorpio it’s
definite — try it at your pe

Verdict
As for HAL's claims — and I don’t really
think Winchesters are doomed, but ask
HAL, they sell them too — I worked out
the cost of Scorpio at about SK per pound
Certainly, if you included tape stream
backup for the Winchester, things would
work out a lot dearer.

1 agree HAL has got a strong advantage
with its ‘removable media’, but forget
to take the pack out of the drive and your
media really will be removed,

So, to those people who run large.
disk-dependent programs, and are con-
sidering Scorpio as a low-cost alternative
toa Winchester, [ wouldsay: if you are sure
that most of your data storage is in binary
format, then this device may represent
excellent value for money

If, however. your program(s) make
intensive use of textfiles (and that effec-
tively includes the VisiCalc family, as well
as most databases and commercial soft-
ware pa es) then you may find that the
good ol" Winchester still has a decidedly
faster draw

Make Scorpio 8 disk sub-sysicm Hest computer
Apple [T Price £895 plus VAT/Cartridge £45
plus VAT Contact HAL computers,

Farnborough (0252) 517171
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QUESTION: WHERE CAN I BUY ..

NEWBRAIN ‘A’ for £225-50

G\P‘\' NEWBRAIN ‘AD’ for £260-00
0(’\"\ ?\p\\\\\ SINCLAIR ZX81 for £48-00
E\NB R SINCLAIR SPECTRUM 16K for £121-00
“OQP\' SINCLAIR SPECTRUM 48K for £171-00
ORIC 1 48K for £168-00

SINCLAIR ZX Printer for £568:00

SINCLAIR ZX 16K Ram pack for £28:50

SEIKOSHA GP-250X Printer for £240-00

SEIKOSHA GP-100A Printer for £200-00

BMC BM12E Green monitor for £100-00

SANYO SCM12H Green monitor for £100-00
SANYO SCM12N Green monitor for £85-00

ANSWER:

MICADCELL COMPUTER SYSTEIMNS

Post and Packing: Please add £3 for each item . . . any more than three items
Post and Packing Free.
For Access phone orders please ring 0532 681366

TO MICROCELL COMPUTER SYSTEMS, PO BOX MT12, LEEDS 17
BLOCK CAPITALS PLEASE T
ITEMS REQUIRED PRICE

| NAME:
‘ ADDRESS:

PLEASE SEND ME YOUR FULL PRICE LIST |

\ PLEASE LR TOTAL

LI TICK i ] POST AND PACKING |
L Please debit my Access Account [TTT1T11] | TOTAL ENCLOSED |




WHO’S CUTTING
THE HIDDEN COSTS

OF MICROS?
SILICONVALLEY

Our present buying policy enables us to offer you some excellent value-for-money packages which give
you the opportunity of making your microcomputer budget go further.

When you purchase one of the micros listed on this page you can add one of the following options most
suited to your needs:

@ 6 freeaccounts ledgers (saving between @ free dot matrix or daisywheel printer
£1,500 - £3,600). Nominal, purchase, (depending on system).
sales, invoicing, stock recording and
payroll packages ready to use (CP/M and ® free D-BASE Il package (on Osborne only).
Sirius only).

@ free 3-year warranty, parts and labour. ® free computer desk.

= s L A

£Ffus1 dhoprie 115+ 11| SSBORNE Crecrrre

logicavts NEC PC8000 TORCH *

Other packages we sell are:
Bos, Peachtree, Padmede, Systemeatics, Vlasak etc.,
Visicalc, Visitrend/Plot etc.,
Supercalc, Micro modeller,
Wordstar, Spellstar, Mailmerge, Select, Perfectwriter,
Easywriter, Visiword,
The Last One, D-Base Il, Cardbox.

In addition Silicon Valley provides a full “Ambassador” computing service for all professional business
requirements covering the whole of Central London. We have a resident Chartered Accountant who is able to
advise and recommend the most suitable system tailored to your individual requirements. Come and visit us to
discuss how we can help you.

- - 5 iLiEDn UH LL EH] The Permanent Computer Show
SLCDY  compuren cenme A e—

‘ hll[ London Manchester
Suite 104/5 12 Lever Street

Hatton Square Piccadilly
Baldwins Gardens Manchester

London ECIN 7R] 061-228 1686
01-242 2803 061-7922723

Telex 8813271 GECOMSG




Ian Scales makes the Dragon roar as he tunes up the new Sound Extension Module.

Bang! Splat! for Dragons

he Sound Extension Module comes in
the guise of a games cartridge, and

dds a sound score to your Dr
tape-based programs. This can be any of a
range of sounds, from synthesiser-type to
photon torpedoes.

Itplugsintothe Dragon’sexpansion port
and effectively occupies part of its mem-
ory. This meansit's relatively easy to getto,
and you don't have to POKE out of the
computer to get some sound. Instead, the
module adds another command to the
Basic — MUSIC, and the various sounds
are nominated by numbers and characters
as MUSIC's variables.

The module is based on the AY-3-8910
sound chip, and most of the available
sounds are controlled by the sound
generator, not the processor. This means
you are able to “score’ your programs as
they unfold on the screen without domin-
ating the attention of the processor

It's possible to write a processor-hungry
graphics program RUNning alongside a

y e without the problem of
nding to a halt under the

You can't expect t0o much for the
module’s price — £34.95 (inc VAT) and
hardly surprisingly the SEM will not cause
too many record company talent scouts to
beatatrailto yourdoor insearchof the next
Depeche Mode. Techno-pop it is not —
it’s just a lot of fun

Music encompasses tone-specific noises
riety, percussive effects (just
reminiscent of drums) and concussive
effects emulating an entire arsen:
the team ) of destructive devic
torpedoes and firearms

PCN’s review model was actually a
prototype, and the circuit board was
housed in a black plastic box. But JCB
itis putting together a natty casing with an
embossed logo for when it goes on sale to
the public later thi

Music commands must be specified by
strings, not numeric variables. You set- up
by entering statements like A$="C3//"

C stands for the musical note ¢, whllc 2
stands for a middle-range octave.

Octaves run from 1 to 5 and the length of
the note is measured by the /. Each
represents about .25 of a second. It’s also
possible to specify semi-tones by the

addition of # (sharp) after the musical
letter.

Ony you've defined the string
A$="C3/I"" the note can be called in at the

appropriate place later in the program by
including MUSIC A$

JCB recommends that you save time and
effort by using DATA and READ state-
ments like:—

10 DATA C3//, E3//, G3/

20 READ AS. BS, G§

The sounds are then produced in the
programby: MUSIC AS, BS, C$—simple,
huh?

Muchofthe sound operation isunderthe

controlof the sound generator, but ‘tempo’
can be rather a hit or miss affair. If the
processor is busy drawing on the screen it
can lose its breath and become a little
erratic when delivering the sound com-
mands to the generator

The solution is to insert compensating

ka boom

READ and MUSIC statements in the
critical places (on a loop, say).

Another problem is your musicspeeding
up for the opposite reason — when the
processor has nothing to do but pass on
music commands. This is overcome by

insertingspurious REMsor delay routines.
Volume variations may be inserted by

pmcr mmed puru sion in-
struments — bass drum, tom-tom, snare
and cymbals — are nominated by the
letters A to D under the music statement
Admittedly, percussion is a difficult sound
to reproduce, and even the most sophis-
ticated equipment can sound a:little tinny.
The SEM drum sounds are reminiscent of a
stereo system being repeatedly discon-
nected from a wall socket

For the games fanatic the sound effects
will be a favournite area. These are divided
between generator-controlled and pro-
cessor-controlled effects.

The more murderous, staccato range of
noises like gun-shots are controlled by the
sound generator. These have the advan-
tage of allowing the processor to continue
with the other tasks while the sounds are
generated. They comprise ‘explosion’,
‘rifle-shot’, “pistol-shot’, ‘machine-gun’

P
@)
w

and ‘ping’.

Processor-controlled effects seem to be
those requiring more sustained sound.
These comprise siren, laser zap, falling
b and photon torpedo.

JCB will be adding other sounds, and
these could include a ‘raspberry’, *klaxon’
‘American siren’, ‘waves’ and ‘car horn’.

There are also facilities for redefining the
musical note set in RAM and altering the
generator-controlled effects

Aswe said the SEM is not a state-of-the-
artsoundsynthesiser butatabout £35allup
it is very good value for the Dragon

As PCN went to press proper docu-
mentation was not ready, but the rough
draftwas clearand comprehensive, andit’s
reasonable to suppose that the finished
product will be adequate. With the proper
casing and extended selection of sounds
the Sound Extension Module should make
the Dragon roar
mSmdexlensmnModulch!rl)rasun“
Price £34.95 inc VAT
Microsystems, tel 0202 423973
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Gil Anthong Systems

e LOW PRICES
WITH SUPPORT JUST A PHONE CALL AWAY
—— SOFTWARE FROM THE PEOPLE WHO UNDERSTAND IT
—— SOFTWARE FOR THE IBM PERSONAL COMPUTER ——

A combined financial planning
spread sheet with graphics and
database capability.

TUTORIAL SOFTWARE
FROM ATI
PC-DOS TUTOR £5550
WORDSTAR TUTOR £5
VISICALC TUTOR £

projects with up 1o 200 activities
using Crilical Path Analysis
£33250
including post and packing

Wilh a superb built in 1ulor 1o lead MULTIPLAN TUTOR £5
you rapidly through its extensive
functions ATI TRAINING PROGRAMS
£34550 MAKE SOFTWARE SIMPLE
MILESTONE dBASE Il
Planning and scheduling The powerful, easy 10 use

ncluding post and packing

VISICALC 256K
The classic favourite, freed
10 use the new larger memaries
and fasler loo on new CPUs
£15850
including post and packing

MULTIPLAN
From the people who brought you
MSDOS. Reads Visicalc files
£17950
including post and packing

WORDSTAR PLUS
MAILMERGE
For the purist, now kinder on the
IBM PC, Sirius and TI PC
generation of machines
With Mailmerge
£37550
including post and packing

VOLKSWRITER
Your secretary can use this
word processor without a
Ph O in Computer Science
- and so can you --
£14950
including post and packing

SUPERCALC
Flexible formatting, windowing
and worksheet building provide
a powertul tool for planners.
£17950
including post and packing

SELECT
Menu-driven word processing for
managers, authors and
occasional users. With tutor
£28550
including post and packing

— SOFTWARE FOR NORMS
'OR PRICES ON OTHER SOFTWARE PRODUCTS ~

NOT NURDS —

L
SIMPLY SPRAY ON TO GIVE HIGH
FFICIENCY FINISH TO MINIMISE
EFLECTIONS AND GLARE TO
EDUCE EYE-STRAIN AND MIGRAINE
C e kit just £7-95 (plus 7' p)
I enc . orf.......or clsu?rgemy

SURREY RHé6 SDW

— ——— FOR THE IBM PC, PLEASE CALL — o
FOR SOFTWARE ON OTHER MSDOS SYSTEMS, PLEASE CALL

- ALL PRICES, PLEASE ADD 15% VAT
SOFTWARE DISTRIBUTED ON 160K DISKETTE —
— POST AND PACKING INCLUDED IN UK

—————— WE EVALUATE THE SOFTWARE WE SELL ——
- SOFTWARE FROM THE PEOPLE WHO UNDERSTAND IT

CALL 0635-35831 (24 HRS)

Gil Anthony Systems

United Kingdom.
Newbury (0635) 35831

Let’s face it — the sound from your Dragon 32
wouldn’t win any prizes at an Eisteddfod.
You need a:—

Dragon 32
Sound Extension Module

@ Fully-cased module plugs into cartridge port

@ Provides 3 channels of sound; 3-note chords
and harmonies over 5 octaves

@ Uses new BASIC command. No need to ‘Peek’
or ‘Poke’

@ Many built-in sound effects (e.g. bomb, laser)

@ Musicand graphics can occur together without
loss of speed

@ Based on popular, well-proven sound gener-
ator

@ Two Input/Output ports included
@ User manual provided, with examples

Cheque/P.O. to:—

J.C.B. (MICROSYSTEMS) ONLY

29 SOUTHBORNE ROAD

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

Write or phone for further details
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IN THE HEART OF
LONDON’S WEST END

FOR PERSONAL ATTENTION AND
ADVICE FROM
PEOPLE WHO KNOW COMPUTERS
£125.00incl VAT
£175.00incl VAT
£224.48incl VAT
£154.951ncl VAT
£8 ncl VAT

ZX Spectrum 16K
ZX Spectrum 48K
Colour Genie 16K
Texas TIOV4A
(Forth)

0A 48K
ssefte &printer

Atari 400 16K
Atari 800 48K
Commodore 64
Lynx48K

0incl VAT

SOFTWARE
Atari Rabbit Allgray
BBC Oric Molimerx
Commodore Vo)
Also many Books.

COMPUTERS
« Wigmore Street

87 WIGMORE STREET, LONDON WIH SFA

Kuma
Dragon

Telephone: 01-486 0373
MON-SA

We offer a full range of 8 bit and 16 bit

MICROCOMPUTERS

TO SOLVE THE PROBLEMS OF THE SMALL OR
MEDIUM BUSINESS
Contact us now for a demonstration particularly if you are in

AVON
GLOS., WILTSHIRE
SOMERSET

To solve the problems of small and medium businesses our
applications include: SALES INVOICING, SALES,
PURCHASE AND NOMINAL LEDGERS, FINANCIAL
PLANNING, PAYROLL, COSTING STOCK CONTROL AND
WORD PROCESSING PLUS DEDICATED APPLICATIONS
FOR TRADES AND PROFESSIONS. We use a solution
orientated approach. We will give your system room lo grow
and adapt as your business grows and changes.

To see how we can help you write, telephone or use the

coupon.
ADVANCED TECHNOLOGY LTD (PCN)

UNIT 16 PUCKLECHURCH TRADING ESTATE
PUCKLECHURCH, BRISTOL, AVON.

TEL ABSON (027582) 2054

NAME Rt T
POSITION_ COMPANY.
ADDRESS.

OUR MICROS INCLUDE
TOSHIBA, LOGICA, SHELTON, SIGNET AND SANYO

TEL:

OSBORNE

For further information send coupan to:
GEM SYSTEMS LTD (Dept MCS)
2 Crawford Road, Hatfield, Herts AL10 OPG

NAME

ADDRESS

BUSINESS PACKAGES

s Oshorne 1 with double density
disk drive

s Printer

sk Amber/Green screen monitor

s All leads

% Free Software

INCLUSIVE OF MAILMERGE, WORDSTAR 3,
SUPERCALCBASIC, ACCOUNTS PACKAGE

*Card Sort— this program will sort your cardbox in alpha
numeric order on any field of acard  £49.95

|

|

- GEMSYSTEMSLTD

| (DEPT MCS)

| 2CRAWFORD ROAD, HATFIELD,
: HERTS AL10 0PG

3 TEL:(07072) 66148
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Despite the sleek outercasing, Richard King detectssome rough edgesinitsoperation.

he Tycom Microframe must be one of

the most highly-trumpeted computers

ever launched in this country. From
the initial publicity you would have
thought somebody had put a Cray 4 in a
box, and was selling it for the price of a
good Cortina.

There’s been much bandying of three-
letter acronyms in its presence, too. Like
OEM, PCM and, most prominently, VBC
Suppose it impresses folks.

But whatisthis VBC, anyway? Ve

le

Bus Connect — or Concept. depending on
who's going on about it — that’s what. Still
doesn’t mean much, though. I won't make
the obvious cracks about the four-wheeled
ty, or about ‘omnibusses’

VBC is an adman’s way of telling you
that you can put all Kinds of gubbins in the
back of your computer — up to and
including a couple of other computers —
and still make it work comprehensively.

his is actually what people have been
doing with the Apple I1 for years

TYCOM Microframe

isn’t the only one either. What about S1007
IBM PC with a Z80 card?

So what's the difference? The others
don’t have an impressive name for doing
someth unmentionable with some
homebrewed dooberry, which you've
foolishly plugged into your precious com-

puter — they call it something dull like
interfacing. VBC sounds so much better,
doesn’tit?

There is one small difference between
this VBC and simple interfacing on all the
others (except Apple).

On most machines, the chore of inform-
ing the operating system of its host’s new
capabilities is performed by adding a new
driver to the system. You have to write this
if it hasn’t been supplied.

Buton the Microframe thiscomes on the
new peripheral — as it does on the Apple

Presentation
The packaging for the Microframe is much
asone hascome toexpect— foamshapesin
a sturdy cardboard box. The fact that it’s
heavy therefore has nothing to do with the
packing.

Yup, hernia time. They used to make
railway engines out of cast iron, and they
seem to have used the same stuff here — hit
it and it goes Ting! Lovely crackle finish,
too, in any one of three co-ordinated
colour-schemes.

Everybody thinks it looks great, just like
a computer ought to look. A couple of
transient inhabitants of the office even said
they'd buy it on the strength of that alone,
and they've been booked into a nice home.,
just near Bexhill. We hope they'll be very
happy.

I've no idea what possessed Tycom to
build a computer in such a fat-headed
material, but if anybody so much as
mentions the phrase “heat-sink” anywhere
near me [ just laugh

You could cool a blow-torch with that
lot, never mind a few harmless bits of
silicon. Maybe Tycom has a fiendish pl
ke a killing by selling reinforced

As regards completeness, it was — even
down to the plug and obligatory stencilled
erratum/addendum, without which all

machines are useless.

Documentation

The main documation wasin the form of an
A5 ring-bound user manual of 99 pages. It
had no index but was broken up into
suitable sections, including a large one on
installation and setting up. There was also
an introduction and sections on the
keyboard, fitting and removing cards, and
CP/M-86.

The section on CP/M was usable only by
somebody who hada goodidea of what was
going on, and unfortunately the same
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Beginners should
therefore look elsewhere

Construction

The physical construction of this machine
bears a superficial resemblance to most
other machines. That is to say. it has three
parts: amain unit,a VDU . and a keyboard
From there on, it’s different

The mass of the machine (in both senses)
appears 1o be cast iron with elements of
sheet steel

The main unit has enough fins to make
one think it fell off a Japanese racing-bike.
There are two SVin floppy disk drives in
the top half, and a nameplate on the
bottom.

Behind the nameplate is about the
silliest place anyone could think of to put a
smiill recess containing some pretty impor
tant controls. The reset button and the
boot selector there very
important indicator, which is vour only
way of telling what's wrong with the
machine when it won’t work

The nameplate swivels sideways to
reveal the recess. Inside there’s the red
reset button, an LED. and a miniature
rotary switch.

The reset button is much too accessible
and tempting. It should be a real hassle to
getat

The boot selector sets which slot is to be
used to load the operating system. This
should also be a dark secret — not sitting in
front of everybody. asking to be twiddled
by any passing moron

I'have left the LED till last, because it’sa
real work of art. It's supposed to tell vou
what (if anything) happened when the
machine was booted. Depending on the
status, it flashes up to seven times. Once is
OK. and means a successful boot. Two to
seven means trouble.

The trouble is that nobody seems to have
ised that the only time you'll know
about a problem isafter the light has started
flashing — and who starts counting before
they have a reason to?

The idea of just one light providing the
necessary panic information for a range of
problems is obviously a good one from a
designers point of view, but where real
people are involved it's not so smart

The only other detail is a huge green
band running across the top. There's a little
hole in this beam, and to get the end of the
little peg under the VDU into the hole, you
just heave some 25 pounds of fragile
electronics sheathed in heavy engineering
into the air
1 then have the problem of seeing
some 12in of something that'd
slow up a neutrino to see where the little
peg is in relation to the hole. You could
gently drag the VDU about until it fell off
theedge, or into the hole, but [ didn’t think
it would be a good

Keyboard

The keyboard appears to be built up from a
modular system. The housing is cast metal,
again, and inst of the usual panel
throughwhich the groups of keys protrude
the space is filled with little tiles, the same

applies to the rest

are as is a

idea

size and shape as the keys

There are also“illuminated” tiles. each of
which has an LED behind it. These can be
controlled from a program, and can serve
as indicators for the operator. There
seven of them at the top right of
kevboard

The kevboard has the normal gwerty
lavout. a numeric keypad. a cursor-control
pad., and ten function keys. The function
kevsare programmable and each may have
three definitions: unshifted. shifted and

the

double-shifted. The first two
normal, but the last is a real dinger
Touse it you have to push bothshift keys
once, as well as the function-key itself. It
isn’t an easy movement for anyone, but
anybody with a span of less than 160mm
willfinditisn'teven possible for Fdand F5

Isuppose that, as the machine appears to
e been designed and built in the
Lr‘md old tradition of heavy engineering,
the test-span used may have belonged to a
horny-handed son of toil/steclworker.

Nevertheless, the more petite of us will
face real problems here.

are as

Screen
The VDU screen is a separate unit which
sits on top of the main unit. It tilts

backwards from horizontal to about
degrees. and swivels. The tilt has not be
thought out very well but would be just
about right on a model 6.

I tested the Microframe 12, and didn't
need any tilt at all, since it was at eye-level
Butthe model 22 issome incheshigher. and
so would need to tilt down if anything

Thessilliest feature of the VDU is the fact
that the only limitation on how the
VDU can turn is the cable. A careless
elbow could catch on the screen,
don't imagine that all that metal, rof
pidly, will do a lot of good to the plug
which staps it short

The quality of the display was bad, to put
it mildly. The interlace was grossly un-
stable, so each alternate line wobbled
At the corners some letters became quite

unreadable (x, n, s, w, uforexample). and

the card-frame into which the
expansion modules are fitted.

Below is the main PCB.

the edges of the signals were slushy, so that
verticals disappeared when inverse mode
was turned on

On certain occasions, especially when
displaying inverse at the top, the display
literally fell apart. Considerable work
needs to be done in this area.

Storage

Permanent storage is on the
floppies, each holding a respectable 680K
There are a few oddities about the drives,
the first being the incredibly long timeout

If you the disk. it keeps on
spinning for about 20 seconds after the
indicator light goes out. Normally I'd not
have noticed. but for the noisiness of the
drives themselves. Not the Trash-80 type
of noisiness, but more abrasive, suggesting
excessive head-pressure

The least noticeable oddity of th
drives is the fact that whichever drive you
use, both start turning. Evidently, Corners
Have Been Cut

Expansion
The back of th

two 5%in

access

5o

main unit looks like
something my grandmother might have
had in her kitchen. There’s a metal cover
with vents cut in it covering a large empty
space. This has 12 96-way Eurocard
connectors at the back and guide-rails at
the sides. and this is where the various
interface cards are plugged in.

These connectors are not to any recog-
nised format or standard. Even though no
documentation was provided, I can’t think
of any published interface definition based
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on a 96-way Eurocard connector

The cards come in single and double
Eurocard sizes. Onthe test machine and all
basic configuration Microframe 12s, the
only interfaces provided are the disk
controller and the VDU/keyboard con-
troller.

The disk-control card was a 2E size but
too wide, causing it to bulge noticeably,
and this can’t be very good forit. The VDL
card was a regular 1E size. so had one side
left hanging. Tvcom provides ‘floating’

Top: The side of the machine. Right: The back of
the VDU carries the power input socket, and the
power out socket on the right, signal in and out

(for repeaters) on the left. Below: The modular

keyboard.

guide-railsto take care of this, propping up
the empty side

Connecting the keyboard and monitor
cables brought on an attack of brain-fade
At first sight it seemed the plugs would be
too deep for the cover, but after a while |
worked it out. The cables had to be bent
sharply sideways and the lid pressed firmly
home

Then I realised that I needed one hand
for each cable. one or more to press the lid
in, and two more to get the lever-clips,
which are neatly tucked away at the very
bottomof the very back of a thing that’s too
heavy to move

Trying to get three people to bear on the
thing and to close the lid without per-
manently attaching somebody to the
system could be a good party-game.

Operation
The Tycom Microframe is very much a
business computer, and since it runs
CP/M-86, there is little that one can say

about the operation of the
machine. No news is good news

There is a point, however, at which
software has less bearing on the operation
than the dware, and this is where the
Microframe began to show rough edges.

There was a noticeable delay between
pressing a key and seeing the letter appear
on the screen — too little to time, but still
noticeable. In operation it didn’t seem to
make any difference, but then I'm not a
proper typist

It raises the question, though, of just
what the machine is doing. [ know the 8088
isn'tthe fastest chip in the world, butitisn’t
that slow

Is it just my suspicious mind that asks if
the Versatile Bus Concept is so damed
complicated that the machine — just like

general

(L L]
BPs PPBE
5 DBD
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the best mainframes — is spending most of
itstime tryingto figure out what todonext?

Verdict
So how “future-proof’ is this micro? 1
shouldn’t think it is worth buying because
it'll last, as it isn’t usually the case that

computers physically wear out. Making it
in a foundry therefore won’t help.

What about the ‘upward compatibility”
and expansion? I'm afraid that,
anyone talks about the future of compu-
ters, I reach for my revolver.

A company suggesting it has somethin
which will be able to use the circuits of the
future as easily as those of today is asking
for trouble

At the rate of development current in
chip design, it's silly to suggest that a
machine purchased this vear or next will be
worth using in ten vears, let alone
supporting with new add-on products.

The time will no doubt come when
technological development stabilise to this
extent, but it hasn’t come yet

The simple fact is that the chip of the
future probably won’t work at the same
currents and voltages, and even if it does,
will work so much faster that the problems
of making the two sortsof technology work
ther won't be worth solvin

The machine on sale in ten vears will
bear about as much resemblance to the
Microframe as it will to any other machine
available today — none. Itll fit in an
average-sized pocket, most likely, and that
will be the most obvious difference. Read a
good science fiction book if you want to
know more

The Tycom Microframe is essentially a
marketing exercise, and doesn’t make any
material contribution to the state of the art,
though the admen would like you to think it
did

It does look good, and no bad thing that
it should. Most computer manufacturers
produce boxes which may be the embodi-
ment of good function without achieving
pod design
Apart from a slightly sluggish feel to the
machine. it does the job of being a business
computer quite adequately, thanks to
CP/M. But this slowness in response
bothers me. Ifitisnoticeable withone user,
what's it going to be like with several?

That’s the problem with multi-tasking
computers, and the sheer cheapness of
micro-processors makes it possible to have
several devoted to one user — multi-
processing, in other words.

Tycom has decided to bet that the
micro-computer will grow up to be a
smaller version of its bigger cousins, the
mini and the mainframe. 1 bet they're
wrong

18 S00N as

e

avelkeys, qwertylayout, ten function keys. numeric

System bus with 96-way connectors carrying specialisedinterface

SPECIFICATION
Price: £2.900
Processor: 8088 at8MHz
RAM memory: 128K expandable 10 768K,
ROM memory: booistra
Text screen: 80 x 25, green phosphor
Graphics screen: None
Keyboard: Full
keypad. cursor pad control
Interfaces:
cards.
Storage: Two 680K 5V4in floppies
Operating
system/language: CP/M-86
Distributor: Tycom, 01-2484800
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SAVES TIME

Imagine the time, energy, and
frustration you could save by
boosting your Apple’s speed from
1 Mhz to 358 Mhz. That's 3%
times faster than normal, making
the Apple 1l Plus arguably the
fastest Micro on the market.

