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BY NEXT YEAR,
EVEN IBM MIGHT HAVE ON E

This is the Sanyo MBC 555.

The first high performance business
machine of its kind to offer the compati-
bility and versatility of a true 16-Bit business
micro for less than £1,000+ VAT*

A revolutionary price for a revolution-
ary machine because with 128K RAM ex-
pandable to 256K RAM, both the twin drive
MBC 555 and the single drive MBC 550 have
an 8 colour graphics capability (640 x 200
dot resolution),an 8088 CPU for high-speed
processing, a Centronics parallel printer
interface and free bundled software.

Add to this the support of a compatible

*EXCLUDING MONITOR.
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range of peripheral equipment, a compre-
hensive selection of software anda price tag
of less than £1,000+ VAT (MBC 550 £749+
VAT) and you'll probably understand why
this package is so attractive.

But the real beauty of the MBC 555/550
series is that you don’t have to wait until
next year for them,

If you want to see these two innova-
tive machines from Sanyo’s proven range of
Micros phone LOGITEK on 0257 426644 or
STC on 0279 26777 or ICARUS on 01-485
5574 or clip the coupon and we'll show you
how to stay one step ahead.

Company

l Position in Company

| Address __& .

|
=W

Tel. no

Return to: Marketing Dept., Sanyo Marubeni (UK) Limited,
Sanyo House, 8 Greycaine Road, Watford, Herts.

"D SEE SANYO THEN DECIDE

2 SANYO
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*MEWS

1 5 HARDWARE NEWS
Prestel on the BBC, more
communications developments, price

cuts and more new micros.

2 1 SOFTWARE NEWS

Practical software for the QL,
dBase III announced, plus more
integrated packages.

2 IBM PC NEWS

IBM brings its portable to
the U.K., and new look-alikes appear
from Mad and Otrona. Software
“highlights include low prices and
project-planning packages.

29 MICROMOUSE RESULTS
John Billingsley reports on
the British Championships held at the
Computer Fair.

>FEATURES

8 STEREO IMAGES

FOR THE BBC
Get out your red and green glasses
and start programming in stereo.

9 THE CLEAN

MACHINE
Chris Naylor recommends you scrub
down your motherboard. -

9 4 FICTION

STY-X SOFTWARE
A teacher turns programmer and
signs a lucrative contract.

HFIMTERESTING

INPUTS

99 KEYBOARD-FREE
COMPUTING

This month’s special section looks

beyond the mouse at new ways to
interact with micros.

1 oo SPEECH

The Texas Instruments
speech system and other products
show the potential of voice input.

1 08 PICTURES

Chris Bidmead checks out
the Wang Pic system, and explores
the possibilities of picture input.

1 1 INPUT NEWS
ROUNDUP

Ian Stobie provides an overview of

some of the other interesting input

devices now becoming available.

*REUIEWS

58 HANDS-ON THE
SINCLAIR QL

Glyn Moody tries to pin down the
QL which, due to its continuing
development, offers a moving target.

LELLLERS e e

e T

7 3 THE ADVANCED ’
TANDY 2000

Tandy is one of the first to market an

80186-based micro. How well does it
perform?

7 OPEN ACCESS

Paul Myerscough completes
his two-part review of this integrated
package.
8 THE POWER

OF 0S-9

Chris Bidmead is impressed by this
Unix-like operating system that runs
on 6809-based micros.

1 5 IBM BOOKS

Paul Myerscough reviews
a selection of the many books
arriving for IBM PC users.

sREGULARES

EDITORIAL —

MSX INVADERS
Are the Japanese going to sweep
aside British micro manufacturers?

FEEDBACK

Requests, advice, competition
results, and Boris Allan in a fix.

3 CHIP-CHAT
Ray Coles on the chip
shortages currently causing problems.

3 9 PATENTS PROGRESS
John Hooper reviews the

technological advances revealed

through patent applications.

4 SOFTWARE WORKSHOP
Mike Lewis tells you how
to speed up sequential searching of

S

1 0 HANDWRITING

Glyn Moody tries out
pen- and finger-writing as interesting
ways to enter data.
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6 APPLE Ilc
TRANSPORTABLE

Roger Cullis takes the lid off Apple’s

stylish new machine.

disc files.
1 2 OPEN FILE

Free programs for the
Acorn BBC, Apple, Commodore and
Spectrum micros.




IS THIS LEVEL OF RELIABILITY
REALLY NECESSARY?

ACCUTRACK

If you've ever lost data due to a faulty disk, you know how Distributed in the United Kingdom by:

important reliability can be. Penbie International (C.A ) Ltd.
That’s why Accutrack disks are critically certified at 2-3 23 Addington Road

times the error threshold of your system. Why they’re Reading RG1 5PZ

precision fabricated for higher signal quality, longer life and Berkshire

less head wear. And why we take such extra steps as testing Tel: (734) 664361

single-density mini disks at double-density levels. So you don’t

have to worry about the reliability of your media. ACCUTRACK

Accutrack disks. OEMs have specified them for years. You

Dennison KYBE (UK)
can trust them for your data. Rl .

Tel: (923) 50596

Telex: 923321

Offices and representatives worldwide
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MSX

——Editorial=—

Invaders

SO FAR the Japanese have not made much
impact in the microcomputer business. A great
many people have bought Japanese cameras,
audio equipment, motor bikes and other
consumer goods. Very few have bought
Japanese micros:

If you believe the hype, all this is about to
change with the arrival of the MSX system.
Before Christmas the shops will be flooded
with standard MSX micros made by leading
consumer-products companies such as Canon,
Hitachi, Pioneer, Sony and Yamaha.

The main selling point of the MSX system is
compatibility. All the machines will comply
with 2 minimum hardware standard drawn up
by Microsoft. Therefore, it is claimed, they will
all be able to run the same software and use the
same peripherals.

This is a very attractive idea. There is no
doubt that the ready acceptance of micro-

computing is being limited by the inability of |

one machine to run software designed for
another. However, it is one thing to exploit an
existing standard, such as the 35mm. film or
the long-playing record; it is quite another to
establish such a standard in a rapidly changing
market.

One problem with having 15 or 20 micros
that are essentially the same is that this is
boring. When you’ve seen one MSX micro,
you’ve seen them all. Goodness knows what
the unfortunate editor of What MSX?
magazine is going to write about — the position
of the. cursor control-keys, perhaps. Some
MSX micros come in prettier colours than
others. . . .

This is not like IBM PC compatibility, where
different firms are competing to offer faster,
cheaper, prettier and more powerful versions
of the same machine but without infringing
IBM’s copyright. The MSX machines are not
competitors, merely clones.

A second problem is that the MSX standard

is woefully out of date. It is based on the eight-
bit Zilog Z-80 microprocessor, while all the
exciting developments are taking place in the
16-bit and 32-bit world. Basing the standard on
the Z-80 rather than, say, the 8086/8 —
favoured by the IBM PC and so many others —
looks inept.

This is not to say there is no place for low-
priced Z-80 micros like the Amstrad CPC-464,
or for standard eight-bit CP/M business
micros, and so on. But MSX is attempting
something more dramatic. It is attempting to
sweep the world and establish a new standard.

A third problem is that there is almost no
software available for MSX micros, and what
software there is looks very weak. This fact
could undermine the whole operation. After
all, there is no point in having access to
standard software if the standard software is
not worth having.

The MSX invaders may well be a success.
They at least have a proper Microsoft Basic,
and come fully equipped with joystick ports, a
cartridge slot, a printer port and other things
that U.K. manufacturers can sting you for as
extras. They will undoubtedly — like other
Japanese consumer products — prove to be
well made and reliable. And they will be
delivered on time. Again, the contrast with
British and American products puts us to
shame.

But if the MSX machines are not all-
conquering, this does not mean the Japanese
have been beaten. Look inside many British
and American micros and you will see Japanese
chips and Japanese disc drives: Attached to
these micros you may find Japanese televisions
or monitors, and Japanese printers — even
Japanese portable computers.

We in the U.K. can be proud of our pioneer-
ing work in microcomputing. But let’s not rest
on our laurels. The real battle has hardly
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As the cost of chips continues to fall the number of low-

proportion, and one recent addition to the market is the
Acorn microcomputer.

It is a two-board unpackaged system from a company
called, somewhat confusingly, Acorn Computer, for £81

separate 5V power supply before it will blink into life.
uses the 6502 processor from MOS Technology. It is

lines are implemented on the processor board.
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cost microcomputers available appears to rise in inverse

assembled and £70 in kit form. The Acorn also requires a
In common with Apple, Pet, Kim and Aim-65 the Acorn
capable of addressing up to 65K of memory if all adgress
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The Acorn, in fact, has just over 1K of RAM on the
processor board. Additional RAM can be added using an
expander board, together with Gne more 8K memory
boards when they become available.

The two Acorn circuit boards are mounted one above
the other and dre connected by a 20-way cable. The fower
board, which Is also available separately as an industrial
controile board, contains the CPU, 1K RAM, a 16-way
RAM HO chip used by the keyboard, the monitor RAMs
and address decoding circuitry. Sockets for an additional
RAM 10 and 2K of EPROM are aiso included.

PC Volume 2 issue 9
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micro FA.

MONITORS |

\

£268.69

Microvitec 1451

+VAT =£309
Monochrome
Sanyo DM2112 £75
Sanyo DM822 C2X £103
Teco with Zoom £105
Colour
Microvitec 1431 £195 §
1431 (RGB/PAL/AUDIO) £225
Microvitec 1451/1451QL £309
1451 (RGB/PAL/AUDIO) £340
Microvitec 1441 £499

{High resolution
plastic case)

PROCESSORS

. \
S =

£338.26

BBC Model B

+VAT =£389
BBC Model B £389
BBC Model B with DFS £459

Acorn 280 Ext. Processor £299
Acorn Electron £199
Torch Unicorn Package P.0.A.

DISC INTERFACES,

Kenda Mighty Dak
Kenda Professional (double density)

£90

£130
Opus double density £130
Acorn DFS Kit £97

Selection of acoustic coupiers
and-mini-modems in stock

* BT approved

* Portable models

* Low cost

DISK DRIVES

Inc VAT
SPECIAL OFFER ITT RL2301 £280
3" Drives
200K Single 40T £185
400K Dual 40T £369
Torct Ext. Processor
Single +Software £299
100K S/D 407 £127 Torch Ext. processor
400K Mitsubishi 40/80T £199 + software + twin drives  £749
Computer Concepts ROMs
from £32
Acorn Business Software £24
Double Acorn Data Recorder £32
e
OIS storage space from £57
Floppy Disks
& £4.50 Printer Stands £16
51" SIS 40T £1,80 Stacking units £23
51" DIS 407 £2.10 (also with lockable
51" DJS 807 £2.90 compartment)
S
t oxton
&) / Underground _l gqu;re

i

1S piRyUg
1§ 18u0J0

a
<>\< ] 7017

ALL PRICES INCLUDE VAT

Prices-shown are for cash & carry sales and are correct
at time of going to press

57 Hoxton Square
London N1

peoy

Export price list available
Mail order and credit cards accepted
OPEN 9-6 Monday to Saturday

57 Hoxton Square
London N1
Tel: 01-729 1778

micro FAS T

THE EXPERTS

£221.73

Epson RX80 F/T

+VAT- = £255
Star Gemini 10 £249
Star Delta 10 £365
KDC FT-5001 £234
Epson RX80 £219
Epson RX80 FIT £255
Epson FX80 £379
Mannesman MT80 £225

£326.08

Juki 6100

+VAT =£375
JUKI 6100 £375
Silver Reed EXP500 £315
Daisy Step 2000 £289
Plus
JUKI Sheet Feeder £239
JUKI Tractor Feed £109

Serial Interface Conversions

8143 — Epson. £30
8148 — Epson (2k buffer

XON/XOFF protocol) £65
JUKI £55
Pius cables from £12

A.C.T. Apricot
Processors and
Business Systems
assembiled to your
specification. price
dependent on
equipment supplied.
Call us to discuss your
requirement.
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Fair deal?

IN YOUR EDITORIAL “‘A fair deal’’ in the June issue, I believe
you have lapsed into a form of self-delusion over.the issues
at stake.

A microcomputer is a manufactured article and, like all
such goods, has an economic selling price which depends
upon volume throughput at every stage of construction,
advertising and selling. The software has similarly
calculated sales economics, and the value of after-sales
support is proportional to the individual customer’s needs,
while maintenance is most decidedly a cost-plus exercise.

The cost of an unsupported sale must therefore be
minimal, and any customer electing to take goods on this
basis should be entitled to a minimal price structure for
every part of the system purchased. .

Any other arrangement is little different than being
offered a piano at an artificially high price, supported by an

added ‘‘free offer’’ of five years’ piano tuning and free .

sheet music, when one owns a tuning fork and wants the
instrumerit as support jn composing one’s own music.
With an increasing number of firms now offering micros
with free software of an apparent value exceeding the cost
of the hardware — Sinclair and Advance, for instance —
overpriced services will eventually force a high proportion
_of the new High Street micro-sharks back out of the
business. Meanwhile user over-friendly software will
gradually minimise the need for advice and support to the
level where an honest cottage industry cap fulfill demand.
Nor is this the end of the game. Regardless of whether the
-IBM PC is considered advanced technology, it is probably
true that its standardisation of hardware, operating system,
disc format and Basic will bring stability to the market. It
should also encourage look-alikes that will ensure every
aspect of the system is subject to healthy competition and
lower prices.
B A Martin,
Solihull,
- West Midlands.
® The editor adds: The problem some dealers face is that
they sell micros as though they were record players — just
load the software and all your problems are over.
Customers then find they have bought a piano they do not
know how to play. So they go back to the dealer expecting
free piano lessons.
Even today, dealers find that the knowledgeable “‘I only
want a big discount’’ buyer often needs as much support as
the self-confessed ignoramus.

Missing the
80-Bus

GLYN MOODY’S article on ex-
pandable systems was very
disappointing. Has he never
heard of Nasbus, also known
as 80-Bus? It has existed since
1978, has over 28 cards.avail-
able and is used in several
different manufacturers’
machines: ‘Lucas-Nascom,
Gemini and Quantum, to name
but a few.

The amazing IO Research
Pluto graphics system connects
to 80-Bus machines. Cards are
8in. square, which is only just

big enough for Gemini’s 512K
Ram disc board. In fact, I can’t
think of a better way to put
together a really powerful,
versatile system. Mine is a lot
faster than the safe but boring
heap IBM sells because you can
even fit a 32-bit arithmetic
processor if your applications
need it.
Chris Blackmore,
.Taunton,
Somerset.

Basic Truth

TWO ERRORS have been spotted
in my article ‘‘Basic Truth”’,
published December 1983. The

PRACTICAL COMPUTING September 1984

first is rather small, and should
not have caused any problems.
Halfway down the third col-
umn, the GetA should have
GetA$
The second error, on the
other hand, could well have
been the cause of much
grievance. Also in the third
column, the alteration to trans-
fer control to the paddle
buttons was
PEEK(42949)> 127 + (PEEK
(49250) > 127)
It should have had an extra pair
of brackets, so:
(PEEK(42949)> 127) + (PEEK
(49250)>127)
Philip Musk,
Godalming,
Surrey.

Sharper than
a QL

WHEN REPORTING the Bench-
marks of the QL in your June
hardware news, your writer
says ‘‘the new machine emerges

. faster than all eight-bits
apart from the BBC Micro”’.
Might I point out that the

'| Sharp MZ-700 has the same

average as the QL and in all but
one test.is considerably faster.
It is also faster than the BBC B
on Benchmarks.1 and 4.
BJFord,
London NW10.
® The editor replies: We have
not . Benchmarked the Sharp
MZ-700, but we will.

Spectravideo
328

WITH REGARD to Fin Fahey’s
review of Spectravideo’s 328
personal computer in Practical
Computing, June 1984, 1
would like to point out some
rather glaring inaccuracies in
this article.

In the first paragraph, Spec-
travideo is described as a
subsidiary of Coleco. This
statement is totally wrong.
Spectravideo is Hong Kong
based manufacturing company
with its international market-
ing headquarters in New York.
The company does ‘manufac-
ture an adaptor for its machine

— Feedback=—

which enables users to play all
of the Coleco games, but that is
the only connection.

Spectravideo -Ltd, the U.K.
distributor of all Spectravideo
products, is an independent
organisation set up to market
and distribute the complete
range of Spectravideo products
in Great Britain.

With regard to the comments
made about software availa-
bility I-would like to point out
that there are at present 38 soft-
ware titles available from
Spectravideo itself, and many
British software houses are
converting existing programs
or writing new titles for the
Spectravideo computers. In
addition, ‘both the SV 318 and
SV 328 are compatible with
CP/M, the largest library of
software in the world.

Keith Newman,
Spectravideo Ltd,
Morden,

Surrey.

Fixing
notation

IN° THE DISCUSSION of whether
infix, prefix, or postfix no-
tation should be used in Logo, I
seem to remember — I think it
was in the report of the Chil-
tern Schools Logo experiment
— - that children often said
aloud ‘50 forward'’, which
they had to change to Forward
50.

Consider the drawing of a
square: in particular, consider
the sequence of ideas involved.
We have to move, and first of

| all we have to work out how far

to move — say, 50. At the end
of the move we turn through 90
degrees, right or left.

The sequence so far is
50 UNITS 90 DEGREESRIGHT
where Units replaces the Logo
Forward, and it operates after
the event, rather than before;
Degreesright replaces ' Right.
Units and Degreesright use
postfix notation rather than
Logo’s prefix notation.

We have drawn a side and
have made aturn, but to draw a
square this sequence has to be

(continued on next page)

Our Feedback columns offer readers the opportunity
of bringing their computing experience and problems
to the attention of others, as well as to seek our
advice or to make suggestions, which we are always
happy to receive. Make sure you use Feedback — it is
your chance to keep in touch.




{continued from previous page)
performed four times: )
50 UNITS 90 DEGREESRIGHT 4
TIMES
and the Times is a postfix
Repeat. What is repeated is the
portion from the beginning of
the line, up to the parameter
whose value is 4. If there are
other commands to precede the
repeated action sequence, then
possibly we can use square
brackets to delineate the extent
of the repeated action. For
example

35 DL (50 UNITS 90 DR) 4
TIMES

where DL is short for degrees
left: the names of actions are
not chosen for ease of use, they
are merely different to those of
Logo for illustrative purposes.
To construct a procedure to
draw a square
“SIDE USEDBY SQUARE
:SIDE UNITS 90 DR 4 TIMES

FINISH
and SO to use square we

100 SQUARE
The ability of the postfix sy-
stem to provide a coherent
system is clear. Take the ex-
ample of a child who is asked
‘““You have five sweets, then
somebody gives you one more.
How many will you have?’* We
can write this as
51MORE ANSWER
or, equivalently
51 + PRINT

Postfix notation is the logical
notation to use: it matches chil-
dren’s thought patterns, and
allows these thought patterns
to be discussed; also it leads to
greater efficiency on the com-
puter because it is more logical.
Postfix notation is used, for
example, in Forth.

In prefix notation, the sweets
example would be written in a
manner somewhat like

PRINT ADD5 1
which, I feel, does not have the
same clarity. Prefix notation is
not sequential; indeed, it is
anti-sequential at times. Con-
sider these three examples of

infix

SQUARE (2 + 3)* (4 - 5)
prefix
S%UARE MULT ADD 2 3 SUB 4

and postfix
2 3 MORE 4 5 LESS

TIMESTOGETHER SQUARE
I prefer the first and third
versions. The first is useful
because that is-the way conven-
tional arithmethics works, and
the third presents tasks in the
order in which we solve them.
The prefix form contravenes
the task ordering: the last task
to be performed is Square, yet
it is the first task to be
encountered.

Finally, consider the list 2 3
4, where we wish to add 1 on to
the value of the first ip the list,
using postfix
2 3 4 FIRST 1 MORE ANSWER
It becomes a simple matter to
extract the second element in
the list, because we start by re-
ducing the size of the list by one
element using Butfirst:

2 3 4 BUT FIRST 1 MORE

ANSWER
It is known that this task pro-

duces slight problems with

infix notation, so look at how

the task is expressed in a prefix
notation

PRINT ADD FIRST BUTFIRST

2391

Boris Allan,

Stockport,

Cheshire.

BBC comms
problems

WE RECENTLY had some diffi-
culties trying to communicate
between the BBC Micro and
a Vax using a multiplexer,
modem and the Sussex Uni-
versity Workstation chip. One
problem was that the BBC’s
RS-423 socket is labelled incor-
rectly in the BBC User Guide
and the RTS and CTS pins are
sometimes transposed.

— Feedback=—

Pin 2: transmit —J

Pin 3: receive
Pin4: RTS ——
Pin 5: CT§ ——————
Pin 7. ground

The RS-423 socket on the BBC Micro.

The Sussex University in-
structions are fine for a local
micro but for a remote micro
they are incorrect. The correct
connections are show in the
diagram; you do not need to
short circuit RTS and CTS as
directed.

The DIN sockets and plugs
on some machines and on some
cables allow the user to insert
the plug into the socket in two
different ways, thus potentially
reversing the connections.

M S Brooks,

City & Guilds of
London Institute,
London WC1.

Home
accounts

THREE LINES were not
included with the Spectrum
Home Accounts Budget
program published in the
June issue. They are:
32letb=0:let b$=“0": et
m$ = ‘“last month”
33 DIM ¢(20): DIM y$(20,5):
DIM p$ (20,8)

34letu=0

VDU 24

THE LETTER from S J Steward
in the June issue of PC,
purports to show a fault in the
operation of VDU 24, which
defines a graphics window, fol-
lowing the use of VDU 29 to
define a new graphics origin.
This fault does not exist, at

least not with OS 1.2 and Basic
2
Graphics windows must be
defined relative to the current
graphics origin, as can be seen
by examination of the routine
starting at &CA39 in OS 1.2.
Attempts to define off-screen
co-ordinates are always ig-
nored, even when three out of
four may be acceptable. VDU
29, however, works on the ab-
solute screen, as can be seen in
its routine starting at &CAA2.
Adrian Stevenson,
Oxford.

BBC word
processing

WHEN YOU carry reviews of
software you have a duty to-
wards your readers, many of
whom may rely on reviews in
deciding which alternative to
buy. I was therefore a little
concerned to see Barbara
Conway’s conclusion on the
Wordsworth word-processing
software — PC, June 1984,
saying — ‘‘domestic and light
business users will not go
wrong’’.

