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The original and best
intruders game with some road, then the river and
new twists — how long can finally home - but beware
you last? the Evil Monster!
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Guide Froggy across the
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Including, VAT, post
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SPECTRUM GAMES
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B ROCKET COMMAND

Speed across the planet
surface to defeat the aliens
and save the Human race —
smart bombs and hyperdrive  the boosters you might even
to aid you. eat them!
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Chomp the apples in the

maze before the monsters
eat you — If you can swallow
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SPECIAL OFFER - SAVE ON TWO -
SAVE £2.00 ON ANY TWO GAMES - PAY ONLY £9.00
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or please debit my Access Card No.
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By Ralph Bancroft

The price barrier for colour
micros will come tumbling
down again next month with the
launch of a colour machine that
will cost only £70.

The micro is called the Laser .

200 and comes with 4K of RAM
which can be expanded to 64K.

It is being made in Hong
Kong by Video Technology,
the same company that makes
the Texet TX8000 (PCN,
March 18). Not surprisingly
there are great similarities be-
tween the machines.

The key difference is that the
Laser will cost £30 less than the

Lasercu

Texet and the only apparent
hardware difference is that the
Laser has 4K memory to Tex-
et’s 8K.

The Laser will have nine
colour, 128 x 48 graphicsand a
text screen of 32 x 16 charac-
ters. There will be a cassette
interface as standard and op-
tions will allow you to add disks
and serial and parallel inter-
faces. The keyboard will be
Spectrum-like  with  rubber
keys.

Also like the Spectrum, the
keyboard gives single key entry
for the most used Basic com-
mands. Unlike the Spectrum

tsc

you will have the option of
typing out the commands in
full.

The UK distributor of the

Laser, Leisure-Zone, is reluc-

tant to reveal more about the
machine, claiming that it wants
to make sure that when it
formally  announces  the
machine plenty of supplies are
available together with a good
choice of bug-free software.
One of the most interesting
pieces of software under de-
velopment is a super-fast Basic
called Laserspeed. It will be a
shorthand version of the lan-
guage that will allow the user to

olour cost

create programs that run four
times as fast as standard Basic.

Other software packages
that will be available include a
selection of games such as chess
and look-alikes of Batman, ET
and Space Invaders, ;

Leisure-zone  wanted to
launch the machine this month -
but has delayed it because of
problems with the manuals
which have had to be complete-
ly re-written. There have also
been bugs in the RAM-packs
which expand the memory by
16K up to a total of 64K.

The machine will be sold
through High Street shops.

Fair at Fest

A three-day computer fair will
be the focal point of the first
London Computer Festival,
the two-week event which be-
gan on April 3.

The Computer Fair will be
heldat Central Hall, Westmins-
ter, between April 14-16 and
will culminate in a huge bring-
and-buy sale enabling vou to
trade in your machines.

A small commission will be
charged for items sold. and the
Computer Junk Shop also
promises to provide a large
amount of surplus and second-
hand equipment at low prices.

More than 70 exhibitors and
20,000 visitors are expected at
the fair, which is aimed at
hobbyists, education and small
businesses.

Profits from the fair go to-
wards promoting hobby com-
puting, setting up new clubs in
the London area and purchas-
ing equipment for club use.

Admission 15 £1.50 for
adults, £1 for children and the
fair is open from 10am-6pm.

Spectrum interface — Kempston has come up with an interface that will,
let you use Centronics-type printers with a Sinclair Spectrum.
The interface costs £45 including VAT and comes from Kempston
(Micro) Electronics on Bedford 852997,

Oric price to rise

The 16K Oric, due forrelease in
June, will be more expensive
than advertised.

The original price of £99 will
rise slightly for mail order
customers — who will receive
the machine first—while prices
will be higher for those buying
from dealers.

An Oric spokeswoman said
that prices are bound to rise
because mail order selling is
being dropped. Oric will be
dealing through Smiths, Cur-
rys, Micro Peripherals, Dixons,
Greens, Laskys, Spectrum

Centres and other specialist
shops.

The 16K version is late for
two reasons, according to man-
aging director Barry Muncas-
ter. First, demand for the 48K
exceeded all expectations.
Secondly, there were produc-
tion problems with the 16K
when the specification of a
particular chip altered just
prior to manufacture.

Oric says that the 16K would
look exactly the same as the
48K, the only difference being
the memory.

Dragon roars

Soundeffects for the Dragon 32
are on the way courtesy of JCB
Microsystems.

JCB has released a sound
synthesiser fluent in all the firm
favourites of the video games
arcade.