How is it possible? It’s all down
to ACCELERATOR Il. This new
plug-in board from Pete & Pam
Computers contains a 65602C
Processor and 64K of memory.
The board runs all native Apple 11
software, including programs
written in Applesoft, Integer,
Machine Code, Pascal, Apple
Fortran 77 and Forth.

Amongst the many thousands

who could benefit from ACCELER-

ATOR |1 are users of Visicalc, DB
Master, Micro Modeller, Multiplan
Tabs, and Systematics.

iS5

Pete

Pam Computers

SUPER FAST

In November 1982, PCW pub-
lished a bumper round up of all
the Benchmark Timings since PCW
began. The Olivetti M20 came out
top of the ‘league’ with an average
Benchmark timing of 11.5. Running
the same Benchmark test programs,

the Apple |1 Plus with Accelerator
Il averages a timing of 8.58 —
that’s an incredible 25% faster than
the Olivetti M20.

We have reproduced some of
PCW's findings, incorporating
Benchmark Timings for the Apple
11 Plus with Accelerator I1.

Machine BM1 BM2 BM3 BMA4 BMS BMG BM7 BMB  Average
Apple |1 Plus with

Accelerator 11 03 24 45 50 55 8.2 129 288 8.6
Olivetti M20 13 40 81 85 96 174 267 1.6 1.5
IBM Personal Computer 15 52 12.1 126 136 235 374 35 17.6
Osborne 01 14 44 117 116 123 219 349 6.1 199
Intertec Superbrain 16 5.2 140 139 148 263 432 56 2189
Apple 111 17 7.2 135 145 16.0 270 42§ 75 247
ACT Sirius 1 20 74 170 175 198 354 559 43 248
Xerox 820 1.7 55 155 15.1 16.2 28.9 46.1 8.0 26.1
Apple |1 1.3 85 16.0 178 191 286 448 107 304
Commodore CBM 8032 1.7 100 184 203 218 324 510 11.9 343

So don’t wait — start to save time now. Contact your local dealer, or call
us on (0706) 212321, or, in London on 01-769 1022.
A faster, easier computing life is on its way.

— AVAILABLE NOW FROM —

n E Head Office:
NEW HALL HEY ROAD,
Rossendale, Lancs. BB4 6JG

Telex: 635740 PETPAM G

Tel: Ross. (0706) 212321 & 227011

London Office

103-5 BLEGBOROUGH RD
London, SW16 6DL

Tel: 01-769 1022/3/4
Telex: 923070 PPCOMP G




THINKING ABOUT BUYING
A COMPUTER SYSTEM?

TALK TO DATALECT FIRST!

COMMODORE

No. 1 best seller in the U.K. Tackles
your bookeeping, stock control and
word processing. This system is
reliable and superb value

APPLE

One of the most versatile on the market
Expandability up to 48 kbytes of user
memory, supported by a large range

of programs and peripherals.

HEWLETT s

PACKARD

A portable (enly 20 Ibs) specialist
computer with a fully integrated
key board, display and printer.

ACT SIRIUS 1

A revolutionary personal computer
developed from the outset for
business and professional use

demarks of Commodore,
ewlett Packard, ACT

® Registere
Apple Inc

u \

DATAI_ECT

COMPUTERS
Your computer company for London and the South l

..because who else provides all

this—at a price you can afford

We offer you a choice of these budget priced
easy (0 operate microcomputers. Starting in
price from an amazing £200 for a computer,
£1,500 for a complete system. All come with
a versatile range of programs to meet todays
modem business needs.

Tryone out for yourself

If you're not sure how a microcomputer can
help, call in at our WOKING or CROYDON
SHOWROOMS

Keeping you going
Fast reliable SERVICE if you're based in
London and the South

Buying your system

Attractive terms, leasing and the best deals
available in London and the South.

Remember, when you buy from Datalect
you're getting 10 yrs EXPERTISE, SERVICE,
ADVICE and TRAINING and the best

after-sales care

SHOWROOMS:
[¢ Eu:\lm\ 7,8t Georges Walk, Croydon, Surrey

“' I‘thl gal Road, Woking, Surrey

' "
) — T TR
- ease send me
s DN i m I r details and price list.

Name _
Company
Position_____
Address

PostCode
DATALEC T Comp
Dept. PCN

ugal Rd., Woking. Surrey GU21 SIF



Deenagh Brook revels in some
of the finer details of the classic
business micro.

he IBM PC, launched early this year

and apparently selling smugly beyond

its makers’ expectations, makes an
interesting contrast to the Tycom Micro-
frame.

It arrived as the prc
new concept in computer design,
significance lying in the fact that it w
aimedsquarely at the business user, not the
hobbyist or programmer

Both the Tycom Microframe and the
IBM PC are marketed in the full sense of
theword, but the IBM s beingsoldina very
different way

The European model has fewer im-
provements on the US version than
anticipated but, knowing IBM. this will
not be the case for long as it is renowed for
continuously upgrading all its machines

Presentation

The machine is designed to be an ‘open’
computer;itcan be configured to the user’s
requirements. Memory is expandable up
to 576K
The system consists of separate units,
and each comies extremely well packaged
in boxes which describe the contents either
with a label or pictorially. A nice touch is
the detailed way in which IBM describesin
the manual supplied how to package the
machine for re-location

The first impression of the computer is
that it is a quality product, sleek-looking
and well-finished. Power leads are in-
cluded with each unit, with moulded plugs
appropriate to the country in which it is
sold. Also included are the connectin
leads for each unit to the main system unit.

The keyboard is separate and connects
to the system unit by a coiled lead. A
monitor can sit securely on top, making a
compact unit

Documentation

The Guide 10 Operations manual delivered
with the computer is a dream in terms of
presentation, clarity and the thoroughness
with which it has been thought out and put
together. It is divided into clear sections
nd, where necessary, directs the user to
another section in the manual

All the way through the book there are
step-by-step instructions with drawing
and examples: in fact, it resembles a very
well defined flow-chart inits detail without
patronising. |

Getting started is therefore easy. When
turned on the computer performs a
self-diagnosis and comes up with a message
if, for example, the keyboard isn’t con-
nected

The manual explains precisely what
should happens that is, the LED light on
the disk should light up before the bleepon
the main unit. If it doesn’t then the user is
directed step-by-step towards probable
causes of this fault

A useful section on problem diagnostics

nitor of a whole
its

15

is included, as well as detailed instructions
on how to install options available

Construction

The Personal Computer is designe
around the main system unit, w
the disk drives and the usual logic circuits.

The screen can be bought separately,
and the one sold by IBM is of high quality
nd capable of handling high resolution
graphics with clarity and ility. (No-
thing is more aggravating than to have a
detailed picture on the screen wavering all
over the place). It is buffer controlled and
an address in stor which is held on the
VDU adaptor card holds the screen image.

As there are different address ranges for
the colour and the black-and-white screens
itis possible to run both a black-and-white
and a colour VDU at the same time,

ich houses
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opportunities for extremely good anima-
tion effects

The keyboard on the IBM PC deserves
special mention; it is easy to see why it is
IBM’s pride and joy, eventhough there are
a few minor irritations for new users but
still its quality shows. It is light enough to
move easily, but heavy enough to make it
feel secure

Two little legs at the back swivel into
place to change the angle. The Germans
insist that the G and H keys are a precise
distance above the surface on which the
keyboard is placed, which is why these legs
are there

The keys are coloured in either grey
white; white indicates the standard type-
writer keys and the grey ones are the
special keys such as function, numeric, and
attribute.

Animprovement overanormal typewri-
teristhe fact that if the CAPS LOCK key is
on, the numbers still come out as numbers
Only in upper shift mode does one get the

ey Or

symbols such as $ and @

There are at first sight ten special
funct keys, but by clever use of the
ALT. CONTROL and UPPER CASE
shifts these function keys can produce 40
options. The function keys are easy to
program (explained thoroughly in the

ic manual supplied), using the KEY
ement in Basic.

Typing KEY 3, HELLOwould cause the
computer to display HELLO on the screen
every time function key number 3 is
depressed

The formatis KEY ,n.x8$ andx$ can beup
to 15 characters lon

Todisplay the functions assigned to each
kev. one simply has to type KEY ON or
KEY LIST. In Basic, common Basic
commands can be set up by using the ALT
key with one of the normal keys.:such as
ALT I for INPUT, or ALT F for FOR

To the right of the keyboard are the
numeric keys, which double up as cursor
control keys when the NUMERIC LOCK
isnot on. It can be a little confusing for the
new user to remember to put this

stz

Above: The back of the main unit has the fan outlet, keyboard, and cassette connectors and user-installed
Below: The Keyboard is to the ISO standard, but some people may dislike the small Shift keys.

interfaces.

NUMERIC LOCK on when using these
kevs as a numeric pad, but use of th
UPPER CASE key turnsoffthe NUMER.
IC LOCK temporarily
The PRINT SCREEN key, thou
nice to have. [tissouseful to be able to ge
creen dump at the drop of a hat, without
needing special piece of software
The CTRL and BREAK keys can be
particularly useful when running or listing
programs. Using the keys together allows
exit from Ba In Basic, the ESC key
clears the screen
Depressingthe CTRL and NUM LOCK

keys causes a temporary stop, useful wh
listing or printing, which continues until
any key other than the SHIFT, BREAK
and INS keys are pressed.

Storage handling

Storage can be on cassette or disk : There is
an option to have one or two floppy disk
drives with either 160K or 320K or a
mixture of both. Installing disk drives is
explained in great detail, and is easy to do.

One of the criticisms levelled at IBM at
the moment is that the capacity of these
drives is low in comparison to those of
competitors, It is interesting to nete
therefore, that on the back of the machine
there is an extra plug which is not
mentioned in the current manual but looks
as though it could be for a disk drive.

The disk operating system includes an
¢ backup diskswhen there is

option 1o cre:
only one drive present

Expansion
There are five expansion slots in: .
a

system unit which are used fc 3

memory boards, communications adap
tors, game control adaptor, diskette drive
adaptor, colour graphics adaptor and so

on

These are easy to get at; the internal
workings of the system unit are exposed by
undoi
casing.

Improvements over the US PC are
memory expansion boards that can hold
64K of memory as opposed to 16K . in 16K
chips, and an extra expansion
Another improvement is that the basic
system in the European mod
64K RAM

There are two sets of switches inside the
system unit that have to be set dif
according to add-ons being use
advanced diagnostic kit is available which
makes fault-identification seem like child's
play, sor ance of thismachine ought
to be very g

g two screws and sliding off the

slot

1 comes with

Operation
The operating system is in ROM
includes start-up diagnostics and
lowest of three levels of Basic So, on
booting the machine, you have instant
ess 1o Basic.

the

The disk operating system comes at a
small extra charge. A comprehensive
manual describes the DOS unlities in

ail
A useful ut

y for a European macl
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is the creation of a national DOS disk from
the master disk. whichsets the keyvboardup
for the basic European
automatically
Programming langu
Basic, Fortran
Assembler.

‘The IBM
PC is expensive,
but a Rolls Royce
costs more than
a Metro’

languages

>s available are
Cobol  and

Pasc:

IBM has divided Basic into three levels,
one resident in ROM, the second referred
to as Advanced Basic within DOS. and the
third available for use with the colour
graphics monitor adaptor

A comprehensive manual takes one
through the options available in Basic and
With the
nple

states at what level it is in use
DOS diskette comes a diskette of sa
programs

Use of the graphics adaptor enables vou
to obtain medium and high resolution on

the screen. Selection is made by using the
SCREEN statement, while other state:

ments used for graphics in Basic are
CIRCLE, PAINT, COLOR, DRAW
GET, LINE, PRESET. PSET and PUT
Basic will support statements for control of
1light pen, joy sticks, and sound

The statement SOUND makes a single
sound of given frequency and duration and
PLAY
character string

Editing can be done either within a line
as it is being entered, using the DOS
editing keys. or on complete lines within a
file using the EDLIN program. Special
editing rules can be defined when using
Basic program editor.

Maintenance
Maintenance of the PC is supported by
IBM and can be undertaken either by the
company. its authorised dealers or by
third-party agreements. All units are
under warranty for parts and labour for six

plays music as indicated by a

Support

User queries should be directed to the
dealer from whom the machine was bought
and the dealers have a hot-line to a special
department at IBM's Basingstoke offices.

Overview

To set up a configuration comparable to
those of its rivals, the IBM PCis marginally
more expensive at  £4.940 (including
VAT). but then a Rolls Royce isa lot more
expensive than a Mini Metro. Given that it
is beautifully simple to use from start to
finish and that there is a great deal of
software available for it, it must be good
value for small businesses or executives in

large companies.
There are going to be many enhance-
ments for this machine, either from OEMs

or from IBM itself now that it has come to

months Europe

SPECIFICATION
% RORS running at 4. 7MHz.

RAM Memory: 128K minimum, expandable to 576K
ROM Memory: 40K consisting of Basic and self-checking code.
Text screen: B0 x 25
Keyboard: 83 full-travel moving keys with built-in click
Interfaces: Centronics parallel plus 5 expansion slots
Storage: 360K on 5in floppy. Extra drives or hard disk optional
Operating systems: PC-DOS
Distributor: IBM UK, (0256) 56144

WE MAKE COMPUTERS

-but to run our business we bought a Transtec

Control Universal are manufacturers of Eurocard-based
industrial computers, and are no mean experts in micro-
systems. So when the Transtec appeared, we knew a good
thing when we saw it.

Our entire accounting system runs on Transtec, using the
Paxton Business Desk suite of software. To prepare an invoice
we first enter the customer’s code, which the computer uses to
retrieve the name and address. We then enter a quantity and a
product code. The description and price of the product is

retrieved, and the invoice line is extended to a line total taking
into account the discount allowed to this customer on this
product. When the invoice is complete, stock records are
amended, the sales ledger updated, and the nominal ledger
balanced, all without further effort.

Statements, stock valuations, period-end accounts, purchase
ledger records and many more are all produced as required.
Once a piece of information is entered, it is available to

the whole suite, which saves both work and errors.

Naturally, the Transtec supports a wide range of other CP/M
software, including WordStar, CalcStar and DataStar. It can
also be used with a wide range of printers, both matrix and

/ soitall sounds good, but yes its been done belfore, so what's

new and different? Look at the price tag!

|
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commaiey _THE CENTURY

Personal

Computer

1AR ADAMSON
BEN ANRLF
BRIAN HANCOCH

THE COMPLETE GUIDE TO
PROGRAMMING IN SINCLAIR -
BASIC USING THE ZX81 AND

SPECTRUM MICROCOMPUTERS

EEEEEEEERRE
--------ﬂ

woii COMPUTER
PROGRAMMING

COURSE

The complete guide to programming in Sinclair BASIC
using ZX81 and Spectrum Microcomputers

PETER MORSE
|AN ADAMSON
BEN ANREP
BRIAN HANCOCK

Sinclair have sold over 600,000 ZX81's
and Spectrums, which means that
somewhere out there are 600,000+
potential programmers.

There are enough books and collections
of programs on the market to help you get
beyond the user manual. The Century
Computer Programming Course aims to
transform any Sinclair owner into a
serious programmer — whether they own
a Spectrum or a ZX81, whether they are
totally new to computing or simply have
ideas in advance of their current
expertise.

Beginning with the elements of BASIC
syntax, The Century Computer
Programming Course takes you right

| through to the creation of sophisticated

applications programs. More than 500
pages and 200 programs and routines
makes this a monumental project.

| Without it Sinclair owners are likely to

remain games players for the rest of
their computing lives...

lllustrated with line drawings 544pp
£9.95 (paperback)

Available through your local bookshop

To: Deparlrnent Cccs

George Philip Services Ltd

Arndale Road, Wick

Littlehampton

West Sussex BN17 7EN
Please send me copy/copies of
THE CENTURY COMPUTER
PROGRAMMING COURSE at £11.50 per
copy (post paid). (£13.50 post paid for
overseas addresses)

| enclose my cheque/postal order

(Please make your cheque/postal order
payable to George Philip)

Name
Address




NEW FOR VIC OWNERS
¢ R
GAMES g
e £3.99

FROGGER Guide youfrog across the highway, over the boats, logs

and turtles and into home

BUG DIVER sneak pastthe killer fish to steal their eggs. Thentry to
get hack o the surface

ROBOT MOUSE coliect atomic cheese from the ficor of the
space maze avoiding the malfunctioning
androids.

NEW YORK BLITZ Try 1o drop bombs from your airplane to
flatten the city below before you crashinto
a skyscraper
3-D MAZE will your oxygen last long enough for you to find the only
way oul of a three dimentional maze?

All games use excellent graphics, sound and machine code.
For the unexpanded VIC 20 using joystick or keyboard

Guaranteed service and seven day delivery Rescue the stranded scientists

from the moon.

“ZCOOV=D IMrPMD VCODIMZMD

Any single Any three All five games Games available DEMON DRIVER for any Vic 20 LUNAR RESCUE'.
game games + FREE Space Shuttle For any (2 pack) ‘Crazy Climber Apple Bug'
For any (2 pack) ‘Nuclear Attack Grand Prix’
£495 £13.95 £19.95 o e e 2 S vt
. . All BbOve super .99 each,
— OFFER ENDS APR. 30th VIC 20 MACHINE CODE MONITOR £14.95.

MAIL ORDER HOT LINE 051-708 7100.
Pleaserushme

Galactic Software Iecosemycraqas

Pleasa detit my Access Bar
Expirydate. Signat
Name (Block etiers)
Address.

(Game Name|

erfor€
ardNo.

Send Cheque/P.O. to: Galactic Software, Lambrook Road.
Shepton Beauchamp, Somarset TA18 0LZ. Tel: (0460)
40744

Mind Bending
orjust good fun?

Buy any 2 tapes and get the third for £1.25

TOBOR JAWZ ROAD TOAD
48K SPECTRUM 16/48K SPECTRUM 16/48K
You are Don scuba SPECTRUM
relentlessly diving gear to
pursued by shoot VTou ;0[.‘ your
Robots as you killers of °: SN
mave through the deep. W (e
their city. £4.95 £4.95
£7.95 r - ——— —— 1
Please send me: 1
Elfin have created 3 new games for family enjoyment. There's | Quantity TOBOR £7.95 1
TOBOR s test of skil and strategy, ROAD TOAD 3 test of reflex actions. | auantity JAWZ £4.95 1
as you hop around the hazards and JAWZ to test your ability to fire at ¥ — B
moving objects. All games are machine code to give fast arcade action | Quantity ROADTOAD E4.96 |
and fively colourful graphics on your screen. or use my credit card Access Barclaycard |
If you can't find them in your favourite store just fill in the coupon m 1 g
v POSE it 10 uB With your remittence or phone your card number tous | caramo. | | | | L[ LLLLLLLIE
and we will see you have them by return post | Name 1
Trade enquiries. All games for 1 or 2 players. | Address 1

ELFIN SOFTWARE @ More than fun and games. ﬁﬁ,ﬁm&ﬁﬁ”;ﬁ:ﬁ;%ﬁ% &“:E“-l";n..u
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Oh, blast!

Everyone is fond of saying what
makes for a good game, but
there are no real rules. Some
ate simple and boring, while
others are endlessly compli-
cated — and equally boring.
Some though — and Mined-
‘Qutisone of them — are simple
in concept but maddeningly
addictive.

Objectives
The screen becomes a mine-
field, and you have to move
across from bottom to top. In
fact, you have to crawl across
nine minefields if

objective of rescuing Bill
Worm; you plot your way
across one square at a time
using the arrow keys.

First impressions
Quicksilva’s annual turnover is
now fast approaching £10 mil-
lion, and clearly the firm can
now afford decent packaging
for its games. This one is a
first-class professional job and
is well-designed and printed.

In play
As you make each step into the
minefield, you are told how
many mines are in the four
squares adjacent to you, but not
where they are.

7

LAMAZING MAZES ¥

The game becomes a process
of deduction, and while there
should be no logical reason why
you should step on a mine and
get blown to smithereens

ell, you just try it

You're not playing against
the clock, though you do get
bonuses for speed, and also for
rescuing damsels in distress in
laterlevels.

There are other complica-
tions, in that when you reach
level 3 the game will be stopped
from time to time if you're too
slow, and a few extra mines
hese new
ble, which
but what doesn’t help in
the least is the creature that
appears at level 4 and which
solemnly hops after you.

Verdict
I find it impossible to fault this
game, simple as it seems. The
instructions are clear, and are
available after every round if
you want them. The graphics
are effective; the sound effects
are as good as you can expect
from the Spectrum, if that’s not
core

an insult; there is a high
facility,

with much r

ction-replay ul
show you where you went
wrong.

C.m you pra

e any game
‘sone of
e you'll

hnm later?

Lasting appeal — €% £% £9 6%
Playability — % % 6% 65 #%

Use of machine — &% £% £% £%
Overall value — £% £ £ oy 5y

Name Transylvanian T System
48K Spectrum yfv 2650

Basic
wersions Nonc Outlets Mail order,
W H Smith and other dealers

Bat battle

Hot on the wheels of the
original text-only Adventure
games, where you merrily tap-
pedin ‘North,” ‘South,’ or more
frequently ‘Help,’ have come
the 3D Adventures, where you
can actually see where you are,
andthe directions you can move
in. What next, one wonders

. being dragged from the
oard and pushed out into
the real world?

Iforone don’twant to getany
closer to a Transylvanian
dungeon than this simulation,
thank you very much.

Objectives
Each of the five floors of the
tower in this game is made up of
a hundred rooms. Naturally,
youstart in the dungeon, on the
bottom floor, and as far from
the exit as possible.

Onthis first level there are no
objects to hunt for, and no bats
or other nasties to fend off, so
it'sa good way of getting used to
the movements you make with
the arrow keys.

Your objective is to make
your way safely up to the fifth
level for your encounter with
Count Kreepie who bears a
startling resemblance to Sir
Keith Joseph, so this is not
recommended to those of a
nervous disposition.

First impressions
Aswith most games of thistype,
the instructions are fairly de-

tailed. But everything is fully
explained on the cassette insert,
and then again on the screen
when the tape is LOADed

In play

Once you've been set down in
the dungeon you use the arrow
keys to take you from room to
room through whichever dark
door you choose. The '6' key
will turn you through 90 de-
grees, so pressing it twice turns
you round completely

Butit’sonly when you get out
of the dungeon that your trou-
bles really begin. You start
finding objects, such as garlic, a
cloak, a dagger and a sword,
and can carry up to three of
these, but you also begin to
encounter bats, which flit about
the top of the room while you
try to shoot them down.

You could easily leave them
and move on to the next room,
but in the first place onl
carry maps from here o
in the second place you hav
killacertain number before you
can move to the next floor. If
you reach the exit without the
required tally of dead bats,
you'll be moved back to a
random room on the same
level. This is not a good thing,

Verdict

Transylvanian Tower is an ex-
cellent game at a reasonable
price, and should stand the test
of repeated playings, despite
the drawback of the slow maze
construction. I couldn’t prog-
ress beyond Level 3, where 1
was seen off by an unexpected
vampire while I wasn't carrying

acloveofgarlic.  MikeGerrard
RATING

Lasting appeal — % £ 69 %
Playability — £%

Overall value — @ o0 0 G5 @5
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Each week in this section PCN tests new games for you to play.

APPLE Il

Game for
alaugh

Name Lunar Lecper Application

Language
SBD Software 01-870 9275 Price -
£19.95 .

Whatareliefto play a game, get
absolutely thrashed, collapse in
heaps of laughter and then have
another attempt . then
another . . . and another .

If you happen to be like me,
you'll laugh at the wrong times
and forget what you're doing. It
gives the program an extra
advantage as you laugh away
another life.

Objective
There you are in your little
spaceship highabove themoon,
running out of fuel. Your ship-
mates have somehow contrived
to be stranded on the surface.

All you have to do is pick
them up — by the head! Easy,
you think. Well, it would be if
only the Lunar Leepers with
their voracious appetites would
stop eating the castaways and

spaceship.
Once you have completed
thistask, stage two commences.

Your mission: to boldly go
where no spaceship should ever
be and (‘Perisher’ fanatics will
love this) shoot the eyeball in
the sky.

As luck would hav the
eyeball is at the end of a cave
defended by Trabants, but they
should really have been crabs!

First impressions

am wary of glossy boxes
hearmg strange illustrations,
in this case a red cycloptic blob
contriving to avoidieat a
spaceship. The game is on one
disk with accompanying fold-
over instruction card.

The instructions are brief but
accurate and the game allows a
keyboard, joystick or Atari
joyport options for controls. If
the keyboard is selected the
player is asked to define which
keys are to be used during play.
Once intothe game the graphics
and sound are excellent.

In play

Starting at level one (easiest) of
cight, the play is relatively casy,
as long as you suppress the odd
chortle. In fact, it's worth
making a few mistakes just to
see the results. As you move up
through the levels, more Leep-
ers and spaceship-like Trabants
hinder your mission.

Eventually, Trabants start
appearing in stage one with the
added problem that they are
unkillable. Unfair this might
be, but it definitely increases
the excitement.

Verdict

1 so thoroughly enjoyed this
game 1 assumed I was being
biased. However, I coerced a
couple of non-game players to
have a go. Result — addiction.
Need I say more?

Nigel Cross

RATING

Lasting appeal — @5 @8 g g5y g8
Playability — £ £5 69 ¢ 6%

Use of machine — £ £ £ £01-£5)
Overall — £% £ £% f% %

7
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APPLE Il

Test of
survival

Name Evolution Application
Science Fiction System Apple 11
Publisher Syndney Development
Corporation Fermat disk Language
Machine mdeuuApple
dealers Price £29.95

“Only the strong survive” — it
announces from the cover of
Evolution. How true! You

need the wrists of a gorilla, the
constitution of an ox and the
patience of Jobto even consider
lopment
of

playing Sydney De:
Corporation’s  version
Evolution.

Objective

have five theoretical
advance through an evolution-
ary cycle.

This cycle consists of six
phases including amoeboid,
tadpole, rodent, beaver, gorilla
and human.

Negotiating the plethora of
hazards and techniques in each
phase passes you on to the next
(assuming you have any lives
left) until youmanage to kill ten
mutants during the human
phase.

As long as you can do this (I
couldn’t), then you ‘witness the
end of the human race’. The
logic behind this statement
totally bewilders me — you've
won so why end the race?

First impressions
Imust admit I expected more to
the packaging. All you getisthe
disk in an envelope proclaiming
‘Sydney’, with a fold-over sheet

of cardboard giving instruction
on the inside.

The instructions are brief
but, thankfully, accurate and
starting the game couldn’t be
easier.

Once up and running it's well
worth the time just to let the
program run through to ac-
quaint yourself with the struc-
ture of each phase.