I bought Wordsworth for
domestic use, and in so doing 1
went badly wrong. The system
is cumbersome and virtually
unworkable. It has some ad-
vance features, but since the
basic system is so totally
impracticable they are ef-
fectively valueless.

Even simple things like

(continued on page 13)
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A picture can be worth more than a thousand words.
Computer graphics can convey complicated information at a

glance-instead of forcing you to plough through tables of data.

Your personal or professional computer can generate all
kinds of graphics—and now, with a new computer plotter from
Hewlett Packard, you can turn those graphics into colourful
high quality graphic hard copy in minutes.

A diagram to show a complex process or component
more clearly than a description ever can. Charts to compare-
to let you spot trends and relationships instantly.

And if you have presentations or reports to make;
graphics will help make your point in a way a row of figures
never will. Plot onto paper-or onto overhead projection
transparency film.

Choose either the six-pen graphics plotter with A4 and
A3 capacity, or the 2-pen A4 model.

Both are surprisingly affordable-and they have all the
quality and reliability you would expect from one of the most
important computer equipment manufacturers in the world.

ewlett-Packard
gives your computer
ans of expression.

h—_
h_.‘-
e ——

And don't forget that they are compatible with just
about any personal computer available today—or likely to be
available in the future.

So find out more about giving your computer a new
means of expression today. You can see one demonstrated at
your local Hewlett-Packard distributor.

Or send the coupon below:

_—_—_—_—_—_—_—
Send to: FREEPOST, Enquiry Section, Hewlett-Packard Ltd., Eskdale Road,
I Winnersh, Wokingham, Berkshire RG11 1BR
I Id like to discover a new means of expression. Please send me more information

on Hewlett-Packards colour graphics plotters.
Y -

ADDRESS

‘ My personal computer is:

| gp HEWLETT

pAC KA n D PC/OZJ
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A complete
workstation for

the price of a
home computer

2239

Computer complete with
green screen VDU (GT64)
1

¥349

Computer complete with
olour monitor (CTM640)

‘EPC 464

complete
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It’s mouthwatering.

64Kof RAM, 32K 0of ROM, ahigh
resolutiongreenscreen VDU, integral
cassette datarecorder, typewriter style
keyboard, numerickeypadandavery
fastextended BASIC. Allfor£239.(The
CPC464isalsoavailable witha colour

------

......
-------

CPC464 colour monitor (CTM640)

monitor instead of the green screen
VDU for £349 complete).
You'dbehard pressedtofindacom-
parable computerat that priceletalone
the monitor and recorder.
Andthe CPC464 comescompleteand
ready-to-go. Just plug itin.

AU AMBEALC AMSTRAD BAI
¥ COY

AMSTRAD
CPC 484

of the CPC464’s high specification
and speedloading capability. Which
meansevencomplex programscanbe
loaded quickly.

Business applications, educational
programs and arcade games are all
designed to make maximum

use of CPC464’s im-
pressive graphics, stereo

sound and processing
abilities.

64K RAM (42K available).

Thelow cost but powerful CPC464 is
equally at homein businessand educa-
tionalapplicationsasitisrunning the
household budget or playing games.

With42K RAMavailabletoBASIC,
the opportunities for sophisticated and
complex programming are consider-
able.

80 column text display.

The green screen VDU is purpose
designed with a bright, crisp, 80 column
text display that compares favourably
with systems costing several times as
much.

Youcan programupto8textwindows
and there’s a graphics window, too.

The CPC464 hasatypewriterstyle
keyboard, large ENTRY key, sensibly
positioned cursorkeys, numerickeypad
for fast data entry and a full 8-bit
character set.

Ifyouthinkthatsoundsimpressive,
waituntil youhearthe 3-voice, 7-octave
stereo output throughahi-fiamplifier
and speakers.

Amsoft. High quality software.

Awiderangeof programsisalready
available and we’reexpandingit rap-
idly. Thesoftware takes fulladvantage

Amstrad. User Club.

Members enjoy immediate benefits
like the privilege card, Club binder,
regularmagazine, competitionsfor

User
club

AMSTRA

CPC 464

MEMBERSHIP NUMBER

valuableprizesandcontact withother
Amstrad users.

Whether you're interested inserious
commercial applications or simplya
gamesfanatic, you'llwanttojointhe
Club.

CPC464.
Unlimited scope for expansion.

We've thought of everything you’re
likelytoneedinthe future. That’s why
there’sabuilt-in parallel printerinter-
face. Alowcostoptionaldiskdrive
systemincluding CP/M* (withthe op-
tion to access 3000 programs) and
LOGO. Joystick port. And the virtually
unlimited potential of the Z80 data bus
with sideways ROM support.

Finally, apowersupply and modu-
lator (MP-1)allows youtoconnect your
CPC464 greenscreen VDU systemtoa
colour TV.

REGISTERED NAME ~
Optional disk %
EXPIRY DATE drive DDI-1
NOT TRANSFERABLE _SEE MEMBERSHIP CONDITIONS FOR TERMS OF USE 8;}%1“5&3%5%% £199.95

Optional 80 columndot matrix printer DMP-1operatesatupto50characters persecond. Combined with the CPC464,
it offers a high performance text processing system for only £199.95.

BOOTS TOAMET Dixons

AND OTHER
COMPUTER
STORES

Menzies RUMBELOWS

*Trade mark Digital Research

I'd like to know more about the new CPC464 complete computer system.

Please send literature right away.

I
I
I
| ADDRESS
I
I
I

) p— POSTCODE e )
To: Amstrad Consumer Electronics plc, Brentwood House, 169 King’s Road,

AMSTRAL

ONE GREAT IDEA AFTER ANOTHER

PC1

® Circle No. 105
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Mini’s too expensive

For a multi-user business system expandable to 16 screens you used
to need a sizeable mini, say from DEC or Burroughs, with a hefty
price-tag for hardware and software, with long time-scales.

- Micro’s
too small

Micros, like Altos, Sage and Rair,
8-bit or 16-bit, are doomed by CPU
degradation, being based on the
time-sharing principle. PCs, like
IBM and Apricot/Sirius, just aren't
in this league at all, networked or
otherwise.

-

1

-

o Ui
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SwerStar
multi-user system..

SuperStar is a multi-processor system in
which up to sixteen 16-bit processors, each
with up to 1Mb RAM, are integrated in an
attractive desk-top unit. All users can work at
full speed in genuine multi-user, multi-tasking
mode with full file/record locking and spooling.

At half the price of a mini and a give-away
price for the world'’s largest selection of software,
SuperStar is just right for any multi-user
application.

£5975 buys a complete 2-user high-
performance system, with 10Mb winchester and
VDUs. Additional users for £995 each, including
VDU and processor.

Supports all CP/M and MS-DOS programs as
well as the wide range of BROMCOM genuine muliti-
user software.

RROMCOM

417-421 Bromley Road, Bromley, Kent BR1 4PJ
Tel: 01-697 8933 Telex 896691 TLX1RG

OEM, Dealer and Overseas enquiries are welcomed.

is just right
.

]

SuperStar is a trade mark of Bromley
Computer Consultancy. CP/Mis a
trade mark of Digital Research. MS-
DOS is a trade mark of MICROSOFT.

SuperStar-16 has a 16-bit Master Processor which runs IMPOS (BROMCOM designed true 16-bit controlling operating
system). IMPOS supports CP/M, MS-DOS and shortty Xenix in slave processors i any combination and it is fully upward
compatible with ACTION DPC/OS, Televideo MmmOST and TurboDOS.

@ Circle No. 106



NEW
GENERATION
MULTI-
PROCESSING
SYSTEM

IMPOS® (Intermixed Multi-
processing Operating System) is
upwards compatible with
TurboDOS, Televideo
MmmOST, Action DPC/OS
and MP/M + CP/NET
software but with a difference.
It is written in the highly
transportable language C which
runs in 16-bit and 32-bit master
processors with a much higher
degree of performance and
sophistication. !
Further; while others offer
only CP/M80 or CP/M86 com-
patibility, IMPOS® supports a
much wider choice of the most
popular operating systems for

the slave processors i.e.
CP/M80, CP/M Plus,
CP/M86, Concurrent
CP/M86, MS-DOS and

XENIX all working simul-
taneously sharing common
resources.

GENUINE MULTI-
USER
ENVIRONMENT

Same generic operating
system (i.e. Digital Research vs
MicroSoft) within the same
system have full genuine multi-
user facilities e.g. record / file
locking. :

The fact that all previous
generation multi-processing
software written with the
constraint of 8-bit instruction
sets and, of course, a memory
size of 64Kbyte of RAM makes
them rate very poorly against
IMPOS® which has been
implemented with 16-bit and
32-bit instruction sets and
IMbyte of rmemory space. Of
course higher processing power
i1s an added bonus. Wide ara
networking over Ethernet is also
supported.

SUPERSTAR 16"

BROMCOM®  SuperStar
16™ js the first implementation
of IMPOS®. Superstar ™ is a
desk top system with integral
winchester of up to 80Mbyte
and a tape streamer of
40Mbyte. Slave processors are
Z80A with up to 128Kbytes or
iAPX186 with up to 1Mbyte
RAM. A total of 16 Slave
processors can be accom-
modated in any combination
while the current Master
processor is an 8086 with up to
IMbyte of RAM.

For more information ring
01-697 8933 and ask for Bob
Bartlett.

(continued from page 8)

laying out a letter, with an
address at top-right roughly
lined up with the right-hand
edge of the text, can only be
achieved by counting line
lengths, subtracting from 80
and then tediously typing in 60
gaps before typing text.

After comparing it with
Wordwise, which is simplicity
itself to use, no truly consci-
entious reviewer could suggest
that anyone should seriously
consider Wordsworth..In fact,
I should be interested to know
if there are any satisfied users
of Wordsworth around, apart
from the writer of the program.
I am so dissatisfied with my
disc version of Wordsworth
that 1 would give it to anyone
willing to wrestle with it.

Rolf Clayton,
London NW7.

AS A USER of the Merlin Scribe
word-processing package on
my BBC Model B, I must take
Barbara Conway to task for
not being sufficiently enthu-
siastic about this excellent
system. It is not merely idiot-
proof, thank heavens, but also
of limitless memory and easily
updated. The latest utilities
disc, version 1.31, permits
automatic or manual page
numbering, as well as headers
and footers and easy changes to
the printer instructions.

I would encourage anyone ||
seeking a versatile first-time
word-processing package to|!

consider Merlin Scribe, which
is very comprehensive despite
its simplicity of use. The back-
up from Merlin is excellent: I
received a replacement up-
dated utilites disc free of charge
by return of post. The linked
database system is due out
shortly and will also be obtain-
able combined with Scribe on a
single chip.
T G Williams,
London SW12.

Sorry!
Wi APOL OGISE For the non-
appearance ol the August
issue ol Praitical
Computing, Volume 7
Issue 8. This wa: due t0 an
industrial dispute.
Subscriptions will be
extended by one maonth, so
each subscriber will still
receive 12 issues of the

magazine.

Wren
development

I READ Chris Bidmead’s
evaluation of the Wren
Computer. system in the June
issue of PC, and would like to
clear up a couple of points that
have since come to light.

A cover to protect the screen
in transit is supplied with the
Wren and has been designed to
house cables, discs and quick-
reference guides. A carrying
case is also available as an
extra, which houses thé com-
plete machine. Some changes
have been made to the sliding
mechanism so that there is no
difficulty sliding the keyboard
in and out. The production
model now has a fan fitted at
the rear of the cabinet.

M-Tec (U.K.), which sup-
plied BBC Basic (Z-80) for the
Wren, is also producing a pro-
gramming manual for the

Basic, and is supplying it
direct.

Gerald Perry,

M-Tec,

Reepham,

Norfolk.

THE REVIEW of our Wren
Executive System in the June
1984 issue of PC, while very
positive about the machine,

—Feedback=—

Wrens at Thorn EMI Dynatel’s
Treorchy plant.

does mention possible pro-

duction delays. 1 am happy to

tell you that production is now

well under way, and we have no

doubt that they will indeed sell
“‘by the flock’’.

Terry Cartwright,

Prism Technology

Holdings Ltd,

London EC1.

Cardbox-Plus

NO, it’s not Caxton’s Cardbox-
Plus in ROM on the Epson
PX-8 — see PC July page 67.
Cardbox is written by us and
published by Caxton Software;
Cardbox-Plus is written and
published by us, and it is a
special version of this that
forms the Portable Cardbox-
Plus on the PX-8.
Martin Kochanski,
Business Simulations Ltd,
Speldhurst,
Kent. [

RML winner

WINNER of the RML 480Z
languages competitiori which
appeared in PC March and
April issues is Peter McClean
of Be]fast. The prize is a
disc-based 480Z computer
system with peripherals

and software donated

by Research Machines Ltd.
In accordance with Peter’s
wishes the prize goes to his
school, the Christian
Brothers’ Grammar School,
Glen Road, Belfast.

The correct answers to the
questions about
programming languages
were, inorder: ECBBDB
A E CE . Among the many
good sweatshirt slogans
suggested in the tie-breaker
were ‘I was a centrefold in
Practical Coimnputing”
and many variations on
the**Programmers do it
logically’’, ‘“‘Hackers do it bit
by bit”’ theme.

Suggested new languages
included Vocal — Voice
Oriented CommAnd
Language; Magic — Multi-
purpose Animated Graphics
Instruction Code; goal —
Games Oriented Application
Language, and Epilog —
Education Programming In
LOG, which was described
as the last word in logic
languages. However, Peter
McClean’s was the best
entry, combining the right
answers with a good
sweatshirt slogan, ‘‘Take a
peek inside Practical
Computing’’ and a plausible
language acronym.

The large number of
entries we received for the
competition has encouraged
us to arrange more
competitions for forthcoming
issues. Meanwhile thanks to
everyone who entered, and to
Research Machines Ltd.

PRACTICAL COMPUTING September 1984
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MBC 550
S{ngle
5V4" floppy ! =Ty R
discdnve | L g e | | 121
ET49 (+VAD) = '
The new Sanyo 16 BIT small business micros. .. with
tremendous potential for businesses of all sizes.

16 BIT 8088 CPU with powerful MS-DOS operating system
128K RAM expandable to 256K
Centronics compatible parallel printer port

Compact desk top design with detachable keyboard .

Optional high resolution green phosphor or colour monitor ﬂi i ! i( 1 :—“ - =
= I‘ L}

2 3§ SOFTWARE ,;2,

MBC 550 MBC 555

2
Q

MBC 555
MS-DOS WORDSTAR MS-DOS WORDSTAR CALCSTAR Twin
BASIC CALCSTAR BASIC MAILMERGE INFOSTAR SW gO_DDY
isc drives
EXTRA FROM ICARUS £999 (+ VAT)
Y Integrated sales, purchase and nominal ledger Y 10 MB external hard disc
accounts package available. : . .
i The backing of the nationwide Icarus dealer network
¥ Choice of 160K (standard), 320K for application advice and installation.
or 640K discs
SEE SANYO @ "THEN DECIDE. . .ICARUS
Full details 1y
of the new
Sanyomicros
onrequest.

RUS

ICARUS COMPUTER SYSTEMS LTD, 39-51 Highgate Road, London NWS5. Tel: 01-267 0177.“Telex: 264209

® Circle No. 107
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Apricot abundance

ACT has launched two more
models in its Apricot range.
The Portable offers an 8086
processor, 256K RAM, a.3.5in.
720K floppy, 80- by 25-line
LCD in a two-piece machine
weighing 131b. together with
a voice recognition system.
Bundled software includes MS-
DOS, voice-driven applications
and. an -icon-type graphics
package. The price is £1,695.

The other machine is the F1,
or the First One. This £1,000
micro has very similar specif-
ications to the Portable
excluding a screen. The colour
video output will work with
a variety of monitors or
television:

In addition to RS-232 and
Centronics ports, there is
provision for a cordless

infrared mouse, which can
double as a trackball, and is
also available for the Portable.
Bundled software includes MS-
DOS, and three application

packages from the Spper

- R
s e W L

range, including Supercalc.

Details of the machines and
of two local area networks,
Point 7 and Point 32, can-be
obtained from ACT on 021-454
8585.

Osborne
again
OSBORNE  has optimistically
named its new portable the
Encore, obviously hoping to
repeat the success of the
Osborne 1. i

The Encore is - IBM com-
patible, with a CMOS 80C86
processor, 128K RAM and an
integral 5.25in. floppy. First
models incorporated a 16-line
by 80-column LCD, but it is
hoped to use a full 25 line by 80
columns in the final version.
Including rechargeable batt-
eries, the micro weighs about
10lb.

Other features -include an
integral autodial modem.and a

is

backup. The full-size keyboard

has 10 function keys and four
special utility keys. MS-DOS
supplied with a word-
processing package called New
Word. In addition to a bat-
tery recharger there is a
mains power unit provided as
standard.

Pricing is uncertain at the
moment because of the
fluctuations: in the dollar
exchange rate, but the standard
model will be under £2,000.
Upgrades with two floppies
will be available later.

More information from
Future Management (Portable
Computers) Ltd, 38 Tanners

Drive, Blakelands North,
Milton Keynes, Bucking-
-hamshire. MK14 SLL. Tel:

real-time-- clock ‘with battery | (0908) 615274.
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C_ommodbre
comes
through

MORE DETAILS on the new
Commodore home micros
described in July’s Practical
Computing are available. The
Commodore 16 offers 16K
RAM, and 32K ROM with the
new Basic 3.5, and costs
£129.99, which includes a
cassette unit and four games. A
special Help key highlights
errors in input lines.

The Commodore Plus 4
occupies the same middle
ground between games and
serious use as the QL. For
£249, the 64K RAM machine
comes with Basic 3.5. and the 3
Plus 1 suite of application
packages.

The word-processing,
spreadsheet,
graphics packages are held on a
32K ROM, and can be accessed
instantaneously.. Windowing
techniques allow information
from two packages to be
displayed simultaneously.
Further details can be obtained
from Commodore dealers.

ICL PC

ICL has added to its range of
eight- and 16-bit micros with
the launch of the Model 6. For

(continued on next page)

database and |.

News: hardware==

1 running an 80186 processor,
'| with 256K RAM and several
il ROM-based applications.

| Cost is about £2,000. More

to the Spanish company

1 released, but it seems likely

Shorts
® The Magnum lap-portable
is an Australian micro

from the Australian Trade
Commission on 01-438 8561.

@ DEC has cut the cost of a
Rainbow 100B by nearly 20
percent to £2,295. The price
includes one year’s
maintenance. Details on
(0734) 868711.

® A Centronics parallel
interface for the QL has
been produced by
Cambridge Systems
Technology. The

Q-Pi uses the expansion port
and costs £75 excluding
VAT. Details on (0223)
323302.

@ Dragon Data has been sold

Eurohard. Plans for the
company’s future
development have not been

that production of machines
will be in Spain.

@ Oric has gone against the
current trend and increased
the price of the Atmos by
£20 to £189.95. Oric blames
the worsening dollar
exchange rate. Details on
(0990) 27641.

@ Disc-drive prices for the
RML 480Z have been cut by
20 percent to £492, and for
educational establishments
to £399. Details on (0865)
249866.

® Inmac offers a serial to
parallel converter, costing
£125. More information on
(09285) 67551.

® The Televideo 804 is.a
multi-tasking system with a
10Mbyte Winchester for
£3,910. Details on (09327)
81266.

@ A three-channel sound
synthesiser for the Spectrum
has been produced by
DK’tronics. More on (0799)
26350.

® Two more MSX machines
have been launched by
Mitsubishi in Japan. The
machines offer a basic 32K
of ROM and RAM together
with 16K of packages in
ROM.

15
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(continued from previous page)
£1,995, the Model 6 offers an
8088 running at SMHz, with
256K RAM as standard
expandable to 1Mbyte, two
782K discs, and two asynch-
ronous serial ports.

Bundled in the price is
Concurrent CP/M-86 and
Personal Basic. The system can
be upgraded to the Model 16
and Model-36.

Details from ICL, Bridge
House, Putney Bridge,
Fulham, London SW6 3JX.
Telephone: 01-788 7272.

Acorns
coming and
going

ACORN has retained the BBC
Micro contract for the next
four years starting in Sep-
tember. It has announced that
it will be concentrating on
Model- B production and that
the BBC Model A will no
longer be sold from September.

Acorn has also launched
an expansion unit for the
Electron, which adds a
Centronics interface, joystick
port and two slots from Acorn-
soft’s new cartridge soft-
ware. The Plus-1 costs £59.90
including VAT.

The first six ROM cartridges
include Snapper, Starship
Command, the educational
Tree of Knowledge and Lisp.
Cartridges cost £14.95, except
for Lisp which costs £39.95.
More information can be
obtained from Vector
Marketing, London Road,
Deningion Estate, Welling-
borough, North Hampshire
NN8 2RL. Telephone: (0933)
22895.

Epson OEM
lap portable

EPSON is producing a lap-
portable machine for OEMs
only. In design it is similar to
the PX-8 reviewed in Practical
Comiputing, July 1984. End-
user applications will incorp-
orate options such as a micro-
cassette, 16K RAM cartridge
backed by a lithium battery,
and a 64K ROM cartridge.
The LCD displays eight lines
of 40 columns, but supports a

16

virtual screen of 25 lines by 80
columns. End-user prices will
depend on specific applications
and bundled software.

Advance
advice

ALL ENQUIRIES about the
Advance 86 micro are being
handled by W H Smith at the
following address: John
Rowland, W H Smith & Son
Ltd, Strand House, New Fetter
Lane, London EC4A 1AD.
Telephone: 01-358 0277.

Apple cards
on the BBC

THE XMEM backplane for the
BBC Micro allows up to five
Apple expansion cards to be
used. It also offers 64K of extra
RAM. The unit plugs into the
IMHz bus port, and is run
from Basic or a machine-code
program.

The cost to end-users will be
about £300. Details from
Xcalibur Computers Ltd,
Spencer House, 3 Spencer
Parade, Northampton NNI
SAB. Telephone: (0604) 2105}.

g

The Xmem offers five
expansion slots and 64K RAM.

NEC office
system

FOR £995 excluding VAT, NEC
is offering its 64K eight-bit
PC-8000, a 100cps matrix
printer, two 350K disc drives, a
colour monitor and CP/M.
The previous price for this
configuration was £1,600.
Details from NEC dealers, or
NEC on 01-388 6100.