The module allows the Dra-
gon to mimick gunshots, explo-
sions, car horns and other
death-dealing sounds. It also
provides facilities for musical
ditty composition. The Sound
Extension Module (SEM)
plugs into the expansion port
like a games cartridge.

From here it resides in a
section of the Dragon’s mem-
ory and its facilities are avail-
able through the Basic lan-
guage. As many of the sounds
are created by the sound chipin
the module and are not directly
under the control of the proces-
sor. the Dragon can get on with
its other tasks allowing you to
create graphics and give them a
musical accompaniment simul-
taneously, without the action
slowing down to a crawl.

Torc

If you hunger for Torch busi-
ness programs, Torch is hoping
you'll order them all from the
same menu.

Torch last week announced
its Torch-Cell cellular soft-
ware-system, which allows you
to run any Torch business
program from a master menu.
The cellular concept is pushed
none too subtly by the name of
their first Torch-Cell module —
The Amoeba.

The Amoeba is what Torch
calls a ‘menu-driven front-end’

and acts as a directory for all the
other software cells you con-
necttoit. Torchsaysithas plans
to launch Torch-Cell business
programs for word processing,
accounts management, busi-
ness graphics, electronic mail
and customer records and
storage.

Because the Torch-Cell sys-
tem should allow you to recon-
figure your existing packages to
interact with new programs,
Torch claims to have found a
way of ‘future-proofing’ its

computer.

The Amoeba employs a
series of colour-coded menus
which can be modified to pro-
vide as much or as little in-
formation as you want. Youcan
also use the Amoeba to sum-
mon and process files from
overseas, using Torch-Mail,
Packet Switch Stream, Prestel
or Telecom Gold.

The Torch-Cell system can
also be used on the BRC Micro,
if you already own Torch’s Z80
Disk Pack.

An Ajile PC
crosses pond

A portable IBM-compatible
system is on its way across the
Atlantic from Canada.

The Ajile, produced by
Bytek, was launched in the UK
last week by peripherals spe-
cialist Anderson Jacobson. It
will be available in quantity
soon, Anderson Jacobson says,
and it will cost £3,600.

Besides full software com-
patibility with the IBM PC the
Ajile has 256K of memory for
you to play with, a small screen,
and twin disk drives.
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By Shirley Fawcett

Lisp. the fifth-generation lan-
guage that’s fast becoming
tashionable in the micro com-
munity, is now on offer to users
of popular 16-bit micros for
£100,

Graphical Software of Cam-
bridge says that its Crest Lisp
interpreter will run on any
MS-DOS or CP/M-86 micro,
including the IBM Personal
Computer and the Sirius. The
interpreter comes complete
with Graphical's Crest operat-
ing system front-end, which fits
on top of MS-DOS or CP/M-86
to make them less cumbersome
to use,

Lispis enjoying something of
a boom at the moment because
ithasbeen adopted asone of the
main tools for artificial intelli-
gence research. It will handle
very complex data structures so
itisanatural forexpertsystems.
But John Anderson, a director
with Graphical Software, said
that Lisp is starting to break out
of the academic world.

‘Education is certainly one of
the main areas where Lisp is

[T‘Fﬂl rppuﬂm ' == |

Micro Lisp

catching on,” said Mr Ander-
son. ‘Butweare alsotalkingtoa
lot of one-man outfits working
from home, wanting to use it to
develop their products, and
even an insurance company. It
seems to be one of those
languages that everyone is in-
terested in taking a look at’.

Crest Lisp comes very close
to being an exact implementa-
tion of Utah University’s Stan-
dard Lisp, one of the most
widely used dialects of the
language, Mr Anderson said.
But it will not support vectors
directly. and there are differ-
ences in error handling as well
as some extensions to the Eval
operator. Some of the standard
Lisp library routines are also
not supported by Graphical
Systems, but the company has
thrown in some extra features
such as floating point capability
and Trace utility.

The Crest interpreter is
actually based on Exeter Uni-
versity’s  interpreter,  but
Graphical Software will be
marketing it themselves, Mr
Anderson said.

WINNER IN STORE — Britain may one day be known as a nation of computerised
shopkeepers if the winning entry in the junior section of a national computer
software competition is anything to go by. The Small Shopkeeper's Promotional
Software System developed by three students from Wadebridge School,
Cormwall, collected the top prize of £400 for the authors and £1000-worth of
computing equipment for their school.

Tandy joins
portable
competition

Tandy has jeined the portable
micro fray with a machine that

in the next few months.

The Tandy 100 was launched
in the US last week. Battery
powered, with an 840 charac-
ter screen, and with some
applications and utilities held

on ROM chips, it will compete

voushould be able to get hold of

with such devices as the Epson
HX-20.