In play

levels of skill are avail-
: beginner, intermediate,
andexpert—classed atlevels 1,
Tand 13.
Considering that 99levels are
programmed into the game 1
can’t contemplate the impossi-
bility factor of the higher levels
as 13 was way beyond me
All phases use the same keys
Joystick  controls.  If

or

keyboard is used then ‘up’ and
‘down’ could

e used a better
nd ‘Z’.

ce has been taken
to extremes. Amoebae with a
tadpoles eating
and gorillas in
throwing coconuts.

If in any phase you lose your
Lnulh;n(hewhuklhmg;mm
again from the first phase. Deft
use of the pause function
('ESC’) is a necessity.

Verdict
Really, this is just a series of six
Iumely linked games, none of
whichis likely to maintain more
than minimal interest. On the
basis of this game,

be preaching the Old ]
ment.

Nigel Cross
RATING
llﬁllmﬂ—g
Use of machine —
Overall — 9% bt
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LANT J
arcade
to Hlustrate 1o
fantastic colourwaph\cs an
capabilities. This gﬂws
the usual ATLANTIS/! L
. TeatuTly Guide your SUDmarine
(very popi £6.50 5 Nautma\ong e undersea
?assee.no 2: Family Games (hours of B Jandcap, thr T Mo
un) £4.50" { avoidi ines, deptN charges,
Caasette 3: Mutaitinvaders/ Y mckerns,gjgllynsn serpants ejc
greakoul £6.50 . ey Only £7.50 for 4
assette 8: Model A nvaders /A 1
£5.50 \ (MOBELS orAtIZK) ¥
MODEL B (or A+32K) L <
Cassette 4: Beep-Beep (Super
Simon Game) £4.50
Cassette 5: Beebmunch (full colour
Munchman) £6.50
Cassette 6: Super Hangman
(animated, educational) £4.50
: 3D Maze (fast and
50

IODII. u lnvaders (or A+32K) (M/C) £7.50 M I C RO

&DRDPPO (Cassette W.P. tem).£10.50
ssette system)| X
CASSETTE 12 % GAM ES

FLAGS. (Countries and Capitals). £4.50
CASSETTE 13 @ All Programs will run on all
HYPERDRIVE (M/C arcade). Destroy operating systems
the Drone aliens in the caverns with ® All software in stock before we
your laser tank. £6.50 advertise

® Send SAE for Brochure

CASSETTE 14

STRATOBOMBER (M/C arcade). Keep

the enemy fleet at bay in order to destroy
the rogue star ships nuclear reactor. £7.50

CASSETTE 15 - LEAP FROG g
The fabulous ‘frogger’ arcade game reaches
the BBC micro. Superbly written full colour
machine code version for the Model B (or
A+32K). Help the frog cross the road avoiding
the vehicles travelling at different speeds, and
cross the multi current river to reach the saff
of the lilly pads. The game gets progre

harder - perfect for arcade addicts’ &

Only £7.50 for MO

e
‘uu““‘"‘f"‘

t PR.'C F%Y (NCLUS] VE | ¥
, N ~24 HOUR
£ Houyes ’M ‘3 @ ANSAFONE

/ 48 hour despateh

Sn!twaw 9 King Street, Blackpool, Lancaghire.
IJK Limited - (0253) 2‘*2;55;5




SUBSCRIBE TO

PERSONAL
COMPUTER
NEWS
NOW
AND GET 8 WEEKS FREE!

As one of the very first readers of Personal Computer News, you are eligible for our special
Founder Subscriber Offer — 15% discount on a year's subscription, that's 8 weeks' copies
absolutely free. Forjust £15 you willget 51 copies of Personal Computer News. That'sgotto be
good value.

If YOU wantto be sure of getting your copy everyweek — If YOU would like the luxury of having it
delivered direct to your door —

If YOU want to receive 8 full issues for nothing —

Don't Delay. Fill in the special Founder Subscriber coupon, and send it with your remittance,
straight to us.

Don't forget — the quicker you send it off, the quicker those weekly copies of Personal
Computer News will start dropping through your letterbox every week. And you'll be better offin
I more ways than one!

FILL IN THE TEAR-OFF COUPON IN
THIS MAGAZINE NOW WHILE THE
OFFER LASTS.
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PCNProgramCards

is week there is a slight change in this
ection because some of our previous-
ly published programs are causing a

bitofconfusion for some of you. We will try
to clear things up.

SPIDER, VIC-20, April 1

This program has been responsible for the
greatest confusion and we have received
many telephone calls asking for clarifica-
tion. Neil Mullings, of Halesowen, Alex
Posner, of Cockfosters, and S Paterson of
Washbrook, Ipswich, also wrote in asking
for an explanation of some of the symbols
used in the program.

Lines 20, 730, 810, 815,
1010 contain statements using square
brackets: | and |. These statements mean
that when the program is typed into the
machine the characters inside the brackets
(including the brackets) must be replaced
by the special characters that the Vie-20
uses to perform that function.

Forinstance. in line 730 [HOME] [6CR]
[8CD] should be changed to one cursor
home character, six cursor right charac-
ters, and cight cursor downs.

There was another problem in line 100
which contained a character not on the Vic
keyboard. This symbol, *, should be
replaced by the up arrow (next to the
RESTORE key), meaning ‘raise to the

wer'.

With these changes the program will run
without error.

SHAPE TABLE UTILITY, APPLE Il

March 18

A vital piece of information was omitted
from the introduction to this program and
has caused Dave Bland, of Bigglesw:
few problems.

The missing note is that the program
requires a dummy shape table to be
resident on disk.

The quickest way todothisistoenter
Monitor program (type in CALL-155)
‘When * appears on the screen type in
5000:46 00 8E 00.

Assoon as the RETURN key is pressed
alues are stored in memory. At this
point return to Applesoft or Integer
save the dummy table on disk with BS
Filename, A$5000, L$4400, D2,

Once this is done the program can be
used without any of the frustrating error
messages appearing

ANALOGUE CLOCK, BBC MODEL B,
March 25

Roderick Buchanan of Stockport was not
very happy with this program and has
ested a few modifications.

st, add the line

5 VDU 29, 51

875, 915 and

th

which sets the origin to 512, 512. Then all
X+ and Y+ can be removed from
succeeding PLOT 85, MOVE and DRAW
statements.

For example, line 230 becomes:—

230 PLOTS8S5, R2*SIN(TH), R2COS
(TH)
Also \d()\l X.Y becomes MOVE(,0.

Secondly, if any key other than “A™

invested in a BBC Model B and has sent in
another program. This utility is very useful
as it allows function key set-up and date
and time initialisation

Our subroutine this week is a soluti 0
the perennial problem of calculating the
dayofthe week foragivendate. Itreturnsa
vaiue of 0 to 6 representing Sunday to
Saturday.

Shape Table Utility Card 1 0f3
BIISTUI3

rotes CloBincuding
represent o,
et a.\.,mmewmﬂ
\nbeplayed DA

appropiate shape count, eic). A
savingon disk

“O" is pressed the clock gains time. To
safeguard against this, the time-lapse
section of the program should be rewritten
using a WAIT until TIME MOD 100 = 0
construct.

TUNESMITH, ORIC-1, April 8

Another omission occurred in this prog-
ram and was ably spotted by Steve Mellin
from Wolverhampton. Line 5090 should
read:-

5090 IF N(C) =
1,1,1.0: GOTO 5160
Thismeans that the breath function will act
correctly instead of repeating the last note
played.

This Week
We start with four mo
Wacky Racers, b w of Coventry
The final pair will appear next week

Mr G T Childs of Winchcombe, Gloucs,
has produced a very useful program for
those of you with mortgages. His Sharp
MZE0K program takessimple information
and produces a list of the monthly
repayments per year for both old (tax
relief) and new mortgage schemes

The ubiquitous Miklos Shawl of Pad-
dington' Green, London (remember his
Pascal program inour firstissue?), has now

16 THEN MUSIC

’mur‘un( ards for

This method means that it is left to youto
define your own preference for day names,
perhaps French or German? In our
example program the calculated day of the
week is used as an index to the children’s
rhyme in the program.

See your name in print!
Become a legend in your own lunchtime
Send your example of programming ex-
pertise on disk or cassette with a plain
paper printout to the address below

We'dalsolike a brief description of what
the program does, and notes includin,
memory requirements, special hardware
needed etc.

All programs are checked by a referee
before publication so that only fully
ams are published.
sif the promise of fame was not enough
we'll even pay vou for them, at our
standard rates.

Should you require your material to be
returned please enclose an SAE

If you are interested in becoming a referee
for submitted programs then send details
of experience, machines covered etc to:
Programs Editor, Personal Computer
News, VNU, Evelyn House, 62 Oxford
Street, London W1A 2HG.
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ROMAN EMPIRE

build your armies, appoin! generals and
provinces of the Roman Emprre. This ch
efficiencies, leadership ability etc e
DRAGON, SPECTRUM 16K, £x81 16K

WARLORD
(Dragon 32 and ZX81 16K)
Rule a village in 13th Century Japan, plan food
production, aftack and defend against other
Wariords ang their Samurai. Face leadersnip
chaliongee. The penalty for fakre is DEA

Can you survive
into the most fea
nean? Train troop

M. C. LOTHLORIEN

A message for all Dragon and Sinclair owners

BEWARE THE IDES OF MARCH!

(all the best prophecies are late)

TYRANT OF ATHENS
(ZX81 and Spectrum 16K) Dragon

for you and your family! Three levels of ulﬁy tles by land and se
(ZX81 version doss not contain ALL the above States and the vast Many
features) ore Featires I Wes, our Dest Selieyg game

For ZX81 16K only PELOPONNESIAN WAR (see previous adverts for delails
All games contain comprehensive playing instructions, all Dragon titles feature mah resolution graphics (many with maps). all ZX81 need
r?ﬂam all Spectrum will run on 16 or 48K. PRICE DRAGON £6.95; SPECT!

cheq and PO’'s please, made payable to: M. C. Lothlorien,
‘g 4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SK8 6LS.

SAMURAI WARRIOR
(ZX81 and Spectrum 16K}

How wol
3 13th Ce
ofher Sa
altacks

UM £5.50; ZXB81 £4.50.

EN

16 K RAM PACKS
FOR VIC 20
To the trade only

PLUS 80 GUARANTEE

To beat any manufacturers price on 16K
and 24K RAM packs with full one year
guarantee.

This offer applies 1o & minimum order of 10 units.

Wite or phone for details to:

PLUS 80

31-33 LOWER ROAD
HARROW
HA2 0DE

Tel: 423 6393

FOR ALL YOUR COMPUTER SUPPLIES CONTACT

Marlowfield Ltd

Wabash Diskettes

514" £15.00 perbox
8" SSSD .. £17.50 perbox
Verbahm Diskettes

514" £17.50 perbox
8" SSSD .. £19.50 perbox

FREE Library Case with every Dox of Diskettes

Disk Head Cleaning Kits

5'4a"and8 ..£16.00each
Diskette Slorage Boxes

5%a" Storage Capacity30/40 .. eenner E17.50

54" Storage Capacity60/80....... %

8"  Storage Capacity 30/40

8"  Storage Capacity 60/80
POST & PACKING IS FREE

Listin? aper
9'% x 11 Plain 2000 Sheets
142 11Plain2000Sheets ............ {
Delivery Charge £3.00 per box
All prices exclude VAT,
Send for new price list to.

MARLOWFIELD LTD

Hesketh Bank House
7-11 Yellowhouse Lane, Southport, Merseyside
PRB1ER Telephone (0704) 36082
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Wacky Racers Card 4 of 9
B306WR4/9

1550 DATA™ -
1552 DATA™ -
1554 DATA"seass
1556 DATA"ses
1558 DATA"
1566 DATA"
1562 DATA"sse

wenis pet
s w wen

1598 DATA"
1599 DATAL, 15, 23,6,
1500 DATA"

1608 DATA"sssss
1610 DATA"sssss
1612 DATA
1614 DATA
1616 DATA"ssxss

.

-
e
wenman

1 i enen
arrass asennenn
mrrsrsss ansssssses ame

1632 DATA"ss
1634 DATA"s

1636 DATA" =
1638 DATA"ssw

1640 DATA"»: 1 i e
1442 DATA"sesss wrnnaat
1644 DATA™ =
1646 DATA™
1648 DATA"

1649 DATAL,20,23,7,@

1662 DATA"s
1664 DATA"s
1666 DATA"s  mmess -

1674 DATA"s sussss

1676 DATA"s

e . oarowe
L
sonen i own w oan
anse we e oan

s
P
= e-
i e
1499 DATAE, 18,22, 14,8
1700 DATA"
1702 DATA"ssss i s -
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ANEW STAR IS BORN
FROM THE LARGEST RETAILER IN THE UK
OF STAR PRINTERS COMES THE:—

NEW STAR 510

True Descenders 99 Matri

100CPS Bumracuanal & Loglc seeking 5, 6,8.5, 10, 12, 17 cpi 40,
48, 68, 80, 96, 13

Italics, Emphasiz: ed Ooume strike, Super & Sub Scripts
Hi-Resolution & Block Graphics

Continuous Underline, Backspace, Vertical & Horizontal Tabs
Friction & Tractor Feed: Accepts up to 10 Inch Paper

2.3K Buffer Standard

Centronics Interface Standard others available

STAR 515 (Accepts 15 Inch Paper) Available

£310.00 + £46.50 VAT=£356.50

SQCKAGE PRICE FOR BBC MICRO/DRAGON/
IC

STAR 510+Cable + Delivery & VAT £370.00

SPECIAL NEW LOW PRICE ON STAR DP 8480
£217.39+£32.61=£250.00

RS232 Interface as standard

7 Needle Head 7x9 Character Matrix

80cps Bidirectional & Logic Seeking

5,6, 8.5, 10, 12, 17 cpi 40, 48, 68, su 96, 136 cpl

Block Graphics or Opticnal Hi-Res Graphics

Friction & Tractor Feed accepts up 1o 10 inch Paper
Hi-res Graphics option for DP8480 complete with software for

BBC Micro Screen Dump £15/£20.

BBC Package

(Star DP8480+ Hi-res option+ Cable + Delivery & VAT ~ £275.00
Printer Cables

BBC EOSGWa‘LCenlmm:sTypecnnnectm £17.50
Dragonto36Way Centronics Type Connector £17.50
Oricto 36 Way Centronics Type Connector £17.50
Torchio 36 Way Centronics Type Conneclor £20.00
BBC 1025 Way D Type (foruse with 1S423) £9.50
BBC to40 Way Edge Connector (Centronics 737/739) £20.00

Delivery: Cables 50p: Printers 24 HR Securicor £8.00
Send SAE for Full Price List of BBC Accessories

E |J E Dept (PCN), 25 Henry Ave

£ E::lslﬂz :n. W. Sussex
Microcompulers ese: ses?

For the bestdeal
in Micros

A great deal of service from Tap Micros. We
offer helpful friendly advice and a
selection of the finest equipment.

Our aim is to ensure that
your choice of

microcomputer will be
ideally suited to your
individual needs.

Our after sales
support and
service will help
to guarantee the
success of your
investment.

bup
micros

“Tap Micros Limited,
30 Cursitor Street,
London EC4A 1LT.
Tel: 01-405 9125/9129

1. GREAT BRITAIN LIMITED.
You are PM and Chancellor. Fight

INFLATION and UNEMPLOYMENT,
gxb%u the BUDGET and try to stay

ACORN USER: “Highly enjayabie
X COMPUTING Amulbvwnug.m
MICRO UPDATE: “A dream
megaiomanacs

£5.95 on cassette
*% AMUST FOR ELECTION YEAR * #|

2. INHERITANCE

A2 part game packed full of features.

Try to gain your INHERITANCE in part 1

and if successful tal r the

PARADISE COLA Co. in part 2.

FEFSUNRLGDMPUTERWOQLD Wl'l

and good vaius for

I:!.!! on ulunn

3. THE WORLD EI.MHE
A game for 1 or 2 pl

Your aim is to collect suuvemrs from
around the world (from Russia to
Falkiands) in the shortest pnssnb\e time
Coue with HIJM:I(S S Ft
HIEVES, CASH ES
BANKRUPTCIES, BAD WEATHER
ETC World Map & full instructions
supplied
BBC ONLY:
£6.95 on cassette
Available from your local computer shop or direct from:

SIMON W HESSEL SOFTWARE, Dept. P
15 Lytham Court, Cardwell Cres
Sunninghill, Berkshire. Tel: Ascot 25179

24 Hour despatch 1 Year guarantee

BBC 32K SPECTRUM 48K
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1782
1784
1786
1788
1790
1792
1794
1796
1798
1799
1800
1801

1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816
1817
1999
2000

2010
2020
2030
2050
2060
2190

Wacky Racers Card 6 of 9
B306WRE/9

DATAE, 17,22,17,8
A"
DATA“ssnas

DATA® *xn i
DATA® s

Wacky Racers Card 7 of 9
B306WR7/9

DATA"*
DATA"» EoT
DATA"s P
DATA" e owaw
DATA" = P P
DATA"we

DATA"xxw i

DATA" #esas

DATA"
DATAE, 29,23, 12,
REM

REM

REM

REM

REM

REMTO ADD EXTRA SCREENS START DATA WITH A "@’s
REMSTHEN TYPE IN 25 LINES OF DATA AS ABOVE IN LINESs
REM#1750 TO 1798,D0 THIS IN SPARE LINES®

REM® 1415 TO 1999

REMSEND THIS DATA WITH ’DATAL, X,Y,N’.®

REMSWHERE *X° 1S THE X COORDINATE OF THE CAR’Se
REM#START POSITION & "Y' IS THE Y COORDINATEs
REM®OF THE CAR™S START POSITION.'N' ISw

REM&THE NUMBER DF ‘i’ ON THE TRACK.s

REM&F INALLY UPDATE THE NUMBER OF TRACKS IN LINE 1.w
REM

REM

REM

REM& INITIAL ISE VARIABLES. »

GOSUB 1006

DIM C(8),D(8)
FORI=1TOB: READD (1) ,C#5C (1) =ASC (CH) s NEXT
HE=0 7
DIMSD(19)

FORI=1TOMS: READSD (1) 1NEXT

RETURN
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SinclairUser. ..quaumy”

Sinclair User. . ‘exceLLENT”
What Micro. “TREMENDOUSLY VALUABLE..
GET THE BEST OUT OF SPECTRUM BASIC”

ZXComputing. ‘EXCELLENT...AGREAT
ASSET...FANTASTIC VALUE .._.VERY HIGHLY
RECOMMENDED”

SinclairUser. . ‘exceLLent”

Personal Computer News . ‘easy
TOUSE...PLENTY OF USES...STREETS AHEAD"
(OF GEMINI'S SPREADSHEET)

Sinclair User . ‘exceLLENT...MUCH
CLEARER” (THAN VU-CALC)

What Micro. .:auauiry

©

Not availableinany Store-
Order TODAY for fast
convenient delivery




Your perfect Spectrum starter Kit
25 original BASIC programs you
can use immediately, PLUS 118
page manual to help you get the
most from your 160r48K Spectrum
25 programs include:

Music Composer, World Atlas,
Computer Term Glossary,Screen Ji
Designer, Star Maps —

games and powerful routines to
USE in your own programs.
graph-drawing, text-editing,
sorting, searching and much
more. 118 page manual
includes detailed description "
of programming techniques, full
listings of all programs, and articles to
develop your own program-writing skills
“Excellent” A.R. West, Surrey. “First-time loading,

user-friendly, superb documentation” J.E. Mann, Leeds.

Based closely on Visicalc, the world's
best-selling program,

THE SPREADSHEET turns your 48K
Spectrum into a “super-Calculator”
that helps you solve all kinds of
number-based problems quickly
and easily. Hundreds of
applications in business,
engineering and science — and
just as versatile for home finance
management. Invaluable in
education too, helping develop
maths ability and confidence.
In power, flexibility and ease

of use, THE SPREADSHEET
outperforms all other Spectrum
spreadsheets — including Sinclair's
VU-CALC. See for yourself, with the security of
MICROL’S 14 day money-back Guarantee.

Whether you want to update mailing
lists, manage customer accounts, or
simply produce an index of your
record collection, THE DATABASE
makes it easy and enjoyable.

A breakthrough in power and
practicality, THE DATABASE
allows you to store information
on any subject in the way you
wanlt, and gives you a full range
of commands to display, update,
sort, search and print

- even perform calculations.
Massive storage capacity:
1,000 lines in memory at a time,
over 7,000 names and addresses on a
single C90 cassette. See for yourself why
THE DATABASE is the most advanced 48K Spectrum
database available - far more powerful and practical
than Sinclair's VU-FILE and all other “competitors”

The only full feature, professionally-
written word processor for 48K
Spectrums. Use it to produce memos,
letters, reports

- THE WORD PROCESSOR has
the features you need, including
flexible editing, justification,
centering, and automatic “word
wrap". Simplicity itself to use,
THE WORD PROCESSOR uses
the same “what you see is what
you get” principle as word
processors costing hundreds of
pounds more. 20,000 character
storage capability for real-work
applications, and it’s easily adapted to
work with full size printers. Once again,
MICROL sets the standard in serious
Spectrum software.

To order: (UK Orders Only )

Simply complete the coupon,

and FREEPOST with your cheque,

made payable to MICROL (UK Mail Order)
All products normally available from

stock and despatched by return.

Credit Card Orders: By phone 9-5.30
Mon to Fri. stating name and address,
Card No. and item(s) required

31 Burleigh Street, Cambridge CB1 1BR.

0223)312453

Post to:~ MICROL (UK Mail Order) Freepost

31 Burleigh Street, Cambridge CB1 1BR

Please send me. copy/copies of USE AND LEARN Vol. 1

Please send me copy/copies of THE DATABASE

Please send me. copy/copies of THE SPREADSHEET

Please send me copy/c of THE WORD PR 0R

| enclose cheque/P.0. for (£9.95 + 50p p+p — £10.45 total each)
Or | wish to pay by Access/Barcla\
Card Number
Please print name

ard/Visa

nd address
Name

Address.

Credit Card
holder's signature




Extra

od“/ From Britain’s
2+~ premier manufacturer
> of micro computer
memory boards
Applelle
Sirius 80 column card
+ Victor 9000 +
128k 80 column card
256k with 64k RAM
IBM:c
Apple ll 64k
1 Gq(p 128k
64k 192k
128k 256k
256k Fiease contact boia:

Telex CALLIN G 444423

[
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Mortgage Comparison
B306MC1/2 C

ard 10f 2
Aprogram totake mortgage and years of payment asinput producing a listof monthly payments due. sham MZSIJK
This list compares the new morigage repayments scheme wl‘lmbleh: (':lq s‘yst?:nlol tax relief on sh.m Basie
i th
mortgages. It is interesting to note that the new system is usually beneficial in the long run. ol i
Author: G T Childs
To avoid possible errors during the prinf
pracess of this all cursor wﬂﬁ
characters have with a string
T at point.
Do NOT type inthe string or brackets but replace
the i in the
ing te)
16 U = 30: V = 10 0 Sﬂmf-?&\dm\ommmm
20 DEF FNA(X) = INT(X#10¢ + @.5) /100 20 Function 1o express a number to
two decimal places
3@ PRINT "[CHIC3CDI1" 30 = screen and cursor home
. 3CD = 3 cursor down
40 FRINT "DO YOU WANT TO CHANGE TAX (30%) 40-50  Prompt for tax and rale changes.
S0 PRINT "MORTGAGE RATE (10%)7 Y/N."
60 GET Z%: IF Z% = "" THEN 4@ 60-70  Single key response, Blank entry
70 IF I$ = "N" THEN 100 m—mm
80 INPUT "[2CDIENTER TAX RATE. u 80 2CD = 2 cursor down characters.
96 INPUT “[2CDIENTER MORTGAGE RATE.
160 PRINT "[2CDIENTER TOTAL MORTGAGE.
11@ INFUT "£ "5 T 110 Input total value. Note
¢ mmupm
126 PRINT "[2CDIOVER HOW MANY YEARS?" 120 2CD = 2 cursor down characters.
136 INFUT Y 130 Input number of years of repayment
140 GOSUE 390 140 Calculate of monthly net payments
156 C = A: =T 150 C— new system monthly payment,
5— running total owed
160 W =Ut U =9 160 W— standard rate of lax, U— set
to 0% tax rate for old system
176 GOSUE 39@ 170 Perform calculation
L T A
Mortgage Comparison
BI0BMC272 . Card2of2
180 PRINT "CCHI"j 180 Cﬂmermmwm
190 PRINT “YR. "i "NET PER MONTH", "STILL OWING 190-200 Page headings
2066 PRINT "  NEW", "OLD", "NEW", “OLD" ¢
1
216 FOR N = 1 TO Y 210 \fe_ucnlcuhnmmpmump
226 PRINT STR%(N); FNA(C), FNA(A - THU*Y/ 120600) 220 mmouﬂw'ﬂb:&mm
230 T =T - 12%A + T#V/100 230 ,—_mns,.‘m"“w“mddm
240 S = 5 — 12%0 + SxVK(100 — W) /10600 {owing)
250 J = J + 12%(A - T*W*V/120000) 240 mﬂag!?dmm
260 PRINT FNA(S), FNA(T) 250 J-mh;vncmpmuld
270 IF INT(N/21) <> N/21 THEN 300 system (net)
280 PRINT “PRESS ANY KEY TO CONTINUE." 260 Print new system owed, old system
290  GET Z%: IF Z% = "" THEN 290 270 °P"'m°"wmm
300 NEXT 280-290 Nwm&mug«o‘?«aw
1@ PRINT "TOTAL PAID :", FNA(C*Y®12), P fesponse 10 go onto next page
L 310 Print ading system
320 PRINT FNA (D) o e ey
330 PRINT "ANOTHER ONE? Y/N"3 320 Print old system total paid (net)
340 GET Z%: IF Z$ = "N" THEN END 340 Single key response.
350 IF Z$ = "Y" THEN RUN 350 It "¥" then program re-runs itself
360 GOTO 340 360 Do follow the instructions!
37¢ REM Subroutine to calculate monthly
80 REM net payments.
90 K = 1 + (100 - U)#*V/10000 390 First of calculation routine
400 IF (K > 2) + (K < 1) + (Y > 40) THEN GOTD 460 b L A e b i
4186 B = Kty 410 Second part of calculation
420 A = B(K — 1)*T/(B - 1)/12 420 Third part of calculation
436 RETURN
449 REM Avoid absurd entry and crash in
456 REM line 410.
466 PRINT "Is your building society on Mars?
479 PRINT "TRY AGAIN'": FOR N = 1 TO 2000: 460-470 Oh dear!
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GTM

BBC DEALER IN LEEDS

Adventure, Snapper. Planetoid, Arcadians Word Build and Smiler tog Special
Super Invaders, Castle of Riddles. Offer €11 (+£1 p&p)
All a1 £9.95 (+£1 p&p on each item)
£16.85
de Action £11.90 (+£1 p&p) Accessories for BBC Computers
Cassettesper 10 £4 (+£1 p&p)
Verbatim single sided double density disks
Simon Hessel Software boxof 10 £19.99 (+£1 p&p)
Inheritance (g hics) GPSDand GP100ribbon £4.75 (+£1 p&p)
Great Britain Lid (so you think you coul Pr -able (parallel) £15 (+£1 p&p)
BBC Machines thecountry!) buffers £4.75 (+£1 p&p)
Model ‘A’ 16K RAM 32K ROM. Full colour The World Travel g DINtoJackcasselteleads  £3.50 (+£1 p&p)

high-resolutiongraphics €299 (+£7 p&p) BBC Machinedustcovers  £3.95 (+£1 p&p)
Model ‘B’ 32K RAM 32K ROM 16 colour

graphics £399 (+£7 p&p)  GTM Sol
14" RGB colour monitor (as used in the BBC Word Build: An educational game u Printers
compiter pre me) £279 (+£9.50 courier)  colourand full graphics, soundand encour: Acorn GPSDA Printer. Lo \
Sanyacolourmonitor ment fully error trapped. supplied with full p&p)

£228.85 (+£9.50 couriery  documentation for own word list input. Fully AcornGP 100A Printet +£4.50 p&p)
LesdfiarSanvo £8.63 (+£1 p&p)  adaptabletoanychildneeds (410anyage)
12" Green Monitor £95 (+£6.50 courier) £5.95
BBC Joystick £13 p.pair (+£1 p&p)

er (phonicspellinggame): aids the teacher

BBC Software ching of the letter sounds and spellings @
Monsters, Meteors, Rocket Raid, Tree of  Emphasisesconsonantandvowel recognition

Knowledge. Philosopher's Quest, Sphinx £5.95 Barclayeard and Access welcomed.