News: hardware%

Communications

Compunet
and
Compucard

COMMODORE is launching &
telesoftware service available
over standard telephone lines
through a modem. Services
provided include the
Software Park, where
commercial software can be
bought and downloaded,
and the Jungle where
subscribers can download
other users’ programs as
well as uploading their own
in an attempt to sell it.

Other facilities include an
electronic mailbox and
software (hat enables
viewdata servces to be
accessed. After an
introductory period, more
retailing and information
services will be offered. The
modem costs £99.99 and
initially the first year’s
subscription to Compunet is
free.

Subscribers have tree
access in the evenings and at
weekends, and many parts
of the service are provided
without charge. Connection
is via the telephone network;
there are 12 numbers,
covering the whole of
England. Further
information can be obtained
from Commodore
Information Centre.
Telephone: (0753) 79292.

Commodore hopes (o add
a Prestel-like shopping
service, Compucard.

It will also be available via
a special modem for other
micros. After an initial
membership fee of £20 there
is no further charge. Prices
of the goods offered are
guaranteed to be the lowest
in Britain, with a refund on
any overpayment. Details
from Compucard on (95)
53553.

BBC Prestel

PRESTEL is now available on
the BBC Micro following the
launch of the Prestel
adaptor, costing £113.85
including VAT. The unit
plugs directly into the
telephone network, has an

autodial facility, and can
download telesoftware from
the Micronet 800 database.
The adaptor uses the
RS-423 port and one of the
sideways ROM sockets for
the viewdata telecomms
ROM. Further information
can be obtained from Vector
Marketing, London Road,
Denington Estate,
Wellingborough, North
Hampshire NN8 2RL.
Telephone: (0933) 22895.

Micronet for
the 64

MICRONET will be available
for the Commodore 64 from
August. As well as supplying
a modem, Micronet provides
a special plug-in ROM
cartridge for downloading
software from the database
of Commodore programs.
The cartridge costs £43
excluding VAT. The
standard price of £13 per
quarter is charged for the
Micronet service.

Micronet has also
announced a bundled deal
whereby for a rental of £11
per month you get Prestel
subscription, a Prism
VTX-5000 modem for the
Spectrum and the
appropriate software.

Details from Micronet
800, Telemap Limited,
Scriptor Court, 155
Farringdon Road, London
ECIR 3AD. Telephone:
01-278 3143.

More
modems

MORE MODEMS are gaining
BT approval. Oric has
announced a modem for the
Atmos and Oric 1, costing
£100 including VAT. Details
on (0990) 27641.

The Portman multi-speed
modem from Interlekt offers
a range of transmission rates
from 75 baud to 1,200 baud.
The price is £175 excluding
VAT. More on (0734)
589551.

More up-market is
Inmac’s full duplex 1,200
baud modem for £565, or an
automatic dialling version
for £745. Details on (09285)
67551.
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The title of ‘genius’ is not bestowed
lightly on man or machine: those extra-
ordinary qualitiesand powersofintellect
arerare.

Einstein had themin full measure.
And so now does the new micro
computer from Tatung, designed and
built in Britain and appropriately
‘named - Einstein.

Einsteln

..'0”‘- RV UIRU
N EXTRASE
£4909.

Einstein was created by Tatung, one=
of theworld’sleadingelectroniccompanies,
and given the capacity and the remarkable
capabilities to compete with computers costing far more.

Its simplicity of operation will appeal to the first time buyer
and to businessmen who don't want to lose staff to expensive and
time-consuming training courses. At the same time its operating
system is both powerful and sophisticated to satisfy the most
advanced requirements.

For those who have outgrown their existing primitive
machine, the speed and capacity of the 500K built-in disc drive will
make all the difference. And for the small businessman, the ability
to store and retrieve all information in seconds will be as important
as Einstein’s built-in flexibility, which allows the system to grow
as the business develops. ’

BUILT-IN 80K MEMORY
Total memory capacity 80K RAM divided into 64K 'user memory
and 16K for colour graphics production.

= = BUILT-IN DISC DRIVE
; 500K 3” compact floppy disc
drive. Potential for massive
extra storage with a second
500K disc drive internally.

BUILT-IN 16 COLOUR
GRAPHICS High resolution
graphic amc{n?ltlolr)l fro}rln
32 sprites {definable shapes),
— M 16 vivid colours.

BUILT-IN EXPANSION PORTS
Connection to both TV and optional colour monitor, most
printers and other computers via RS232C interface. Also twin
joystick ports, 8 bit user port, exclusive Tatung Pipe.

BUILT-IN FLEXIBILITY . .
Powerful Crystal BASIC. Multi-lingual plus ability to run CP/M.1

BUILT-IN VERSATILE SOUND
Sound synthesiser facility includes chromatic music with three
voices. Substantial speaker with volume control. Provision for
speech synthesiser.

Einstein has them all. Feature for feature, it meets the needs
of the novice and the experienced operator, both at home and in
the office.

Einstein, designed and built in Britain, is a complete colour
micro computer with no hidden extras.

And for under £500 is sheer genius.

Einstein

SHEER GENIUS: AT WORK, AT HOME.

DIAL 100 AND ASK FOR FREEFONE EINSTEIN FOR YOUR NEAREST STOCKIST.

® Circle No. 108 +CP/M is a trade mark of Digital Research Inc.
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“?Strange, some people dont know an awfullot about
Sanyo computers

They don't know that Sanyo make acomplete range
of micros from single 160K B disc drives to twin double-sided
double density 640K B disc drives

They don't know that Sanyo, unlike some manufac
turers, have a vast factory dedicated solely to designing
and producing computers, thus ensuring the highest quality

They dont know about the huge range of standard
application and specialist software available let alone
the powerful business systems package provided with every
Sanyo micro

They don't even take the time to fill in the coupon
to find out the facts
Some people apparently are going to end up making
a bit of a monkey of themselves. NSEL
e Circle No. 109 SEE SANYQ THEN DECIDE

RETURN TO: MARKETING DEPT, SANYO MARUBENT (LK) LIMITED, SANYO HOUSE, 8 GREYCAINE ROAD, WATFORD, HERTS.
NAME COMPANY
POSITION IN COMPANY
ADDRESS TEL.NO.
COMPUTERS SHOWN: MBC550, AND MBC4050, BOTH WITH 128KB RAM (EXPANDABLE TO 265KB)
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NOW! Ex.stock

delivery through most
Maijor Dealers

ipromise” — with the Sp
> World’s leaders

yeed for business and 3.The widest range of easily
onal use, interchangeable typefacesin

gineered by Qume for superb the industry

print quality and reliability for 4. Uses Qume standard

years of every day use Printwheels and Ribbons the
—andthe price is right most accessible range available

; Accessoriesinclude —
ume WEEHINED M ant]astiscs — Optional Forms Tractor and Letter
\ ® 1. Interface compatibility with Guide

Qume (YK) Limited, most populardeskiop computers
Bridgewater Close, Reading. Berkshire RG3 1JT. i.e. Serial, Centronics Parallel
Tel: Reading (0734) 584646, Telex: 849706 orQume Sprint 3 Backed by Qume’s proven

World-Wide Sales and Service
A British Company of ITT 2. Compactdesign—userfriendly organisation




Software |spenser

THE Program Express EDOS
terminal may soon replace the
racks of software cassettes in
stores like Menzies and Boots
EDOS standing for
electronic distribution of
software. Built around a
dedicated 6809-based
computer, the terminal can
hold up to 1,000 programs
locally on its built-in 40Mbyte
hard disc.

When you go to buy a
program the sales assistant will
make a copy on the spot with
the EDOS terminal, which is
capable of producing cassettes,
discs and cartridges in a wide
tange of formats. Every sale
is carefully logged so the
software house gets paid too.

Each EDOS terminél

is

linked by phone line to a
central Hewlett-Packard sys-
tem located in Edinburgh
which keeps a record of each
sale as well as regularly
updating the range of
programs.held in the machine.

The retailer typically pays
about £100 a week to rent the
EDOS system. More details
from Program Express Ltd, 23
Dalmeny Street, Edinburgh
EH6 8PG. Telephone: 031-553
4709.

—

dBase Il

ASHTON-TATE has announced
dBase 1II. Rewritten in the C
system programming language
to take full advantage of the
greater computing power
offered by modern 16-bit
machiries, dBase III can handle
much larger volumes of data
than dBase 1.

The dBase II language has
been retained, bt an interactive
help facility called Assist is
added to aid the first-time user.
Running under MS-DOS 2,
dBase III requires 256K of
RAM and twin floppies or a
hard-disc system.

IBM PC and XT versions
should be available imm-
ediately, price £495. Existing
users can upgrade from dBase 11
for £130. Details: Ashton-Tate
U.K. Ltd, Cofferidge Close,
Stony Stratford, Milton Keynes
MK11 IBY. Telephone: (0908)
568866.

e

QL business
software

BACKING UP Sir Clive Sinclair’s
claim that the QL is a business
machine, Sinclair Research has
concluded a deal to put
Sagesoft’s well-known -accounts
program on the machine.
Sagesoft is now rewriting the
package to work with the QL’s
Microdrives, and expect to have

the product on sale sometime
after .Christmas. The price is
still unannounced, but Sinclair
Research has indicated that it
will be under £100.

Meanwhile Datacaller has
already released a specialist
business package for the QL.
Called Microquote, it is aimed
at insurance brokers dealing in
the private car market. Brokers
type in the answers to 14
questions about their clients,
and the system then displays a
list of the lowest quotes
calculated from policy details
from over 60 insurers. Data-
caller will be issuing monthly
data updates on Microdrive.

Microquote costs £295
including VAT, with updates
costing £43 per month. With a
QL arnd monochrome monitor
thrown in, the price works out
at £795 including VAT.
Contact: Datacaller Computer
Services Ltd, Rodney House,
King Street, Wigan, WN1 2BT.
Telephone: (0942) 496429.

e —

QL software
for IBM

XCHANGE is Psion’s full-blown
version of its QL software,
rewritten for the IBM PC and
ACT Apricot. Scheduled for
release in September, the four
linked packages cover word
processing, spreadsheet, data-
base and graphics.

PRACTICAL COMPUTING September 1984

_assembler,

Psion has taken advantage of
the extra memory and real disc
drives of the PC and Apricot to
improve on the functions
offered by the original QL
software. Xchange is priced at
£495 excluding VAT, with the
packages also available
separately from £175.

Details from Psion Systems
Ltd, 22 Dorset Square, London
NWI1 6QG, or telephone
Teledata on 01-200 0200 and
ask for Xchange.

Amstrad and
MSX
assembler

KUMA has released versions of
its established Zen Z-80
assembler for the Amstrad and
MSX home computers. Priced
at £19.95 including VAT,
the Zen package comprises
disassembler, text
and machine-code
monitor, -and is supplied on
cassette. Kuma intends to
release Zen for this year’s other
new Z-80 based machine, the
Tatung Einsteéin.

Details of further Kuma
releases, including games, for
the Amstrad, MSX and Einstein
from Kuma Computers Ltd,
Unit 12, Horseshoe Park,
Horseshoe Road, Pangbourne,
Berkshire RG8 7JW. Tegle-
phone: (07357).4335.

editor
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' Football Manager is now

(Shorts

| highlights in wonderful

1 Bournemouth, Dorset BH2

la second exhibition of

1 Surrey SM1 4QQ.

@ Top Spectrum game

available for the Commodore
64. Priced at £7.95 including
VAT, the game puts you in
the role of manager of a
struggling fourth-division
club. Can you escape
relegation or win the F.A.
cup? You make managerial
decisions before each game
and then watch animated

Commodore graphics.
Contact: Addictive, 7A
Richmond Hill,

6EH. Telephone: (0202)
296404.

@ Practicalc 11 is a low-cost
integrated word processor/
spreadsheet/database

for the Apple Ile and Ilc.
It costs £69.95 including
VAT. Details from
Practicorp Ltd.

@ Dulwich College is holding

educational software and
equipment. To be held at
Dulwich College on October
26 and 27, it is open only to
teachers — no children. The
main aim is to show teachers
the best of the available
products, and only selected
companies have been invited
to exhibit. Entry will cost £1
per person at the door or £2
per school in advance.
Contact: Educomp 84,
Dulwich College, London
SE21 7LD.

@ The second Your
Computer Christmas Fair is
taking place at Olympia in
London from November 30
to December 2. Sponsored by
Practical Computing’s sister
magazine Your Computer,
the exhibition concentrates
on home computers and is
open to children. A large
number of exhibitors will be
showing off their latest
games software, and on last
year’s evidence the fair will
be a good place to pick up
bargain peripherals. More
details from Reed
Exhibitions, Surrey House, 1
Throwley Way, Sutton,

Telephone: 01-643 8040.
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Microware announces
anew concept in IBM sales:
The immediately available PC.

If you've wasted a lot of time lately ringing IBM dealers

only to find they cannot give you a delivery date, try us!
We will: r

@ Provide the widest range of software support. — Newsflash —
e Offer comprehensive maintenance contracts. I\I/;egasus Links to
@ Take pride in our unparalleled after-sales service. R e
e Analyse and identify your requirements. report generator.
@ Advise on your system needs. et

e Supply and install your equipment.

SO DATABASE PACKAGES =

MULTI-USER PEGASUS £295.00 o dBASE I1- £375.00 m
Sales Ledger o DMS- £195.00 INIHTTAIIND |
Purchase Ledger o Delta— £495.00 = it T — D)
Nominal Ledger e Everyman - £475.00 : -
Invoicing o Knowledge Man--£350.00 == :
Order Processing WORD PROCESSORS =~ =
Stock Control o WordStar - £245.00 = » sl
Payroll ® Microsoft Word/Mouse - £340.00
g e rad E T LR

o Auditman-£1500.00 e Wordcraft— £340.00

® Minuteman-£750.00 ® Word Perfect-£425.00 BASIC SYSTEM

OPEN ACCESS-LOTUS EATER o Send telexes from IBM PC— o IBM Personal Computer

e Only £475.00 £1750.00 64K RAM, Single sided Disk

e Database APPLE LINK Drive

® Spreadsheet o Quadlink turns PC into Apple - Keyboard, Screen-£1567.00

e 3-D Graphics £495.00 ® IBM Personal Computer

® Word Processor ARABIC IBM PC 128K RAM, Twin 360K Drives

® Appointments Diary e Conversion to Arabic—£590.00 Keyboard, Screen-£2087.00

e Communications e Arab Word Processor-£595.00 BUSINESS SYSTEM

LOTUS 123-£375.00 PRINTERS FROM £250.00 e IBM Personal Computer

® Database e Epson FX-80/FX-100/LQ1500 256K RAM, Twin 360K Drives,

o Spreadsheet @ Brother HR15/HR25 Keyboard, Screen— £2299.00

o Graphics e NEC Spinwriter HARD DISK SYSTEM

VARIOUS SELECTION ® Sheet Feeders Available e IBM Personal Computer

o PC Tutor 2.0-£41.00 o Typeface Catalogue Available 128K RAM, 10Mbyte Hard Disk,

o CBasic- £140.00 ® Acoustic Hoods from £295.00 Single 360K Floppy Drive

o Pascal/ M’l:'*" £420.00 THE PROFESSIONALS Keyboard, Screen-£4078.00

o Microsoft € £384.00 o Full training provided

® Chess— £61.00 o Free 12 months warranty HERCULES GRAPHICS CARD

o Norton Utilities— £56.00 o Leasing deals arranged o Additional Cost only £185.00

: Efgé%ggg’ggifgssdo& o Highly competitive quotations COLOUR SYSTEMS

o Copy I p— £29.00 e Long and short term rentals o Additional Cost only £405.00

H

3 ol
()
([T ||| |
li“lm i

orsonal
Compriter

IBM Authorised Dealer

iCRO VARE

BUSINESS SYSTEMS

637 Holloway Road London N19 5SS 01-263 1124 Telex 297598
14 Charles Street Hanley Stoke-on-Trent 269 883

o Circle No. 250
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Ericsson

ANOTHER new IBM PC look-
alike is to be launched on
September 10 by the £2.3
billion turn over Ericsson
Group, best-known for IBM-
compatible minicomputers and
telecommunications. Again it
is claimed there will be a full
range of six models, with full
operational compatibility with
the IBM.

The Ericsson PC uses an In-
tel 8088 and has built-in.640- by

400-pixel graphics, plus special
comms features yet to be an-
nounced. It is being built in
Sweden to an Ericsson design,
unlike the Step One, which was
bought in from a Japanese
manufacturer. Projected sales
of the Ericsson PC run into
hundreds of thousands.

Contact: Ericsson Informa-
tion Systems, 7 Gresham Street,
London EC2V 7BX. Tel:
01-606 0425.

PCBulletin: news="—"=

Easy as Qed

A NEW British integrated soft-
ware package designed for

managers  includes a diary,
address book, day book,
calculator, telex formatter,

forms design and a project
planner. The package is called
Qed, for Quantec executive
desktop.

The package is fully in-
tegrated, with entries being
made via a day book and an
events file. The diary is then
updated automatically, . and
can be printed out. The address
book allows the printing of ad-
dress labels and, with a suitable
modem, the automatic dialling
of phone numbers. The filing
system offers up to 1,000 filing
categories. The project planner
uses critical-path analysis, and
can handle up to 150 separate
activities.

Qed costs £195 plus VAT,
but you do need a modem to
make the best use of it.

Contact Quantec Systems,
230/236 Lavender Hill, Lon-
don SW11 ILE. Telephone:
01-223 7672.

Mad-1

THE MAD-1 claims both to be
fully compatible with the IBM
PC, and to offer significant
tmprovements. It uses the Intel
80186 chip instead of the 8088,
and has a maximum graphics
resolution of 720 by 350 pixels
instead of 640 by 200.

The system can be supplied
with 128K or 256K of RAM,
expandable to 512K on the
main board. Two 5.25in. 360K
floppy-disc drives are supplied
as standard, with a 10Mbyte
hard disc. option. The Mad-1
also includes built-in colour
graphics, a clock/calendar,
two RS-232C ports, Centronics
paralle! printer port, and a
12in. green or amber screen.

The Mad-1 comes in two flat
boxes, with room for only one
IBM expansion card to slot in
sideways. A third- expansion
box can be added to provide a
further four slots.

Mad comes geographically
from Santa Clara, California,
and acronymically from
Modular Advanced Design.
The exclusive importer for the
U.K. and Eire is MBS
Microtex. Prices start at £2,785
plus VAT for a twin-floppy
system with 128K.

Contact MBS Microtex,
119-120. High Street, Eton,
Windsor, Berkshire SL4 6AN.
Telephone: (07535) 68171.

Practicorp’s
low-cost
range

PRACTICORP has launched a
range of three programs for the
IBM PC at unusually low
prices. Practiword, Practibase
and Practicalc III cost only
£99.95 each. You can buy all
three together for £249.95. As
they share a common com-
mand structure, it is claimed
that the programs can be used
as an integrated system.

Practiword and Practibase
will read and convert WordStar
and dBase II files respectively.
Practicalc 111, developed from
the successful Commodore 64
package, offers a 999- by
225-cell spreadsheet with built-
in colour graphic facilities and
text processing, making it a
very powerful package.

While the IBM PC versions
have come first, Practicorp
plans to make the range
available for the Apricot and,

»iv"'j /v ¥

-

Mad-1, the Intel 80186-based 16-bit micro from MBS Microtex.
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later, other MS-DOS micros.

Contact Practicorp, God-
dard Road, Whitehouse In-
dustrial Estate, Ipswich IP}
SNP. Telephone: (0473)
462721.

PC project
planning

MOST managers are involved
with project planning and
meeting deadlines, whether it
be publishing a magazine or
launching a new computer or
simply completing a nuclear
power station. So the absence
of project management soft-
ware is strange.

Now the IBM PC user.has a
choice of four new packages.
The first three are project
managers, available from
Microsoft, Hoskyns, and Pete
and Pam respectively. The
fourth is the integrated pack-
age, Qed.

Microsoft Project is an at-
tractive product, mainly be-
cause it looks and works just
like the familiar Multiplan
spreadsheet, but with a built-in

calendar. It is intended for
planning, scheduling and
budgeting, and . carries over

Multiplan’s valuable ‘‘what
if?”’ facility. Data can be ex-
changed with Multisoft Chart
for graphing. Microsoft Pro-
ject requires a minimum of
128K of RAM and costs £199
plus VAT.
Hoskyns’ offering is called
(continued on next page)
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{contiued from previous page)

the Project Manager Work-
bench. 1t is
Gannt chart, integrated with a
resource spreadsheet and
dependency network display.
The screén can be scrolled
horizoritally or vertically to
show up to 19 weeks or months
of scheduling. It can aiso
answer ‘‘what if?”" questions.

| The price of £1,250 plus VAT

includes one year’s support.

The Harvard Project
Manager is an American pro-
duct from Harvard Software
Inc., -imported by Pete and
Pam. Ii uses critical-path
analysis and program evalua-
tion and review techniques,
with a. built-in calendar
feature. You plan projects
graphically using milestones
and nodes, then print out a
miap of the:final project, a
schedule, a detail report, and a
status report including excep-
tions such as tasks likely to be
late. The Harvard Project
Manager costs £349 plus VAT.

Contact: Microsoft Ltd,
Piper House, Hatch- Lane,
Windsor, Berkshire.
Telephone: (07535) 59951.
Hoskyns Group Ltd, Africa
House, 64/78 Kingsway, Lon-
don WC2B 6BL. Telephone:
01-242 1951. P&P Micro
Distributors Ltd, New Hall
Hey Road, Rossendale, Lan-
cashire BB4 6JG. Telephone:
(0706) 217744.

- — — =

Otrona 2001
AFTER the portable and the
transportable, Otrona has in-
vented a new type of micro, the
convertible.

The Otrona 2001 is a trans-
portable micro that looks like
no other, but claims full opera-
tional compatibility with the
IBM PC. It features an Intel
8088, 128K of RAM expan-
dable to 640K, and a tiltable
built-in 7in. amber screen. Disc
options include one or two
half-height 5.25in. floppies or
a 10Mbyte hard disc with shock
mounting.

As a transportable, the
Otrona measures 7in. by 15in.
by 14in. and weighs about 191b.
with one drive.