The Model 100 sells for $795
inthe US— according to Tandy
a UK price has not vet been
fixed.

The main feature of the
Model 100 is Tandy's approach
to software. The system is
primarily intended to perform
a limited number of tasks
very simply.

Its ROM chips hold a text
editor, automatic telephone di-
,alling, other communications
facilities and list handling soft-
ware.

VIEW FROM JAPAN
Print quality
e Ub as price

. B comes down

A bumper crop of printers with steadily improving features has
flourishedin Japan in the last couple of years. Dot matrix printers
control nearly all the domestic market, since generally they are
not only cheaper and faster than daisywheel and spindle-type
printers, but are also more versatile and able to produce detailed
graphics including complex Japanese written characters.

Japan’s manufacturers have concentrated on developing
quicker, better quality and lower-printed dot matrix printers in a
way that could put them well outinto the forefront for future sales
worldwide. Of course, they are making daisywheel and other
types too, but these are almost entirely sold overseas, whereby
Japanese manufacturers actually produce the printers but
western companies put their names on the products under
licence.

Epson’s new FX80 and RX80 are obviously representative of
the kind of dot matrix printers we can expect from other Japanese
makers during the coming year. The FX80 replaces and costs the
same as MX80 111. But for that same price of 135,000 yen (£380)
you get price plus the printing speed — now about 160 characters
per second. This in itself is a first by Japanese producers, since
previously dot matrix printers for micros could print up to only
100 CPS.

For that same price, too, the buyer can now use not only fanfold
and rolled paper but single cut sheets as well,

The RX80, on the other hand, does nearly as well for the bold
new low price of 80,000 yen (£225).

In a country where fewer than 10 per cent of computer users
feel comfortable working in English. it is not surprising that
manufacturers have concentrated on making their computers
more friendly by communicating in the native language, that is,
by using a combination of 3.000 Chinese and Japanese
characters. These characters are often written with a dozen or
more strokes — therefore, a high quality. flexible dot matrix
system 18 necessary to form each character.

In dot matrix, a character’s form is stored in memory as
software, which can easily be changed by altering the program.
Characters ondaisywheels, onthe hand, are held on hardware.

With the normal character set, the print quality of most
Japanese dot matrix machines is similar and very mediocre. But
almost all are programmable for multi-path printing, so the same
line is printed twice, as the carriage moves forward and back. In
this way, the dots overlap. forming full characters that are almost
of letter quality.

The day is surely coming when not only your personal work but
also your business letters will be acceptably printed in
letter-quality dot matrix.

Sharp’s colour cost-cutter

For superb pictures and graphics at a low reproduction cost,
nothing in Japan prints quite like Sharp’s new Colour Image
Printer Model 700. Noiseless and fast like other ink-jet printers,
the economical 700 prints high clarity images in seven colours and
sells for under 200,000 ven (£360).

Besides its four basic inks of blue, yellow, magenta and black,
three additional mixed colours — green, orange and purple —
can also be produced. Each of the four basic colours has four
nozzles, where small droplets of ink form to cover the proper
areas of the paper. Whole A4 pages can be printed in about four
minutes at a cost per copy of 1/50th of a normal photograph.

Flexible because the form of cach character is computer-
controlled, Sharp’s compact model 700 is especially suited for
designers, architects, researchers and office workers needing to
reproduce colour pictures and graphics on a tight budget.

For now, this colour printer operates only with a Sharp pc
keyboard but any colour monitor can be used.
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EVEN THE

MOST HOPELESS
MICROPHOBIAN
ASG

DATA-PILOT

With NO computer experience at all you can now
have your wall-to-wall filing system on top of your desk.

DATA-PILOT will guide you, create and develop the
perfect record-keeping system for YOUR business.

DATA-PILOT will write your program for you and it
will look as if you've created it all yourself.

BE A DECISION MAKER with DATA-PILOT.

DATA-PILOT originally designed for the Olivetti
M20, is also available for other Micros.

As easy to use as a typewriter.
No programming experience required.

DATA-PILOT will write your programs and modify
them if necessary to give you total flexibility.

1\\' "\_:‘,-"'"_"'-.__‘_[—-.______ll
N/ JUGE,
Phone Andy Williams 3 el
or post your coupon NOW (i (""‘\ \ / JJ[ J_\ "‘_ Dartford, Kent DA4 9JP
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Holmesdale Works, South Darenth,
Dartford, Kent DA4 9JP Telex: 896454

(0322)863434

Our New Advanced Software Generator.

Allows the user to operate in as intuitive a way as possible.

Using the ASG-Il a system SPECIFICALLY
designed for your business can be developed at a very
economical price.