ALL PRICES INCLUDE VAT

864 YORK ROAD, LEEDS 14
TEL: 0532 647474

TURNYOUR PROGRAMS INTO CASH

Written a good adventure program lately bt We want to hear from anybody with well WE KNOW YOUR MARKET

got lost in the jungle when you try to sell it?  written programs for BBC, Sinclair, Dragon,
Is your Frog still a tadpole when it comesto  Lynx, Oric. We can then turn them into hard  This year, Microage is spending over £5,000
sales? Is your Donkey an ass in the cash per month on television and computer press
marketplace? . advertising, to make sure your programs meet
Try to make it as original as possible. We can’t  the most recentive market. And of course,
Don't just sit there — get in touch with usat  help you sell programs that are already on the  you°Il have the back up of one of London’s
Microage Electronics for the best possible market longest — established computer deslers, and

advice. OUR PROMISE TO YOU the Wong's worldwide distribution network.
We've set up a new software company 10 100k First send us a cassette o disk of your

after the interests of ..,u small programmers program, registered post, to the address

who want a better deal out of software at the foot of this advertisement. Alternatively
writing, come and see us at our Edgware store. Always
keep a copy of your program — we may

need to retain the original, if we decide to go
ahead with selling your software.

We will sit down and evaluate, with you, the
potential of your program, and tell you the
chance we think it has of succeding. We could
also make suggestions on how you can
improve your programming and writing
techniques.

If, between us, we agree to go ahead and
publish your program, we will guarantee to
Offer you the best possible royalties deal,
protect your copyright, handle all packaging,
duplication and advertising matters.

The man who did go to MICROAGE

IMCAOAGE ELECTRONILS

135 HAL NE EDGWARE MIDDLESEX HA8 90P TEL:01 959 7119 TELEX 881 3241

The man who didn’t go to MICROAGE
64 PCN AP




Computer Sel Up Card1o0f6
8306CSU1/6

This useful program allows the initialisation of date, time, function keys, and break key for use by
other programs.

BBC Model A/B
BBC Basic

Author: M Shawl
2 REMREMREMREMREMREMREMREMREMREMREMREMREMREMREMREMREMREMREMREM
4 REM
5 REM *% SETUP #&
& REM
7 REM
8 REM
9 REM To inititialise the pseudo-variable TIME, the BREA
10 REM key and the ten function keys for the BEC computer.
11 REM
12 REMREMREMREMREMREMREMREMREMREMREMREMREMREMREMREMRE NREMREMREN
13
14 HMODE .& 14 colour text. No graphics
15 dx% = 28 15-16  Date display TAB positions
16 dv% = 8
17° £X% = 12 17-18  Time display TAB positions
18 tyx = 1@
19
20 PROC_FunctionKeys 20 function key set up procedure
21 PROC_UpDate :REM®s( Initialising dates & D% ) 21 Call date set up
22 MODE 7 22 T
VDU 2338202 ay 23 Turn off text cursor
FRINT TAB( dX%, d¥% )i dates 24 current
flashing% = TRUE 25 SH time display flash
FROC Check T IME flashing¥%, tX%, tYx ) 26 for time set up procedure
cLs 27 screen
PRINT TAB( dX%, d¥% )i CHRS( 135 )idates 28 Display current date
REPEAT 30-32  Loop forever displaying current time
PROC_printTIME ¢ NOT flashingX, tX%, t¥%, TIME )
UNTIL FALSE
END 34 Program end — theoretical
e e
8306CSU2/6
LT T ——————
a DEF PROC_Functionke 38 Function key set up procedure.
40 skey © LISTOO!minLIST 40
a1 *key 1 RENUMBER 1000, !U‘ m 41
42 skey 2 LOAD “* im 42
4T skey F."" "CHR$ (136) 5 TIME DIV 3600003 "3"; TIME DIV 6000 MOD &0°"im 43
44 skey 4 CLSiPRINT TAE '’ - 44
45 wkey S5 LISTO imio 45
46 wkey & MODE &im VDU 23 46
47 #key 7 LISTO 7im CLSimin LISTim 47
48 skey 8 MODE 3imvDU 233 25010101 im 48 : Set
w:mm
49 skey ¥ CLS!m RUN Im 49 Key 9: screen. program
56 skeyl® OLD im 50 BREAK: old program in
> ENDPROC 1 REM*##( FunctionKeys } 52 Return to mainline
4 REFssassnsnssssnsnrassnsnnes
DEF PROC_alterD ( D% ) 56 Procedure to add a digit
mmhgbh-lbnhbﬁ
is o
REM »=s updating DX as D% (
5 LOCAL digit%, value%, zero% 59
61 digit% = ASC( D% 61 ASCII value of digit passed from
date
62 62 ASCI| value of zero
&3 zeron 63 Decimal of digit
&5 ) AND ¢ value% >= @ ) THEN D% = 1osDX + valuek 65 D% only updated if digit is in range
09
&7 ENDPROC 1REM=s»{ alterD } 67 Return to mainline

PCN APR22.1983




RIC SOFTWARE

NE W Micro Marketing
| ORICSOFTWARE

TWO TERRIFYING ADVENTURE GAMES FOR THE 16/48K ORIC

zodiac

* You're on a frozen glacier. The Ice giant attacks you. You survive. A
giant dragon confronts your path. The knife will kill it. Can you find
it2

* What's inside the Houses of the Zodiac — Aries and Virgo are but
two.

* Can you find the magic potion, will you ever reach the House of
Immortality — the only safe place, oris it2

JUST £6.95
DEATH SATELLITE

* On a strange planet. The time machine has landed. Without fuel.
The atmosphere is electric. Will the Robot see you? Can you
discover the radiation suit, find it or die.

* The Transporter Cabinet — can you get any information from it,
failure and you will be marooned with all the deadly perils of an
alien planet.

* Succeed or death may be your penalty.

JUST £6.95
WARNING: THESE PROGRAMS ARE NOT FOR THE WEAK OF HEART

* Buy one and experience the thrills and spills, suspense and subtlety of these original games.
Buy two for just £12.00 post & packaging 50p extra.

Expand your horizons Spectrum owners

Now available a 32K internal memory expansion kit for your 16K Spectrum. Four 8K chips simply plug inte the
circuit board. Full instructions supplied with every kit.
Just £34.95 inc p&p
*Buy before April 30th and we will send a free 48K program with every kit. Usvally £6.00

Strictly limited stocks available, all orders filled on a first come first served basis.
DEALERS: Micro Marketing distribute, TITAN; A&F; and LOTHLORIAN SOFTWARE as well as the JUPITER ACE and 16K Rom
packs for the ZX81, JUPITER and Vic-20. PHONE TODAY FOR PROMPT SERVICE.

SEND CHEGUES AND POSTAL ORDERS TO:
MICRO MARKETING, 92-104 CARNWATH ROAD, FULHAM, LONDON SWé. TEL: 736 1683.

= PON APR22, 1983



PCNProgramCards
Day of Week Card 1 of 1

8306SubDOW

calendar) to an arbitrary limit of 7999 using the Gaussian formula.

CAL ATE DAY OF WEEK

REQUIRES D% DAY OF MONTH

MONTH NUMBER (1

¥% -~ YEAR (FULL NUMBER)
USES - CENTURY NUMBER

A% INTERMEDIATE ARGUMENT
RETURNS DN% - NUMBER OF DAY IN WEEK

©-& = SUNDAY,MONDAY. . . . SATURDAY

1 = INVALID

5380 1

6450 1 7999 THEN RETURN

4500 ML = ML - 21 IF M4 € 1 THEN M% = MX + 123 Y% = ¥X -
INT (Y%/ 106 = Y% - Cxe100

&530 DN% = INT((A%/7 — INT(A%
RETURN

117 + 0.1)

A sub-routine lo calculate the day of the week for any date from 1752 (adoption of the Gregorian

INT{2.68M% - ©.19) + INT(Y%Z/4) + INT(C%/4) + D%

6420 DA% is a value (-1 o 6)
returned to the . —1ig
error, 0 = B
Monday etc

6480 Set 1o error value o

6490 year range.
rsuhmlm\mwnulnlim

6500 ‘month o]

6510 Calculate century
mmmmw

6520 iate stage in
calculation

6530 Final result

6540 Return to mainline

PCNProgramCards

Birthday Rhyme . Card 1 of 1

returning the appropriate extract from the children’s rhyme

&£000 REM BIRTHDAY RHYME PROGRAM
£010 REM Demonstrates the use of CALCULATE DAY O
HODE

PRINT: FRINT "By inputting
opriate line(s) from the rhys
RESTORE: PRINT

FOR N R$: PRINT R$: NEXT N
INPUT 51

IF THEN FRINT "FROGRAM ENDED": END

INFUT *INFUT MONTH (1

IF W% < 1 OR M 12 THEN GOTO

INPUT " INPUT YEA ORMAT YYYY

IF ¥% < 1 OR ¥% > 9999 THEN BOTC

REM

GOSUB &480

IF DX < © THEN PRINT “VEAR OUT OF RANGE - RETRY": GOTO 6090
IF DNX = & THEN DNX = 7

£150 RESTORE

THEN READ R

FRINT R%

MOMDAY 1S FAIR OF FACE"
i . ) 18 FULL OF GRACE

HILD IS LOVING AND BIV
s CHILD HAS TO WORK FOF

80 DATA
290 DATA

A simple program to demonstrate the use of the Day of Week sub-routine by taking a date and

WEEK Sub-routine

date of birth the program will diepla

BBC Model B
BBC Basic

General interest

6015 Sel screen mode

6020 Clear screen. Print instructions
6030 Sdt-.:l#wbtm

one
6040 whole rhyme
6050-6060 mhmuw
ends
6070-6080  Yenty momihnput
6090-6100  Verify year input

6120 Perform sub-routine

6130 Error — re-enter year

6140 ;sndql-n-thlm‘

6150 Set read pointer to 1

6160-6180  Loop lo read correct line in
rhyme

6190 Display line from rhyme

% ‘Second line for Sunday
h%h‘m

PCN APR22, 1983



YOUR SEARCH FOR COMPUTER
{ GAMES ENDS HEREAL...

. MICRGSPCT

MERSEYSIDES LARGEST SOFTWARE STOCKISTS. We have
in stock over 400 fantastic programmes all at highly competitive
prices and suitable for your Atari, Dragon or Vic 20 computer.
Ring us on our hotline NOW for a copy of our lates! price list

It's all' you'll ever need!
vic 20@ DRAGON

ATARI
Over 250 programmes Over 70 programmes |Over 50 programmes
by more than 50 in stock by in stock by
software houses Imagine Bug-Byte x!g:rcdec\
Rabbit Commod: acus
NEW ATARI PROGRAMMES [Romik  Thom  |M.C. Lothiorien
Up, up and away Postern  Llamasoft Romik
Zaxxon Dragon Data
Miner 2049 er Happy Disk £199.00
Fort Apocalypse 48K Upgrade £90.00 | NEW DRAGON
Choplifter (ROM) Atari 800 48K £399.00 Donkey King
Caterpillar
Maths Tut
S You need look no further than Earth ;EL;CPLQ
MICROSPOT
15 Moorfields, Liverpool L2 2BQ >
Hotline: 054-236 6628 For Atari

LLAMASO FT” AWESOME GAMES SOFTWARE!
— for VI(, COMM (;4 ATARf .SPECTRUM
l\m ROM 1HE DESIGNER OF (_.RI[JRUM\H{_‘ - . e

'. SO GODD 1T WILL BL.O\N YDUR MH\ D!
_#50 F-AST IT WILL BLO\N YO AW’AY“'-:-

& The BIGGEST

LASER ZONE

ASER ZONE 15 T
S YOU NEED TO BUY IT

+50p p&p

LLAMASOFT — 49 Mount Pleasant, Tadley, Hants. Tel: 07356-4478

Please add 50p p&p to all orders




AVON

Warle Computer Club. Meets at
Woodsprings Inn Function Rooms on
alternatc Mondays a1 7-10.3pm

Rabone. 18 Castc
Road, Worle, Weston-super-Mare.
Avon, tel: 0934-513068

s Coxmpulcr Cht. Mocts u Fvc
Bells. Eaton
Leighton Bu
Monday of ¢

second md [olmh
h month (annual subs:

Lutom Computer Club,

Contact 1 P Fletcher, 1 Trowbridge
ens, Luton, Beds LU2 7Y tel
50657

BERKSHIRE
Lasthampstead | umpul\.l Club. Meets
ad P: 0ol

tead Pa .
on the first Wednesday in

Bracknel
month at 8
Contact Brian Poulton, (1344-84423
Small User Growp.
hit at

Contact Rq
Department
University of Reading.

Whitenights, Reading.

875123,
BIRMINGHAM

Amateur Computer Club.
Meets at CBS Consultants, Watery
all Heath, Hmnmgmm 10, 0n

of e
month at TF-niumm.llsuh £4.20
adults, £1.50 juniors).

Contact Dr M Bayliss. 125 Berryficld
Road. Sheldon. Birmingham B26.
3UU, tel: 021-743 7197

Aylesbary Computer Club. Meets at
Quarrendon Youth Club every Friday
at7.30pm (annual subs: £5)

Members also meet at Mandsville
County Secondary School the first
Thursday of cach month at 7pm

(unlm Ken Krigh

Chiltern
the Fardx Centre, School Lane,
Chalfont St Giles, on the first

nt St Giiles,

tel: 02407 4906,
tub.

al at 1 Ormonde
Flats, Church Road. Iver Heath, tel:
0753-652792

CAMBRIDGE

Cambridge Microcomputer Club, mects

on the third Wednesday of cach month
Contact Derek Tripp at 3 Spurgeons

Avenuc, Waterbe: e

BOIR04.

Haverhill

ICLUBNET!

Clubnet keeps you in touch with the microcosm of perso
computer enthusiasts throughout the UK. Itis divided

o two

sections — clubs and user groups.
We will publish a list of each section on altenate weeks. and

this week is the turn of clubs.

Entries include up-to-date information as far as possible, and
group organisers should let us know of change.

And if you've just started your own club drop us a line and
we'll spread the word. Write to: Clubnet, Personal Computer

News, VNU, 62 Oxford Street

Contact Andrew Holliman, at §
Trinity Close, Balsham, Cambridge
CBI16DW, tel: 022 029-583.

‘omputer Club. Meets at N.

Contact Martin Hickli
Barrington Road. Altrincham.
Cheshire WAL4 1H2. tel: 061-941 4547.
Brunel Computer Club. &

W

alternate Wednesdays at 7 to 1pm
Contact Mr R Simpson at 4 The

Coots, Stockwood, Che:

each month at 8pm
Contact Bram Knight on 0270-

cro Club meets at
Centre, Holmes Chapel at 7.30

109, 30pm on the first and third
Tuesday of each month (annual subs:
£5 adults: £2.50 children OAP and
students. O weekly subs: 30p ad
20p children).

Contact Margaret Baker. at 1 Helton
Close. Crewe, Cheshire. tel: 0477-

New Mills & District PCC mects at New

Contact Mr G M Flanagan, at 11

w Mills, Stockport.
K12 3DH. tel: 066344051
Complter Ol e

Contact John L ightfoot at 13 Aston
Drive, Frodsham, Warrington.
Cheshire WAS TPU. tel: 0728 31519,

Computer Club, weekly
gs. Annual subs: £1; meetings
‘(ip(lmlnn S0p).

Contact Tom Wyatt at 29 Summer
Lane, Halton, Runcorn Cheshire WA7
PG, tel: Runcorn 77545,

CLEVELAND
Cleveland Micro Club meets on the
second and third Tuesday of cach
month, under 18s on sccond of the
month, over 215 on third Tuesday of
the month.
Contact ) Telford at 13 Weston
scent., Norton,
ek i Coaster G
ockton YMCA every

Monday at Tpm. meclings 20p 10 be
reviewed.

Contact P C huhm. ‘Il 60O m['

. London WIA 2HG.

StAustell Computer Club and
Computer Town m. ECIP Labs,
Penpewan Road, St Austell, fortnightly
on Mondays at 7. 30pm
G 2 Cilendale
wall PL25 3DD.

H

Charch Hall, Sheperd
other Thursday at 7pm. Annual subs:
£2.50 children, £7.50 for familics.
Op entrance non-
Contact Mike Ri
69440,

ers.
an, tel; 0332-

DEVON
Exeter & District Computer Club meets
Exel cr\d\uﬂl Magdalene Road,

Anmnlsuth £7.50 adults,
\m\knl\ Technical library
21 De:

£2.00 for

(812,
District Amatcur Computer
Club mects sccond Tuesday every

|mm.
House, Stoke Cannon, Excter.
Specialist meetings on third and fourth

Club meets at
ices, 96
Dartmouth Road. Paignton on
Mondays fortnightly. Annual subs:
£2.00 juniors, £5.00 adults, meetings
20p. children welcome. Technical
library available

Contact J D Parker, tel: 0803
BA3964.

DORSET

Boumemouth Area Computer Club

meets at Kinson Community Centre on

the third Wednesday every month

Annual Subs: £5 adulis: £2.50 juniors.
Contact Peter Hibbs, $4 Runnymede

Avenuc. Bournemouth, Dorset BH11

20

mects at Canteen English Truck
tre on the sccond and fourth
Wednesday every month at 7pm.
Annual subs: £5. reduced fees for
students
Contact David Washford, |
Alexander Road. Bournemouth,
Dorset BHA SJA
Purbeck Computer Club, contact 31
Warcham, Dorset BH20

Roa
Cleveland. TS160DY

0223- CORNWALL
‘Cornish Radie Amaicur Club —
Club, meetsat  Cx Sectis

mps Road,
rd and

fourth “-u!ncu!i\ of cach mon
7.3010 10.30pm (annual subs:
£1 OAP and students: meetings upl

ct Bob Reason at 24 Mitchell
Road. Camborne. Cornwall
Cormwall Area Computer Club.

Contact M F Grove at 35 Causeway
Heard, Penzance.

weekly
meetings and informal discussion.
Technical library available

Contact L Boxell, 8 Vane Terrace,
Darlingion DL3 AT, tel: 032567766,

Brentwood Amatear Compuicr club,

proposed new club
Contact R Sadler, 18 Wanescol

Road. Brentwood, Essex CM1S 9HD

Soringfield Computcr Club meets on the
first Friday of every mon
Contact Stephen Cousines. |
Aldcburgh Way. Springficld.
Chelmsford, Essex CM1 SPB. tel: 0245
55

Colchester Microprocessor Group meets
at University of Essex on |I|\. second
T

at7.30pm. Annual subs: £5

Contact Information Centre
Uniersity of Essex, near Colchester,

Club, a new club.

Contact Mr D Norden, 138 Church
Road, Romford Essex
South East Essex Computer Socicty
meets at Hockey Club at Roots
near Southend Football Stadium on
Wednesdays at 7.30pm. Open 1o
members over 14

Contact Robin Knight, 128 Little
Wakering Road, Little Wakering.
Southend-on-Sea, Essex. tel: 07012-

Stanway Schoal Computing Club, only
school members at present.
Contact G Floyd, ¢/o Physics
Department, Stanway School,
Stanway, Colchester, Essex.

GLOUCESTERSHIRE
Chettenham Amateur Computer Club
meets on the third Tucsday of cach
month at 7.30
Contact Mike Pullin on 1242.25617
8434,

th newsletter,
b

ibition catcring for all age:
Contact Mr | Margetts, 3
Bishopstone Close, Golden Valley,
Cheltenham
GCHY. Contact D W Adam, 16 Court
Road, Prestbury, Cheltenham.
Cheftenham Computer club
meets al Prestbury Scout
Headquarters. on the third Tuesday of
every month at 7.30pm. Annual subs
i3,

Contact M Hughes, 36 Riverviews
Cheltenham, Gloucs.

HANTS
Fareham and Portsmouth Amitcur
Computer Club,

Contact Alan Smith, c/'o Francis.
ose, Lee-on

the-Solent, Gosport.,

Hants PO13 8HB, tel: 0705-55007
RAF Odiham (.

Amateur Computer Club
edical Science Building,
Bassett Crescent, East Southampton
on the second Wednesday of every
month at 7.30pm. Annual subs £5.
£3.50 students & OAPs.
Contact P Maddison, ‘Gardenways',
Chilworth Towers, Chilworth,
Southampton SO1 7JH.

Meretord Amateur Computer Club,
proposed new club.

Contact Stuart Edinborough, 2
Warwick Walk, Bobblestock, Here
HR4 9TG. el 0432269700

Computer Club meets at
Harrow College of Higher Education,

ter's Close, Bushey Heath W2
3LG. tel: 01-950 7068
Harpenden Microcomputer Club meets
t Cap. Harpenden on alternate
Mondays. Annualasbe £2 5
Contact David James, 5 Ox Lane,
Harpenden, Hertfordshire ALS 41H
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HUMBERSIDE

Forum 80 Uscrs Group. Contact
Frederick Brown, 421 Endike Lane.
Hull HUGRAG.

Computer Club mects at
Grimshy Central Library fortnigh
Maondays at 7.30pm.

Contact Jenson Lee
Cleethorpes, tel: (1472-42°
Scanthorse & Disrict Microproce-sor
Socicty meets at Community Cent
Lindun Street, Scunthorpe, every
Tucsday at 7. 30pm. Annual subs £2.
*familics £5.

Contact G Hinch. 21 Old Crosby.
Scunthorpe. South Humberside DN15
“8PU.

29 Park View,
.

KENT

Canterbury ACC proposed new club
Contact L Fisher. 21 Manwood

Avemue, St lephcns, Castcrtury.

n-.ummm Computer &
Robaotics nisation meets on the
first Tnﬁdiv and third Wednesday of
every month. Annual subs £5.
Contact Paul Cameron, Small
Community Centre, Lordwood Lane
am, Kent, tel: (634-

Amateur Computer Club. annual subs:
£4.50 (£2 for under 18s, OAPs),

Contact Rupert Stecle. St John's
College, Oxford OX1 3JP.
North Keat Amatcur Computer Club
meets at Lecture Theatre, Charles
Darwin School. Jail Lane. Biggin Hill
Kent, on the first Thursday of every
month at 7.30pm. Annual subs £3, £1
students.

Contact lain House. 228 Canadian
Avenue, Catford SE6 3JAS, tel: 01690
5441

Orpington Computer Club meets at The
Large Hall. Christ Church.
Chaterhouse Road. Orpington, Kent,
every Friday at Spm-10.30pm
Insurance cover for all members’
cquipment while on club premises.
Contact Mr R Pyatt. 23 Arundel
Drive. Orpington. Kent BREJF. tel
Orpington 20281
National Persanal

User
2

Association. annusl subs

Spratling
Kent

ompul 3
Contact G Sommerhoff. Technical
Centre, Sevenoaks School. Sevenoaks.

Kent, tel: 0732456490,
Tonbridge & Tunbridge Wells A('(
Contact Ray Szatkowski. | Cromer
Street, Tonbridge, Kent, tel: 0732-
551

Computer Uscrs Club.
Contact Tony Latham on 01304
310

LANCASHIRE
Blackbum Micro Computer Club.
Contact Roger Longworth. 12 Sharp
Close. Accrington. Lancs.
Botton Computer Club mects at E424
Bolton Institute of Higher Education.
Deane Road. Bolton. on Thursdays
Annual subs: £1
Contact David Atherton. 16 Dﬂuglu;

Lancaster & Morecambe Computcr

Contact Sarah Blackler. tel: 0524-
33553
Chorley Computer Club meets at
Townley Arms, Chorley, every other
Tuesday at Spm

Contact Chris Hicks, 131 Market
Street, Chorley, Lancashire
South Computer Club meets
at Turf Lane Centre, Turf Lanc.
Chadderton, on Thursdays at 7-
9.30pm

Contact Mr Jakeman, 26 Mardle
Street, Dorker. Oldham, Lancs, tel:
061682 120

LEICESTERSHIRE
East Leake Computer club.

Contact Andrew Jones. 59 Bateman
Road, East Leake, Loughborough.
Leicestershire LE12 6NN.

LINCOLNSHIRE
Lincoln Computer Club, meets at
Blandings Public House. High Street.
Lincoln on the first and third
Wednesday of every month

Contact John Chifford. 448 Newark
Road, Lincoln LN6 SRX, tel: 0522
2168,

Monday of every month at 8pm
Contact Bob Forster, 18a The
Barons. 2
Middlesex, tel: 01-4
‘South East London mem;mcr( Tub
meets at Thames Polytechnic, Greens
Ends, Woolwich SEI8. on alternate
Wednesdays at 7pm. Annual subs: £5
Contact Peter Phillipps. 61
raigerne Road, SE3, tel: 01-853 5829.
Southgate T College Computer
Club meets at Room W102 Southgate
Tech, fortnightly on Thursdays at
7.30pm. Annual subs: £5.
Contact Kevin Pretorius on 01-882

2282,

TN Computer (lub meets on Fridays
Contact A Bond, 54 Farnham Road,

Guildford, Su U2 SPE. tel: (MKS

meets at Back room, Fox & Goose
pub, Hanger Lane, Alperton, on the
first Tuesdday of every month at
7.45pm. Annual subs: £5 adults. £2.50
under 165 & pensioners.

Contact Graham Brain on 01-997

“omputer Club.

Old
Swan Tcmmmwmg qu.-n on
m irst Wednesday of every month
Contact Nick Kelly, 3 Queens
Drive, Walton, Liverpool L4 65H

Esst London Amatcur Computer Club
mects at Harrow Green Library.
Cathall Road. E11. on the second and
fourth Tucsday of every month at
7-10pm. Annual subs: £5.