‘When the built-in screen is
flat and covered over, an op-
tional 12in. mono or 13in. col-
our monitor cdn be stood on
top of the §ystem, providing a
configuration resembling a
standard desk-top machine.

24

based on a.

The Otrona 2001 transportable

Other options include an
8087 co-processor, and a Zilog
Z-80B for dual processor eight-
and 16-bit operation, a nylon
carry-case and a 3.5lb. battery
pack.

Otrona Advanced Systems
earned a good reputation for its
very small but expensive
Attache portable, which was
toted around by the likes of
Gary Kildall but never sold of-
ficially in the U.K. The 2001 is
being sold by a new U.K. com-
pany, Puma, at fairly attractive
prices: £2,155 plus VAT for the
floppy-disc system, and
£3,3550 plus VAT with the
hard disc.

Contact Puma Ltd, West-
ward House, Leigh Lane,
Bramshall, Uttoxeter, Staf-
fordshire. Telephone: (08893)
3082.

IBM portable
ONLY a few months after the
U.S. launch, IBM’s own por-
table version of the IBM PC
has been announced in the
U.K.

The Portable Personal Com-
puter has a five-slot main
board with an Intel 8088 pro-
cessor and 256K of RAM, ex-
pandable to S512K. It has a
built-in 9in. amber display, and
one or two half-height 5.25in.
360K floppy-disc drives. It
measures 20in. by 17in. by 8in.,
weighs 301b., and comes with a
carrying bag.

The switchable power supply
means it can cope with
110/115V and 50Hz or 60Hz
mains power. )

Initial supplies of the PPC
will be supplied from the
U.S.A., until production

micro.

samples start to flow from the
IBM factory in Greenock,
Scotland.

The entry-level price of the
PPC is £1,704 plus VAT for a-
single-floppy - model without
keyboard. The keyboard, with
it special recess for the connec-

- §
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people to use the same PC, as
long as each has their own
terminal.

The U.S. price of Starlink is
$1,650. European prices and
availability will be announced
this autumn.

Contact Digital Research
(UK.) Ltd, Oxford House,
Oxford Street, Newbury,
Berkshire. RG13 1JB. Tel:
(0635) 35304. !

Hercules

goes colour
THE HERCULES graphics card
became popular because it
énabled you to run mono-
chrome graphics on the stan-
dard I1BM monitor, and thus
rin Lotus 1-2-3 without buying
a colour monitor. But if you
want colour, Hercules now
makes a board that supplies it.

Advantages of the Hercules
Colour Card over - the IBM
equivalent are that it provides 4
paralle! printer port, a light pen
interface, and it takes up only a
half slot rather than a full-size
expansion slot. The price is
£199 plus VAT.

Contact Reflex Ltd, Well-
ington Industrial Estate, Bas-
ingstoke Road, Spencers
Wood, Reading. Telephone:
(0734) 884611.

ting cable, clips on to the front
of the PPC to form its base.
Since it has a different connec-
tor from the standard PC
keyboard, you car hardly
avoid buying one for £185 plus
VAT.

IBM’s PPC is in part a
response to the success of
the Compaq transportable.
Whether it can dent Compag’s
sales at such prices remains to
be seen. '

Contact your
authorised dealer.

local IBM-

DR Starlink

DIGITAL RESEARCH has just
launched Starlink in the
U.S.A. li converts an IBM PC
or XT into a multi-user system.
It comprises an expansion card
with its own 8088 CPU and 64K
of RAM and the Concurrent
DOS version of CP/M. The
system requires S12K of main
memory, and a hard disc is
recommended.

Starlink enables up to five |}

Ultrapak

THE ULTRAPAK expansion
board offers a 132-column by
44-character display, as well
as the standard 80-column
display, so you can see more of
your Lotus 1-2-3 or Multiplan
spreadsheet.

It also provides colour
graphics, a Centronics parallel
printer port, an RS-232C serial
port, a clock calendar and

VT-100 terminal emulation.
The price is £575 plus VAT.

Contact MBS Plus, 119-120
High Street, Eton, Windsor,
Berkshire SL4 6AN. Tel:
(7535) 68171.
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DISKING NEWS

We ship the worlds’ best diskettes FASTER than anybody. We ALWAYS enclose a VAT invoice and
current price list. It's not “Yes sir we're expecting delivey in 4-6 weeks” or “Please allows 28 days for
delivery” — What rubbish we put up with in the U.K.?! Just ring another company in this magazine —
we did. We purchased a modem advertised on another page — two months later we've still no modem
OR explanation, AND we can’t leave a message they’ve no answering machine! EVERTHING you see
in this ad. is ON THE SHELF NOW. we despatch within FOUR working hours or we'll ship FREE!!
Write or call (24 hrs) for our general price list. Coming soon:- The new Microdisk SEE 10 library box

PLUS Disking Business Diskettes — They’ll blow your mind.
;FE‘EE:EI’IB%\QERRYYé%n)-(paCk of diskettes from DISKING D I s K I N G
SUPER PROMOTION
FREE CLOCK
VALUE £8.95

MEMOREX

MEMORY EXCELLENCE

Memorex diskettes are everyones favourite and work well in
ALL computer systems

5} INCH DISKETTES
Certified for single OR double density and with hub ring
reinforcement

PRICES EXC VAT 10.40 50-90 100 +

\ 3481 SIS 48 tpi 21.90 20.90 19.90

1 3491 DIS 48 tpi 27.90 26.90 25.90

. - ) ) ) 3504 SIS 96 tpi 27.90 26.90 25.90

The award winning device for storing and displaying ten 3501 DIS 9% tpi 35.90 34.90 33.90

diskettes. Available individually at £2.50 exc VAT see under

‘Diskette Storage'.
PLUS
DISKING COLOUR CODERS

48 tpi suitable for 35 or 40 track operation
96 tpi suitable for 77 or 80 track operation
10 and 16 Hard Sector available at same prices

MEMOREX 31" MICRODISKS — HERE AT LAST

PRICES EXC VAT 10-40 50-90 100 +
6100 S/Sided 42.90 41.90 40.90
0.5MByte rating auto shutter

34" library boxes coming soon

FREE

With every TWO Ten-Packs* of ANY 34”, 51" or 8" disks by
Verbatim, Memorex, Dysan or Maxell purchased at these
prices, we will pack a Super Disking Calendar Clock worth
£8.95 absolutely FREE.

Order four Ten-Packs and you will receive to Calendar Clocks
and so on

*Excluding diskettes purchased from bargaln corner. Ali
FREE offers are subject to availability.

To celebrate three successful years with Memorex we are
giving away a Memorex C-90 cassette tape with every ten-
pack of Memorex floppies. this offer does not affect any of
our other promotions and Is addition to them.

A multicoloured pack of ten fibre tipped pens for colour
coding your diskette Jabels available individually at 49p per
pack of ten exc VAT.

IS

NEW DISKING SWING LID BOX for 60
minidisks, comes with keys, dividers, tags
and even built in carrying handles. At our
price the best value around — Recommend-
ed Price £22.50.

“Offer ends October 31st 1984”

DISKING Means
Business

DISKETTE STORAGE

SEE 10 LIBRARY BOX Free with every pack
of ten diskettes this superb storage device

NEW JUMBO SWINGER Cavernows Capacity 100+ minidisk
lockable storage.

. uwiders.

7ing handles. i keeps dust out, yet enables instant = \
e around — & @ selection ¢ ‘r’/ b,
- | ——
3 il Ve
. Part No. Descripton 13
Part No. Description Price Jumbo 100 minidisk capacity 18.90
D.S.LB — €17.90 SEE 10 Library Box 2.50 Buy just 3 Jumbo's and get the fourth one FREE!!
buy 3 and get fourth one free. Post & Packing at 4 unit rate. LB8 Library Box (not SEE 10 design) 3.00 p&p charged at the four unit rate please.

DISKETTE ACCESSORIES
51" DISKING SUPERMAILERS

Very rigid copyright design, takes up to 4 disks.

‘PERFECT DATA’ CLEANING KIT

the one that really works well in ALL drives — get it now before
the gremlins strike.

DISKING DISKWRITERS
Packed in 25's and sold in 50's, these superb biue or black pens
are 100% safe for use on diskette labels. Please state ink colour
— when ordering

Part No Description Price \
CKS  For 5}" disk drives 14.90 Part No Deseription ~\ " Price Part No Description Price
CK8 For 8” disk drives 14.90 DSM 100-pack mailers 24,90 Dw 50-pack Diskwriters 9.90

U.K. SHIPPING RATES INC. INS. BUT EXC VAT

51" SEE 10 LIBRARY BOXES 8" CLEANING KITS

LOCKABLE STORAGE (all verslons)
1-4 off at 40p each same as 8" diskettes

1 off 2.00 each

61" or 3" DISKETTES

1-2 packs each pack at 95p
35 packs each pack at 75p
6-9 packs each pack at 60p
10+ packs POST FREE

54" CLEANING KITS
same as 5}" diskettes

5-9 oft at 30p each
10+ off at 20p each

8" DISKETTES

1-2 packs each pack at 1.60
3.5 packs each pack at 1.20
6-9 packs each pack at 90p
10+ packs POST FREE

8" LIBRARY BOXES
1-4 off at 60p each
5-9 off at 45p each
10+ off at 30p each

DISKING SUPERMAILERS
100-packs at 3.00

2-7 off 1.30 each
8 + off POST FREE

DISKING COLOUR CODERS
25p each—5+ POST FREE

DISKING DISKWRITERS
50-pack 1.00
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DYSAN—FOR THE DISCERNING

With new lower prices. Dysans impeccable reputation is now a
genuine bargain.

54 INCH DISKETTES
Centified for Single OR Double Density. 48 tpi with Hub Ring

reinforcement

PRICES EXC VAT 10-40 50-90 100
104/1D SIS 48 tpi 23.90 22.90 21.90
104/2D b/s 48 tpi 34.90 33.90 32.90
204/1D SIS 96 tpi 34.90 33.90 32.90
204/2D DIS 96 tpi 42.90 41.90 40.80
48 tpi suitable for 35 or 40 track operation
96 tpi suitable for 77 or 80 track operation
10 and 16 Hard sector available at same prices.

8 INCH DISKETTES
PRICES EXC VAT 10-40 50-90 100 +
3740/11D SIS D/Dens 32.90 31.90 30.90
3740/2D DIS D/Dens 40.90 39.90 38.90

32 Hard Sector available at same prices

il

MAXELL — THE GOLD STANDARD

Maxell's very high quality control ensures all standards are met
and surpassed

PRICES EXC VAT 10-40 50-90 100 +
MD1- D SIS 48 tpl 24.90 23.90 22.90
MD2-D DIS 48 tpi 32.90 31.90 30.90
MD1-DD S/IS 96 tpi 32.90 31.90 30.90
MD2-DD DIS 96 tpl 42.90 41.90 40.90
MD2-HD D/S 1.6MByte 59.00 56.00 53.00
48 tpi suitable for 35 or 40 track operation
96 tpi suitable for 77 or 80 track operation

8 INCH DISKETTES
PRICES EXC VAT 10-40 50-90 100 +
FD1-128 SIS S/Dens 29.90 28.90 27.90
FD1-1XD SIS D/Dens 34.90 33.90 32.90
FD2-XD D/S D/Dens 39.90 38.90 37.90

Verbatim

DATALIFE—FIVE YEAR WARRANTY-

The world market leaders with perfect data retention time after
time — for a lifetime

54 INCH DISKETTES
Certified for single OR double density and with the hub ring
reinforcement

PRICES EXC VAT 10-40 50-90 100+
MD525 SIS 48 tpi 22.90 21.90 20.90
MD550 DIs 48 tpi 29.90 28.90 27.90
MD577 SIS 96 tpi 28.90 27.90 26.90
MD557 DIS 96 tpi 36.90 35.90 34.90
48 tp! sultable for 35 or 40 track operation
96 tpi suitable for 77 or 80 track operation
10 & 16 Hard Sector available at same prices

8 INCH DISKETTES
PRICES EXC VAT 10-40 50-90 100 +
FD34-9000 SIS S/Dens 31.90 30.90 29.90
FD34-8000 S/S Di/Dens 31.90 30.90 29.90
DD34-4001 D/S D/Dens 36.90 35.90 34.90
32 Hard Sector availabl i

same

20-M BYTE HARD DISKS FOR YOUR MICRO

5-MB 10-M 15-MB 20-MB
Part No: DS305 DS510 DS515 DS520
Prices exc VAT
APPLE II 1190.00 1290.00 1390.00 1490.00
iBM-PC 1290.00 1390.00 1490.00 1590.00
SIRIUS/VICT 1190.00 1290.00 1390.00 1490.00
EPSON QX10 1190.00 1290.00 1380.00 1490.00
DEC LSI 11 1390.00 1490.00 1590.00 1690.00
Z80 System 1190.00 1290.00 1390.00 1480.00
S1000 System 1290.00 1390.00 1490.00 1590.00
Slaves may be added at these lower prices
990.00 1090.00 1190.00 1290.00

Complete with intelligent controlier, host adaptor, power supply unit, fan

cabling, software and User Manual. Free delivery in the UK

e

DISKING INTERNATIONAL How to Contact DISKING
FREEPOST By Telephone (0428) 722563
LIPHOOK By Telex 858623 Telbur G
HAMPSHIRE By Prestel Page 2477310
GU30 7BR By FAX {0252) 721521
UNITED KINGDOM
ICIAL NMENT ORDERS W M FIRST CLASS RATES O
OFFICIAL GOVERNMENT ORDERS WELCOME ., ., Hadi BARGAIN CORNER
We supply all Government bodies including Schools, Univer- First Ten-Pack 2.00 250 53" SUPERLUXE DISK LIBRARIES
sities, Colleges, Hospitals, the Utilities. Research 2nd and subsequent Ten-Pack 150  2.00 Diskette binders at £4.90 each (normally £9.90) p&p 50p each

Establishments, armed Forces, the Ministries and Local
Authorities world-wide. We will despatch within 4 (YES 4)
working hours from recepit of y'our official order number
received either by post or by telephone, and all orders are
handied in the strictest confidence and to the letter. All other
customers cheques with order please payable to DISKING. If
you are a large, establishment and cannot raise cheques
without an invaice please post or telephone us your order and
we will send a pro-forma invoice by return for your accounts
department to pay against.

CREDIT CARD ORDERS

All orders left on the answering machine quality for a FREE
Disking Logobug to stock on your computer.

You may cal 365 days a year, 24 hours a day and you may
speak for as long as you like when you leave the following
details—

1. Day-time telephone number

2, Cardholder Name & Address

. Delivery/invoice Address if different
. Your credit card number

. Part nos and quantity of your order
. Normal or First Class post

OO W

we welcome Access (Mastercharge). Barclaycard (VISA) and
Diners Club International and there is NO credit card sur-
charge Alternatively yo may write your Cicard No on your
order

You may leave the rest to US!!

If you're posting your order omit the word FREEPOST from
our address, and use our normal post code GU30 7EJ and do
not forget to stamp it First Class if you are telephoning your
order please make it clear that your wish to pay for your goods
to be sent to you by First Class Post.

|
|
i Qty Description Price exc VAT
I
[}
|
E Total Goods Value exc VAT
! Total Delivery and insurance
E Sub Total exc VAT’
E VAT
i Value of cheque payable to Disking
|
URGENT ORDERS E NAME:
| ADDRESS:
|
]
1
f
|
[}
i

® Circle No 2513

TRADE CORNER
FREE AEROPLANE

Don’t keep sitting there in front of your VDU, get outside and
fly our aeropiane. Just call and ask for your flier, and we'll
send you our latest trade pack with prices, special offers and
sample unlabelled diskette and maller. We'll also enclose a
DPC application form telling your how to buy at our 10,000
prices yet order only in 50’s.

To: DISKING FREEPOST, Liphook, Hants, GU30 7BR. UK

10 + post free.
3;" DISKETTES
Supplied in a FREE SEE 10 library box

PRICES EXC VAT 10-40 50-80 100+
SIS 48 tpi Diskettes 1390 1280 11.90
D/S 48 tpi Diskettes 2080 19.90 18.90

Don’t be fooled — these diskettes are brand new and come
wlth our normal full money-back guarantee. They are mostly
on hub ring labelled or unlabelled BASF, Dysan, Rhone
Poulenc, Memorex etc where the boxes have had the
cellophane removed. We are even supplying them in a FREE
SEE 10 library box!! At these prices you can’t lose — Hurry!

TEL NO:

Or please charge my credit card No.

Access, VISA & Diners Cards welcome



IN JUST
ONE HOUR
YOUTOO CAN

With Volkswriter Deluxe, anyone
can learn how to become a word
processing expert in next to no time.

That's because it really is so easy to
use. And it comes with a tutorial diskette
that teaches you its complete range of
facilities — simply and quickly.

Yet it offers all the features of a truly
professional word processor — like a mai
merge facility, plus the ability to process
files from many other leading applicatior
packages, such as Lotus 1-2-3.

Thousands of users in the States
have already become dedicated
Volkswriters —and now it's available in
the UK. Just ask your local dealer for a
demo. You'll have to find out for yourself
—it'sjust too easy for words.

Vaser Ltd., Unit 15, St. George’s Industrial Estate, White Lion Road, Amersham, Bucks. HP7 9JQ. Tel::02404 5434 Telex: 8388

® Circle No. 248



IT SEEMED a good idea at the- time. In
Madrid, a slick mouse ran to the centre
time after time in 31.4 seconds — until the
judges decided that it had become boring.
To make things more exciting, how about
adding one sécond to -the best time for
each minute used of the 15 minutes
allowed for repeat runs? In the Euro-
mouse British finals. at the Earls Court
Computer Fair the problem became clear.

Professor John Coles and Thea Coles
came to judge the novice finals. As a past
President of the Institution of Electrical
Engineers Professor Coles looked for a
high standard in the mice. ‘Alan Dibley
added his experience as the creator of the
greatest number of mice.

Tritac was the first mouse to run — but
not very far. LEDs twinkled and motors
whirred, but the first corner was too much
for it. Fullyautomatix came next but had
to be withdrawn early. Boris arrived, and
departed in haste’ to perform running
repairs under the three-minute rule.

Maze strategy

Now Jerry took to the maze. A small
furry creature with mechanical sensors, it
displayed a good grasp ef control theory
as it negotiated corners and straights with
ease. Correction was performed by a brief
réverse pulse on the appropriate motor,
and the resulting performance holds great
promise. Unfortunately, maze strategy
was entirely - lacking: having found a
serious glitch in the processor, the team
had disconnected it.

Bill Urmenyi’s Gonzales — no longer
Speedy but much more steady — turned in
a time of 3min. 16s. during practice but
was beset by indecision when its turn
came. It performed an about-face moved a
square’ or two, dithered and turned back
again — and again, and again. Apparently
locked into a bout of, sentry duty,
Gonzales was about to be lifted out for a
restart when it set off in another direction.
Alas, indecision won out in the end, and
Gonzales failed to reach its goal.

Gonzales did, however, win the Acorn
Electron first prize, together with the
mounted piece of brass cheese. Jerry
carried off the second prize of £50,
donated by Practical Computing and its

PRACTICAL COMPUTING September 1984

Alan Dibley receives his prize.

sister magazines, while Fullyautomatix
took away the third prize of a Micro Pad
programmable joystick interface. )

On Sunday, Finals day, Dibley’s T4 and
TS started limbering up against Dave
Woodfield’s Knownaim. All three are
tricycles of various sorts, and all show a
brisk turn of speed on corners. Mike
Westbrook, Chairman of the Computing
and Control Division of IEE, came to
judge and was joined by Chris Hipwell,
publisher of Practical Computing.

Thezeus now came in and plodded
around, curtseying on the comners, to
reach the centre in over nine minutes. It
was still happily exploring the distant
reaches of the maze when time ran out,
and the 15-second penalty did not seem to
make much difference to its achievement.

With Thezeus in the background,
‘Dibley displayed the finer points of T5. In
practice, T5 had not run quite staight.
Some of the glue which fixed on the
driveshaft had penetrated into the bearings
and a strip-down was needed.

Thumper had overexerted itself in
practice, having reached the centre of a
simpler maze in 57 seconds. Now it
behaved erratically with apparent battery
trouble, announcing ‘‘Back to square
one”’ as it slewed into a wall.

Its place was taken by Knownairh,
David Woodfield’s sleek tricycle with
a forward-mounted sensor boom.
Whenever it has reconnoitred a straight, it

If you are thinking of building a
micromouse of your own, write to John
Billingsley, Department of Electrical
Engineering, Portsmouth Polytechnic,
Portsmouth PO1 3DJ for a copy of the
competition rules and dimensions of
the mouse and the maze.

T4 still
top mouse

John Billingsley reports on the British heats of the 1984 Euromouse contest.

. sharing with Bill Urmenyi the third prize

puts on a burst of speed. In 2min. 8s. it
found the centre the first time, then on the
next run in 57 seconds untouched.

Then the probelms started. Knownaim
had found the shortest route, and covered
it in a mere 40 seconds, but it needed help
on one corner. Another run, and the same
thing happened again. On each run, a
valuable minute was lost, adding a second
to the final score.

Should Woodfield persevere in the hope
of a clear run, or should he cut his losses
and hope that a score of 57 plus 7 seconds
would beat T4? The strain was beginning
to tell on Woodfield and on the mouse.
Twice the mouse started by running askew
into a corner, and he made a snap decision
to retire with a score of 57 plus 8 seconds.

T4 set of f, whipping around corners, led
by its black paper sensor shade. Three
times it ran foul of the walls and had to be
restarted, though learning more of the
maze all the time. On the fourth run-it
reached the centre in 50 seconds, with only
five minutes spent. Dibley retired and the
contest was over.

Next stop Japan?
Alan Dibley is now the proud owner of
an Oric Atmos 48K computer with
membership of the Oric club. He will also
receive £300 from Oric towards his
travelling expenses to represent Britain in
the Copenhagen European Finals at.the
Euromicro conference in August. From
there the next stop could be Japan.
David Woodfield received £50 from

Practical Computing, and the runner-up’s
brass cheese. Alan Dibley insisted on

of £30 worth of books from Sunshine
Publications, while James Chidley and
Derek Hall seemed pleased to carry off a
copy each of my book, DIY Robotics and
Sensors.

Now that it has been seen in action, the
one-second-per-minute rule seems less
successful than had been hoped. It would
be a great pity to hazard the performance
of a mouse representing months or even
years of effort on a snap decision made
under great pressure. The rule must go,
and the judges relied on to throw off any
mouse which has become boring.