Contact Fred Linger on (11554 3285
Harrow Computer Group meets at
Harrow College of Higher Education.
Room W24, Northwick Park. on
alternate Wednesdays at 7pm

Contact Bazyle Butcher on 01-950
7068,

Croydon Micro-Computer Club meets
on the first and fourth Tuesday of every
month.

Contact Vernon Gifford. 111
Sclhurst Road, Selhurst SE25 6LH.
01653 3207

Contact Burlington Danes School.
Dane Building, DuCanc Road.
Hammersmith, London
Forum-80

St Margarets, Twickenham. Middlesex,
tel: 01-892 1873,

Sunbury Computer Club meets at St
Benedicts Hall, Napicr Road, Ashford,
on the last Tucsday of every month at

Spm.

Contact Simon Taylor, & Priory
Close. Sunbury-on-Thames.
Middlesex.

‘Contact Simon Clark, 83 Watling
Street, Toweester, Northants NW12
TAG

NOTTS

Askfield Computer Club mects at Carsic
Junior School. St Mary’s Road, Sutton
in Ashficid on the first and third
Thursday every month. Annual subs
)

Contact Derick Daines, ¢/o Cultings
Avenuc. Sutton in Ashfickd, Notts.
Nottingham Microcomputer Club meets
at Friends Mecting House, Clarendon
Strect, Nottingham. on the first
Tuesday of every month. Annual subs:
£5.30adult, £250juniors OAPS

Contact Mr E Harvey. 6 Roseleight
Avenue, Nottingham NG3 6FH
Eastwood Town Micro Compuler Club
meets al Devonshire Drive Junior
School every Wednesday at 5.45pm.
annual subs: £5.50 adults, £2.75
juniors, £4.50 OAPs.

Contact Ted Ryan, 15 Quecs
Square, Eastwood, Nottingham NO16

Bl

TRS-80 Uscrs Group.

London, contact Leon Jay on
01-286 6207,
Club
mectsal room 45, v 1.on
Tuesdays at 7.3

Contact Tim Pimtnl! oo 1.C. Union
Office, Prince Consort Road, London
SW72BB.

Metropolitan Police Armatcur Computing
Club meets on the first Thursday of

every month at 7pm

tact S Farley on 01725 2428

Ci

MANCHESTER

Manchester Computer Club mects at

the Department of Computer Scicnce.

Manchester University, Oxford Road.

Manchester. on the first and third

Thursday of every month at 7.30pm.
Contact David Wade, 061-94] 2486,

Club
meets at room BI45, River Platc
House. 12-13 South Place. off
Moorgate. on the second Thursd
every month.

Contact Vernon Quaint

Brm\ll

Wiral Microcomputer Users Group
meets at Bllkcnln.id Technical College
every Mon

(rmlanI rilips 14 Hellon Close.

Telecom Enterprises. Cheapsi
House. 138 Cheapside EC2U A, el
01-7264716.

The SOBAT Computer Club meets the
first week of every month. Annual

12 Calderon

ridge.
Woodgrange Road, Forest Gate,
London E7 ONF.
Paddington Computer Club meets at
Paddington College. Paddington
Green, London W2 INB

Contact Peter Hill on 01-723 5762,

Wembley, contact Victor Salch

on 01902 2546,

Street, Asherton, M
9FB. tel: (942-876210)
Burniey Computer Club meets at
ricton Hotel. Standish Strect. on
Tuesdays 7.30-11pm

Contact Clive Tallon, 27 Basnctt
Street, Burnley. Lancs BBI0 3EQ
Ribble Valler Compuicr Club meets at
Staff Canteen. Pendle Carpets Lid,
West Bradford, on the sccond and
fourth Monday of every month at

m

Contact lan Thorton-Bryar, 25
Southfield Drive, West Bradford.
Clitheroc, Lancs BBT 4TU.

Computer Club
mects at the Polytechnic of North
London. Holloway. London N7 8DB.
on every Monday. Tuesday.
Wednesday and Thursday during term
time and onc evening a week during
holidays. Annual subs: adults £25.
family £40. jobless. pensioners. poly
students £5.

Conl Robin Bradbeer 01-607

Club, annual subs

Contact Panos Koumi, 33 Chandos
Avenuc. London N14

\(m\cﬂmp\llcl U[nw-
mects at Merchant Taylor's School,
Crosby, on sccond Thursday every
month

Contact Mr F Shaw, 14 Albany

ct . Prescot, tel:

0 ter Club meets Room
E4/E24 Bolton Institute of Highe
Education, Deene Road. Bolton, on
Thursdays. Annual subs: £1

Contact David Atherton, 16 Douglas
Street, Atherton, Manchester M29
9FB.
Southport Computer Club meets
weekly.

Contact lan Bristonc, 28 Weld Road,
Southport. Merseyside PRS 2DL. tcl
70464524,

l'l-l“mu:l!- al lhgum. Park
Library, Robert Street, NW1. on the
ihird Tuesda, ¥
7.30pm. Annual subs: £5.

Contact Jim Anderson. 41 Pebworth
Road, Harrow, Middlesex.
Richmond Computcr Club meets at
Richmond Community Centre, Sheen
Road, on the second Monday of every
month at Spm.

Contact Bob Fisher, 18a The Barone.

Contact Costello, 17 Langbank
Avenue. Rise Park, Nottingham NGS
SBU

NORFOLK
East Anglian Computer User's Group
meets at Crome Community Centre,
Telegraph Lane, Norwich

Contact Gill Rijzi. 88 St Benedicts.

Norwich.
Anglia Computer User Group.
Contactjan Rejl, 128 Templemere.

Sprowton Road, Norwich, tel: 0603-

‘South Northants Computer Group meets
at Anchor House, Moat Lanc,
Towcester, on Wednesdays at 7. 30pm

Parks Road. Oxford,
dnnng term.
Contact Rupert Steele. St John's
Collcge. Oxford OX1 1P,
Association of Clubs. Annual
subs: £5. £2.50 under 155 and OAPs.

Contact Rupert Steele, St John's
licge, Oxford OX1 3IP
Oxford Personal Computer Club,
Annual subs: £8.

Contact Len Phelps, Southport
Cottage, Sutton Courtenay, Nr
Abingdon, Oxon OX14 4AU.
Ridgeway Computing Club meets at
Swan Hotel, East Iisley, on the sccond
Tuesday every month.

Contact Mike Magnay. Beavers.
South Strcet, Blubury, Didcot. Oxon
OX11 U

very week

SHROPSHIRE
Telford Computer club meets at Telford
ITEC on every Monday 6-9pm. Annual
sub: £330, £1.30 uncplojed.
Contaxct John Murphy.
Birchmore. Brookside. Telfora TES
ITF, tel: 0952-595959.
Ludiow & District Microcomputer Club
meets at Diocesan Education Centre,
Lower Galdeford. Ludlow. on the
second of every month at 7. 30pm
Annual subs £7.50 family, £5 adult
£2.50 student.
Contact David Law., MEB Shop,
Ludiow.

0
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Club of North
Staffs meets on the third Wednesday
every month. Annual subs £3

Contact ] Roll, 16 Hill Street.
Hednesford. Staffordshire WS12 SDS.
Tame Valley Computer club. contact

“Tim Marshall, 32 Milton Avenue.
Leylicld. Taiworh.Saffordshire

n Branch Micro Club, clo
'WBA Ecclestone, 26 Browns Lane,
Tamworth, Staffs.

SUFFOLK
Microcomputer
monthly. Annual subs £5
Contact Mr § Pratt, co Microtck. 15
Lower Brook Street, Ipswich. Suffolk

ub meets

Thames Valley Amatcur Computer Club
mects at Griffon, Caversham, on the
first Tuesday every month.

Contact Brian Quarm, 25
Round: mber
INR. tel: Camberley 22186
Ashtead Computcr Club meets on the
last Thursday of every month

Contact P Palmer. § Corfe C1
Ashtead, Surrey
Ewell Micro Club, contact Dave De
Silva., 316 Kingston Road, Ewell.
Surrey KT19 05U
Farsham Computer Club, meets at
Farnham 6th Form College, Morley
Road, Farnham, Surrey on the second
Wednesday every month. Annual subs:
o .

Surrey GU1S

Contact Adam Sharp, 14 Thorn
Road. Boundstone, Farnham. Surrey
West Sumey Computer Club meets at
Paddock Room, Green Man Public
House, Burpham, Guildford. the first
Thursday of every month. Annual subs
£

Contact Chris Karney on (483
68121
Gulldford Arca Microcomputcr Group.
contact Mr M Baw oyal
Grammar School. Guildford, §
GUI 3BB. tel: (483 02424
T Home Group. annual subs: £12.
Contact P Dicks, 157 Bishopsford
Road, Morden. Surrey.
Library Computer Club meets at
Central Library, St Nicholas Way.
Sutton, Surrey, on the first Friday of
cvery month at bpm and second and
third Tuesday of every month. Anaual
subs: £6, £4 OAPs, £2 famil

Contact Dave Wilkins on 01-642
3102

CBES London mects on Sundays 4-10pm
Contact P Goldman, PO Box 100a,
Surbiton. Surrey KTS SHY .
‘Thames Valley Computer Club me
Giriffin Pub, Caversham. Annual subs
£1, S0p a meeting.

Contact Phil Warn, Reading 504874,
Association of London Computcr Clubs.
contact Len Stuart, 89 Mayfair
Avenue, Worcester Park. Surrcy KT4
78]

e Lroeniapanet Clb madie
Wick Amenity Centre, Wick Farm
Road, Lullkh.lmpmn W Susscx, on
the first Monday of every month at
i, and third Sunday of every month
at bpm. Fees: £3 six months. £1 joining
fee

Contact P Cherriman. 7 Talbot
Road
DNI7
Whcr Exthiasts, nc cuf proposed
Contact G Diannage. 16 Malvern
Strect, Hove. Sussex BN3 3YR

Group meets at ( ‘0-Op Social Club,

Tucaday every month at 7 Xpe
Annual subs £1

Contact James Bridson, /o 39
Keresforth Hall Road, Barnsley. South
Yorks ST06NF, tel: 0226-41753
Demcaster Amateur Computer Society
meets in YMCA, Woad Street, on the

Contact John Wilkinson, 316 Bawtry
Road, Doncaster. 5. Yorkshire, tel:
0302-868379,

York Computer Club meets at the

Club

Contact Jeif Hayden. 2 Hillary
Close, East Grinstead, W Sussex RH19
3X0.

West Sussex Club meets
at Room RO6, Robinson Road
Annese. Crawley, on the first and third
Monday every month. Annual subs: £6
adults, £3 students.

Contact J Clarke, 31 Hyde Heath
Court, Pound Hill, Crawley, W Sussex,
tel: (1293884207

TYNE & WEAR

Neweastle -upon-Tyne Personal
Computer Socicty meets at Room
D103, Newcastle Polytechnic on the
Tuesday of every month. Annual

Percy Park,
5.

ur Computer Club
B imickd Sehool Lo Lane.
Stourbridge. on the second and fourth
Tuesday every month. Annual subs £4,

. 100 Booth
dord, W

Close, Brierley Hill, Ki

lub very Monday st bpm.

Program impson.
Wemsley Road, Leeds LS7 2BX. 1el:
0532-683186
Shipley ter Group meets
on Tucsdays. Contact Paul Channell.
0274-595731
South Yorkshire Pcrsonal Computer
Group mects at General Lecture
Theat corges Building. Mappin
Strect, Shefficld. on second
Wednesday every month at 7.30pm
Annual subs: £4

Contact Paul Sanderson. § Vernon
Road, Tetley. Shefficld §17 3O
Peanine & District Computer Club meets
a1 26 Mill Hey, Haworth, W Yorks, on
Saturday and Sunday.

Contact Douglas Bryant, 26 Mill
Hey, Haworth, W Yorkshire, tel: 0535-
4307,

West Yorkshire Microcomputer Group
meets on Tuesdays

Contact Phillip Clark, c/o Suite 204,
Crown House, Armley Road, Leeds
LS12 2ES, tel: 0532612532

Midlands, tel: 0384-70097

Waksall Computer Club mects at Park

Hall Community School on the sccond
45-

Club mcets eve
Monday. Contact Chris Townsend,
T60v4 Manchester Road, Linthwaite,
||||ild\.r:fc|d tel: D484-657299.

and fourth Monday
9.45pm. Annual subs £5 adults, £3.50
students.

Contact Alison Hunt, S8 Princes
Avenue, Walsall, W Midlands, W51
2DH. tel: € s
Cannock Compuler Society meets at
Cannock Computer Systems. Okd
Penkridge Road, Cannock. fortnightly.
Annual subs: £3 adults, £1 students.

Contact Terry Sale, 20 Redwood
Drive, Chase Terrace. Walsall WS7

-2

lnu-- Computer Club meetsat

nsultants, Watery Lane. Sma
n ath, Birmingham, on the first and
d Wedncsday cvery month.
Contact Dr

B263UU, tel: 021-743 7197.

Jsers Group
meets at 8 Regent Street, Chapel
Allerton, fortnightly on Thursday at

m

Contact David Parsons, 22 Victoria
Walk, Horsforth LS18 4PL
Greenhead Grammar School Computer
Club.

Contact Brian Smith, Greenhead
Road. Keighley. West Yorks BD20
BEB, el: 0535-62828
81 Chub annual subs: £30+

Contact Mike Hayes 0222 i

SCOTLAND
Kemmnay Computer Club meets weekly.
Contact $ Stubbs c Glehe,

Kemnay, Inverurie. Aberdcensh
‘Central Scotland Computcr Club mects
at Fultick Citige Of Tockmology

Personal
Computer Society

Contact P Moore 021-236 6176, ext
382

and Cale, proposed new
club.

Contact Matthew Jones, Pinhills.
Calne SN11OLY

ORCESTE
‘Worcester & District Computcr Club
meets at Old Pheasant Inn, New Street,
Worcester, on the second Monday
every month at

Contact D \Iumm 55 Vauxhall
Street, Rainbow Hill, Worcester WR3
BPA.

Worthing & District Club
meets at Rose Wilmot Youth Centre.
Littlchampton Road. Worthing. on

subs £4 adulis. £2 siudents. £5 family.
Contact T Pearson, 142 King Edward
Avenuc, Worthing.

alternate Sundays 1 lam-1pm. Annual .

Central Program Exchange, annial subs:
full membership £25 Europe. small
users service £10 Europe.

'YORKSHIRE
Barnsiey Co-Operative Compuicr User

Roud. Falk;
first and third Thursday every ‘month

Contact James Lyon. 75 Slamannan
Road, Falkirk FK1 SNF.

Scottish Amatcur Computer Socicty.
contact Mike Anthony. 46 Moredun
Park Gardens. Edinburgh EHI7 TR
Ffe Computer Users Club

Contact Murray Simpson. 31 Tom
Steward Lane. St Andrews, Fife,
Scol Y168YB

Amateur Compuier Soc
meets at 35 Thistle Lane, Aber
the second and fourth Monday every
month u(TJl)’-n Annual subs: £12, £5
student, £2.50 junior.

Contact Alan Morrison, 21 Beech
Road. Westhill, Skene, Aberdeenshire
AB36WR
Skye and Lockalsh Computer Soc
proposed new club

Contact C Manvell, 25 Breacais Isol,
Isle of Skye IV42 8OA
Strathelyde Computer Club meets at
Wolfson Centre. 106 Rottenrow.
Glasgow, on the third Wednesday of

e

Contact B Duify, 24 Lomand Drive.
Condorrat, Cumbernauld G4 ENW.
District Amateur Computer

every month at 7.30pm. Annual subs
£5.

Contact Alastair McPherson, 154
Oakbank Road, Perth PH1 1HA.

Gweat Amatcur Computer Club meets
at St Mary's Institute. Stow Hill, every
Thursday at 7.30pm. Annual subs:
3.50.

Contact Rathery Harris, 16

Alanbrook Avenue. Newport, Gwent,
Wales NPT 60)
Swansea & Southwest Wales Amaicur

ets on the last

Pomtypool Compuicr € Iuh meets at The

Scttlement, Roackhill Road

Pontypo Gwent, on every Friday
act Graham Loveridge, on

Punlypml 2807

EIRE
Cork Amatcur Computer Club. Talks
and demonstrations. Hardware,
rogramming and games.
Contact T Moriarty, Tiger Bay
Rochestown, Douglas, Cork,

Remember
Let usknow about your micro club or user group
s0 we can be sure the information printed here is
up to date. Drop a card to Sandra Grandison,
Listings Editor, at Personal Computer News.
62 Oxford Street, London W1A 2HG, or give her

a call on 01-636 6890.
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‘The Oric 1 and how to get the
mast from it' by lan Sinclair,
£5.

It’s Oric’s fault. If manufactur-
ers stopped their selfish
tice of marketing products with
awful manuals then we
woul need books like this
one.

lan Sinclair’s book is yet
another of those rushed pulp
jobs that saves the hapless
beginner from rotten docu-
mentation. It may be a sad fact,
but if you know nothing about
computing The Oric-1 could
actually help.

Mr Sinclair goes through the
basics of using the machine.
The first section of the book is
about the core of Ba: d is
general enough to be adaptable
to several micros. Only the last
few chapters and appendices
deal with Oric-specific stuff
such as sound and graphics.

The book isn’t easy to use,
breaking down into large
chunks that often don’t follow
the chapter breaks referred to
in the text. Mr Sincl: less
detailed than the Oric manual
and skimps on the points that
need explaining, such as the
display attributes.

It's not the reference bible
that the publishers seem to
believeitis. There'snotenough
information to allow you to
pm”m very fa i

(.Immlngl\l T{—
If only he had checked it on an
Oric!

Worst of all, his book is so
rushed that he had to work with
a pre-production Oric — he
continually admits there might
be differences from the Oric
you buy in the shops. So there's
no reference to any of the bugs
that still infest the Oric Basic.

If you are new to computing
and you've bought an Oric,

then a look at Ian Sinclair's
book should get you going. But
take itin the spirit it was meant
Borrow acopy fromafriend. MP

Tricks for VICs

e B s

“Tricks for Vics’ by Winfried
Hofacker published by Ing. W

This book, proclaims the au-
thor/publisher, ‘is published as
a service to Vic-20 personal
computer users worldwide.”

Well, ‘service' is not quite the
right word

In the preface Herr Hofacker
also says he has to thank ‘Franz
Ende for the translation®
Again, ‘thank’ is not quite the
right word. As an example [
offer the following from a
section on programming for use
with joysticks:

‘Youshould getavalue of 243
if the bution on the right
joystick is depressed. Be aware
that the same value will also
appear if you mo
joystick to the e
simultaneously. This is physi-
cally impossible and the prog-
rammer has to rectify this
situation.”

A nice trick if you can do it.

On the face of it, Tricks for
Vies offers good value for
money with more than a dozen
ready-to-run programs, an in-
troduction to machine code,
input/output programming and
a section of hardware projects.

Thelatter offersa 16K RAM-
ROM board and an experimen-
ter board which Herr Hofacker
(via translator Ende) assures us
‘gives you the permission to

programs here,
word processor in 8K,
machine code monitor and a
range of games. But 1 can't
recommend you to follow the
book into hardware experi-

-
DOU

mentation. This is risky in the
best of circumstances for any-
one with less than a solid
grounding in electronics. That
coupled with the additional
dangers of the translation C
for an adventure fraught with
the risk of destruction

On the whole there are better
books for Vic owners worth the
investment of a few pounds.
And it's desconcerting to
observe the schizophrenic au-
thorship: the cover bills the
author as Sam D Roberts, but
inside it’sall Herr Hofacker. PW

Brangecute
“Practical Pascal for

Technical Press at £7.50
(paperback, 200 pages|

This book is more for the
enthusiast than the beginner. If
you have already decided that
you wish to program in Pascal
and want to find out how then
you will find the book useful

Butif you have no knowledge
of Pascal and want to discover
whatitisall about thisbook may
put you off.

Not that Roger Graham is
lacking in his grasp of the
subject. On the contrary,
demonstrates a fullunderstand-
ing of the complexities of the

he

The problem is that he pre-
sents the material in a dull style
And he is not helped by the
design and layout of the book,
which is equally boring.

The treatment of the subject
is full if not comprehensive.
Program design and structures
are covered, asare mathematic-

al functions and record types.-

e section on disk files is,
however, somewhat cursory.

As befits the title, the text is
amplified by the generous use
of example programs. It is
therefore a book that encour-

s learning by doing rather
than by reading. RB

“Atari Pilot for Beginners’ by Jim
Conlan and Tracy Deliman,
jpublished by Prentice-Hall
International at £11.95
[paperback, 230 pages)

Aimed at children and adults
whowish tolearn about compu-
ters, Atari Pilot For Beginnersis
amanual-type book which pre-
sents you with a step by step
guide to using Pilot on the
Atari.

The whole object of Pilot
(Programmed Inquiry Learn-
ing or Teaching) is the turtle,
which accepts commands to
draw on the screen.

In this book you learn about
the Atari 400 and 800 micros,
and how to use the Pilot
commands on these machines.
In no time, you will be able to
make 32 sounds related to the
piano and draw some simple
graphics.

Each chapter is set out to a
standard format, with an intro-
ductory section telling you what
you are about to learn, then a
series of text/screen diagram
lessons, a self-test section, and
finally a brief section telling you
what you have (or should have)
learned

The book is intended to let
the beginner learn to use com-
puters through play and experi-
mentation with programming.

This means, in effect, that it
combines fun programming
with ning, and slightly

humourous illustrations with
serious information.

If you do work your way
through it properly, you'll cer-
tainly find yourself knowing a
good deal more than you did
when you started

Butat £11.95 Jim Conlan and
Tracy Deliman’s paperback is
overpriced for what it offers.
And there’s one subtle point —
it's not worth buying if you
haven't got the Pilot cartridge.

G
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DATABASICS

This five-page guide llsts as many of the micros on the markel for under
£12,000 as possible. In D: ics you'll find all the for the

HETHOD (at extra cost) This indicates the way the computer displays

machines, add- ecessary L

PCN keeps you up to date in three-week cycles, stamng with hardware,
lhen panphe«als and finally software.

PRICE each machir

basic price quoted, which includes VAT.
PROCESSOR TYPE amicroprocessor is the heart of the computer. The Z80
and 6502 are popular 8-bit chips. The 8088 and 68000 are commaon 16-bit
chips. f a machine has an B-bit and a 16-bit processor we have listed the
16-bit only. Cust. means custom-built
SPEED IN MHz Speed of the clock used lo drive the microprocessor,
measured in MegaHertz (thousand cycles per second).
STANDARD RAM Amount of main memory used on the system. The
capacity is expressed in kilobytes.
MAX RAM normally at extra cost Amount of memory to which the system
can be expanded.
MAX CHARACTERS columns x lines The number of characters that can
be displayed across the screen and the number of lines down

whatyougetforthe

Sinclair ZX81
Tandy TAS-80 Pocket
SharpPC1251
Jupiter Ace
CBS\UFH?UEP

Commodore 4016
ResearchMachine 480Z
DAIPC
Apple |l
Commadore 500

LSIM3

Transam Truscan
IDSDatamachine
Tandy TRS-80 Mode!
Kenilworth B3N

oxt Micro

1. Monits own means that amonitor is included in the basic pri

Tv indicates that you can plug the computer into a television set (M
indicates that the monitor LCD = Liquid tal displ
COI.OURCAPABILIT\‘Is\lsyuuwhemer(hemachlnecangwa:olnurslme
basic price quoted

MAX DOT RESOLU'HON gives the maximum number of points across the
screen by the number of points down the screen that are available for
graphics.

KEYBOARD This tells you the type of keyboard that comes with the
machine. W = word processing, C = calculator and T = touch-sensitive.
No OF FUNCTION KEYS refers to the number of keys that can be used for
different jobs by different programs.

NUMERIC PAD indicates whether the machine has a separate calculator-
style group of number keys to enter data quickly.

INTERFACES BUILT-IN shows the number of standard connections built
into the machine.

CASSETTE FACILITY gives a yes or no as lo whether or not the machine
can use a cassette lo store data

5‘953

£1,995
£1,999 Adler AlphiNDrHl: P2u
£2,012 10 Tec!
£2,019
£2,064
064

LSIM! !‘.2 472 DECPC325
Direct 1000

[2 524

Mcrlfoi'

rdl\rSﬂeﬂrum
-89/4A

SharpMZB0B
TIT C

Aaywood

tari 400
‘Commodore VIC 20

Positron 8000 134 Facit6520

110 E2 070 Samurai

Enterprise 1000
Torch

147

ShamPCi500
ram,mswpucwz
Tandy TAS-80Mode
Dragon32
CO‘DUIGBNB

am

T glmsmcmuur
BBCMicroModel A
Vet MPS I
Nascom2

Irvine Business Systems £
Tel?g:aoTSrBODSeﬂes

TawyTHS%MoUslll\ £1,699
Commodore! Pet9000£1,719
Gemini Galaxy 2 £1,719
BritishMicroMiniB03  £1.720
Genius £1,840

Transtec BC2
Kenilworth83G

380z £5
Future Computers FX-20 £2,156
Comar 180

ainJR

SordM223
Britannia Baby Kontron RS 180

municator Adier Alphatronic P3

Ader Ahatronic P2

mazoo
CromemcaSystem2

Equator
Glenio Table-Tops 825

£3,162
HFSQOGS?OOMDGE\ 16A K
3,

CAPACITY PER DISK AND DISK SIZE tells you how many disk drives come
wlth the: machlne, andthe amounl of datain kilobytes (K) or megabytes (Mb)
fordisks, 54" or8", and

lhey can be floppy (F) or hard (H).

OPERATING SYSTEM gives the program that looks after the general
running of a computer.

LANGUAGES INC is a column which lists the programming languages that
come with the machine at the basic price.

OTHER LANGUAGES AVAILABLE indicates whether or not other
programming languages are available for the machine.

DISTRIBUTOR To find which company distributes the machine refer to the
distributor table from the code listed in this column. The table is at the end of
the listings, and gives the distributor’s name and telephone number.

All details given are the latest available. We ask distributors to let us know as
soon as machine specifications change so Databasics can be kept rightup to
date. This guide has been meticulously researched and the information
collected from individual distributors listed.

ABBREVIATIONS.
romemco System 3
MicroFive 1000
Fortuned2:16 System2

6us.

HawkModel 2110

Molecular M200
Altos BOO/

Ap: APL
As: Assembly
Ba: Basic

Manml 5,750
Sw'recn PlDduclsSU 9 (5 ?50
BASF
SanE rs 543
Archives IV 5.905
ICLPCModel 32

Olivetti M200 Decision-
Sirius | Televideo T
Victor §000

North Star Advantage

North Star Horizon X e Il
SanyoMBC 1250 :
CasuMiniC2

SeedSystem|
SharpPC3201
HPB5
HP Series 100, 120
B SordM23P
Toshiba T-100 £1900  IBMPC
SordM23 Superbr
Xerox820Model Il
Haywood 3000

App

SanyoMBC 4050
Bonsai SM 4000
LogicaVTS Vitesse

£2
Decision-1Computer 011
e il

Cromemco System 1

£3.576
-1 Comuter 012
S 1602 )

PascilMUd Microengine [7 m
Diablo 3000

-1
TandyTFlS -80 Model 16
OK11F 800, Moﬂsl?ﬂg‘l 360
ADS 4
Televideo TS-80ZH

Micro Five 3000
indance 16
Spectrum




Turn to page 76 ¥

Dispiay Keyboard Stcrage =
= = 2
H § 8 :
2| gE £ HHE AR E 3 . |8
F| & g e HHEEHHEHE 4] HE Pl
- HARr HEE R HHHEEEHHE =4 £ [EHE §
= 2 2z | &E HIE- B HEHHEEEE ik 5 i |5 2 H
Mk and model H E i3] 3 s| £t |B|s|3|s|2|2|2|2|2 3t i) 5|5 2 3
Acom Atom £174 1 40K | 3216 | TviM+) | @ W ile Cassette Bahs | @ Al
v £3.795 5 256K | B0x25 | M wlzs| |1 1 1% 350K5VaF CPM2.2, Muon Ba | ®| A2 | Multiusersystem
Adler Alphatronic P2 2,187 3 64K |B0x24 | M wile|e| 2 [ E cPM Ba |®| T1 | Good software choice
Adler Alphatronic P2U £2.524 3 BOx24 M w|6|®|2 1]3 CPM Ba |@] T1 | £327buys exira storage
Adier Aiphatronic P3 £2,686 3 B0x24 | M wie|®|2 13 cPM ®| T1_| 16bitoption-promised
ADS 42 £4.500 4 M W L]E 3 Holland Automation Ba A3 | Inteligent cash register
Almare 801 £2,708 4 80%25 | M+) | @ W 2 11 CPM @ A4_| B-bitrange goes to 20Mb
Almarc 1601 £3.445 ] 80x25 [ M+) |@ w F3 1 CPM86 ®| As | Pseudo 16-bits go to 20Mb
Altos 800 15 £5.663 4 80%24 | W W(e|® MPM ®| L1 | Multiuser business machine
Altos 856-10 £9.631 0 80x22 | W wie[@| 6 Xenix Xenix | @] L1_| The 16-bit version
APL Signet £1.610 4 8025 [TviM+)' | @ 2 2x 1BBK5 VaF APL.CPM Ap_| @ Mi_| "APLterminal
Appie Il £776 1 40724 [TviM+) | @ w B CPM,DOS33 UCSD-P| Ba AB_| Plenty of software and extras
Apple lil £2.780 2 8024 | M+) | @ W| e ) 1% 140K5YF SOS.D0S AB_| Will emulate Apple Il
Archives | £3.003 4 80x25| M |@ wise 115 2% 386K5 VaF cPM S1_| Standard CP/M + graphics
Archives IV £5,905 4 W25 | M@ QE0 ]3| | 1x10MBSYaH+1x7445%F CPM.MPM S1_| Hard disk version
Atari 400 £160 179 v e T AED Cassetle A5_| Games compuler, Basic extra
‘Atari 800 £400 ] TviM+) | @] 320 W 7la|e Cassetie A5 | Versalile, good graphics
Barcellos AMT 100 £3.450 4 TvM wie @ 2 2% 500K8F CPM B1_| Upto four users
BASF 7100 £5,805 4 80<24 | M D 3% 163K5YaF B80S C1_| Hard disc promised
Basis 108 £1.683 1 80x24 | TvM_|@ wlis|e . €12 | Apple bus, Z80, 80 columns
BBC Micio Model A £299 ] 40%30 | TwiM+) | @ w10 i |e MOS A1_| Upgradable to Model B
BEC Micro Model B £399 2 80230 [TviM+) [ @ w10 . MOS A1_| Versalile and expandable
BMC OKI if 800, Model 20 £4.360 5 B0<25| M (@ wis| @1 . 2x340K5V4F CPM ®| E1 | Buillin printer
Bonsai SM 3000 £2.294 2 80x24 | M wae| [ 2 350K5ViF CPM ®| B2 | CP M business machine
Bonsai SM 4000 £2.842 5 B0x24 | M wlia|@[ 11 CP/M. MP M. MS-DOS @ B2 | 280 for B bil software
Britannia Baby £2.657 6.14 BOx25 | Tv(M+) winjelz2]1 2x500K5"4F @®| B3 | Cobollanguage included
British Micro Mimi B03 £1.720 [l B0x25 | (M+) wliz[@]1]1 2% 400K5V4F OSM @[ B4 | Thisis CP/M compalible
C-1010 £4.197 1 B0x24 | TWM wiizje[ 1] 1x1405VaF +1x10MDH | _CP/M, DOS, UCSD-P @[ C2 | Appleli compatible
CALPC £2.204 5 B0x25 | TvM W |e[z]1 5 2 400K5YaF cPM ®| C3 | Also ZB0B Processor
Caltext Micro £2.019 4 80724 | TWM [wise[e| 1] 2% 400K5VaF CPM ®| C3 | Range of sohware included
Camputers Lynx £225 4 TviM+) W i1 Cassette. ®| C5 | Unusual — promise of CPM
Canon CX-1 £2,500 4 ] wlis[e[ 3] 2%320K5VaF MCX ®| C4 | Pascal, Fortran as exiras
Casio FX 702P £80 LCD C Cassette C6_| Pocket computer
‘Casu Mini C2 £2.300 4 M+) g a1 2% 1MoBF ®| C7 | “Choose your own terminal
Clenio Pronto £3,785 4 TviM+) z|2 2xB00KEF CPM ®| C8 | “Choiceof terminal
Clenlo Table-Top 925 £3.108 [ 80x25 | M win|e| 2]z 2<6O0KBF CPM @] C8 | Watch outfor the weight
Columbia PC1600-1 £3,382 477 80x24 | M wlio|e]z]1 2x320K5VaF CPM.MS-DOS @] 11| AnIBM lookalike
Commodore VIC 20 £170 1 22x23 [TuiM+) w 3 . Kemal @®| C9 | Very popular home micro
Commodore 64 £345 1 40%25 | TviM+) W 3 |e Kemal @] C9 | Good value for money
Commodore 500 £799 1 40%25 | TviM+) wlin|e 1|3[1]e Kemal @] C9 | Available by summer?
Commodore 4016 £632 1 40%25 | TvM W] [e K 0 Cassetle, PETDOS ®| Co | Theoriginal PET
Commodore 710 £1,144 2 80x25 | TwM w ] 1|2 [} Kernal @®| C9 | Might be a long wait
Commodore 8032 £1.128 1 80x25 | TvM w| e K . Cassetle, PETDOS ®| C9 | TheB0-column PET
Commodore 8096 £1,374 1 80x25 | TwM w . 1)1 . Cassette, PETDOS @®| Co | Fuly ET
[= Super Pet 8000 £1.719 2 80x25 | TvM ]ﬁ D K . Cassette, PETDOS ®| C9 | Topoltherange
Compucorp 675 £6.780 4 80%20 | M DEDE 2%655K54F Compucorp @[ C10 | UnusualO'S
Comart C: P100 £2.180 4 80x24 | M 17\{ L1E 2x390K5"F CPM ® | C13 | Business CP/M micro
Cortex £454 12 40%24 | Tw(M+) DOE . M2_| Mainly soid as £340 kit
Corvus Concept £4,887 ] 120x60] M OB Merlin ®| Ki_| Adshaped screen




SYSTEMS INTERNATIONAL, INC.

Let us be your purchasing agent/exporter in the United States.

We have access to most microcomputer and American products
such as the folowing:

Columbia Data Products
Tandon

Condor

Davong Systems
Quadram
Tecmar

Oki Data
Verbatim

Tally

Corona

Seequa

Eagle
Apparat

Ast Research
Memory Technologies
Per Syst
Televideo
Dysan

IBM

Corvus
Keytronics
Compagq

We offer mirocomputers, printers, terminals, |IBM-add-ons,
IBMPC-spares, IBM compatibles, software.

If you do not see your requirements, please contact us for your

exact needs.

SYSTEMS INTERNATIONAL, INC.
15918 LUANNE DRIVE
GAITHERSBURG, MARYLAND 20877 USA




Dvsplay Graptves Storage ™
HE . | HE HEIREIE - ¢ |2

. IEN - CH I B | I T M i It 1 .

H T gl 3 3 E |215(:|2|5|8|5|E|: =+ g £ (5| 2 £

] HEE I BRI REEEEEREE g2 5§ 105 ¢ H
Mokt s model HIR AR IE I | 5= 8| 88 ([E|s|3]|s/3|s[2[2[3 L] 2% 118 & 5
Cromemco System 1| 280 | 4 | 64K | |80x24 | (M+) @] 450x735 |W[20]@] 1 8 2 390K5VaF CDOS, Crom ®| C13 | Designed for business.
Cromemco System 2 | 780 | 4 | 6K 80x25 | (M+) wlz0/@| 1 21 2 390K5 V4F CDOS. Crom ®[ Ci3 | Lage
Cromemco System 3 Z80 | 4 | Bk 80x25 | (M+) w(20[e 21 2x1.2MbBF CDOS. Crom ®| C13 | Topend Cromec
DAIPC BOBD | 2 | 4BK 60x24 | TuiM+) [ @] 255x335 |W [ 0 Cassetle Ba DS_| Optional maths chip
Datac Micro Controller 780 | 2 | 16K 40%24 | Tv(M+) 80x60 W 1 e Ba | @] D1 | Mainlyusedinlabs
DEC Rainbow 100 B0B8 | NA | 64K | 192K [132x24| M | @] 960x240 |W 20| @] 2 3 2% 400KSVaF CPM @[ D2 | Competitor for IBM PC
DECPC 325 .080_[POP1123] NA | 256K 132x24] M __|@| s60x240 |W[20|@] 2 T 2 400K5VaF POS @] Dz | Miniinmicro clothing
DEC PC 350. POP1123] N'A | 256K 132x24] M |@| 960x240 |W (20 /@ 2 4 2 400K! POS . Mini in micro clothing
Decision-1 Computer MDC-011 ZBOA | 4 | 64K | 192K M+) B 3 2400KSVaF CPM Ba_|®] 12| ‘Buyyourownterminal
Decision-1 Computer MDC-012 Z80A | 4 | 64K | 192K M) g 3 T 4D0KSV4F + 1 x SMBSVaH CPM Ba |®| 12 | "Youchoose theterminal
Diablo 3000 B0B5 | 3 | 32K | 64K |B0x24 | M wie @1 21.8MbaF DACL Ba |®| B5 | UnusialOS
Digico Prince Z80A | 4 | 64K 80x25 | M wiso|@| 2 2% 400KSVaF CPM ®| 03 [ Unusualk
Digital Microsystems DMS-3 ZB0A | 4 | 64K M) g 3 2x512K8F CPM ®] Da_| "Choice of terminai
Digital Microsystems DMS-4 Z80A | 4 | 128K | ViMb M) g [ 2512K8F MPM ®| D4 [ “Depends on terminal chosen
Direct 1000 ZB0 | 4 | 64K B0x25 | M 132%28 |W 2 2%300K5VAF CPM ®| D5 | Standard CPM machine
Dragon 32 6809E [ 1 32K | 64K | 32x16 |TviM+) (@] 256x192 [W Cassetle Ba D6 | Tandy colour lookalike
Duranga F85 8085A | 5 | 64K | 196K | BOx64 | TviM+) w| [®|a 2% IMbSVAF Star Basic BaCo |@| C3 | Builtin printer
Eagle l Z80A | 4 | 64K 80%24 | M B0x24 |w| [®]2 2 500K5V4F CPM Ba | @] M3 | Includes WP'SS soltware
[Eagleil Z80A | 4 | 6K B0x24 | M B0x24 |W| |®@| 1 2x MBS VAF CPM Ba | @] M3 | Iincludes WP/SS software
Eagle IV Z80A | 4 | 64K 80%24 | M w| [e]2 TTMB5VaF + 1x12. SMID5VaH CPM Ba | @] M3 | includes WP'SS soltware

1600 8086 | B | 128K | 512K |B0x25 | M |®@| 720x352 w|24|®] 2 TXTMBSVF+ 112 SMDSViH| _ MS-DOS. CPMB6 ®| M3 | High speed IBM copy

Enterprise 1000 d B8 64K M w B 2x358K5F Enterprise @] 07 | Micro Nova 16-bit
Epson HX20 6301 | 1 | 16K | 32K | 20x4 | LcD 120<32_|w|13|@] 2 Cassetie Ba E2_| Powerlul portable
Equator Z80A | 4 | 64K | 448K |BOx24 | M 255560 |w|1a[@] 7 1x5MSYAF + 1xT50K5VF | CP/M. MP/M, Turbo DOS ®| €3 | Twobigger models available
Facit 6520 780 | 4 | 64K | 128K |BOx24 | M B0-24 |w|6|@|2 2 320K5V4F CPM, Facit DOS Ba | @ F1 | Concumentprinting
Fortune 32:16 System 2 66000 | 6 | 256K | IMb |B0x24 | M | ®@|1024x1024|w 16| @] 1 20| 2xBOOKSVaF Unix ®| B [Genuine 160t
Fujitsu FME 6809 | 1 | 64K 80x25 | (M+) |®| 640200 [W|10]®@] 1 ile Flex Ba 52_| Good for business graphics
Future Computers FX-20 8088 | B | 128K | iMb |B80x25 | M 800=400 |w|20(@| 2 2BOOKSVaF CP/MB6, MS-DOS ®| E1_[ Sulonapromise
Genie | 280 | 17 | 16K | 48K | 64x16 |TwiM+) 128248 |W 1 i|e Cassetie Ba | ®| L2 | Compatblewith TRS B0
Genie l Z80 | 1.7 | 16K | 48K | 64x16 | TwM+) 12848 W4 @1 ile Cassette Ba |®| L2 | Speeded-up Geniel
Genie 11 280A | 32 | 64K 80x24 | M 160x72 W8 @] 1] 1 3 2% TOOK5 VaF New DOS Ba |®| L2 | CPMcosisexia
Colour Genie Z80 | 22 | 16K | 32K | 40x24 | TwiM+) | @] 160x96 lw 1 ile Cassette Ba L2_| Home games machine
Gemini Galaxy 2 780 | 4 | B4K | 512K [80x25 | M 160%75 W 10| @] 1] 1 80 2% 400K5 VaF cPM @] G1 | Low cost British system
Hawk Model 110 Z80A | 4 | 64K 256K | | M+) |®@ 2 g AK 3 2x380K5VaF CPM,MPM2 ®| L6 | "Choose your terminal
Hawk Model 2110 280A | 4 | edk [256K| - | i) |@ 2|1 3| | 1x390K5VF +1x21MbH CPM.MPM2 ®| L6 | "Choose yourterminal
Haywood 9000 Composite ZB0A | 4 | 64K | 192K 8025 | M 64x255 |W|34| @] 2 0 2x320K5VaF cPM As_ | @] H1 | Designed for network
Haywood Hinet 280 | 4 | eaK | 128K |B0x24 | W OEI0DE i 1x11MbBH CPM @] H1_| Large network machine
HP 75C Cust_| NA | 16K | 24K | 32x1 | (W+) c 1]a|®|  13Kcardreader HP Ba H2_| Calculator computer
HP 85 Cust | NA | 16K | 32K |32=20 | 1A | | 255191 |w|B @] 1 ala]e Cassetle Ba H2 | Engineers machine
HP 86A Cust | NA | 64K | 512K [80x2' 11| | 6aax240 |W 1 2[4 HP Ba H2_| CP/M optonal
HP 87XM Cust | N/A | 126K | 640K [80x2, M 544240 |W[14]®@] 1 3¢ HP DOS Ba Hz ical uses
HP Series 100, 120 ZBOA | 368 | 64K 80x24 | M a0x24_|w|B |@[2 I cPM Ba H2_| Top end HF business system
HP Series 200 Model 16A 68000 | 8 | 128K | 750K | 80x25 | W W 1 2 HP H2_| Genuine 16-bit
Fiytech HA500 780 | 4 | 64K | 208K |B0x25| M 80x25 |W |26 @ 1 3 2x403K5 VaF cPM Ba H3_| Standard CPM micro
1BM PC BOBE | 47 | 64K | 576K | 80x25 | (M+) |@| 640x200 |W[10|® 5 1x360K5VaF MS-DOS Ba K2_| Slowbut reliable
ICL PC Model 10 B0B5 | 3 | 64K | 256K | B0x24 | TviM+) wiiie|2 8 2% 700K5VaF cPM Ba 14_| Repackaged Rair Black Box
ICL PC Model 31 X B0B5 | 3 | 128K | 256K | 80x24 | (M+) 80x24 |W|11]@| 4 8| | 1x250K5V4F +1x5SMbH CPM.MPM Ba 14| Multiuser Black box
ICL PC Model 32 . B0BS | 3 | 256K B80x24 | (M+) 80x24_|W|11|®|8 8| | 1x250K5%F + 1 x5MbH CPM,.MPM Ba 14| Topol ICL range
DS Datamachine 280 | 4 ek | M| - [TviMe) v F3 18 2x400KSVaF CPM Ba 18| “Depends on terminal




2x 400K5"4F

Good colour versatiity

2x 400K5"aF

Inexpensive CP/M maching

2% 2B0KS5"4F

Top end

w

Native Forth machine

2% 250K5"4F

1x300K5aF

CPM

2x 1Mb8F

CPM, MPM

2% I50K5"aF

CPM

2x 350K5"aF

CPM

Kontron RS| 80

afa|olefsloipls)a)a

2x303K5"F

Kontron

LSIM3

o
o

LSIM4

2% 200K5"VaF

CPM

Big, British and CP/M

2x400K5"aF

CPM 86, CP/M80

280 for 8-bit software

Logica VTS Vitesse

2x IMDSYF

CP/M, MS-DOS

High-res colour graphics

Marin Chip M9300

w|en|en)

afa]ne]=[ro]=[=ro]r]=

2x1.2Mb8F

MOS, MDEX

Genuine 16-bit

Micro Five 1000

512x512 |

3

2% 1MB5YAF + 2 6.3Mb5 VaHy

“Choose your own 0'S

Micro Five 3000

512x512

I EEEEEEEEE

1x 10Mb8F

“Choose your own 0'S

Microdecision

1x200K5Y4F

CPM

“Terminal extra

Microsolution British Genius

B0x24

2x160K5 Y4l

CPM

Millbank SX10

Molecular M200

80x25

BEE

2<350K5VaF

CPM

Genius by nature?
Soentix licati

1 10MbBH + 1 x S0DKEF

CPM

“Terminal required

Monroe EC8800

240% 240

1 <320K5VaF

Monroe

Only 40-character screen

Monroe OCB810

wlolalalalaln

80x24

@8 oo ecesssecee

wla|mfn]=]nfo

1x320K5V4F

Monroe

Bigger model available

Muttitach MPFII

N

TviM+)

280x 192

Cassette

Apple soft

Nascom 2

TuiM+)

4896

NAS, SYS

Old reliable

Nascom 3

Tv(M+)

4896

NAS, SYS

Fully expan:

NEC PC8000

M

160x 100

2% 300K5VaF

CPM. NEC, DOS

eSS S ORGSR SISOIRE SRS (Bee

Superb colour graphics

New Brain A

Tv(M+)

640 %220

Cassatte

Alot of promise

North Star Advantage

[

640x 240

REEEEEREBEHE

CPM

16-bit option

North Star Horizon

Olivetti M20D

North Star DOS

512x256

PCOS

“Choose your own terminal
R

| 16-bitter

CcPM

Useful 28 lines on screen

BOx28

BEIE3

| =] =[r]=]rfr]=]=

1% 7MbSVaH

CPM

“Terminal extra; other models

Tv(M+)

240% 200

Cassette

Expects Delivery delays

128x32

2x 1B5K5VaF

CPM

Partable, includes software

BOx24

2% 250K8F

CPM

(2R (B8

Larger model costs £5,002

-|2[= =0

2% 250KBF

CPM

Regular CP/M micro

2x1 2Mb8F

UCsSD-P

“Terminal extra

e

2x0.6Mb5"aF

Turbo-DOS

Fast O'S as standard

ose

“You choose your terminal

480x 240

059

Multi user version

Rair Black Box Model 3205

160 75

3x B60KS VaF

CPM

Mono. low-res graphics

M+)

BEE

2x 1Mb5VsF

CPM

*VDU extra; many versions

Rair Business Computer

£6,037

Racal 8000

£6,327

1 19Mb5YaH + 1 1Mb5 VaF

CPM, PCDOS

g|2| |2|B(8®

Hybrid 816 bit

1% 600OK8F

CPM

CP M languages available

Research Machines 3807

Research Machines Link 4802

£2,147

£650

TwiM+)

2x144K5VF

CPM

Widely used in schools

Tu(M+)

REEEE

Cassette

‘CP/Net version available

Sage Il

£4.019

o|alalo|olo|a]a|<|anofa]s]a]<]s]s|o]|s)s]a]s]a]s]z

M+)

2x640K5'aF

UCSD-P System

“Terminal extra

Samurai

£3.214

-
@

2x1.2MbBF

MS DOS, CP'M 86

High-res colour graphics

Sanyo MBC 1000

CPM

‘Standard CP/M model

Sanyo MBC 1250

HEE

CPM

High-res graphics

Sanyo MBC 2000

CPM

Big disc model costs £3,622

Sanyo MBC 4050

CPM86

Pseudo 16-bit

Seed System 1

2% 160K5"aF

DOS 68 Flex

Ageing business machine

Seed System 19
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2% 160K5YsF

05-9

Latest from Sead

Sharp MZB0A

Sharp Basic

Sharp MZ80B
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Sharp Basic.

CP/M facility extra
[




Display Graphcs | Weyboard | intertaces buit-in

Max RAM — normaty
atextra cost

(at extra costy

Colowr capai

W0 of tunction heys

No. of Centronics

No. of IEEE 488

o of others

Capacity per disk

Other languages avatable

Method

Make and mode! =
Sharp PC1251
Sharp PC1500
Sharp PC3201
Signet 10025

‘Sharp Basic
Cassette

2%500K5VaF Sharp Basic

2200K5VaF CPM, Macnos

Cassetle

Cassetie

2 BOOKSVAF CPMB6.MSDOS

Cassette

Pocket computer
Optional 4-pen plotier
Powerlul Sharp Basic
Choice of keyboards
Sold a million

Very popular home micro
1BM style

56
o
@ @ | Cassene tacity

%
=
El

156x7
160%50
512x512
B4x4a4
256192
800 % 400
256 196

3|
o/ @ @8 e

z|z

af=]=]=]o]|n]=|n0 of expansion siots

2(2(2(2| (2|22 anguages mc
e

2% 330K5VaF Sord O'S, 5880
2% 290K3VF Sord O'S, SB80
2x350K5VaF Sord O'S, SB80.
2 1MbBF Sord O'S, SB8O0
2 1.5Mb5YAF Flex, Uniflex
2% T20K5 VaF Mirage
1x7Mb5YsH CPM
1% 7Mb5YaH CPM
‘Sundance 16 1 14M5VaH BOS
Superbrain JA 2 560240 2x 160K VaF CPM
Superstar X 80x24 1x10MDSYaH +1x400K5 VaF CPMB0
Tandberg EC10 X 1% 250KBF CPM.TOS
Tandy TRS-80 Model | 280 128x48 TRS-DOS
Tandy TRS-80 Model Il B0x24 1% 500KBF TRS-DOS
Tandy TRS-80 Model Ill 12848 2% 184K5"4F TRS-DOS
Tandy TRS-80 Mode! 16 251, 2Mb8F TRS-DOS
Tandy TRS-80 Colour Computer 256192 Cassetie
Tandy TRS-80 Pocket Computer § 241 Cassette
Tandy TRS-80 Pocket Computer 2| 156x7 Cassette
Televideo TS-80ZH Y 4 80x24 T 256K5VaF + 1 % TMb5 VaH. CPM
Televideo T5-800 Series B0%24 CPM
Televideo TS 1602-C 576x424 2% 256K5VaF CPM-B6
Texas Instruments T1-99 2A 256192
80x24
180%86
640 % 256
640200
8024
640288
80x24
640312
800400
960624
1024x512
640x225

CP/M compatible
Complete with suitcase
Standard business machine
[

640 % 200

Sord M243 640 %400
SW Techni
Spectrum

‘Sundance |
Sundance Il

HEBEEEEEEEREREEER R

Top end SWTP
*As terminal
Ordinary CP/M machine
Middie-range Sundance
Tape backup lor hard disc
Bigger
Includes hard disk
Very early machine
Oid faithful
Big business machine
Latest TRSBO
True 16-bit
Very popular
Single-line display
Plotier available
Recently upgraded
Standard CP/M machine
Graphics. but na colour
This has sprile graphics.
Bigger version available
*6502 10 processor
CP/M compatible

CPM Pro lest Maich 18

CPM Standard CP/M machine

cPM 5-100 machine

CPM Fully definable characters
CPM._CPMB6 8-Dit and pseudo 16-bit
2% 600K VaF CP/M 86, MS-DOS Ba ‘Same as Sirius 1
2 1.2MbBF CP/MB6 Ba Standard CP/M machine
2X 160K5VaF CPM Powaerful graphics
2% 320K! CP.M, MS-DOS, Z Basic Graphics includes turtle
1 100K5YaF CPM Elderly CP/M machine

1 6MD5 VaH + 1 x 250K5Y4F CPM.Muse Designed as multi-usar
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DOs
UCSD-P. PX10
CPM
CPN
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‘Wilkes YDB110
Xerox 820 Model Il
Zenith 120-22
Zenith Z89-81
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and away the best”
outstandingly useful’

Bob Maunder
ONLY
£5.95

ISBN 0 807211 02 X
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Spectrum and how 1o create your own games.
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Billboard

2K ROM. 12K

oolbox” EPROM
Leads manuals P.S.U. plus magazines
and software, £150 ono. Tel: Harlow

0279) 415409 aficr Spm).

2 80V132 column
printer, £220 ono. Phillips mini digital
cassette 6Kbaud R/W. £7ll ono. Hnlh
include manual. Tel: Ipswich 21966

E. Hoffman
Spectrum

16K unused.
with keyboard overlay. £110. Tel:01-733
0949 during daytime and 01-733 6469

software  modules,  Attack
), 0, Car Wars
). Personel Reports £26. Video
(M\n £20. ext Basic £35. Tel: Lev
Howlett, Blackpool 63459 after Spm.
ppindusive
800 16K Basic, 410 recorder,
manuals, joysticks, Star Raiders, Missile
Commance, Pac Man, Centipedes and
many other games. £395. Tel: Ashwell
2474 after 8pm.
WIC-20 K RAM cartridge for sale, £35

Tel: Thetford 64851 after 6pm.