29



Commodore Business

Computer Systems

Adda Computers. London'’s leading Commodore dealer
is offering a very special 'package deal for Business. This is
your opportunity to get the hardware, software and peri-
pherals that your company needs at an enormous saving.

We've packaged two systems to cover every ‘size of
business. And each system is complete with SUPER-
“SCRIPT word processing, SUPERBASE filing system and
the CALC RESULT spreadsheet program.

Come along to Adda and see the business systems and
software on offer being demonstrated. We will also show
you how, by adding the hugely successful PEGASUS
accounting system, you can rapidly transform your
business accounting procedures, speeding up invoicing,
improving stock control, reducing outstanding balances
and providing regular management accounts.

If all this is not enough - if you are within 25 miles
of our West London offices we will, FREE OF CHARGE,
deliver and install the system, give one days intro-
ductory training and provide warranty service on-site.
This offer gives you an ADDITIONAL SAVING OF UP
TO £275! (If purchased before 31st August, 1984.)

il

CALL US TODAY ON
01-997 6066

or return the coupon
for further details.

710B computer with 128KB of memory. integral swivel
tilt monitor and detachable keyboard, 8250 dual floppy
disk drive with 2 megabytes of disk storage capacity and
the 1361 high speed dot matrix printer. plus cables, pligs
and 3 software packages (Superscript word processing.
Superbase filing system and Calc Result spreadsheet).

e 4 aealll v O SAVE £1,489

Now £1,995
710B computer with integral monitor, 8250 dual disk
drive, 6400 daisy wheel printer. plus cables and 3 software

packages (as above).
kiA=Ll Y OU SAVE £1,359

*When bought as separate items All prites exc. VAT.

To: Adda Computers Ltd.. Unit 8, 1-7 Broomfield Road,
West Ealing, London W13 QAP

Please send me details of the Commodore 700 special offers.

I am interested in: [J Accounting [0 Word processing O3 Database

Os dsheet
Bt ® Circle No. 255

Name

Title

Company

Address

Tel. No.




ANALOGUE MEASURING
UNITS FOR THE BBC
MICRO AND EPSON PX8

EXCET EMU3 MONITORING UNIT (not
PX8) £86.00
Measures temperature, light, resistance, power,
volts, current and time.

{Leads and probes supplied)

E.C.G. HEART/PULSE MONITOR £86.00
Displays E.C.G. trace, both visual and audio pulse
rate and personal details.

{Leads, pads and gel supplied)

GASDETECTORINTERFACE (notPX8) £65.00
Measures concentration in p.p.m. of 6 different
gases.

{Supplied with gas sensor in holder)

PRESSURE TRANSDUCERINTERFACE £55.00
{+ 1-1000 p.s.i.)
Displays in plS.i., NMz or atmospheres. Specify range.

{Transducers extra}

P.H. PROBEINTERFACE £55.00
{0-14ph)
Uses R.S. standard PH probe and powders.

(PH probe and powders extra)

STRAIN GAUGE £55.00
Elasticity or compression up to 1% strain.
(Strain gauge supplied)

FREQUENCY METER INTERFACE (not
PX8) £55.00
(0-200Hz, 0-2kHz, 0-40kHz)

Accuracy <0.5%

{Leads supplied)

OSCILLOSCOPE (not PX8) £86.00

(Response DC & AC to bkHz or above)
Three ranges: — 0-10mV; 0:1V; 0-10V
(Leads Supplied)

All units are extremely accurate and have fully
supporting software on 40 or 80 track disc or
tape. All with a screen dump facility and
audio/visual variable alarm levels. Display is in
graphical form, extra-height characters or tabular
display with variable sample rate from 0.1 secs to
1,000 hrs with print out option.

All prices exclusive of V.A.T.

BITS & BYTES
44 FORE STREET
ILFRACOMBE
NORTH DEVON
Tel: (0271) 62801

PRACTICAL COMPUTING September 1984 ® Circle No. 252

*NEXT MOMTH

RRETIFICIAL
IMTELLIGENCE

ESP, machine intelligence, natural language, Lisp,
Prolog, Logo... is Al a dream or a nightmare? In
the October issue special section we look into the
history of Al research, what’s happening today in
fields such as expert systems, and how it could
' affect tomorrow.

~REUIEWS

A new, powerful British 80186-based micro from
Casu hits the benchtest. We’ll also be catching up
with ACT to provide an overview of the new
machines. Plus, reviews of three IBM look-alikes,
the Taiwanese-made Aviette PC-16, the Scottish-
made PCi from Future Technologies, and the ITT
Xtra. For BBC owners we’ll be reviewing the
languages available for this micro, plus Spectrum
games and Atari books.

#AND MUCH MORE!

David Levy, fresh from his triumph against the
Cray, starts an important new series with an article
simulating human analysis with strategy games.
For those who want to win friends and influence
people, Andrew Brimble provides a program listing
for personality testing, while for Commodore 64
programmers, Mike Hart presents a utility to
facilitate structured programming.

Plus there will be our usual full range of features,
news, regular columns, free software in Open File
and much, much more.

Make sure you don’t miss the October issue of -

On sale at W H Smith and all good newsagents
after 19 September

Contents may vary due to circumstances beyond our control and are subject to
change without notice.

Bil



DOT MATRIX PRINTERS

E
ADDRESSABLE GRAPHIC MODE, PLEASE SEND SAE FOR

FULL DETAILS.

EPSON

10" wide tric & pin teed
FX IOO 160 CPS 15" wige Inc & tracl leed
RAX80F T 100 CPS 10" wide tncl &1sact teed
RXBOT 100 CPS, 10" wide Iractor teed
L1500 200 CPS Letter ?alny‘rvlmer
8143 RS 23 Interface for RX printers
8148 RS232 Inlevlace with 2K buller xon xoll
Ribbon Cartridge for RXB0 FXBO & MXBO
Ribbon Cartridge for FX100 & MXIw

sTA

Germn- 10X 120 CPS 10" wide fric & tractfeed
Germuni 15X 120 CPS 15" wide frct & lracl
60 CPS 10 wide Iricl 8 lrac! feed

Q 16K Butter Par &
serial infertace downloadable chatacters
incredible value at

Ramx-15 15" wide version of Radix-10

SEIKOSH

GP100A SOCPS 107 wide tracior 'eed

GP?SOX SOCP'S 10" wide trac leed ser & pat
CPS. 10” wide VIC 20 A B4 infert

P5S0A” SOCP:. IO' wme friclion & tract
correspongence qual
GPI100AS Senal mievlace wdeal for Spectrum
with microdtwve

SHINWA
CPBO 80 CPS. 10" wide fnction & tracl feed
Spare nbbon carindge lor CPBO

RITEMAN
Compact 120 CPS 80 col frict & tract feed

CANON B

PW‘O%DA 160 CPS. 10" wide 27 CPS NLQ
16 matr

PW1156A 160 CPS 15" wide 27 CPS NLQ

24 x 16 matrnix

COLOUR PRINTERS

Seskosha GP700A 7 colour 50 CPS printer
Canon PJ1080A 7 colour 40 CPSink jetprinter
CPP40 40 column 4 colour batlery operated

ALL DUR P;“NTERS HAVE 1 YEAR WARRANTY

£3aa -

VAT

ALL PRINTERS HAVE CENTRONIC PARAL LEL INTERFACE UNLESS
OTHERAWISE STATED. ALL PRINTERS HAVE HI RES. 00T

£395

£431 - VAT  £495
£261 - VAT - £299

£234 -

VAT

£269

£29 - VAT £33

£60 -

VAT

£69

£7 - VAT §7
€12 - VAT {13

£200
£295 -

VAT
VAT

£229

£339
£327 - VAT £375
£414 « VAT  £475

£431 - VAT  £495
£518 + VAT  £595

£156 -

196 -
£174 -
£187 -

£234 -

VAT
VAT
VAT
VAT

VAT

£179
£225
£199
£215

£269

£174 - VAT - £199

£187 « VAT - £215
£6 - VAT g6

£200 - VAT £229

£283 -
£347 -

VAT
VAT

£325
€399

347 - VAT £299
£391 ¢ VAT - £449
£118 - VAT 135

B8BC MICROCOMPUTER SYSTEM

WE ARE AN OFFICIAL BBC
COMPUTER DISTRIBUTOR

DEALER ENQUIRIES ARE WELCOMED

Acorn Electron £199':

WE SUPPLY FREE 30 NOUR BASIC BOOK AND A DUST COVER

H EACH COMPUT
MS 1S Y ket 32K RAM
K R( olow inte
pans ch er Ecor tef
10 ShOrt It a ble ¢ ANGING 1NTO A SIT
business syste
C chvocomuu!er Model 8 £348 - VAT £399
88C Momﬂ disk mterface £409 - VAT  £469
BBC M Econet intertace £389 - VAT £447
BBC M Ou B - disk and Econet interfaces £450 - VAT €517
BBC 100K arsk drive £230 - VAT £264
BBC duat800K disk drtve £699 - VAT £803
Torch 280 disk W oinciuding 280 2nd
processor 64K M and CPN operating
system - Free Pertect Software £696 - VAT £799
B C Teletex! recever (Au £196 - VAT  £225
3BC cassette recorder and lead £26 - VAT £29
Dusk interface hit. (ir e £84 - VAT €96
Mod A to Mod B npgrade k. £70 - VAT €80
Fithing gharge tor A to B upgrade ka VAT
16K memory upgrade kit £30 - VAT £34
G ames paddies £11 - VAT €12
Mo £89 - VAT  £102
4 Colour mon cable £199 - VAT €22
Jser gui £10 - VAT £10
=conet interface iting) £60 - VAT (69
geech m(er!ac ftting) £47 - VAT £54
al = tOrmating disk £30 - VAT 34
Parallel p'm\'e: cable £10 - VAT 011
38C word protessor (view) £52 - VAT €59
ABC Founh tanguage Cassette £15 - VAT £17
L language cass 05 - VAT €17

APPROVED ECONEY SERVICE CENTRE
E STOCK A LARGE RANGE OF SOFTWARE FOR BBC MICF
INCLUD!NG ACORNSOFT EEC SOF TW ARE LONGMANS SOF TW.
PLEASE SEND LARGE STAMPED ADDRESSED ENVELOPE

FOR FULL DETAILS

TORCH Z80 2nd PROCESSOR
For only £347 + VAT

Torch 2nd Processor 280 s sur)phed with perfect wniter {a powertul Word
Processorl pertect spefler (spelting cheching program - | should have used
one for making this advert') Perfect Fder (A Database Program). Perfect
Calc (Spread Sheet) Hincludes 64K memory {Almos! 60K avanlable to user)
Fits inside BBC Computer

£347 - vAT - €399
£695 - VAT £799

2B0 2nd Process © Perlecl Sottware
280 Processor + Perlect Software - Duat BOOK
Disk Drives

DAISYWHEEL PRINTERS

JuKi 6100

0 CPS Bi-Direchional Logic seeking vohg 15CP1 -

Spacmg 2K butfer bes seling Daisywi
Sirger sheet feeder umi
Tractor Unit

RS 232 (mertace

Spare Dasywheel

BROTHER HR-15
3 CPS B\-d"echonal 101215 CP1 - PS
Keyboa rd Ui
Single Sheel Feeaer Uni
Tractor Unn

DAISY STEP 2000
20 CPS Unidwectional 10 12 15 CP1

SMITH CORONA TP1
12 CPS 1012 CPY umidwechonat

£344 -
£139 -

- VAT

VAT
VAT

£217 - VAT

£95 -

£260 -

£208 -

VAT

VAT

VAT

£395
£249
£109
£59
-£19
£395
£159
£24
£109

£299

£239°

PROFESSIONAL
MONITORS

*SANYO
"MICROVITEC
*FIDELITY
‘PHOENIX

SANYO

DMB112 12" Green screen 18 MHZ Hi-Res
DM2112 12" Green screen 15 MHZ Monitor
CD3125 14" RGB Normal Res Colour Manitor
CD3117 14" AGB Medium Res Colour Monitor
CD3115 14" RGB High Res Colour Monior

MICORVITEC CUB

1431 MS 14" RGB Normal Res Colour Monttor
1451 MS t4 RGB Medwm Res Colour Monitor
144t MS 14 RGB High Res Colour Momitor

FIDELITY Colour Monitor
CM1414 RGB RGBY Composite sound col

- VAT 199
- VAT £75
AT £

- VAT
© VAT

- VAT

VAT

- VAT

- VAT

£215

| GUARANTEED LOWEST PRICES |

BUSINESS SYSTEMS

APRICOT — SIRIUS — SANYO
IBM — TEXAS — TORCH

APRICOT “Portable Executive Computer™ 16 Bit Micrd. 256K RAM., up to
1 44 megabytes fioppy disk storage 3'," Sony disks Portable brief case
styling Modem with auto diatfer (oplnonan hard disk ophonal Vast software
hbrary {compatible with Sinus 1

Apricot with Single Drive and Motitor £1690 -+ VAT
Apricot with Double Drive and Monitor and
Free Printer or 2nd Monlior £1890 + VAT

SANYO PROFESSIONAL COMPUTER

16 Bit Micro 128K RAM expandable 10 256K Single or Double Disk Drive
burly in full colour graphics (640 x 200 pixels in 8 Colours) 1BM compatible
Free software. Sanyo MBC 550 128K RAM single drive and frea eatiware
lnc!um%Womsm and Caicstar + VAT
Sanyo C555 128K double dnve ang tree software Inclur

Calcstar Inforstar Datastar etc £999 + VAT
SIAIUS 1 Sirtus 1 Campuler with 128K RAM and 1.2 megabyte Floppy
disc storage mcludlng CP/M 86. MS DOS and

Microsoft £2195 - VAT

Sirws ¥ Comy &ule' with 256K RAM and 2 4 megabyte Floppy alsk slorage
Inctuding C G/M 86 MS DOS & Microsoft Basic

TORCH

CF500 COMPUTYER with cotour momitor inciudes Twin 400K disks Torchnet

Operating System free perlect software {perfect writer perfect speller

perfect caic pertect tiler) Torchmait Plus {Electronic Mail) Torch Mars

EF-nanc-al modemr\g with graptucs) Torchiel {Viewdala Access System)
xecutive Aud (! stem

Datet 600 {Link to oulsme mainirame services 1 e

Yelecom Gold} £2950 - VAT

TEXAS INSTRUMENTS PROFESSIONAL COMPUTER

T1 502 Dual 320KE Drives 256K RAM Up 10 10 megabyte on board storage

Passcble T speech command hardware option brings a new level of user
nendliness to computing Aflows voice operated keybaam control

(Optionat) e £2650 - VAT

MAINTENANCE CONTRACTS ARE AVAILABLE.

100% BBC COMPATIBLE,MITSUBISHI
AND TEAC SLIMLINE DISK DRIVES

These drives are supplied ready cased with all the” necesary cables
larmating program ang User Gut
There are some very useful uulmes ncluded on lcvmalmg disc eg
' DISASSEMBLER This 1s 6502 machine code disassembler
* DUP To copy and rename a file on disc
* FORMAT Formating pragram for 40 & 80 acks
" FREE This utility provides a thsk usage analys:s
MDU P Enables you to dispiay and modity
MERGE Mer% e a number of text hles ino one
RELOCATE ownloads a basic program to
SDUMP Screen dump for EPSON in allgrapmc modes
* VERIFY Verfies every seqov on a dis!
MENU A ttexible menu program

any part of BBC memory

Singte drve 100K 40 trks single Sided £147 - VAT  £169
Dual drive 200K 40 trks single sided £286 - VAT - £329

ingle drive 200K 40 trks. double sided £173 - VAT - £199
Dual drive 400K 40 trks double sided £330 - VAT €379
Single drive 400K B0 trks. double sides £199 - VAT - £229

8 . £217 - VAY
Dual drive 800K BO trks, doubie sided £382 - £439
Dual drive 800K 40,80 trks, swilchable DS £408 - VAT - £469

All above drives are low power siimline (0.3 Alyp at - 12vand0 4 A at « 5v
per drive) Normally extra power supply 1S not required, the BBC Ccmpuler
ower s é)g& IS aes\?sneo 1o drive wo low xower drve 0T 1S NOT
INTERNAL ROM BOARD
ox £18 - VAT {20

£23 - VAT £26
£28 - VAT £32
DS DD aisketts.

g £30 - VAT £34
ALL ABOVE DISKETT AR CERTI’IED EITHER MEMOREX OR DETAL IFE

YOUR CONTACTS AT AKHTER ARE

DEALER/BULK ENQUIRIES

TELEPHONE ORDERS

DEALER ORDERS

BUSINESS SYSTEMS ENQUIRIES

EXPDRT ENQUIRIES

ECONET SYSTEM TECHNICAL ENQUIRIES

HAMAYUN MUGHAL
PAULA HAYES
TONY GLOVER
DENNIS SUTCH
MAHAMAD EDIB
ALAN LAFFOLEY

COMPLETE WORDPROCESSING
SYSTEMS
INCLUDING DAISYWHEEL PRINTER
From £695 + VAT

SYSTEM 1BBC Micro model B, Wordwise, Phoenix monitor, Smith Corona
TP1 Darsywheel Printer Cassett Recorder + alf the necessary cables and
documentation £696 « VAT - £799.25

SYSTEM 2. BBC Micro model 8 + Disk Interface Phoenix Monitor. 100K
Sm?le Disk Drive. Wordwise, Smith Corona Daisywheel Printer
« alf the necessary cables and documentation.

Pllce only £895 - VAT £1029.25

SYSTEM 3. BBC Micro model B - Disk Inlerface. Phoenix Momtor, Dual
Disk Drives 200K. Wordwise. Smith Corona Daisywheel Ponter -+ ail the
necessary cables and documentation

Price £999 - VAT = £1148.85

SYSTEM 4. BBC Micro model B « Disk Intertace. Sanyo High-Res Green
Momitor. Wordwise (or view). Juk: 6100 Daisywheel Printer “Single 400K
Disk Drive - alt the necessary cables and uocumen(ano

£1049 - VAT £1206.35

SYSTEM 5. BBC Mod B Micro - Disk Interface. Sanyo High Res Green
Momtor, Wordwise {or view) Juki 6100 Daisywheel &nmer Dual Disk
Drive 800K - all the necessary cables and documentatiol

Price £1195 - VAY = £1374 25

SYSTEM 6. Sanyo 16 Bit. IMB pc Compatible Micro. 128K RAM. Single Disk
Dnve 160K, Wordstar Calc Star Sanyo High Res. G:een Monitor Juki 6100
Dassywheel Printer + ail cable and documentatio

Price OnIy £1145 4 VAT = £1316.75

SYSTEM 7. Sanyo 16 Bil. IBM pc Compatble Micro 128K RAM Dual Disk
Drives 360K Wordstar, Calc Star. Manlmergoe Infostar. Spelistar Data:tar
Sanyo High Res Green Monitor. Juki 6100 Daisywheel Printer + and al
necessary cables and documentation

Price £1395 + VAY = £1604.25

SYSTEM 6. Al the components of System 6 but with Sanyo High Res Colour
Monitor and Wordstar with Coiour ‘acnmes. o 4

Price £1445 + VAT = 1661.75

SYSTEM 3. All the components of s¥stem 7 but with Sanyo High Res Colour
Monitor ang Wordstar with Colour Facilities
Price £1685 + VAT = £1949.25

]

PHOENIX . ACCOUNTS CARON ANDREWS
) E CAN ALSO SUPPLY PACKAGES WITH COMPONENTS OF YOUR
Phoenix High Res Green Monitor £66 - VAT {75 DESPATCH PAUL SWIFT VOVWN CHOICE. PLEASE PHONE
= 0279) 412639 AND ASK FOR
Phoenix High Res 12” Amher Monior £69 - VAT £79 SEPAIRS Y oTNIMATE HAMAYUS MUGHAL FOR IPEISET
/7 \_ AKHTER INSTRUMENTS LTD T a Rk 10
E——— ORDERING INFORMATION: (R
/ N .
N\ We accept official orders from UK Government and Education
establishments Carriage 1 Free %K onl ) for normal delivery It enpress
i Gelivery 14 required plesse add £8 00 + VAT per parcel We accpettelephon
o . gorders on Barciay and Access Card:  please tng (02 79)[4435?3 (10 ines)
Hl I | ITEH EDmPl ITEH GHD' IP Alt cheques made payable lo "AKHTER INST VISA

/

\

) 28/29 BURNT MILL
/ HARLOW, ESSEX. CM20 2HU U .K.
Tel. HARLOW (0279) 443521

Teiex: 818894 AKHTER G

N.B. ALL VAT INCLUDED PRICES ARE THE CORRECT PRICES,
EXCL. VAT PRICES HAVE BEEN ROUNDED UP TO NEAREST POUND.

OPENING HOURS: MON-FRI 9am-6.30pm, SAT 10am-5pm
We weicome callers, no parking problems.
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No, we're not exaggerating.

Thanks to the Psion Organiser (that’s
the one on the right), you can now walk
around quite comfortably with a com-
puter in your pocket. You can travel
on a bus without taking up two seats.
Or stroll through a revolving door
with confidence.

In fact, you'll be carrying an expand-

characters and two levels of brackets.
Entries are typed in and displayed
the way you would write them.
Moreover, you can go back and edit
both data and formulae, even after the
calculation has been carried out.
Soitssimple to correctentry mistakes
and perform “what if” calculations.
In addition, the time and date are

state drives concealed under its pro-
tective sliding case.

These matchbox-sized units are key
to the open-ended power of the
Organiser, allowing you to create and
use an infinitely large personal and
permanent information base on 8K
and 16K datapaks.

Two 16K datapaks together give a

‘able computer system with
amicroprocessor that’s
significantly more advanced
than those commonly found
in micros costing 20 times
as much.

Unlike some of its larger
counterparts, however, the
Organiser’s simple language
and command structures
make it very easy to operate.
Even for the computer novice.

An extremely efficient
filing system in your pocket.

The Psion Organiser
comes complete witha plug-
in datapak which can
permanently store over
10,000 characters. Allowing
you to enter such day-to-day
information as diary engage-
ments, telephone numbers,
addresses, train times and
exchange rates. To name but
a few applications.

You can type in informa-
tionand “SAVE”itin any

total storage of over 40,000
instantly accessible characters.