B+ 16K RAM + printer. New, cost
), accept £90 ono. Tel: Leamington
ﬁpi (0926) 27201 eve or weekend
Commodore 64 and cassctic and Com-
modore manual. Unused, £335. 27
Aberfeldy House, John Ruskin St.
Tel: S87-1601 after Tpm.
nal tapes sell £2.50 each or
swop. Timegate Battle of Britain, Sor-

three months old, £65. Tel
332826 evenings.
D81 plus 16K RAM plus professional
keyboard plus cassette recorder plus
games on tape. £100 ono. Tel: Swansca
71340 evenings only
Mari VCS + 4 cartridges Space Invaders,
Berzerk, Combat, Breakout with joys-
ticks paddies, very good condition. £95
Tel: Blackpool 67051
Dragon 32K s new unwanted Christmas
gift. Joystick plus loads of programs all
leads etc included. Still under guarantee
£170. Tel: Medway (0634) 79011
Wanted Sinclair ZX81 1K. Willing to
swap for Grandstand tclevision game
[

Reading

TRSSO books, £99. Tel: 021-382 3712
after bpm.
n,

Apple. isc drive with controller,
Visicalc 3.3, Vistrend. TV modulato
manuals etc, little used, £1,000no. Tel:
0600

Acom Atom 12K RAM plus 16K ROM
plus BBC board. all buffers and connce-
tors. 5 amp PSU. lots of software, £200
Tel: 01-422 4573 eves and weekends
Appla W plus parallel printer interface
with cable, suits Epson MX80, £50. Tel
borough (66) 23903

Sharp PC-A211 pocket computer plus
PC-122 printer, cassetie interfacc, vge,
£90 ono. Peter Allnut, 27 Paul Street,
Chippenham, Wilts.

Pet 2001 8K intcral cassctic @
maonitor, just serviced, exce
tion. Manuals, programs and PET/CI

users guide. Good buy at £200. Tm

(colour). Tel: 01-250 0663 ask for Denis  03542-3693 (Cambs).

(cvenings). TRS80 16K level I1 CTR 80 casseties plus
with 48K. U di with

tion. dust cover lotsofsoftwarcincluding  including  statistics personal _finance

Foriran, Pascal, F-g Forth. Knight- muunls £250 ono. Tel: 01-377 4810

Commander Ba pmu manuals 850 2676, cves.

ete. £260. Tel: 01-65
Tandy pocket computer TRsau (similar
1o Sharp PC1211) plus printer cassette
interface originally cost £200. Mint
condition £80, Tcl: Ongar 363947 (even-
ings, weekends).

Sharp MZBOK 48K RAM extended Basic,
Fortran compiler, over £100, software
includes Space Invaders, 3D-Maze, dis-

y. 014

155 50 16K ivel 1. only & months old.
excellent condition, plus magazines and
over £100 of quality software, only £225
ano. Tel: Poynton 875673 after 4.30pm.
UK 101 40K RAM. new monitor,
EPROM board with toolkit Basic V.
32 screen, over 25 software cassettes.
Will sell 32K RAM and enhancements
scparately, £225 ono. Tl.\ 051-6386775.

assembler, Othello, only
£325. Tel: Rotherhan 816681

1 pocket computer Wi
cassctic interface. Basic language and 24
dipt diplay with applnnlll\l\ and begin-

rams for AAA 5 Sliriwlld scheme. 13

Snapper. Invaders ctc. PSU and TV lead
also included only £250. Gary Read,
Upminister 24589,
DX81 plus 16K DK Tronics RAM pack
plis 16 gumer: Inca Cura, Planat of
h, Fun to Learn, OS Scramble,
Flﬂll Simulation, 3D-Defender, and
V\hsh.r\ﬂlh ‘Waorth £160, scll for £55.
T 2-615579.
88C B 1.20P System, user guide. leads
software £385. Frec delivery. Tel: 0473
53161 evenings or weekends.
PET 2001 8K integral cassette, green
sereen monitor. TIS manuals. Softw
includes Microchess. Invaders, Back-

gammon, Dodgems. etc. £250. Tel:
Anstruther (Fife) 311181 evenings.
Buyer collects.

ysoon. Need tosellall
software. All software original. Pleasc
send sac for listing. or ring 01-948 6654
after Ypm. Mr Tan, b Thamesgate Clase,
Richmond. Surrey.

Atarl 400, program mﬁunlcl joysticks
all manuals, lcads, and PU PSU's.
De-Re Atari. plus £175 il
ware. Will swap or sell for £296. Tel:
(443450840

Vic 20 16K, C2N cassette player. joys-
tick, covers, "0 level cassetics and over
£100 software including many arcade
games and books. Cost over £400, will
sell for £2100n0, Tel: 021-438 7682 after
Spm.

programs. Scll or swap. Invad-
ers, Arcadia Chess, Adventure games,
£2.50. Tel: Chorley Lancs 70816, Tony
Wie 20 cassetic unit, speech synthesiser,

events, ages 12
£ P(,nnsl:nlm\. " Ridgeway Avenue,
Marford, Wrexham, Clwyd.

cerors Castle, Rescuc. pe. £50 2nd hand) for use
Tel: Martin 01-904 9459 with BBC model B. Derby arca. Tel
Atarl 400, 48K (guaranteed) Basic + 16K RAM  (0332-773865.

manuals, cassette deck, £135 of soft-  pack, Voodoo Castle cartridge. books,  UK1018K,cased, 1-2 MHz. new monitor
ware, arcade, adventure, & others. excellent condition, £200 ono. Tel:  300-600 Baud, over 100 programs, will

Book + articles 2 joysticks, Le Stick
Worth over £510 new. Only £375 ono
Tel: 0702 35455 afier Spm. ask for
Chris

Wi 20 C2N cassette unit SK RAM pack.
The Count and Adventurcland car-
tridges. Startrek, Vic Programmers Re-
ference Guide and magazines, £250bno
Tel: Rotherham 558017
Philips 67000 vidcopac, onc month old,
boxed with instructions and four
Gunfighter.  Munchkins,

full
cartridges.

Cosmic Conflict and The Computer
Programmer. Cost me £135, selling for
£1000n0. Tel [I]leiwuldllﬂl 30pm.
Level IV Basic

iphics.
cassette with manuals. Cost £40, £15
Tel: (494 28592
UK101 5K, 1-2 MHz 300/600baud. cased.
new-monitor, toolkit, joyst
EPROM board, programmable sound
gencrator, assembler,  disasscmbler.
games inc Supertrek, lots more software,
£100. Tel: Bradford 727635 after Spm
Nascom Il 32K uncased with PSU and
plenty of documentation and some
games programs. ;upnm ROM, only
|-550 B96S.
0 usc ordinary cassetle
player many listings. Bought 412/
Boxed £109 ono. Tel: $70-3564, 33 West
Way, Heston, Middx, London TWS
0D, buyer collects

. PS
Manual, still boxed, hardly used, bargain
at £99. Tel: Homehurch 44579 or 01-261
5789 (day time).
Acon Atom 14K RAM.
ROM board which gives BBC compati-

12K ROM +

ble Basic. Includes wordprocessor
ROM, Scikosha GPSOA printer. 1000 +
sheets of paper, games and free TV,
bargain £350. Tel: 01-5402696. -

‘Sinclaie ZX81 with filesixty keyboard. 16K.
RAM. A.G.F. joystick with interface
and various softwarc cassettes. Only

01-607 3877 evenings.
DXB1 Sinclair, 1K. five months old
Hardly used. With Basic manual and
power supply. Only £30. Tel: Joc
Rainham (Essex) 20663 after 6pm
BBC B with uscr guide, three months old,
boxed and mint condition, £355. Tel:
01653 2497 eves or weekend

BBC software, swap Acornsoft, Salaman-
der, Program Power, A & F.cicfor other
BBC software. Tel: 0604712447

2,

Nascem 2, Microsoft Basic, 32K RAM
RS232 interface plus PSU cased and
ready to run, £195. Tel: Clevedon
78238,

Videa Genie plus sound kit standard and
Jdum‘cd teaching manuals and other

'BUY & SELLFREE ADFORM.

| For your free PCN ad, fill in this form putting one word in each box allowing a maximum of 28 |

| words. Write in block capitals and don’t forget to include your name and address, or telephone
. weoffer this service to our private readers, freeof charge.

clude ads from companies, large or |

number. Butdon'tsend any money .
| It's worth warning, however, that we absoh:tely will nof
small. Also, we cannot guarantee to put any ad in a specificissue, but will work on a first come, first |
| served basis. Reprints will be out of order too unless submitted on a separate form. Send your
I complete form to Personal Computer News, 62 Oxford Street, London W1A ZHG. |

sell for £100 ono, or swap for colour
TViprinter. Tel: Martin, Orpington
72793,

FX-702P pocket computer plus printer
plus cassetc interface with all manuals,
only 3 monthsold, asnew. Only for £130.
Call Mohammed, 01-578 3420 aiter 6
(eavingthe county)
Metsor for Vie-20, machine code. hi-res
colour graphics, sound and music.
Dodge metcors while rescuing stranded

cmen, only £3.95. Send to James

Joghson, 7 High Street, Starbeck.
Harrogate, HG2 TH
Acorn

twoolbox ROM. Four books, many casset-
tes including Galaxian, Missile Base.

Aid/Super
Ex cartridges. 4 games cart £50 casselic
games, dust cover £330 ono. Tel:
(920-3529.

Sharp PC1211 pocket computer plus
CEI22interface and printer  Still new in
cartons, £95 Mike. Tel: 0273-410025
9am-Tpm.

Vic20 3K cxpansion C2N cassette player
complete with Voodoo Castle cartridge
plus two game cassetics, two joysticks
only two months old. Cost £225 will
accept £150. Tel: 0707-268496.

PET 3032 with 4040 disk drive. Toolkit,
soundbox, payroll program. Assembler
Many games. £950 ono. Tel: Ellis 01-549
3233 (Kingston).

Video Genie 16K sound unit fitted
good condition, hardly used, some
software sell for best offer over £100.
Write 10 Mr R McBride. 35 Harris Terr
Mill of Mians, Dundee
ZH81 IK RAM. new keyboard, all leads
and manual, £30. Sanyo G cassette
recorder works vlllll ZX81 11" \d.ulcl’

e ———————————— =
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ing Machine Code on Your ZXSI book
£5. Tel: Frinton 24

Apple. Silentype p!mlu with interface,
£120. A2BONS high speed serial card

£50. A2BO043 language card £50. Musi-
comp program on disken

£15. Allitems.
t condition.

Exchange

cartridges (Soccer Auto Racing, Space
Battle, Star Strike, Tron, Utopia.
Tanks) for 48K Spectrum. Tel: Paul
01-606 8811 cxt 100-103, 9.30 — 1 pm

good condition, all manuals, new £250
\pn s, 16 colour graphics. 16K ussble

Sincal 2381 4nd 16K RAM with thrce
Invaders. Scramble.
power pack and Basic manual. Excellent
condition. Cost me £100, selling for £60.
Tel: 0 26 3685 after 4.30 pm
Apple Il green monitor twin disk drives,
numerical keyboard, language card,
manuals, software all good condition.
9500n0. Tel: Romford 751796 anytime.
s Chess Computer System 11
Mains powered with memory and
rechargeable pack. only six months old,
. Swap Spectrum
similar computer. Tel:
041-776. 0921 st
D81 16K RAM. A few taped games.
Cassetlc leads, manuals cic. £45 includ-
inginsured posttobuyer. Tel: Northwich
(0606) 79616,
Atarl 400, 16K, cassettc recorder, Basic
and manuals, many, many programs
including several arcade games, superb
graphic demos, joysticks.

PCN Billboard

FOX ELECTRONICS
Products for the ZX81 SPEC"I'ﬁUIIl VviC 20

and JUPITER ACE
nics. Buyer collects, £40. Tel: Basildon
44520, SPECTRUM SPECTRUM
Mcsteske programmable TV game. As | | UPGRADE KIT A 42 key full travel keyboard. Simply
new, boxed. Everything from Space %m&w unscrew tha ZX printed circult board
Invaders to Mastermind. Cost £170, am |llﬂ2mlﬂ|m and screw it into the keyboard case.
getting married so must scll, includes | | £24.50 el ]
over 200 games variations, only £50. Tel: | | INCLP&P
Camberley 64246 £29.95 m
Commodore PET 2001 with 5§ cassctics +E200PAP
and over 150 programs, sound included, | | ZX81
only £190 ono. Tel: Shankin IoW 6432 | | A replacomentkeyboard with zZX81
nueutmwp-ml Peoloﬂbuddnu The unique ZX-PANDA the
omputing. and other TEK B
lable for sale, and ‘M“" ACK that is expandable 10
4 Edenficld Gardens. simply by pugging n et axpanaion
Worcester Park, Surrey KT4 7DY £1 D.M modul
Vic 20 8K plus C2N cassette, with | | INCLP&P solidly built, attractively
carrying case. and p aid, mzxmwmw”ﬂ
ROMuwithovera £100worthof software
Offers of £330, Tel: 121543 see | | VIC-20 Inchides LED power
evenings The VIXEN RAMCARTRIDGE for | incicator
Portable computer. Dragon 32. many
books and tapes plus free 1976 model ""“"""BK“'%'.‘(E"‘- 16K expandable RAM
Opel Kadett, 56.000 miles, genuine i £19.00 + 95p P&P
bargain, 855 ono. Tel: 01042 3262
e et TS890 1 sop A
e 28, Mok Atiack and Tupiter Lander orthe really bigone 64K at

. cost £20 cach, sale
es arrived after sold
ils tcl: 05527 691

Vic. For Ilt.
2X81 plus 16K RAM. Game tape: Thor

the Wall (Scrambic/Breakout). All
worth £100. New one year guaranice,
only £80. bargain. Tel: 021-2

after 4pm. H. Bhatt, Birmingham
Vic 20 plus Super Hi-res Expander (3K).
excellent condition. all leads and manu-
als, £1000n0. Mr. P. Watson, 27 Dundec
Road. Hartlepool, Cleveland TS25
DZ

Four ZX Spectrum books, £

£44.00+200PAP

FOX ELECTRONICS 3

141 Road,

Hants. RG21 9ED

(OVERSEAS CUSTOMERS PLEASE mvw:”""m“"mc 'MM
/ADD £2.50 POST AND PACKING. Dallvaries 10 days irom recoipt of order

worth£25. Sellor
3

£3, Escay

rice £250 for quick sale. Tel: (0204)
655393 evenings or weekends. Could
possibly deliver.

Nightflite pe
£3, RS Software Games £3. Tel: Coat-
bridge 29808 (after 6pm).
Mascom 2 48K graphics
cased. |

NASSYS 3
drive, IMP

utilities Database Knight Commander
etc. All manuals £325 available in Leics
of London. Tel: 157257406,
a8 system with Tangerine
keyboard, PGM, ESC and programmer.
clock. Games. utilities, Database, Fi-
AL s Columbia word
All manuals, news-
ers, books etc. Offers to John
McGregor. Tel: (21-743 3257 after
6.30pm

Wanted colour RGB monitor. Good
condition for use with BBC B. Also
wanted Acornsoft or other finished with
software, willing topay £150{or monitor.
Tel: 01+ JMMN 5

machine code monitor plus books and
Ioads of programs including games
cartridges. £250 ono. Tel: Floet 20587
evenings

Home

audit: A rather splendid
package for the BBC model B which asks
questions about your house and helps
you cut those fuel bills. Just £7.95
Chandler, 9 Appleton Fields, Bishops
Stortford

IXBL 1K plus cassetic with ten games and
3 Sinclair programs magazines only 4
months old. Cost £57 sell for £30 ono
Tel:01-297 7207 after S (Tamer Osman).
X8 plus 16K RAM. 4K graphics ROM.
plus wser dehnable graphics RAM (2K)
plus professional keyboard and case plus
£50 programs. Worth £200, Mrguln for
£130 ono. Tel: Cranl
Mari 400 48K  iypow
cassettc deck, 2 game cont
of games, £40+ manuals,

worth, £485 nooffers. Tel: Stone 816053
Teletype 33 KSR cx mainframe terminal
Mechanics just overhauld. No clectro-

months old, including Basic. Over £600) -

Sargon Ches. Zeap NAS-DIS
Much  softwa

system, £5500no. Tel:
841293

Tandy Color Computer. 16K,
condition.  Extended
EDTASM+ assembler
bug. joysticks. manuals, lcads.
months old. hardly used. £265 ono
Medway (0634) 407604 cvenings or
weekends.

Vic 20 3K RAM pack. £23. Rat race
cartridge. £16.5( Command.
£5.50. Invader F.lll £5.50. Vic Aster-
oids, £5.50. 3D-Maze. £5.50. VicGam-
mon. £5 S0P&Pincluded. N. Bradshaw.
12 Rosegill. Albany. Washington. Tyne
& Wear. Tel: 0632 460144

Hewlett Packard 38E, Statistical calcula-
tor, +five function, LCD quartz. man's
watch. Offers please, 01997 3560
eve. If 1 am not in please leave your
hone number and 1 will call you

ASAP.
BBC micro Model A with 322K RAM. &
monochrome monitor and cassette re-

£ bpm
riridges, new joysticks,
rridge rack and books. Cost
£600, sell for £350 (will pay
postage), will n Everything in
original packing. Tel: 041-946 9110,
Vic 20 softwarc. Swop Asteroids or
Amok. will swop for Frogger, Arcadia
or any Bug-Byte games. Tel: North-
ampton 402750 after 6pm

TRS-80, Level 2. 16K VDU, tape recor-
der, all leads, plugs, power supply,
manuals, many books, plenty of soft-
ware (Invaders, Pacman, Asteroids,
Chess. etc). good condition. £250,
genuine bargain. (11346 0095 after bpm

PASCAL FOR THE
ZX SPECTRUM

Hisoft are pleased to an
for the 48K ZX SPECTRUM.

nounce the availability of Hisoft Pascal 4

No longer do you have to put up with the slow execution speed of
BASIC programs; Hisoft Pascal 4 produces programs that run

between 40

and 100 (yes 100!) times faster than the equivalent

programs written in ZX SPECTRUM BASIC. For example, a
program 1o sort a 100 element array of numbers into ascending
order takes 60 seconds in BASIC, while HP4 produces a program
which does the same thing in 0.6 seconds!

NOW you and your children can learn to program in an efficient
and structured way by using Pascal, the favoured language in

schools and universities.

NOW you can write games programs etc. which run as fast as you
need them to without having 1o resort to assembler or machine

code.

NOW you can use a language which requires minimal re-learning
when you move from your SPECTRUM ta another computer;
Hisoft Pascal 4 has all the essential features of Standard Pascal as

detailed in the Pascal User Manual and Report

by Kathleen

Jensen and Niklaus Wirth, the man who designed Pascal

Hisoft Pascal 4 is a professional piece of software designed by a
team who have been writing Pascal compilers for many years -
you will find it 10 be powerful, flexible and very easy to use.

To top it all, we are offering the package (which includes a 60 page

manuall,

for a limited time, to 48K ZX SPECTRUM users at an

INCREDIBLE price of: ONLY £25 INCLUSIVE.
We alsa have a powerful assembler, disassembler and debugger package called
DEVPAC. This inclutes a fast assembler that allows condtional assembly and has
e ot corwancs. 3 abetig sl nd 8 debugye uichis vry

easy 1o use

and has single step facility. The entire

s with a forty page

package com
manuil uuvm full details of the system and DEvPAC oosts only £12.50 inclusive

rmm TDDAV to:

HISOFT

&0 Hallam Moor
Ligen SWINDON

Tel. (0793) 26616 (Answering machine]

PCN APR22. 1983




'H.n\umn\ 179 mm. Publishing Dates: Every Fi

2n

MICROSHOP

Rates: £10 per single colunm cm. Series discount available. Mechanical Data: Column width, 1 column 57mm
Copy Dates: 10 days prior to publication. Contact:

olumns 118mm
an Whorley on 01-323

Small !choal Software

Study Package:
164

s ot e Gkt o howms i I octook, Based on e wob

: GO FORTH & * ;

tola sullum

suppored by softwars_documentation, plerbosgmiogllicagrariin i

Revision program and Post Test
Pa(kags Titles include.
++The Theorem of a8+ First Steps in Algebrass«
+««Mental

for a full description and List of Titles enclosing as.a.e., 1o:—
I00L SOFTWARE, 41

ing o the ful ‘the BBC-B Mic

all priced ﬂliﬁﬂ H'\c

‘Sinah Lane, Hayling Island, POT1 OHJ.

SCIENTIFIC SUBROUTIN!
LIBRARY

VOLUME | — STATISTICS AND FITTING
FUNCTIONS

Mean, e O
Chauvenets criterion, lcast olynomial and
ey fomctim, ropetiios et g hs, Sovurismts
matrit, chi-squared satstic, matrx inversion, solution of
simmulianeous equat

VOLUME 1 — LINEAR PROGRAMMING
Reduction of a Sunplex tableau, inleger programuming,
prog

ming system, beast cost mix problem.

LUME 3 — FURTHER STATISTICS
Rmhm! quantiles, frequenc iable, correlation
cocificenn, T, chidquared and ¥ ht-uunnn and their
inverses, T tesi, chi-squared test, Wik linear and

M & J SOFTWARE

n Companion Book £4.95
Discover 7 extra graphic mod

Study the' workv\gs of BASIC \mth the
disassem!

Taka complete controlof videa memory

Inchaase the processor speed (not a hardware
med)

Append programs from tape

Im:mpolale s6hi routines from BASIC in your

mic progs
Add commands to BASIC

Dragon Implementation of Forth £15
This is a cassetie based implementation and is

il egreasion, APIGVA Ly s Zovay.

VOLUME 4 — TRANSFORMATIONS &
SORTING ALGORITHMS
F . mencal inegratin and 4
Manuals i with implementation
s oo BRI 3% per volume

PASCAL
m-m.crwl E SD)¥DECRI 1

(RXD Vi e
ce Mo mnzcnu "TRANSFER
Software e KT11 format RXO) disketes
e G Suppbed oa - SSSD dibene (25 4 VAT

MICRO LOGIC CONSULTANTS LTD
57 Station Road, Southwater,
orsham, W. Sussex.
Telephone: 0403 731818

ully

Forth Llllln?! £

6502, 8080/Z80, 6809, 6800, 1802 in stock

Installation Manual 5
jecessary for implementing FORTH and its

editor

prices inclusive ofpostage and packing. Cheques

Yervey 5y7e08 - DEALER ENOUIRIES WELCOME

CASSETTE SDI-TWA]IE
For TRS 80 Model 1 Level 2 Video
= Qwoﬁuudwnie‘veﬂ'y‘ Ioad; Basic
&System (TRS 80 only), relocates

AID ~ Saven funchion baic 1aoli, Re-
mber, move lines, compress
prarcealoceits

DISPLUS — 12 Function disassembler. Prinfer

support, search, arithmefic, relo-
coles...... £
Juntthres lromour ramges snd CHIPO), or 20p for detol. SAE o e
Deien weicome
JK Gosden Softw:
Tineslip, 13 Ashieod Common Ashteod: Svrrey KT21260

TRS—NLZGENIESGFNIAHE(\IGK)

C 1:Space invaders {m/c), Masterming (lnds your

THE BIG' 5 |
FREE! DBASEII{ |
P, ... still available 7]
socks st phone NOW [

SBORNE/. )

L Onow inclues
mull-tasking, edilors assembiers, wiltes, good manual
e

£45+ VAT CPMS' £50+ VAT
CPM-86 £95+VAT IBMPCorSIRIUS  £95+ VAT
DIY FORTH kits.
nsataon manwal 7
Howio da it + defindions + edir.

Smnl:emﬂenshgglarngluce%wr ¢7
8502, 6800, 68 8086/8084, 9900, 1802, 66000

78000, VAX. Appie . LSI-11. Ecipse
dupitarhcs-_ exce entf ORI mcrs £78+ VAT
range of FORTH books and implemestations
essor Engineering Limited

i um-r Hond sﬂ'u
i IR

Mike York Ph.D — Miiocompulir Seraces
9 Rosenifl Rosd, London SW18 ZNY. Tel. 01-874 6244

Mascom Gemini computers with UCSD
The renowned UCS0 p-sysieim hus now been uny
e Nascom Gemim Fa..m..‘ 4 Gola
Kenéwortn Computirs

‘sbove computers (B4K. 780A. 80 < 15 scrgen.

boppis &9 €148 or s Gaasy 2 cin be rea
1o e ESD Ao e 1l o S !.' el e ol UES
business apphcabons softwar b6 wilh & e
T e Sy Sy s onamrs)

‘Aienabvey the ul UCSD ‘Devwiapment System” inciudes
2 10p Quabdy sCreen eddor hier iker Macio assembier ONE
compie (Fascal

ice £375. (F

" 3
and TutieG
exchusve ol Vi

BASIC or FORTAAN) and many utéties
compurs {150 eact)
Cote Ganecalor < deo usiatl (€75)
oy and

§

Prices
SAL 10 sbove doess.

RENT!
Daily, Weekly, Monthly

M PC.. ... from£89.06
SIRIUSWHII'HIIGHEEIEII . from£93.75
PLE lle.. from£37.50
”Pl.(ll'+ .- .from£28.13
Plus all peripherals and software
Prices above are pw + VAT,

ATLANTA

DATASYSTEMS
350/6 OId Street
LONDON EC1V 9DT
01-729 1411

VICSOFTWAREHIRE

Are you a Vic 20 owner?

67551

North Bar, Banbury,
Oxon. OXI6 OTF

WANTED URGENTLY

use and Rate

ALL SIX PROGRAMS ON ONE CASSETTE FOR £3.95

Cassetie 2 Space Defender: A fast professional quaiity
0

graphics
BOTH PROGRAMS ON ONE CASSETTE FOR £3.85

Each cassefie costs £3 85 (of balh for £6.95) rom

K. Moeran, 32 Lismore Road, 5. Cropden, Surrey CR2 70A.

prograrms for Specirum, ZxB1
V2, O, Cragor, BBC Mo amd Ly
105 royaltes o Buy your copygnt of cash.
National mal cear and Geae! 52468 S you g6l e
t reward for your gen
Wte or cailinto
NORTHWISH LTD
THE GROUND FLOOR, RALLI BUILDINGS, STANLEY
STREET, MANCHESTER M3 5FO
or Tel: 061-832 9143

large selection of the best programmes availabie.
Full details, write or phone,
Peekand Poks Software!
110 DrummondStreet, Londos,
Telephone 01-380 1212/01-651 2861
Weaiso stock Atari 400/800 Software eic.