Additionally, either size of
datapak can be used in con-
junction with any program
pack to produce unbeatable
processing power in your
pocket.

Comprehensive software
programs.

Available immediately are
three plug-in 16K program
packs for financial, science
and maths applications, the
beginning of a software
library.

Sowhetheryou'reinvolved
in management,engineering,
technology, sales or account-
ancy, there’s a program pack
containing all the software
you'll need for standard
computations and a lot more
besides.

Each program pack incorp-
orates a database containing
essential specialist facts,
figures and formulae, plus

form you want and retrieve it
quickly and simply with the
“FIND” key.

So you'll no longer have to
juggle with diaries, notebooks and
backs of old envelopes to keep
yourself organised.

All entries can be
simply amended by
using the Organiser’s editing facility.
And since all data is permanently
stored in the datapak, you'll never lose
it,even if the battery is disconnected.

Carry out complex calculations —
simply and swiftly.

Without plugging in any additional
software, the Organiser can carry out
calculations involving up to 200

TO: PSION LTD., 22 Dorset Square, London NW16QG

Please send me by reg dmail.  QUANTITY  PRICE

Psion Organiser with 8K datapak £99.95 +L2:50
Science Program Pack £2995 +LI-50
Maths Program Pack £2995 +L1-30
Financtal Program Pack £2995 +L1'50

+£1-23
+L1-25

£19.95
£12.95

16K datapak
BK datapak

lenclose my cheque/Postal order made payable o Psion Lid.
or Please debit my credit card: {pleasc tick appropriaic Box}

Access [J Barclaycard/Visa O Amencan Express O  Diners CIubD

Card No:

P+P  TOTAL

One way or another,
you can have a
computer in your pocket.

displayed at the touch of a button.
Expand your Organiser, but not
your pocket. ]
On receiving your Organiser you
will find that it has two unique ‘solid

(more importantly) a simple-

to-understand programming

language. Enabling you to
write your own software programs

(up to 16K long) and run them off a

datapak whenever
needed.

In short, the Psion
Organiser is as functional as systems
200 times its size.

It's a computer with screen, key-
board, operating system and twin
solid drives for data and program
storage.

But,at £99.95.it’s a lot less strain on
your pocket.

PsionLtd.,22Dorset Square,LondonNW16QG.

Name: (Mr/Mrs/Miss/Ms).

Address:

To place an order over the telephone, ring (01) 200 0200 anytime.
Psion Lid., Reg No. 15201 31 England. Orders can only be acceped for delivery within theUK.
Please allow | 4 days for delivery.

| for any reason you are not completely satisfied with your
Psion Organiser. return it 1n good condition within sevendays
and we'll return your money in full and withoutquestion.
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The DASH-80, designed and assembled in Great Britain to exploit the vast range of CP/M based application software, provides a processor
performance that exceeds that of most current 16-bit systems and floppy disk access times as fast as those of many hard disks.
The DASH-80 comes complete with a selection of powerful software tools including:
WORDSTAR, the world's most popular word processor software,
CALCSTAR, wordstar compatible electronic spreadsheet,
PERSONAL PEARL, a powerful data base application generator.

DASH-80 processor prices (inclusive of software) start at — £1084.00 (RRP, excl VAT),
DASH-10 terminal shown above — £ 560.00 (RRP, excl VAT).

For further information on the system, and for details and listings of disk and processor benchmarks, telephone or write to the
address shown below:

PROCESSOR BENCHMARKS DISK BENCHMARKS
BM1 BMZ2 BM3 BM4 BMS BM6 BM7 BMS8 DBM1 DBM2 DBM3 DBM4 DBMS
DASH-80 73 2.4 6.6 6.5 7.0 127 202 343 0.6 43 4.2 3.8 37

IBM PC 12 48 117 122 134 233 374 300 38 212 208 127 104 Unit A,
APRICOT 15 48 104 108 122 228 355 34.0 3.0 95  14.0 8.0 7.5 Station Approach,
SIRIUS 17 54 111 115 136 262 401 29.0 25 370 370 120 120 Leighton Buzzard,

Beds. LU7 7LY

Trademarks: (1) Digital Research, (2) Micropro, (3) Relational Systems.



MICROCOMPUTER HARDWARE, SOFTWARE AND ACCESSORIES
WITHFULL AFTER SALES SUPPORT

CP/MSOFTWARE SOFTWARE FOR IBM/PC BOARDS FOR IBM/PC

A%Tﬁx SO(FT.WARE coae Please see CP/Miisting. All ASMT RESIIEARCH
EIUMASIEN . .oosemsmmmsmsr: -« - o v oo prOdUCtS with an * will also run on lega Plus64K .........ccoocevvvinnnnns £285
ASHTON TATE Six Pack Plus 64K
DBase 1" .........cccooooooovovooeroe £32s  MS-DOSand PC-DOS and are 64K ChipKit ...
c :)r(iggy'; ........................................ £165  priced the same. MICROSOFT
. ALPHA SOFTWARE SystemCard 64K ..o,
gaarqmt)g oy g g;gg Database Manager |l .................. £185 '\SﬂystemCard 256K
o lrll il’nsso ;_r ................................. ASHTON TATE 2 :Bsel{ﬁ .....................................
i s ol DBase il . £490 e
B ONE" w. R g1 = e €490 e Bl
DIGITAL %ESEARCH ~~~~~~~~~~~~~~~~~~~~ DIGITAL RESEARCH HERUcadlané(s ................................
h Concurrent CP/M-86 ................... £225 uL
ccess Manager ... CP/M-86+GSX ... £40 GraphicCard...........ccocceveeie.
Access Manager-86* DR Draw o ’
GBI i, DR Graph
Display Manager-86"................... £320 Pascal MT+ ..o, MONITORS
ggas!c_.éé ................................. g?g FOX & GELLER
BRI, oo e S 0Z:Management Control ............ £310 KAGARGB Vision Il 12"................. £369
ggas!c 80"‘9!:9' A gg;’g s KAGA 12" HRGreen/Amber........... £135
P as'fMng' S i 238 Easy Writer | System.................... £175  MICROVITEC CUB65314" ............ £375
O C O VLRI S0 . — Easy Writer Il System ............... £260 SANYOSCM14"VHR................. £425
Pascal MT+86 ........... .£395 MICROSOFT
F%’é& GhE.LLER Fortran Compiler ........................ £235 :
5 U’f;? ~~~~~~~~ Flight Simulator ..................ccco... £40 PRINTERS
Qmékéa e VROTAIENA .| ... e £260
MICROPRO MICRORIM ANADEXDP9000B ...........c........... £899
Calcstar® £95 R:Base 4000........c.ccccceeevienienns £325 ANADEX DP9620B ..o £1040
Infostar+* ... ... £338 L?_T'Js for ¢aps  BROTHERHR1S......ico £445
Mailmerge® ... £120 801#‘; 120 R e ——— goeg  CANONITOBOA ..o £319
WOrdstar® ..o £215 SPI . S EPSONFX-80 .......ocooooovniiis £379
Wordstar Professional*................ £450 Open BEEERE £425 *L%KSIOG1 (01018 s SRR S gg?g
. SOFTWARE PUBLISHING B —
L 0 PFEMEE =~ & b £90
B TER ey =0 PFS:Graph. ... ooooo O istallth
R - e PFS:REPOM ..o £80 e cannot list all the
= A%;-?Ta;Eé """""""""""""""""" PFS:V;I)rg%.é., e P £90 products we carry —
Basic Accounting System SOMI ulltliml bne i ol £300 please call 01-636 0476
permodule ... £300 SORCIM for further details.
Business Management Systems Supercalc3 £265
permodule ... .5550 """"""""""""""""
Peachpack™..........c...ccoooern, £300 Al products subject to availability. I l V d
SORCIM CP/Mis a registered trademark of Digital e e l eO
Supercalc” . Research, IBM is the registered Busmess Computers
gﬂpgﬁ:fezr. o trademark of International Business M e h =5 e
SAGESOFT n rgwl:gsbnosn AUTHORISED DEALER
Sage Accounting”.................... 350
Sage Executnveg ........................ £670 Simply write to Oryx, or telephone 01-636 0476 to discuss your requirements. Or ring
. 01-631 4341 without obligation to reach our technicat hotline. Callers at our London
Most popular machine Office - just off Oxford Street - are very welcome. Orders will be acknowledged by return

formats are available.

of post and goods will normally be despatched within 10 days. All products are supplied
new and are sealed complete with manufacturer's documentation and factory warranties.
All prices exclude VAT and are subject to change without notice.

FREE DELIVERY IN THE UK FOR ORDERS OVER £200.

All major credit cards are accepted.

Oryx Systems (U.K.) Limited, Mappin House, 4 Winsley Street,

London W1N 7AR. Telex: 28290 ORYXUK G

(B) PC/9/84

AN EENEEENEREREEEE N

[ 111

ORYX- U.S. LEADERS IN TECHNOLOGY-NOW IN THE U.K.
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THE D200

Near Letter Quality Printer
from the New Force in Computer Printers

Ff o | I-AA n ']
SMITH-CORONA e Circle No. 111

DATA PRODUCTS

An exciting new range of high quality printers style, size and resolution - including Near Letter
has been created to bring speed, reliabilityand ~ Quality —and boasts bit image, dotaddressable
flexibility to both the office and home user. The and block graphics. Vertical and horizontal tabs,
D200 1s a high-specification dot matrix modelfor  proportional spacing, superscript and subscript
outstanding results in the most demanding of features ensure superior presentation.

applications. Fill in the coupon now and find out how you can
Compatible to all business micros, PCsand make the most of your computer with a printer
home computers, the D200 hasa dual Centronics  from Smith-Corona Data Products.
parallel./R.S.ZSZC serial interface plus IBM PC | To: Smith-Corona Data Products, Unit 23, Northfield Industrial
compatibility and Epson emulation. The buffer Estate, Beresford Avenue, Wembley, Middlesex HAO 1XP.
has a 2K bytes capacity and can accepta 96 Please send me: |

downloadable character ASC II set. O A free copy of the full colour printer brochure.
) ) O A free list of my local dealers.
Performing at a speed of 160 cps with 80 column O Information on the Smith-Corona Data Products

width (at 10 cpi), throughput is maximised by Roadshow (touring in September - don't miss it!)
bi-directional text printing, logic-seeking and a Name '
choice of stationery handling (friction and tractor | Company (ifappropriate)

feed are standard —a roll holder isavailableasan | Address

optional extra). Post code

The 6 -pitch D200 offers a wide variety of print | MatietancufRE of com PUREESE

Smith-Corona Data Products, Unit 23. Northfield Industrial Estate. Beresford Avenue Wembl




Trouble at
hip shop

the

= Chip-chat

by Ray Coles [ff

Booming demand for microprocessors spells trouble for the micro builders — but
what about the manufacturers when the boom turns to bust?

SO FAR 1984 has been a bad year for all
chip lovers. At the low-technojogy end of
the market, Chancellor of the Exchequer
Nigel Lawson attacked chip consumers by
slapping a 15 percent VAT levy on the sale
of hot takeaway food. At the high-
technology end many. well-known semi-
conductor chips are virtually unobtainable
due to a drastic shortage of manufacturing
capacity. '

E(;ohomists are the only people to gain
from the highly predictable boom and bust
cycles which afflict the semiconductor
market. But fortunately for all concerned,
the yo-yoing demand variations are super-
imposed upon a steadily increasing under-
lying trend, so most ‘manufacturers are
happy to weather the occasional storm.
Certainly there has been little clamour for
any of the well-tried alternatives to a
market free-for-all, like the heavy-handed
bureaucratic control of the EEC’s
Common Agriculture Policy for example.
In such a dynamic, innovative area of
technology such market control is as
uriwelcome as it would be unworkable. So,
for the moment at least, there will be no
microprocessor mountains or 64K RAM
lakes.

At present, things are marvellous for
most semiconductor manufacturers.
Demand is so high that they can sell
everything they can make long before they
have made it, with the added advantage
that they can name their own price and
then double it. The recession, such as it
was in the electronics industry, ended
sometime in 1983. Since then demand has
been skyrocketing to such an extent that
today a thriving black market exists for
the supply of microprocessor and memory
chips.

Desperate need

The situation is nice for the manu-
facturers, but every silver lining has a
cloud. At the moment the cloud is
suspended over the heads of the
equipment manufacturers, who desper-
ately need chips to feed their production
lines. It is the manufacturers with all the
muscle, such as IBM and Sinclair, which
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win through in times like these, because
they deal directly with the semiconductor
manufacturers and place orders for huge
quantities, . which all makes life easy for
the likes of Intel and Motorola.

Equipment manufacturers with -an
appetite for chips measured in hurdreds
rather than thousands, and which are
normally constrained to buy their micro-
processors via a distributor, are having a
rough time. In some cases their problem is
simply late or patchy delivery, leading to
half-completed circuit boards on the shelf,
unfavourable production overheads and
cash flow, plus lots of dissatisfied or
disillusioned customers..

Black market

In the most severe cases, some devices
-— particularly microprocessors are
unobtainable by conventional routes. So
equipment manufacturers are forced to
buy key components at exorbitant prices
on the black market or even to redesign
their boards and their software to suit
another microproceséor which is more
readily available. Unfortunately the latter

- ploy could be self- defeating as well as

expensive. Judging by the number of man-
ufacturers switching from the Intel 8051
single-chip microcomputers to competing
devices such as the Motorola 6801 and the
Zilog A-8 which are currently less in
demand, there may be some nasty shocks
in store for some companies.

Intel currently heads the league of
microprocessor manufacturers, and is
therefore causing most of the trouble. Its
8088 eight/16-bit processor used in the
IBM PC and, apparently, most other
business microcomputer systems, is being
shipped by the million. But Intel seems to
be letting other less profitable production
lines slip to satisfy the insatiable demand
for it. It may be because the company
makes most profit on 8088 sales, or may
even be because it has high-volume
guarariteed orders, negotiated before the
boom, which might in some cases be
subject to penalty clauses. Whatever the
reason the effect is that the eight-bit 8085
is very difficult to obtain, and the 8051

virtually inflated
prices.

The most recent casualty is the Intel
80186, an advanced version of the 8086
with many peripheral functions integrated
on to the chip. Although fairly new, the
80186 has been an instant success with the
designers of personal computers and
engineering work stations. Following
early yield problems, which reduced avail-
ability and profit margin, Intel is now
unable to meet the exploding demand.

Even in 1984, demand is calculated at
two or three million devices. Intel will be
lucky if it can make one million. Next year
demand may be up to eight million, and
there is little hope of satisfying even half
of that. One solution is a second source,
and Intel has licensed AMD to built the
186 in its Texas plant, but production will
not be on stream until towards the end of
1984. Meanwhile Intel itself is building
new production fines in Israel and in New
Mexico.

Manufacturers committed to the 80186
are understandably not too pleased with
the situation, particularly as Intel had
been considered to be a reasonably safe
bet in the past. Early users of the chip are
being protected by Intel, which supplies
their needs first, but all new orders for the
186 are being refused until 1985 and
distributors are having a lean time with
only a trickle of devices going their way.
Many manufacturers which have designed
systems around the 186 are currently rede-
signing to use the older 8086, or swapping
to the even newer 80286, which for sormie
unfathomable reason is easier to obtain at
the moment.

Glut looming

One thing is certain though; before too
long, in perhaps two or three years, the
get-rich-quick merchants attracted by the
highly profitable market situation will
have their new plants on stream, a glut will
occur, and prices will drop through the
floor. By that time, of course, wise old
Intel will have a new whizz-bang product
available, leaving the second division to
squabble over the leftovers. O

impossible, even at
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To celebrate the Opening of our NEW
Showrooms at 12 HIGH STREET, PETERSFIELD
EPSON . oo o ioor wmmo s cusmait

PHI CE EPSON FX80 (DOT MATRIX) . . . . f43 £324.00 5¥5"s0

+VAT=
SPECI ALS N —  EPSON RX100 (DOT MATRIX) . . . (45000 38500 44475

EPSON MX100 (DOT MATRIX) . . .@5&0’ £365.00 Y575
+ VAT =

EPSON FX100 (DOT MATRIX). . . (5500 £438.00 c2¥4%s

This Voucher ig issued by SCIUK), the famous
distributors of computer printers, ‘and can be
redeemed against the sup?ly of printer supplies
isted in the current

WE WILL MATCH

, Many more Printers
ANY GENUINE L=

available 1000s

PRICE ADVERTISED T S I A i 00 of bargains
WE AHE NEVEH Invoice Numbefr tvlchlc?lma(;lljmes ttgly%ur printer: send now

for the

BEATEN ON =
famous SCIUK) catalogue

PRICE!

Dniy ona voucher per sales invoice. Valid until 31 August 1384

To SCI (UK), FREEPOST, PETERSFIELD, HANTS GU32 28R
Please supply __

We have interfaces for all
types of computers, including
CMB 64, Vic 20, APPLE,
TRS 80, 1BM, BBC,
SPECTRUM, 0L, etc.

FIDELITY 14" COLDUR
COLDUR MONITOR
& COMPOSITE VIDED

Name
Address

Cheque/Postal Orders/Credit Card
NUMBER

We can crack your problem —
ring 0730 68521 and ask us.

Don't Forget to add carriage £9.50 and VA

£189.00 53755

JUKI 61[][] ]ust £349 o' SHINWA CP80 £179.00 &a:=

20CPS: Bidirectional & Logic Friction and tractor feed as

10, 12, 15 & Proportional standard. 80cps.

Spacmg, Wordstar compatable Bidirectional logic seeking

2K Buffer; 13 inch Platen P 13 x 9 dot matrix giving true
Underline; backspace & lots more descenders, sub and superscripts
Centronics Interface Standard Italic printing and auto underlining

OPTIONAL RS232 S T
TRACTOR AND SHEET FEEDER

be mixed in a line). Parallel
interface fitted as standard

24 hour nationwide delivery by Securicor £9.50 + VAT AMEL:! s
Bankers Orders; Building Society Cheques; Postal Orders — same day despatch EXPRESS | F

All orders covered by the Mail Order Protection Scheme
Nationwide Maintenance Contracts arranged. Educational discounts welcome w
Access

RANGEKEY LTD SCI (UK) TELEPHONE ~ EXPORT DEALER

tading a5 FREEPOST 0730 68521 ENQUIRIES  ENQUIRIES
PRI NTER (No stamp needed)  TELEX ND TAX WELCOME
SC'(UK) PETERSFIELD 86625 DELIVERY AT WRITE FOR

PALACE HANTS GU32 288  MYNEWS G COST DETAILS

PERSONAL CALLERS WELCOME. 12 HIGH STREET, PETERSFIELD, HANTS. GU32 246
ADVERTISEMENTS ON PAGES *** AND *** CONTAIN MORE BARGAINS
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SHARP has been in the forefront of the move
to smaller and smaller computer devices,
witnessed by its PC series of truly pocket
computers. However, the company has
often been slated for the inconvenience of
its keyboards, which are either too small
for easy ‘use or too-big for a real pocket
machine. But in its U.K. Specification
2,125,199 Sharp proposes a completely
different type of keyboard.

The keyboard has no separate keys.
Instead it has one or more long bar
switches, each of which is associated with
several characters. Which character you set
when ' you press the bar’ depends where
along the bar you apply pressure. A
suggested embodiment has-two bars, one
giving ‘the 26 letters of the alphabet, the
second giving numerals, punctuation and
graphics characters.

In case you press in the wrong place, so
inputting the wrong character, Sharp has
thoughtfully provided two extra keys that
you can press to obtain the next character to
the left or right as appropriate.

Corruption

IBM, in Specification 2,125,590, is
concerned with the problem of data
corruption. In big computers it is common
to 'split a data word into its separate bits;
and store the bits in a row of bit locations in
a corresponding row of different storage
devices — RAM chips, for instance. This
enables very fast input/output, for at a
given signal the storage row. inputs or
outputs a whole data word on to the data
bus in the time it takes to send or receive one
bit.

Of course, if one of the control devices
providing the 1/0 signal fails, then several
bits in a word can be lost, possibly beyond
the capacity of any error-correcting coding
in use.

IBM suggests a very simple solution to
such a problem. For any arrangement
employing an error-correcting system that
can cope with n bit errors per word, it is

John Hooper is a Chartered
Patent Agent who works in the
electronlcs industry
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How to bar
key problems

Another look at recent advances in computer technology which are disclosed in
British Patent Specificatjons.

proposed that the I/0 control signals are
fed to the stores by a sufficient number of
separate devices so that no one device
controls more stores than contain n bits of
the same word.

Instant replay

A problem with most simple calculators
is that once a sequence of numbers and
operators has been keyed in it is lost for
ever, only the result being-available. Casio,
in Specification 2,125,588, proposes a new
type of calculator that can retain the key-
press sequence for instant display, replay
and simultaneous recalculation. As the key
sequence is replayed, so it can be modified
to add either new numbers or operators,

=Patents progress iﬁ

by John Hooper

or to correct or delete the old ones.

Each key sequence can be as long as
memory permits, and is scrolled forwards
or backwards past a nine-character second
display window, while the primary display
shows the related result of the calculation so
far.

Hello, world

Nam Tai, of Hong Kong, suggests in
Specification - 2,125,996 that pocket
calculators and computers could in:
corporate one or several transducers
enabling them to measure outside, real-
world parameters, and then perform
calculations with the measured values.

(conl/nued on next page)

and the dissemination-of the results. it

others from using the idea.

As concerns time, under the present

or four years after that date.

bad thing. So they have decreed that a
recovered, unless they are paid annual
beginning of the fifth year to keep it in

technically feasible you will not get a

What you get for your money

The British Patent System, like those of the other major industrial
countries, is intended to stimulate manufacture and encourage research

of a form of monopoly in return for the full disclosure of ideas which might
otherwise be kept secret. However, there are some conditions.

First, the monopoly on offer is rather limited, both in scope and in time.
As regards scope, what the patentee gets is the right to be the sole user of
the patented-idea. Really it is the right to try, by action in the courts, to stop

The difference, which may seem rather slight, is significant. it is for the
patent owner to take action, and to sue the guilty party for infringement.
The Crown will not initiate any enforcement.

can last, at the very longest, only for 20 years from the date on which the
Application was made, and the Patent may well not be granted until three

However, the authorities believe that ali monopolies, even patents, are a

from £75 to £300 and are a great incentive to let patents die.

The second main type of condition is that the idea must meet four basic
criteria. First, it must be the sort of invention for which patents can be
granted, which means no mere theories, aesthetic creations or schemes,
and no computer programs. Secondly, it must be new, never used or written
about anywhere in the world — you may well reinvent the wheel, but they
will not give you a patent for it. Thirdly, it must be inventive, more than just
some clearly obvious-development of an old idea. For example, four- and
six-legged tables are known, you are unlikely to get a patent for afive-legged
table, even if it is strictly novel. Fourthly, it must be capable of being put
into effect. You may dream up some super computer, but unless it is

does this by holding out the promise

Patents Act the monopoly on offer

patent will lapse, never to be
renewal fees starting at the
force. The current fees roughly range

patent.
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Transducer possibilities include wheels to
provide the means to record distance;
photocells, so the device becomes a light

ing the combination into a weighing
machine.

The big picture

meter; and strain gauges, thereby mak- -

Teleram Specification 2,126,387
discloses a part solution to the problems of
getting a decent display on a small computer
with, for exainple, a 4 by 80 LCD screen.
Conventionally part of the machine’s
memory is configured like a full 24 by 80
CRT display, with the LCD screen acting as
a shallow window into that memory.
Teleram now suggests that the computer
should be connectable to a proper CRT
display, and that the LCD and CRT should
operate in co-ordinated unison.

Touch and go

In Specification 2,126,388 RCA
proposes a novel type of touch-plate inpuit
device. One example described is a rigid
three by three square plate with nine touch
areas supported at is corners by four two-
position push switches.

RCA says that, depending on where the
touch-plate is pushed, so the plate tilts.

Then the force is transmitted appropriately
to the switches, operating them in such a
way as to indicate the particular plate area
pressed. Thus, pressing in the area at row |
column 2 should activate both the top
switches, but leave the bottom two off{. The
switch outputs are fed to a simiple decoding
circuit, and this then transmits the signal
defining the touched area.

On a grander scale, RCA suggests that its
touch-plate could overlay a CRT screen to
provide it with a cheap form of touch
sensitivity:

Planemaker’s Al

=—— Ppatents progress Fél
o

Artificial intelligence now crops up
everywhere, including in the avionics
industry. As Marconi poinis out in
Specification 2,126,762, the intricacies of
modern avionics design are so complicated

| that it can be impossible to test whether an

aircraft’s entire electronics system will
perform satisfactorily under all perm-
utations of events. To avoid potentially
disastrous results, Marconi proposes that
the creation of such a complex design be
overseen by data-handling soft/hardware
using natural language input.

As a design progresses, the computer is
fed all the data as a logical series of
statements defining the requirements of the
design so far;, starting with the most

general. For example, the avionics will

automatically navigate the aircraft but must
allow the pilot a manual override.
Gradually the more and more detailed
situations are considered, such as how to
deal with wind velocity changes, or respond
to course alterations requested by a
subsidiary targeting computer. All along
the way each new item of information is
logically tested against those other items it
affects together with the overall system
parameters.

The soft/hardware combination must be
able to deal with natural — that is human
— language inputs so that untrained
technicians can instruct the computer as to
what is happening. It must also generate
hypotheses about the structure of the entity
relationship model representing the
meaning of the available design data.

Notatron

Iain Sinclair discloses in Specification
2,126,764, an electronic notepad.

Basically a calcultor-style object, his idea
is to have a multi-line liquid crystal display
with one full alphanumeric set of keys to
write each line, and to have a second set of
keys, one per line, to enable any line to be
deleted and the gap closed up if required.
Additionally, Sinclair suggests a priority
key, so that each line can be assigned a
priority value, the lines then being
reordered accordingly. o

68000
68000
68000
68000
68000
68000

Apﬁlying the 68000 family

A one day conference in London

Organised by the journal Microprocessors and Microsystems

If you are using, or thinking of using, the
Motorola 68000 family of microprocessors, then
30 October 1984 is an important day for you.

At the City Conference Centre in the heart of London,
experts will describe how the 68000 family can be put
to work in effective products.

They will be looking at the entire 68000 range
including the 68020. The guest speakers will explain
about implementing expert systems, porting operating
systems and languages, and interfacing.

There will be a supporting exhibition.

For further information, contact:

Danny Green, Conference Organiser,

Butterworth Scientific Ltd., PO Box 63, Westbury House,
Bury Street, Guildford, Surrey :_GUZ 5BH, UK.

Tel: (0483)312061. Telex: 859556 SCITEC G
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BiSURIL I LOJNY

It's easy to get the impression that the differences between micros are there to tie
you down. How do you upgrade from 8-bit Apple to today’s 16-bit micros, or copy files.
between different 16-bit machines, without hours or even days of laborious data re-entry
- and all the dangers that entails?

The answer is Pulsar File Transfer. It puts Apple, Sirius, Apricot and IBM straight onto
the same wavelength, transferring file type, text, binary or graphic information
directly at up to 9,600 bits per second.

With the correct combination of Pulsar File Transfer packages you have access to
complete software freedom between IBM-PC, Sirius and Apricot and instant transfer
of data from Apple. Multiple files.can be sent or received with a single command,
while an in-built error-checking facility guarantees absolute accuracy.

For more information on the Pulsar connection just return the coupon.
Vive la difference!

@ Circle No. 114

}" FREEPOST Blrmlngham BI16 1BR or call 021-455 7000.

PC9/84

Please send me further details
on the Pulsar File Transfer:

NAME

POSITION
COMPANY

ADDRESS




Rebalance thissh

The BBC Micro can now give an
astonishing new account of itself.

Because with Acornsoft’s new 16K
ViewSheet ROM, it develops a head for
figures which can save you a vast amount
of arduous brainwork.

Imagine, for instance, that you had to
make several adjustments to a balance
sheet.

If you made those adjustments on
ViewSheet, it would revise the balance
automatically in a split second.

Or imagine that you had to add 15%
VAT to every figure on a price list contain-
ing 500 items.

ViewSheet can add the taxto eachand
every one of those items simultaneously.
And once again, in virtually a second.

As simple as pencil and paper.

ViewSheet is a computer-based
spreadsheet, the figure processing
version of a word processor.

With 255 columns in width and
255 rows in depth, it’s also one of the
largest spreadsheets on the market.

Originating the sheet is as easy as
originating an ordinary worksheet with
pencil and paper.

Because ViewSheet comes withan
easy-to-followreference card.

It enables even the mostinexperienced
users to feed all the data they need to use,
and store on disc or cassette, into the BBC
Micro.

You can nominate headings and sub-

headings. And you can create barcharts to
display figures graphically.
Ten windows for perfect vision.

The sheer size of ViewSheet makes
it impossible for the whole sheet to be
visible on the monitor at once.

That’s why ViewSheet has ten windows,
enabling you to see up to ten different
sections of the sheet at any one time.

You can summon the windows onto




eet 1In one second.

the screen at the press of a key. making the most of the BBC Micro’s
You can cross-reference sections, or  potential. And if you use it with the 6502
even reposition them on the sheet, when- second processor, you'll have no less than

ever you need to. 30K of workspace in any mode.
And you can print them out individ- For only £59.80,
ually, as well as all together. vou too can have figures like this.
The possibilities are virtually endless. The ViewSheet ROM can be fitted by
By creating special disc files from your BBC Micro dealer in less than three
ViewSheet, you can link two or more minutes. And withits straightforward

spreadsheets together. This meansyou can user guide, function
build models much bigger than the
BBC Micro’s considerable memory.

ViewSheetisalso compatible with
Acornsoft’s View word-processing
package. This enables you to pro-
duce reports and documents which
combine text and figures.

In addition, you can use

alb-

' juggling figures at lightning

ViewSheet in
any screen speed.

. — Indeed, at only £59.80, it’s
mode,

aninvaluable asset for anyoneinvolved
in professional or personal finance,
forecasts, formulae and
analysis.

ViewSheet’s operations and functionsin brief.

The operations supported by ViewSheet are:
addition,subtraction, multiplication, division,exponen-
tation and bracketed operations.

And the functionssupported are: ABS,ACS,ASN,
SIN, SGN, RAD, ATN, COS, DEG, EXP, INT, LN,
LOG, PI,SQR, TAN, MIN, \VERAGE,MAX,CHOOSE,
LOOKUP, COL, IE, READ, ROW and WRITE.

ACORNSSFT

c/o Vector Marketing, Denington Estate, Wellingborough,
Northants NN8 2RL. Tel: 0933 79300.

® Circle No. 115
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They're herel Two of the world's most
sophisticated, imaginative languages.

LOGO and micro-PROLOG.

Now they're both available for the 48K
Spectrum. So you can sample the programs
thousands of computer owners can only talk
about!

LOGO and micro-PROLOG are exciting,
new-generation languages. They let you
create descriptive, imaginative and powerful
programs.

And —for such sophisticated languages—
they're available at astonishingly low prices:
£24.95 for micro-PROLOG and £39.95 for
LOGO!

LOGO is a powerful programming
language based on logic.

Its very easy to learn, so it's proved highly
successful in schools.

LOGO puts you in command of a
graphic ‘turtle’ (@ moving, on-screen cursor).
Each program instruction you make has a
direct effect on the turtle. You can change its

position, alter the direction it points in, and
then use it to create complex shapes, images
or designs.

With LOGO, you've the means to
develop very imaginative ideas —and see the
results immediately!

The Sinclair version of LOGO comes with
two comprehensive manuals. It features
turtle graphics, colour and sound, and has full

list processing capabilities. It's also Microdrive-

compatible, and can control a mechanical
turtle or robot.

micro-PROLOG lets you explore power-
ful aspects of artificial intelligence.

Its a fifth generation language, specially
adapted from PROLOG -the language
chosen by the Japanese for the next genera-
tion of artificial intelligence machines.

Using micro-PROLOG, you develop a
dialogue with your computer. First, it allows
you to construct a database of relationships

using simple English phrases. And then, you
can ask the computer questions relating to the
database.

Your micro-PROLOG package includes a
front-end program called SIMPLE (for new-
comers to the language), plus a User Manual
and 300-page Primer. For more advanced
users, a micro-PROLOG Reference Manual is
available separately at £9.95.

Without doubt, LOGO and micro-PROLOG
set new standards for future computer
languages. You'll find them in major stores
and all good computer shops - or from Griffin
& George, EJ. Arnold and EDCO.

Sinclair Research Ltd, Camberley (0276) 685.311.

@ Sinclair, ZX and ZX Spectrum are trade marks of
Sinclair Research Ltd.

sinci=ir-




Software workshop

Bit maps for
faster

by Mike Lewis

iles

Most popular computer applications involve a sequential search of disc files. We
look at one way of speeding up this inherently slow process.

YOU WOULD USE bit mapping if you wanted
to carry out frequent searches of a file,
based wholly or partly on fields that have a
single binary value: yes/no flags, for ex-
ample. The bit map is simply a string of
binary digits, each of which corresponds
to one record in the file. The bit is set to 1
if the relevant field in the corresponding
record contains a specified value, or 0 if it
contains the opposite value.

Frequent searches

Suppose that an estate agent has a pro-
perty file which shows, among other
things, whether a property has a garden
and/or a garage, and whether it is close to
shops. Each record would include three
fields, for garden, garage and shops
respectively. These fields might contain Y
if the requirement can be met, N if it can-
not. Suppose, too, that the agent is called
on to make frequent searches based on
some or all of these three criteria, among
others.

The first step is to build up three
separate bit maps, one each for garden,
garage and shops. This can be done in a
single pass. of the file, as the sample pro-
gram shows. Although this initial step will
be fairly time-consuming, it need only be
done once, at the start of the session,
rather than each time that the phone rings
with a call from an anxious house buyer.

Storage

A simple way of storing the bit map in
RAM is to use an array of 16-bit integers.
The top two bits of each integer can be ig-
nored in order to simplify the coding and
allow the use of a mask that takes the value
of successive powers of 2. The most effi-
cient way of generating powers of 2 is to
start the mask at 1 and to add it repeatedly
to itself. But the highest signed integer that
can be generated by a Basic arithmetic ex-
pression is 2!° — 1. Restricting the range to
the battom 14 bits of each integer avoids
any problems caused by arithmetic
overflow.

Of course, this use of 14-bit integers is a
limitation imposed by the language, rather
than a part of the fundamental algorithm.

(continued on next page)
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1000
1010
1620
1030
1040
1050
1060
1070
1100
1120
1130

1140

1150

1160
1170
1200
1240

1250

1260

1270

1280

1290

1300

2000

2010
2020

2030

2040

2050

by

by

This is a skeleton program to demonstrate loading and using
bit maps to speed up file searching.

An estate agent’s file contains property records which include
(character) flags to iandicate a garden, garage, and proximity
to shops. We want to carry out searches for properties that
meet these, and other, criteria.

Assume NRECYZ is the number of records in the file

LY S W W R Y

SIZE%=(NRECZ+13)\14 ‘This is the size of each bit map
(in l4-bit words)

MAP3%Z(SIZEZ)

“These arrays will hold the three
bit maps

DIM MAP1%(SIZE%), MAP2%(SIZE%),

At this point, open the
inttialisation

file and perform any other

Now we can load the bit
MASK%Z=1: Jl%al: J2%=1: J37%=1
FOR COUNTZ=1 TO NREC%

‘read the next record (whose record number is <COUNTZ>)

and unpack the relevant fields

maps

IF GARDENS$="Y'" THEN
MAPLZ(J1%)=MAP1Z(J1%) OR MASKY
“Set a bit if there is a garden
IF GARAGES="Y" THEN
MAP2%(J27%)=MAP2%(J2%) OR MASKZ
‘or a garage
IF SHOPSS$="Y" THEN
MAP37%(J3%)=MAP3%(J3%) OR MASKZ
‘or if close to shops
IF MASKZ = &H4000 THFN

J1Z=J12+1: J2%4=J2%+1: J3%=J3%+1: MASK%Z=1
ELSE
MASKZ=MASKZ+MASKY
‘This sets the mask to successive
powers of two until it reaches 2714,
at which point it is reset and we
move on to the next array entries
NEXT COUNTZ

Now let us search for a property with (garden OR garage) AND
close to shops, possibly along with other criteria.

MASKZ=1: JZ=1

FOR COUNT%=1 TO NRECZ:
IF ((MAP1%(J%) OR MAP2%(J7%)) AND MAP3Z(J%Z)) AND MASKZ THEN

at this point we have a possible hit; you can read
the record and perform further tests on it
IF MASK%=§H4000 THEN
J%=J%+1: MASKZ=1
ELSE
’ MASKZ=MASKZ+MASKY
‘set mask to next power of two or reset
it when it reaches 2714
NEXT COUNTZ
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(continued from previous page)

In other languages the problem might not
arise. In any case, you can use the full 16
bits by assigning actual hex values to the
mask, but there would be no point in do-
ing this unless storage space were very
tight.

Speeded up

Once the bit maps have been created
they are held in RAM throughout the ses-
sion. From now on, searches that involve
the three yes/no fields can be speeded up
by examining the bit maps first. Since the
bits have a one-for-one correspondence
with the records it is necessary only to ac-
cess those records that' meet the yes/no
criteria. This will save a great deal of
physical accessing, even if further tests

have to be performed on those records
that are actually read. The lower the hit
rate based on yes/no fields, the greater the
time saving.

The technique is also'a good exercise in
using the logical operators And or Or. The
Or operator is used in conjunction with a
mask to set any bit within an integer. To
set bit 0 the mask has the value 1; for bit 1
it is 2, for bit 2 it is 4, and for bit n it is 2°.
For this purpose I am taking bit 0 as the
least significant bit. Hence the powers of 2
referred to earlier.

Similarly, the And operator is used to
test the setting of any bit within an integer.
. (Integer And mask)
is true, then the bit is set to 1, otherwise it
is 0. You can also use And and Or — and
Not — to link separate bit maps together,
as the example program shows. Here you
are looking for a property that has

garden Or garage And shops

You only need to And the final result of
this logical operation with the mask to
determine whether or not you have a hit,
thus saving a lot of nested Ifs.

A variation that you might like to con-
sider is to store the bit maps on disc, rather
than to build them up by sequentially pass-
ing the file at the start of each session. This

WordStar comer

1 GET A LOT of letters from readers of
this column, especially on the quirks
and deficiencies of Micropro’s
WordStar. One problem that several
correspondents have raised is the
difficulty of printing both double-
spaced drafts and single-spaced final
copies of the same document, without
having to reform every paragraph in
edit mode between the two printings.
This is an easy matter if you have a
precision printer. You simply put

.LH 16
at the top of the document for double-
spaced printing, and take it out again
for single spacing. For other types of
printers there is no easy solution,
but here are some possible methods:
@ Set the DIP switch or front panel
control, if any, on your printer that
says ‘‘Carriage Return implies
Linefeed’’, or something similar.
Normally, this switch would be set Off,
to tell the printer that the software will
explicitly send a Linefeed jat the start of
each line. Switching to On causes the
printer to insert an extra Linefeed, thus
double-spacing the text. Most printers
only read DIP swiches on power-up, so
you might need to switch the machine
off and on again each time you alter
the switch.
o Patch an extra Linefeed character
into the WordStar end-of-line
sequence, found at location PSCRLF:
in most versions. Check the installation

manual for more details. The main
drawback is that you will need to keep
two WordStars: a patched version for
double-spacing and a normal version
for single-spacing.

® Write a program to send an escape
sequence to the printer for altering the
vertical line spacing. For Epson
printers, you would need to send
Escape, capital A, and decimal 24. This
sets the spacing to 24/72 inches, which
is double-spacing. Run this program
just before starting to print, making
sure the printer is switched on. To
revert to single spacing, just switch the
printer off and on again.
Unfortunately, this method is not
available for all printers.

® The most elegant solution is the one
suggested by Richard Collings of North
London. It involves placing the
commands .PF ON and .LS 2 at the
start of the text, which is then printed
with Mailmerge rather than the normal
print function. These commands tell
Mailmerge to override the line-spacing
that was used during editing, and to
assume double-spacing instead. The
technique will work equally well with
all printers, and has the added
advantage that it will automatically
take care of page breaks, which the
other methods do not. The one snag is
that it does not produce extra blank
lines between paragraphs — but you
can’t have everything.

Software workshop

would complicate the program that main-
tains the file, and you would run the risk
of the bit maps and the file becoming out
of step. But it would cut down the time
needed to initialise the searches, and in
some applications this might be worth the
extra programming needed.

List inversion

Bit mapping is a special case of a techni-
que known as list inversion. A normal
data file is a list of records, each of which
has certain characteristics. An inverted
list, by contrast, is a list of characteristics,
each of which has pointers to the records
that possess the characteristics. List inver-
sion is a powerful programming tool, and

I shall be returning to the subject in a
future column in this series. [}

dBase
department

ONE OF the great weaknesses of Ashton-
Tate’s dBase Il is its inability to handle
arrays. If you have ever wanted to
check the validity of an input value
against a pre-defined list you will
appreciate the problem.

Suppose -your operator input includes
a three-letter geographical code, such
as Ldn, Man, Gla, etc. You would like
to check the entered value against a list
of valid codes before you write it to
disc. One possibility is to use the
following construct, assuming Testcode
contains the value to be checked:

STOR “LDN MAN GLA BHM YRK EDN”
TO OKCODES

IF @ (TESTCODE, OKCODES)=0

error
ELSE

ok
ENDIF
Urnifortunately, this would fail to throw
out any incomplete codes, like Ld or
Ma, as well as such combinations as
ABand M Y.

But there is a better way. Start by
assigning variable names that include
each of the valid codes. This is simply a
matter of storing any value to the
appropriate variables:

SORT ' ”'TO TEST:LDN, TEST:MAN,
TEST:GLA, TEST:BHM, TEST:YRK,
TEST:EDN
You can now use Type( ) to carry out
the test. This handy function, which is
only available in dBase version 2.4. and
above, returns a flag to indicate a
variable’s type, or the letter U for
undefined.
STOR “TEST:" + TESTCODE TO
THIS:ONE

IF TYPE (&THIS:ONE) = “C”

ok
ELSE

error
ENDIF
Still a little clumsy perhaps, but it will
do the trick.
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G. W. COMPUTERS LTD

London’s West End — Nationwide overnite service — More product ranges —
Probably the widest selection of networks/micros/and printers

WE OFFER ONE OF THE BEST ‘SYSTEM DEALS’ IN THE U.K. {save 1500.00 +)
THE NEW DBMS II1.7 (series Il of the world’s first ‘task-robot-programs’)

G.W. COMPUTERS LTD — Tel: 01-631.4818

FEATURES.
32000 records per fitename
20 main/200 sub fields per record. field
and record related formulae.
*Jump-to' any of 3200 records per flie
random/binary/key/multipte field
search. if-then’ questioning
file protection/password entry.
range match. not match. integer match.
sort speed 500 records per 20 seconds
endless “either-or’ matching
tormulatefrecall on selection criteria.
13 interrogation question types
‘Jump-to’ any record in 12 files. short filing output/audit trails.
User-define filesi/field words/sizes. “sale-mail-shots""; “production-process-
“purchasefsales-analysis™. “personnel-file

Mbasic & word-star compatible
1400 character record-sizes
mathematical scratchpad.

record relational indexes,
translateable to any language
User-defineable reporting

field protectioniclassification.
either-of, same as, greater, smaller
sorts alpha/numeric any window
12 online tile architectures.

240 fields using cross-referencing
cross-record calculations.

DBMS Il 7 new switch mode facility enables you to cross up to 12 different files {32000
records per file) pre-selecting any of up to 20 fields per recordffile for display/print output
(240 fields) in all. One massive enquiry can pass through 384,000 records

You might have two files whose records are directly related to each other, so that the first
file (say containing names and addresses) refers to the second file {say financial and other
information relating to the same record numbers in the first file) directly. Then you can
simply choose that in file 1 you are interested in just the name and telephone numbers,
whereas in file two, you are interested in the income, trading period and number of bran-
ches. informalion. Your enquiry can then pass through both tiles highlighting that informa-
tion only. Actually there doesn’t need to be a strict correlation between the same record
numbers in ditferant files. and you can also just on JUMP command go to any record in any
of the 32000 records in any one of the twelve files and carry on cross-referencing from there
onwards

DBMS'S MACROS WORK FROM THE MOMENT YOU INSERT THE ‘TASK DISK' IN
THE COMPUTER

Simpiy design your file, give its fields your words. set up your report mask, and then enter
your records. Switch to "automatic drive’ and formulate any task you wish the program to
futfil, the task is stored as a macro. Take a copy of the program on another “task disk’ and
from then on. the task disc will function without a single key-stroke. Think of a number of
such 'task disks’ such as “stock-re-order reports’. “stock-valuation reports”, analysis,
“'patient history analysis". “research-analysis”. “budgeting”. "'plus more?"