BBC32K BBC 16K

Sec the won!s — Haar the tunes.
moving pictures
stl!r\ |n|na sound effects
only £4.95 (inc) from
Peter Gordon, 20 Despard Road, I.mllrm N19 SNW
START THEM YOUNG!!
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MICROSHOP

Software

01-6756197 * » JUST PHONE * * 01-6756197
If you have ACCESS or VISA just phone us your order and we despatch the goods
Special Offer - Special offer - Special Offer
A FREE games program with each order of a Micro listed below

Commotors-81 343 Alar-i00 £159  Atari-800 00 Drogee-s2.....0W  Wedy £POA
Newbrain-A €399 Spectrum . _£175 t cost

FROM A SOFIWAFIE LIST OF OVER SDﬂ WE GIVE YOU A FEW EXAMPLES
- -32

£6.99 Chess(b) 799 Dragon S T

D% TmeTrek.—.. 788 Gl £7.95

£9.99 Tank: £795 Datab £19.95

T899 EDGGraphics . E2085 Wizaraw E7.95

NoCard? Justsendchequeto: TRAVELSOFTWARE 106 Narbonne Ave, London SW4
PROGRAMMERS CASH OR GENEROUS ROYALTIES

Keep the bank manager at
bay with . . . Homac

CARD INDEX IX Home Accounting System

A verati malopursom dets messgumant seogram

— Dataaseofupto', 000 records (Spectrum:3
ook kmspngand ratcaloicitng

itcard. cash, savings.

Ploase cantact us for a quatation.

nty curmencies o
o

...£8.95

Please sta (16K)or Spectrum (48K) version
TeGuid. Prices mode 453404 3 iTcons. Postand
packing £1.05.
 David Ilamnnbm:lﬂn
oad

Princes Ry Amond, Surrey

Printivty Limited, Elwood, Dsanvey, Chalfont 5L Giles,
Suckinghamubire HPS R 2407 4908

Newdirain Stockiat

=

TW1D 604
Telephone: 01-348 1053

SPECTRUM SOFTWARE

SELEXICALT Ve

dahast program
mbar of

O
oniortdatian s Teport genatator 8-95

® FIGARO I - Busingss raphica + forscasting
statistics 1
Power

St ‘saay 1o use. (48K onty )

Saxon Computing

s Drive. Lacontiald, Bevariay.

s or Barciaycard orders ta_0401.50697]

Maintenance

MICRO-COMPUTER MAINTENANCE

NATIONAL
ON-SITE

24 hr
CONTRACTS

COMMERCIAL DATA SYSTEMS LTD.
Telephone: 0268-710292 (ask for sales)

To Advertise
Call
lan Whorley

01-323 3211

urUAnv

HITCﬂ-HjKERS

FOR ul
SPECTRUM

Ea 95 Also lvlhlhhuln‘;.;‘:::.:l pius

ORIC GAMES ARE HERE
GREAT USE OF COLOUR AND SOUND
4 TAPES TO START YOU OFF

61 HIGHEIELD RO/
SAXILEY, LINCOLN.

THE WAR MACHINE
is the specialist magazine for micro owners who want
conflict games of sirateqy and skill — games which
retain their interest. Discount offers on software from
independent suppliers, and innovative games from
Emjay, are avalable only to TWM subscribers
Single issue £1.15 (overseas £1.65
5 lssuesuhscnm 00 £6.50 (overseas £9.50

ingbank Avenue,

Nm\rvghlm NGs B England.

PROGRAMMERS

New, software marketing company
seeks quality game and educational
programs. Top royalties paid.
Writeinfirstinstanceto:
PAULHARRIS,
32Windsor Road, LondonN13
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SHORT-LENGTH
COMPUTER/AUDIO TAPES

Ifyou for
hl’gh quality low cost short-length tapes
then sit back and relax.

Premium Grade Agfa R.F.W. Cassettes. For
‘example, with a minimum order of 25, you
can purchase 25 cassetles of 22 minutes
each side for only £8.75p plus postage &
packing of £1.95p. Fill in the coupon and
post with your remittance t0: R.F.W. Re-

cording Supplies, Green Acres, North-
Ilgg;. ibsey Nr. Boston, Lincolnshire

Anpm:" are inclusive of VAT at 15%
To: R.F.W. Recording Supplies.

Green Acres, Northlands

Nr. Boston, Lincolnshire PE22 QUA.
Please send me high-quality audio tapes in
the quantity indicated (tick where applic-

able) 25 cassettes
[mclumng £1.95 p&p)

0 2Yz mins. £10.70
S5mins.. £10.95
6mins........ £11.20
7vzmins £11.45
10 mins £11.95

50 c

(mc\udmg sz 49 pa.m
0 2%z mins... . £19.95
0 5 mins £20.45
O 6mins........... £20.99
O 7% mins........ £21.49
110 mins......... £22.49

100 cassettes

(|r|c\udmg £3.50 p&p)
1 2%z mins.. £38.50

1 £39.50

o £40.50

a £41.50

] £43.50

Including inlay cara & side- \abels
Total Remittance £

NAME

ADDRESS —

| enclose my cheque/PO
Please make cheque/PO payable R.F.W.

MICRO-COMPUTER
INURANCE

Comprehensive cover at a
reasanable premium:

DRAGON’S TEETH

The Dragon Dungeon vaults are filled with the widest selection of software
and peripherals for the Dragon 32 available in the UK. Descriptive catalogue
on request. We are also the home of the largest Dragon User Club in
existence and publish the monthly news letter “Dragon’s Teeth”. Annual
membership £6.00 (6 months’ trial subscription £3.25).

THE DRAGON DUNGEON,

PO Box 4, Ashbourne, Derbyshire DE6 1A0.

TEL: ASHBOURNE 44626

Programming the

PET/CBM

By Racto West

The Reference Encyclopedia for
Commodore PET and CBM Users
Campreheasive teaching and rference book
on programming Commodore's 2000, 3000,
4000 and B00D mncrntnlnpulﬂs and
peripherals.

Many programs, charts and Jugmm 17
chapters, irpendwc-\ and index. iv + 504 page
Tirge format paperback. ISBN 0 95076500 7
Price in UK 4nd Europe £14.90 cach (includes
post and packing). Five or more £12.90 each. 48
hour order turnaround guaranteed.

From dester and bookseler

A m)mrliunr — Creative Computing
Esscntial” — Edutarionsl Compuneg

Berks SL3 3LX.
Sen ..... copyiics Programming the PET/CBM a1 £14.90
Tenclose cheque/PO for £
NAME
ADDRESS
. =y

Second User Equipment

SALE  xxx

* *
NEW EGUIPMENT
oM 1 "

DIABLS 1620 KSR 30 con
F'mE_
Dauzlun e 5

BERKSHIRE MICROS LT!

Second-hand homs and busine:
perigherals bough

rocomputers and
sold.

We speciaiise in second-hand Apple ulplmnl aiso
‘best prices on many new micros and COnSUMADIES.

344) 84423

WANTED PERSONAL COMPUTERS

e

|w'¥uﬂwhum ‘Court Road.
ndon W1 _Tel: 01-388 2562

DRAGON 32 or
TANDY TRS-80 Colour?

Lots of programs — lots of useful hints and
information EVERY single month in
‘RAINBOW", an exciting new 200-page
magazine from U.S.A.

Send £2.25 (plus large 56p s.a.¢.) for
sample issue to
ELKAN ELECTRONICS (Dept. PCN),
FREEPOST,

11 Bury New Road, Prestwich,
Manchester M25 6LZ
or telephone 061-798 7613
124 hour service).

DRAGON 32 JOYSTICKS
Top quality, easy to handle joysticks,
for the enthusiastic games player.

ONLY £14 plus 75p p&p
Available from
CASCOM
67 ELSTOW ROAD,
BEDFORD MK42 9NT.

GRAPHICS TABLET
on an attractive 8 x 8 inch base
P[UG JN READY TO GO

or part
COLOUR SHADES. :amneoasec £
+ 16% VAT, |- Two, TAl
TEL

Ui
5, php incluced
bbots Place, Landon NWE
01-624 5408

Oric 1, BBC, Lynx
cassette leads
(with motor control)

Din to Din and remote jack or
Din to three jacks
£2.95incp&p

Texas TI99/4A
cassette leads
No need to pay £11.50 for Texas leads
Ours are only £4.95 inc p & p.
Single recorder only

CLARES

222 Townfieid Aoad
Winsford
Cheshire CWT 44X

TEL: 06065 51374.
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cdamp 1
clamp 2

Mains voltage clamp plugs

£10.50 each.
ding VAT & pép

Fuss Andrews

06 i st

COMMODORE
COMPUTERS

SOUTHAMPTON
HIRE Commodore equipment by the week, all
including manuals, cosseie deck, media efc.
4032 £25, 4040 Disk or 4022 Printer £25
Nearly new equipment with guarantee avoilable
4032 (large mmm'rs 4040 £525, 4022

Sellus )vourunwun"duqutpmenl
COMMODORE 64 £299
Speciol Offer for April
FREE C2N CASSETTE DECK with 64
700 and 500 series computers available May
7108 128K, monitor, £995

500P IZBK (Dlour. £695
Al prces ave cosh-o VAT

Hardware

THIS ADVERTISEMENT

Remember the Rubik Cube? They were great fun, but did not
have a real practical use.

Now from Ideal the latest cube for exacutives — Rubiks
Calendar, a permanent desk top calendar, that re-organised
every daywil stmulate your brain and ensure youkeep rack
of time!

Our bulk purchase direct from supplier enables us to offer

the ube for only £
and includes post and packing. At £2-99 inc we are indeed
nder half manufacturer's recom-

Dont delay, send off today!

NORTHBOURNE MAIL ORDER
2HAGBOURNE ROAD DIDCOT OX

APRIL ‘83 NEW LOW PRICES!
L] ATAR

VIC — 20 COMPUTER uf\\y £118!

£2-99inc

i SpmamSOuTEn  yElsn
* ATAI only

bl mly £a0t * ATARI B0O & BASIC only £3201
* ATARIB00/4BK/BASIC only E37S!

Texas DISK DRIVE only £278!

TEXAS 99/4A COMPUTER only £182! Software at huge discounts also available

Cx commocdiore M‘n MAIL ORDER: (01)-647 1713 N\\cﬁ"";ma“w

8 COSDACH AVE,
COMMODORE 64 €45 OFF

NEW FLOPPY DISC

STORAGE SYSTEM.
ALPHA DISC FILE STORE

A RIGID plastic binder with 10 double dust free

lsaves, each will hold 2 standard disc's (10 leaves
ets) eachdisc has its own file card, available

for both 5'4" and B” disc’

Binder Colours: Hedand Blue for 5%": Rel. 5,20

208
Grmn for 8°: Rel. 820
P&P £1.25 per binder

Alpha, PO Box 125, Cheltenham, Glos GL51 6TP

OFFICIAL COMMODORE DEALER

SuPEr-VisioN

HOBBYIST LIMITED

Open 6 days 10am-7pm, Wednesday and Saturdays
5.30pm.

135t James Road, Shirley
Telephone: (0703)
Alfter hours. (0703) 554488

Southampion
3

Apple Service Centre.
‘Agpie lle. Epson HX20 Portable Computer and Epson
FXBD Frinters all now in stock
uPPOrting perpherals and books.

3 The Broadway, Manor Hall Road,
Brighton BN4 4ND

~_FREE! DBASENl [___,
; still available [}

Tel: 0273 503345

MINI COMPUTERS
PERSONAL COMPUTERS
MICRO COMPUTERS
Dectrade carry large stocks of various
machines includiry
DEC, SUPERBRAIN, AL]gOS and
HITACHI

We also carry extensive ranges of
VDUs and printers

Dectrade Ltd
Network House
20 Ludlow Hill Road
West Bridgford, Nottingham

Tel: 0602 232265
Telex: 377678 NETWRK

e ot priner by using 4 Sharborne
Dust Cover. Large stocks available for most ma e 1o
sure service
Dragen. Mar, Vi 20— £2.95
BBC, Ti. Epson — £3.95
‘Sharp MZ80 AK — £4.95

snmomer e

84 The Rani Mhtubr Trowsridge, Wit
ol 02214 4428

MICRO USER T-SHIRTS

epsom sHaRp SoRD
Dwater Enpures weicome. zxe1 SFEC"HU“ ORIC 1
RIS 1
119 e dala st ) Availabie in whe, bloe and red
nh:‘ll:‘l:nhnln esite0s based micros B pectrum, E‘Hg‘.{',‘,.'gﬂa'""
s s vry cOmpee wilh 8 st umarga B ENDLY-
“D‘u?ﬂlﬁ;’fﬂm:;‘d llnnnz\p:‘\;':ﬂm”“” '[mu:l:’ 'HAVE YOU SEEN MY PERIPHERALS?"
e 1 whio Of Do

v

smal, mediu, lrge and x-large sizes

l:nnm\wznasgzzsa_l CIIIIPET”WE CLUB T SHIRTS ALSO PRINTED

£3.25 EACH INCLUSIVE
For further formation aboul rea-beme cassefle coprag 'ad Orger only from
ook it OME PER CENT SCREE!
& wheoriphesey 9 UNIT 12, STAR LANE NDUSTRIAL ESTATE
GREAT WAKERING, E

48 WESTE \UNTON, OXON. OXS 0DG.
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M multisyst
M 6 month development

RUN YOUR OWN
COMPUTER
RETAILING
OPERATION

Valuable investment opportunity with UK's

biggest growth market.

We invite enquiries from businessmen

interested in acquiring a profitable software
based computer franchising operation

The franchise involves the retailing of

software-based business computer systems
through prestige outlets to commercial and
industrial businesses. The franchise package is
complete with total business format, including
training, marketing and documentation systems.

It represents a unique investment

opportunity with considerable profit
potential

Enquiries are invited from businessmen

with an investment capital of
£10,000-£30,000

You will not be pioneering. The business

concept is based on a 3-year track record in
this rapidly developing market

Part finance and independent assessment

available, financial report and status report
available from Barclays Bank.

For further details write to
Franchise Administrator, Dept. 6,
Charles Walls & Partners Ltd.,

Calverley, Leeds,
West Yorkshire LS28 5SS.

We are Britain's loremost developers of microcomputer software.
and have an unbeatable range of exciting games for the most
popular machines, e.g. VIC, ZX81, Spectrum, BBC etc. We are
looking for young, dynamic, innovative pecple to produce original
ideas on a freelance basis. Tum your favourite hobby inte hard cash|
Al replies treted in the sirictest confidence. Write to: Programming Dept.

Bug Byte Soitware. The Albany. Old Hall Street Liverpool SEP. /

Crmainn To Advertise

To demonstrate range
micro (soft and hard
products. Must b g Ca"
working knowledge  of
micros
Age: 18-30.
e lan Whorley
to £8,000!
Also— Technical Support e 3 l
Staff for West End and
Suburban to 12K + Car!
PLEASE TELEPHONE LINDA —_—n——
ON 01409 0382

= Busu:rss Peaple =2 01-323 32n

MAKE A START
IN PERSONAL
COMPUTER SALES

Salary circa £6,500

We are looking for someone aged at least 19 years
who is keen to develop a sales career with a world
leading manufacture.

Your first job will be Customer Liaison with
Personal Computer distributors.

On our special development plan, for 6 to 12
months, you will deal largely with clerical and
telephone duties, then you will assist customers by
installing their computer systems, train their staff’
and help our field sales force. Subsequently you
should move to a sales territory where high
earnings, through good base salary and commis-
sion are possible

You must already have:—

1. Sold products in a shop or over the telephone.
2. Education to “A” level standard or above.
3. Own your own PC or have programming skillsin
BASIC.
Write giving your personal details to
Ms Irene Woodcock, Personnel Department
NEC Business Systems (Europe) Ltd.,
NEC House,
164-166 Drummond Street,
LONDON NW1 3HP.

NO PREVIOUS APPLICANTS NEED APPLY
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— INCREDIBLE GRAPHICS '
EXPANDS INTO A FUL

COMPUTER.SUPPLIED COMPLETE

WITH DONKEY KONG !

SERVICE DEPT

ATARI 400/800,
SINCLAIR,
VECTREX
COMPUTERS.

ALL ATARI, ACTIVI
PARKER, SPECTRAVISION,

COMMODORE

64/VIC /SINCLAIR

SOFTWARE

LOTS AND LOTS OF ATARI

SOFTWARE. E.g. Zaxxon,

Nautilus, Jumbo Jet Pjlot, Apple
Panic, Centipede, Miner 2049er, Slime, Intruder, Alien
ie, Pacman, Mathpack, Choplifter Rom,
Soccer!, Airstrike — plus many, many more qitles
— Call now for our latest batch of detailed brochures |
We will keep you up to date on all the new software

GCm M

| € CLCCTﬂ.ﬂl

lewton St 01f Piccadilly, Manchester M1 2EA. Tel.061-236 3083/ 725

releases | | | — Upgrade to 32K/48K today !

NE ATARI VCS

COMPUTER
(SOMVERTE YOUR ATAR! (NTO A REAL

® KEYBOARD
UTER | CALL NOW FOR DETAILS | |

Take YOUR COMPUTER with you to the CLUB — SCHOOL — OFFICE

SPECTRUM/ZX81
MICROCASE

turn your Sinclair computer into a portable system with
the benefit of CONVENIENCE — PROTECTION — SECURITY

from only
£28.95
inc. VAT

This smart, neat case is designed to hold your computer, power
supply, printer, rampack etc, and has space for your own cassette
recorder or microdrives. All firmly heldin place. Wires hidden. Cable
faults reduced

The shallow tray containing the system is only 35mm deep forming
an attractive desk console. The detached lid provides your TV
stand. When closed this smart, lockable, lightweight

22 Tarsmill Court

P.M.S. Developments 32 0emmi Srt
0432-265768 e

ZENITH 16-Bit C 45K) with High
colour Graphics (640 by 225), 8088 and 8085 processors,
128K user ram, 2 DSDD 320KB drives, 2 Serial ports, 1
Parallel port, Disk controller supporting 4 each 8”
4 each 5.25" drives, 4 slots of S-100 bus for options
socket. Supplied with MSDOS, CP/M85 and 16-Bit
soft Colour Basic with FULL GRAPHICS implementation,
r.‘umpl:le documentation including MSDOS assembler list-
ings (7 manuals).

With 12 Month Warranty. From £2,072
8" DISK SUBSYSTEM, Capacity: 2.4MBytes, 2 Double-
sided Double Density Drives in case 9"'wx 10"h x 18°d with
PSU Fln, 50-way data connector, 1.5M data cable, mains
cabl Only £1,050

pen

EI.ENITH ZVM-121 12" Green screen monitors £85.00
OSBORNE I personal computer and software £1,250
OSBORNE II Double Density Disk model £1,375

Supplied with FREE 12" Green Monitor!

case can be carried with ease and confidence. Your system is
operational in seconds, wherever there is a power supply.

SEND FOR YOUR MICROCASE/CONSOLE NOW!

Name please supply by RETURN of POST
Address. % Qty Model Price Total
Spectrum £29.95
2ZX81£28.95
carriage £2 50

@l
Either use this lurm or write
quoting ref. MC1
MICRO AIDS, Freepost, 2 Boston Close, Culcheth
Warrington WA3 1BR. Tel: 092 576 2613
Many other microcases available BBC/ Dragon/ViC/Oric/Texas etc.

Cheque/P0 to Micro Aids

[NTELL[GENT EPROM PROGRAMMER: 4K Buffer
RS232 interface. Programs 2716, TMS 2716, TMSZS 16,
TMS 2508, TM$ 2708, 2732, 2532, TMS 2532. Can be used
with Terminal Only. Supplaud wim software for use under
CP/M operating system. Price:
ZENITH ZVM 134 13" Colour Monitor, TTL level RGB
input 20MHz bandwidth, resolution 6&‘ 480

Colour WORDSTAR V3.2 (MS DOS)

Colour SUPERCALC (MS DOS)

ZENITH 2nd-user equipment at very favourable prices

40
£175

OLYMPIA ESW 100/RO Daisy Printer Special Offer £495

We are unable to list all our items. If you would like details of
these or more information on the above, please contact us.

Please add VAT 1o all prices.
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finishing line

Bet you're dying to know what
the paperchase proverb is
well . . . since the closing date
was last Friday, April 8, we'll
put you out of your misery.

It's: Grear oaks from little
acorns grow

And, as many hundreds of
you know, the missing word

was, of course, ‘acorn’

Clever stuff. However, due
to overwhelming response
from entrants who must have
caused havoc in the home
playing with little bits of paper
we haven't yet been able to
draw the four winners.

So, sorry but suspense con-

g ==

por=
Laughline—

win £20

tinues, at least till next week
when we’ll publish the winners®
names

Some of you have already
telephoned the Oxford Street
office to know the result. But
don't waste your cash — we
reallywon’t let the secret out till
we publish it next week.

This cartoon was sent o us for |

publication. We all looked at it |
17 of us in PCN’s editorial
office — and with the exception
of a bit of bluffing from the
more macho among us, none
could see the joke. So we've
decided to put it to the reader
test.

And for incentive we're
offering £20 to the wit who
comes up with the funniest line.
Funniest, that is as judged by
the cartoonist and the editor

Get your entries to us by
April 29. Write them on a
postcard putting Laughline in
the top left-hand corner.

Champagne

feedback

We were not too sure whether
you get a free bottle of cham-
gne with every 12 copies of
rescue or 12 copies of Rescue
with every bottle of cham-
pagne. Life is never so simple
What you have to do is buy a
copy of Rescue detabase pack-
age thensend back a printout of
your VDU's parameters. if
yours is the lucky name drawn
out of the hat you get the
champers —a whole case of the
stuff. The catch is that the
package costs £340. Details
from Microcomputer Business
Systems on 01-253 3998,

IPCN DATELINES |

PCN Datelines keeps you in touch with up-coming events. Make

sure you enter them in your diary

Organisers who would like details of coming eventsincluded in

Event

Computer Technology Exhibition
Computer Open Day Exhibition

4th London Computer Fair
Manchester Home Computer Show
HP 1000 Users Exhibition &

Conference
Computer T

Show
Midland Computer Show
RIBA Computer Conference &
Micro City '83

Computer Open Day Exhibition

CompecScotland

& Robot Exhibition

& Conference
mpec Europe Exhibition

ional Computer Conference &
Exhibition

Con
N

Computers, Communications
& Electronic Tech
Exhibition & Conference

Dates Venue

April 13-16

Co Durham
April 14

Midland Hotel, Manchester

PCN Datelines should send the information at least one month
before the event. Write to PCN [
News, 62 Oxford Street, London W1A 2HG.

Organisers
Recreation Centre, Newton Aycliffe, Jan Huntley, Sedgefield District Council
Spennymoor 816166

elines, Personal Computer

s
International Computer, Computer  April 14-20

April 14-16
April 21-23
April 2

April 26
April 28-30
May 10-12
May 10-12

May 12

May17-19

Information Management Exhibition April 26-28

May 3-5
May 16-19

1-June3

May

Central Hall, Westminster, London
Midland Hotel. Manchester
Heathrow Penta Hotel, London

Wembley Conference Centre
Wembley

Bingley Hall, Birmingham
Bloomsbury Crest Hotel, London
Bristol Exhibition Complex

The Post House, Southampton

Kelvin Hall. G

SEOW
Venue

Scoul, Korea

McCormick Place, Chicago, USA

Centre Rogier, Brussels
Anaheim, U

Melbourne, Australia

Tony Kaminiski, Couchmead Communications
01-778 1102

Sue Manning, ALCC, 01-226 9874

Peter Freebrey, ASP Exhibitions, 01-437 1002
Conference Services, 01-584 4226

JohnCole, Reed Exhibitions, 01-643 8040

Roy Bratt, Reed E !.nh\l'lwIH-_UW'“J“:‘“JH
Joe Hunting, RIBA Services Lid, 01-637
Stephen Hybs, Tomorrow’s World Ex|
0272 292156

Tony Kaminiski, Couchmead Communications,
01-778 1101

Tracey(

non, Reed Exhibitions, 01-643 8040

Organisers
Korea Economic Daily, 441 Chun;
Ch ku, Seoul 100

imdong

Tony May, Clapp & Poliak, 021-384 3384
Tracey Cannon, IPC Exhibitions, 01-64
American Federation of Information Proc

Societies, 1815 N Lynn Stree

Arlington

22209
CETIA, PO Box 259, Roseville,
Sydney,N § W2069

88
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B COSMIC INTRUDERS
The original and best
intruders game with some
new twists - how long can

W ROAD FROG

Guide Froggy across the
road, then the river and
finally home - but beware

you last? the Evil Monster!
ANY GAME JUST
Including, VAT, post
& pack and OUR NO
£ QUIBBLE REPLACEMENT
] GUARANTEE

SPECTRUM GAMES

FREEPOST MANCHESTER M3 8BB

# 3l INSTANT CREDIT CARD SALES
LINE (24 HOURS)

061-832 9143

Dealer enquiries invited

worlds greatest arcade games”

W ROCKET COMMAND

Speed across the planet
surface to defeat the aliens
and save the Human race -
smart bombs and hyperdrive
to aid you.

for -
ZX Spectrum
and VIC 20

Featuring:

M Hi-Resolution Graphics
M Sensational Sound Effects
B Ruthentic Arcade Action
M Machine Code Thrills

Mnnm:lv
N

W MONSTER MUNCHER

Chomp the apples in the
maze before the monsters
eat you - if you can swallow
the boosters you might even
eat them!

— e s e POST COUPON NOW TO: s s s s

SPECTRUM GAMES, FREEPOST MANCHESTER M3 8BB
Any ZX Spectrum Any VIC 20

Please Monster Muncher

rushme  Rocket Command o
a copy Road Frog

of - Cosmic Intruders

SPECIAL OFFER - SAVE ON TWO -
SAVE £2.00 ON ANY TWO GAMES - PAY ONLY £9.00

I enclose cheque/P.O. for £
or please debit my Access Card No.

[(ITTTITTTTTTITTII
NAME

ADDRESS
N\

\‘mEFc;s? NO STAMP NECESSARY pet

|




Before you buy a personal computer,
try it first by renting from us.

You probably know just how much the right Nationwide MBS personal computer centres:
personal computer could help you in your London St. Mary Abchurch House
business or profession. 123 Cannon Street London EC4N SAX
But how do you decide on the right Telephone 01-621 1122
machine without making expensive mistakes? Bristol 14-16 Baldwin Street Bristol BS1 1SR
We have a very simple solution. Telephone 0272 277243

See the very best personal computers and
software in action at one of our
demonstration centres. Make your
selection and then rent your chose

Edinburgh Old Terminal Building

2882  Tumhouse Airport Edinburgh EH12 OAL
cORCH Telephone 031-333 1000 Ext. 3144/5
Eton 119/120 High Street Eton
Windsor Berkshire SL4 6AN
Telephone 07535 68171
Warrington The Genesis Centre

system from us until you're sure

you've made the right decision.
‘When you are ready,

simply convert to a purchase

agreement. If the system isn't Garrett Field
right for you, we'll help you choose Birchwood Science Park
a more suitable one. Warrington WA3 7BH

Naturally, you can continue to rent long Telephone 0925 822261
term... which may be financially advantageous Wirksworth Blind Lane Wirksworth
to you. Alternatively. we can arrange leasing or, Derbyshire DE4 4EZ
of course, direct purchase at the outset. Telephone 062 982-3120

However you purchase, you'll have a good

deal with MBS. And you can rely on unbiased, l

expert guidance from the computer \I

professionals at our centres. MBS Personal Computers Ltd
Call in today. 119/120 High Street Eton Windsor Berkshire SL4 6AN