Not only does this program surpass most of its kind that you might buy eisewhere, but 1f
you buy the hardware from us. then you get it — FREE .. .. DBMS Il (WITHOUT MACROS)
AND DBMS Il ARE FULLY IMPLEMENTED UNDER CPM-86 {tm) AND MS-DOS (tm) ie: <
SIRIUS/VICTOR/IIBM > DBMS I1 1S 395.00 (or 250.00 by mail order ex. training). DBMS 1l is
575.00 (or 295.00 by mall order ex. training)

Telex
892031 TWC G.

Telephones

01-636 8210
01-631 4818

Contains the highest state of the art software available today
FORMS/TEXT/CALCIDBMS IV — ALL IN ONE PROGRAM THE —“KEY" — @ 575.00.

When you budget for a complete system of software you eventually end up with a host of
packages like. Sales, Purchases, Nominal Data. Text. Calc, Malishol. invoice. Order.
Workflow, Personnel. and so on. The list is endless and the outlay several thousands of
pounds.
Features Design a form as wide as a window of 250 charagters, long as needed. Cur-
sor movements are “left. right. up. down. delete left, delete right. tab right-
left-up-down’. Paint your form as you like directly on the screen.

Text. Write a letter as you see it on the screen, edit it then simply enter P to print.
Calc. Set Into the form. your data fields, " # # » # # #" and specific tile-related ac-
tivities, formulae and validation checks. Enter values and see the spread-
sheet calculate itself.

Search files for data to be inserted to fields specified. All the features of
DBMS |II. explained elsewhere in our ad.

Here's an example of an invoice you might design for your slationery . You could
design you own spreadsheet, order form, statement. wage docket. or any other kind of
form that is required to fit your existing stationery.

Database.

1]
<0>l~au”~:naaln

-

INVOICE

To #<i>N¥awwnhensnps
BR<2>dpnuiinannmunnhansy
B> HNABB AR NN AN NAN
A< 00NN NONRRRNR
s<S>NNRNN AN

From:.G. W. Ltd
55 Bedtord Court Mans.
Bedlord Avenue
London W.C.1.
Tel: 01-636-8210

Date<6> w #, 2 # Tax point<7> a0 H 8 Agent<8> 4 n ¥

“T°T il

Quantity Description Cost Tax To!a{l

<l1i>#n
16> # #

<12>‘~~
<1TI> 48

<O>HAN <WOSHANRRRAANNNNRA
l <USHHE <ISSHANAaNRBRERNDEN

<13>xn 0
<18> 4 4¥

andlso on |
Total. <19>ulennn Tax,...<20>#Ku s l

<?7> jtems < 1> to <5> internal command to request name. input, and then search an
address file for detalls.

<?7> ltems <6> to <7> request date input and validate.

< 77> item <8> reguest agent number and valldate range.

< 727> item <9> request quantity, validate range.

<??> item. <10> request description, search file, accept. and calcuiate fields < 11>
< 12> <135 . if finished invoice thén calculate fields < 19> and <20>

Now comes the more vatuable facility. You can provide the ‘FORM’ with file-related instruc-
tions, not only to reguest a ‘console’ input for file search against names, and stock, but
after the invoice is finished. the fields you have selected may be passed to related flles.

EG: Send fields <0>, <1>, <06>, <07>, <11>, <€12>, <13>, <19>. <20>,10 2
sales ledger.

Then send fields 9> . < 10>, < 11> to product analysis file.

Then send fields <0> . <1>, <7>, <19>, <20>10 V.AT. file.

Then send fields < 10> , < 11>, < 123>, <13> to Nominal ledger- Do you see?

G.W.Computers incorporated in Boston. Mass. USA.
Grama (Winter) Ltd. 55 Bedford Court Mans, Bedford Avenue, London WC1

G.W. Computers present the first unique “ASSM*’
The [A-Z] Automated System Master Menu

Program Application
General database
Names/addresses
Stock records
Ledger records
Invoicing

Circuiar letters
Create formsitext
spreadsheet
Word-processing
Tele'communication
Read Nonhost disks
interpreter
Selections

>>>>

The menu system is subject to change. Please note that items marked** #

Program Application

SYS System utility menu
BASCOM Basic compiler
RBBS Remote bulletin
DIAG Diagnostics
SPOOL Print spooler

QD Ramdrive

LEARN Learn PC-dos 2
OVER Overview of system
vOoC ! Voice synthesis
TELEX ! Telex system
MNGMT Management account
PAY Payroll

Y Other specification

[ <<<<

" are NOT supported directly by us NOR Included in the price. Items marked !

ARE ayallable through us but Involve extra hardware. The main menu display can be changed by you to suit particular needs, you only edi{ the PROGRAM

name and APPLICATION to match that of the file on your system.

The system menu functions in tree structured ms-dos sub-directories so that each application is self contained on one hard disk in the computer
Minimyum hardware specification {Any PC compatible computer with 320k ram and 1/2 floppy disks plus one internal 10 megabyte hard disk and any
suitable printer of your choice. It is possible to acquire a system that runs the entlre suite of packages on an IBM ({tm) for under 6000.00.

It's the best there Is available at the price, so why not ask for a system brochure ‘infopack’. You can leave your address on.our 24 hour answerphones.
Prices are exc. V.A.T. All warrantles are commercial 90 days, 12 month onsite quotations avallable on request. .

Stocklsts of: Corona, Compaq, Tava, Texas, IBM, Dec, Act, Intertec, Olivetti, North-star, Televideo, HP, Sanyo, Oki, Nec, Epson, Anadex, Qume, Dre,
Diablo, Ricoh, Brother, Tally, Toshiba, Corvus, Syquest, Micropro, Microsoft, Digital, Sorcim and many others.
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ARE YOU THE
COMPUTER DEALER

OF THE YEAR?
1984 *

o

I\

N
S

Micro Business, the monthly journal for computer dealers, and ACT are organising a
major competition to find the Computer Dealer of the Year.

If you have an established, imaginative and particularly successful approach to business
computer dealership, you could become the Micro Business/ACT Dealer of the Year.

1stPrize 2ndPrize 3rd Prize
£1000 ©° £500 °© £250

This easy to enter competition is open to all home compu’reV
software dealers. To enter telephone 01-661 3687 to ‘Yo\_.“
0 :

receive your entry form.

‘ﬂ ‘0
Elecrrical Electronic Press, Marketing Department, Quadrant House, ) e “o ‘o
The Quadrant, SUTTON, Surrey, SM2 5AS : O“ M
L\ f

/
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7§
If your microcomputer job involves managing information, you’ll need a Compsoft Data Managemen!’
System. It’s your guarantee that computerisation will be a success. /il
Compsoft are world leaders when it comes to easy to use database programs. There is nothing q ite so
genuinely user friendly, and nothing quite as powerful. And Compsoft were the winners of the 1983 RITA
(Recognition of Information Technology Achievement) Awards ‘Software Product of the Year’.

We can give your *Computer the power to breeze through the management of any record keeping
situation, — effortlessly, efficiently, and more accurately than you ever dreamed possible. From sales

ledger to stock control, purchaser ledger to personnel, clubs to customers, and in a thousand other ways,
we can lend a helping hand.

You don’t have to be a computer expert to use Compsoft’s DMS or Delta. Both pregrams offer fast,
accurate and elegant database power for both first time computer use;s and professional systeflsgesigners.

You owe it to yourself to know more. Either return the coupon totus, or simply telephone
we’ll send you a complete guide to our versatile database programs — today.

-, ﬂ___'-!r";

Compsoft Limite ease send me further details
__Hallams Court ety -
Shamley Green
Nr Guildford, Surrey Contact
England GU4 8QZ Address
_1 Telephone: Guildford (0483) 898545
f*i Telex: 859210 CMPSFT PC

\_
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This year, pre-Christmas sales of home computers are
expected to exceed £340 million. And that’s without software
and add-ons. Which is why a stand at the Your Computer
CHRISTMAS FAIR makes more sense than ever before.

You'll get thousands of customers on a spending spree.

And this year, the Your Computer CHRISTMAS FAIR will be

bigger, better and earlier than ever before. So you
will get an even larger slice of a booming market.
You'll get the benefit of a mammoth
promotion in top-selling computer magazines,
national press and on radio.
You’ll get all the comfort and convenience of
the fabulous new Olympia 2 exhibition centre,
right in the heart of London — Britain’s biggest computer
market.
Yet getting your share of this enormous market will cost less
than you think.

To find out full details, just fill in and post the coupon today.

Yoo Compirter CHriSEmMASTalr

\

November 30 to December 2.
Sponsored by

YOUR COMPUTER —
Britain’s leading home &3

computer magazine.

o= === == =

’d like to know more about taking a stand at
YOUR COMPUTER CHRISTMAS FAIR.
Please send me full details.

Name.

YOUR:
COMPUIMER |
christmas far

pPositon____ 0000000000
compony._______ 0000 _n fb I
Address e 52

Telephone

Send to:
The Advertisement Manager, Your Computer Christmas Fair,
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS

LTeI: 01-661 3127 oc



Youd have to spend over

£3000tobeatour
£199 Second Processor:

The BBC Micro is already one of the
fastest and most powerful micros around.

But with the addition of the 6502 Second
Processor, it becomes the fastest micro 1n its
price range.

(To be fair to the opposition, their
£3000+ package includes a disc drive. But a
similar BBC Micro set-up with the 6502 Second
Processor will cost you less than a third!)

The 6502 greatly expands the Micro’s
usable memory. Its 64K of RAM combines
with the BBC Micro’s 32K, for a total of 96K.

It is supplied with its own special
version of BBC BASIC, called Hi- BASIC,
which allows the maximum amount of this
memory to be used for BASIC programs
and variables. Other languages allow some
| or all of this memory to be used for
programs, and many will auto-
matically adjust themselves to
. make maximum use of avail-
able space.

What’s more, the 6502
uses the same microprocessor as the BBC
Micro, but atamuch higher speed. Which

means programs can run up to 50% faster.

The 6502% extra power enables it to run
more powerful software,such as that provided
with the Acorn Bitstick, which turns the BBC
Micro into a versatile computer graphics
station. In fact, it has a variety of features
usually found only on much larger systems.

It can also exploit the full potential of
local area networking through the Econet
system, with Level 2-File Serving.

So to get the most from your BBC Micro,

get the 6502 Second Processor.

The 6502 Second Processor is available
from your BBC stockist. For the address of
your nearest
supplier, ring
01-200 0200.

If you wish to order
by credit card,
phone 0993 79300

during office hours.

\

\—“

- — = 4 = ———

6502 Development Programs

(available seperately)

MASM: A 6502 macro-assembler. A full range of
macro facilities are provided, including looping
recursive calls and conditional assembly.

XREF: A cross-referencer to be used in conjunc-
tion with MASM.

ViewEdit: A full screen editor based on the VIEW
word processor.

TRACE: A 6502 trace package for de-bugging all
types of program.

PRINT: A program to produce formatted
assembly listings without using MASM.

The package is provided with a 250-page manual

describing all the facilities prpvided by the system.

Technical Specifications

The Second Processor operates at a clock rate of
3MHz. A version 1.2 MOS will need to be fitted
into the BBC Micro before operating the 6502.
Integral power supply

Measurements: 205mm x 345mm

Weight: 2.1 kg

Colour: BBC Computer cream

Construction: Moulded top and bottom to match
BBC Computer profile. ABS injection moulded
plastic.

Power in: 240v, 50Hz, 3w.

The BBC Microcomputer System.

Designed, produced and distributed by Acorn Computers Limited.
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EVEN THE PRICE
WILL KEEP YOU IN
THE BLACK

This sleek, black Microvitec CUB medium resolution
colour monitor has been designed to be totally compatible
with the Sinclair Q.L. An ability to display 85 column text is
combined with outstanding graphic capabilities - at a price

= L that won't break the bank. 2 75

—— (inc. VAT)—

Speciﬁcat}'on
Model:

CUB 1451/DQ3
14" Q.L. Monitor

RGB TTL input
Tube Resolution (pixek)
653(H) x 585(V)
Dot Pitch  0.43mm
Bandwidth 18 MHz

Also available in Standard Resolution
version for only £225 inc. VAT,

A

3 ~
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Microvitec PLC, Futures Way, Bolling Road, Bradford BD4 7TU, West Yorkshire. Tel: (0274) 390011. Telex: 51 7717



PRICES THAT'LL KNOCK
YOUOFF o
YOUR FEET! =%

* (uarantees available

* Wholesale prices!

* Export facilities arranged

* Superb stock of computers and peripherals
‘ * Express delivery

Official suppliers to the U.K. government departments, .
British Telecom and many multi- nanonal organisations. Alphacom 32 Printer . . . ... ... .. ... ... £59.99
h Brother HR15 . . . . ... ... .. ... .. ... £335.00
Brother HR25 . . . .. .. ......... ... .. £555.00
8aig?/ Steg 2/{)8'0 (20CPS) . .. . ... ... N E2246.00
iablo 630 (APY) .. .. ... ... ... .. .. 1320.00
Apricot 256K 1x315 D/D + Monitor. . . .. .. £1249.00 EP 44 Perso(nal )Eleco Printer. . .. . ... . .. £195.00
Apricot 256K 2x315 D/D + Monitor. . . . . . . £1399.00 Juki 6100. . . . . . ... £335.00
Apricot 256K 2x720 D/D + Monitor . . . . .. £1549.00 Quen-Data Daisy Wheel Printer. . . . ... . .. £935 00
Apricot 256K 10MB HD.D + Monitor . . . . . . £2235.00 Qume /40 RO). . ... . .. ... ....... £1190.00
Commodore 64 . . ... .......... .. £152.18 Qume 9/45 (RO) . . .. ............... £1590.00
Commodore VIC20 Starter pack . . .. . .. £100.00 Qume Letter Pro20 . ... .. .......... £599.00
Commodore SX 64 (Portable) . . . .. ... ... £575.00 Richo RP1300. . . . . . ... . .. . .. £899 00
Epson 8)(105 Rg,()?%+ Cable. .. ........ féggggg Richo RP1600. . .. .. ... ... ...... £1239.00
pson Portable PX 8 . . . .. .. . ... ... g i | Pri - p
Epson Portable PX + RAM £799.00 Smith Corona TP1 Daisy Wheel Printer £175.00
Kaypro2. ... ... ... ..., . £1199.00
Kaypro1OMB . . .. ... ... ... .. .. £2099.00
Oric Atmos 48K . . . . ... ... ... ..... £145.00
Sanyo MBC555 2x160K D/D + Monitor . . . . . £899.00
Sinclair Zx Spectrum 48K . . . . ... ... .. £100.00 AnadexDP 9000 . ... ... .... .. .. . . £799.00
Sinclair2x81. . .. ... . ... ... ... .. £33.00 Brother HRS . . . . . . .. £130.00
Sirius 1 128K1.2MB. . ... ... . ... .. £1650.00 Canon PW1080A (NLO) ......... ... . £299.00
Sirius “1' 256K 1.2 + 10.6MB . . . . .. . .. £2950.00 Commodore MTS 801 . . .. ... .. .. ... £175.00
Televideo . . . . POA. Commodore 1526 Printer . . . . . . .. . ... £250.00
. Epson RX80T . . . . . .. 2 £199.00
Epson RX8O F/T. . . . . ... . .. oL ...£225.00
e E Epson FX80 . .. .. ... ... . ... . £325.00
Commodore 1701 Colour Monitor. . . . . £175 00 Egzgﬂ E))(qgg E;; PG o ey il %33?88
Sanyo 2112 Green Screen 15SMHZ . . . . . . .. £65.00 Mannesmann Tally MTBO 44444 ... £199.00
Sanyo 3125 Col. Med. Res 400PIX. . .. . . .. £175.00 Mannesmann Tally TGO e | 239900
Sanyo 3115 Col. V.Hi Res . 800P1 . . . . . . .. £399.00 Mannesmann Tally MT180: . . . . . . .. .. £599.00
Co'mm.odore‘1541 Disk Drive. . . . .. ... ... 215652 0K| Microline 82A Printer ... .. 225900
Oric Disk DI'IVGS' ................ . £229.00 OKI Microline 83A. . . . Bl Cd £399.00
SInC|all' Microdrives. . . . .. .. ... ... ... £50.00 OKI Microline 92 (p) £399.00
| Keyboard. ... .. R R EERERRE. £140.00 OKI Microline 84 (P) . - . . . . . £635.00
Sinclair Interface *1” . . .. .. ... ... ... .. £50.00 Radix 10 (NLQ) £499.00
Commodore C2N Cassette. . . . . . ... . .. .. £35.00 Seikosha GP100A . . oo £179.00
Software: Wordstar . . . ... .. ... ... . £250.00 Seikosha GP1OOVC . . . . . . £175.00
_ Sage Accounts. . . ... ... .. £295.00 Shinwa CP8O F/T ... .. ..., ... .. £185.00
All leading software names available. . . . . .. . POA. Star Gemini 10X . . . . . . — . . T £209.00
Tailormade software written by our inhouse software Star Delta 10. . . . . . . . . . . . .. £319.00
team . . ... ROA. HECRIGEORPY . . ;. v: ..o, _. .. £469.00
Keyboards, cable, interfaces, tractor feeds, sheet feeds, disks, )
software, up grades, listing paper, ribbons, daisy wheels IBM:— Telephone for a quotation on your
available for most prodicts. configurations.
Al pr|ces excludmg V A. T
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It makes other pe
seem a touch

You're lookmg at the HP 150 Touch-
screen personal computer.

And guess what. You're also looking
at its operating instructions.

Flex one fingerand touch the screen.
Congratulations, you're through. The fig-
ures you need are in front of you. If you
want to alter them, don’t let this computer
get in your way. Touch the actual figures,
sit back and watch them change. Store the
results with another touch.

Presentation graphics? You've gues-
sed it, just lift a finger. Its the same with

\

Feim e ey e '-m- L
et Targt ..
et W0 D T E

the next job in hand. Be it edltmg or ﬁhng |

Using your 150, you can communi-
cate with the largest computers.

For instance, you can keep in touch
with corporate data bases on an HP 3000
or any of the major mainframes.

And you need never be out of touch
with the most popular software packages
such as WordStar’ VisiCalc* and Lotus
1-2-3* Because your 150 shares a universal
systemof computer software— MS™/DOS*

You can get immediate solutions

*WORDSTAR® IS A REGISTERED TRADEMARK OF MICROPRO INTERNATIONAL CORP. VISICALC® IS A REGISTERED TRADEMARK OF VISICORP, INC. LOTUSTM]-2-
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rsonal computers
impersonal.

Swrsmiue

from your 150 without even touching its ~ To: Enquiry Section, Personal Computers,
keyboard. Whenyoudo,yowllfinditsergo- ~ Hewlett-Packard Limited, Eskdale Road,
nomic design as unique as its Touchscreen. Winnersh, Wokingham, Berks. RG11 5DZ.

Astandard of perfection youd expect Name rf - j
from Hewlett-Packard, the worlds largest Position .
single supplier of electronic systemsfor test e I
and measurement. - A = L

But don't take our word for it. Test S
one today. Tomorrow it could be on your ~ Postcode
desk. In person. Telephone . Ext

. ' HEWLETT

Get in touch on 01-935 4424, or fill w PACKARD

in this coupon for your information pack. P oy S e hn Lo
S A TRADEMARK OF LOTUS DEVELOPMENT CORPORATION LOTUSTM].2-3TMIS KEY BOARD OPERATED. MSTWDOS IS A TRADEMARK OF MICROSOFT CORP.
PRACTICAL COMPUTING September 1984 55
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NIVERSAL COMPUTER PRODUCTS
® EPROM "PROGRAMMER

for 2716, 2732, 2764, 27128,2532 EPROMS
Thiso m can be very easy connecled 1o almost

OS5I «P, PET. C&1, TRS 80, EXIDY, Sy/TPC, EXORCISER,
NZ‘K"OM IAAXBOARD, AMICOS, ACORN »'YOM

VIC 20, APPLE, JUNIOR, SYM, DAL AIM. EXPLO Pl‘ R,
HEATHKIT, ZX 81, ABC and CBM 64

KINGSLEY

ENTERPRISES

Specialists in all kinds of floppy diskettes
Mail Order Discs

n EPHOM £6.50

i i 80-COLUMN/

Prices are for boxes of 10 discs v oa.GR AFICCARD o 32kBytes

Soft Sector  Nashua Xidex Dysan  CenTech i, TR | S ° z:;tgab'e
5.25" Diskettes :Iu': :amsn scl:;: ::T::,::T:m : s |
SS/SD .48 15.00 - 21.00 - uu : "::uc':: :: cKreunal o et sumption
SS/DD48  16.00 1800 2200  21.00 :‘Za;;;;.,n.ﬂ‘;._nl.;m.nns,, -  goidpiated con-
DS/DD48  18.00 2300  30.00  25.00 T
SS/DD.96 22.00 25.00 30.00 28.00 calcwation program
DS/DD.9%  23.00 3000 3800  34.00 P
8" Diskettes -2 e HOME- AND BUSINESS SOFTWARE AVAILABLE

S5/SD.48 20.00 - 25.00 - ; EoBiRAMTAkOICCIDRNICARD]
SS/DD.48 21.00 22.00 29.00 29.00 :

EPROM sackets,

DS/DD48 2200 2600  33.00  33.00 Lot

changeable

Sony 3.5" (Apricot) Diskettes £36.00
Post Paid. Add VAT at 15%
Prices correct at time of going to press
Please ask for details of: hard sector discs,
business/educational accourits,
discounts, formatting.

KINGSLEY ENTERPRISES
87 Whitefield Road

4 Ppr odu
jwith 2 siot it OPrlnterbu"ers 88232&centr

With 5 slots, fully buftered,

fwitches for desclecting sia ®Epromcopiers.

eMore is coming

o All prices include VAT. Shipping costs £ 1.50

¢ Supplier to schools, universities and
government departments.

e We have good documentation of all our
products, free of charge.

Stockton Heath
Warrington
A (US