Most of those tailor-made systems will in fact be
cheaper than what you would expect to pay for a
standard package.

Rapid and efficient technical assistance.

READY-TO-USE PACKAGES.

FOR A WIDE VARIETY OF USERS.

Constantly available “HELP” features guide you in

your dialogue with YOUR system.

n----

end to;

EVRIDGE COMPUTERS LTD.,
Holmsedale Works,
South Darenth,
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The first batch of the new
Televideo 16-bit micros have
finally hit British shores.

With the ability to create
illustrations for business pre-
sentations, reports charting
and graphing software pack-
ages, TeleVideo says its two
models TS1602G and
TS5160GH have a computer and
graphics processor which make
the machines five times faster
than most competitors,

The TS1600 range includes a
computer workstation, a stand-
alone computer with dual flop-

stand-alone computer with one
floppy disk holding half a
Megabyte and a 9.6 Mb Win-
chester hard disk drive.

Both machines run the CP/M
operating system and can work
with the existing 8-bit Tele-

py disks holding— 1Mb, and a.

® T

Video range of machines.

Pricesstart around £1.600 for
the TS1600G workstation.

In addition, business users
can take their first step into
networking with the choice of
three Televideo CP/M-based
machines.

The range includes an 8-bit
TS803 and two 16-bit micros,
TS1603 and TS1600.

The Televideo system is de-
signed to incorporate both
eight and 16-bit microcompu-
ters into the same network and
allow them to exchange in-
formation and share databases.

The price is around £2.600
for the TS1603 and £1,250 for
the TS1600.

The distributor for the Tele-
Video range of products is
Encotel Systems, tel: 01-686
O687/8.

The controversial Buy 'n Try
software scheme has weathered
a legal storm and has emerged
in mote bouyant shape than
ever.

The Software Centre, which
launched Buy 'n Try last
month, has reached an agree-
ment with software supplier
Quicksilva to stave off further
legal problems. It now plans to
open two new stores in Leices-
ter and Ilford.

Its first store is in London’s
West End.

A joint statement from The
Software Centre and Quicksil-
vasaid that Buy 'n Try was back
in business with some modifica-

e

tions. If you bu} a gam:: fmm

Buy 'n Try weathers storm

the Software Centre YOu Now
have only one month toreturnit
and claim your 80 per cent
refund rather than six months.
You will also have to sign an
undertaking not to copy any of
the software.

The statement also holds
provisions to protect Quicksil-
va, but the good news for users
15 that the scheme and its
suppliers seem to have learned
o live with each other. A
spokesman for Quicksilva said:
‘We believe we've achieved our
objective.’

The Software Centre will try
to reassure other suppliers by
offering them the same terms it
has agreed with Quicksilva.

Snﬂwa!\_el o course

Titanic IBM

Go-faster stripes in the grand
manner are now available for
your IBM PC.

The Titanis a new multifunc-
tion board to soup up your IBM
PCwithout clogging upitsslots.

It combines two serial ports,

a parallel port, a hard disk
interface, a real time clock with
battery back up and 64-576K of
RAM. And it has software to
support the clock, a hard disk
and a RAM disk and print
spooler. All this for only £449.

Titan is brought to you by
Pete and Pam Computers on
0706 227011.

ONITOR

Encotel nets micros

First off the rank from TeleVideo

PCN Charts follows the rise and fall of the UK's hest-selling micros. This
forinightly top-of-the-shops list tells you what's selling best over the
counter; it does not take account of mail order and does not count
deposit-only orders. This week’s figures show the number of machines sold
in the two-week period ending a week before publication date (in this case
April 8}, so these charts tell the story in high streets between March 18 and
April 1.

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

Top Twenty up to £1,000

MODEL PRICE DISTRIBUTOR

A 1 (3) Sinclair Spectrum £125 (1)
B 2 (2) Sinclair ZX81 £50 (S1)
¥ 3 (1) BBCModelB £399 (AC)
A 4 (7) Dragon32 £200 (DR)
A 5 (6) Commodore Vic-20 £170 (CO)
A 6 (9) Oricl £100 (OR)
A& 7 (I7) Lynx 48 £225 (CA)
¥ 8 (4) Atarid00 £160 (AT)
A 9 (14) Sharp PC 1500 £170 (SH)
A 10 (11) Commodore 64 £345 (CO)
¥ 11 (10) Atari 800 £400 : {(AT)
A 12 (15) Texas TI99 £150 (TE)
¥ 13 (5) Newbrain A £228 (GR)
¥ 14 (12) Acorn Atom £174 (AC)
15 (—) Sharp PC 1251 £80 (5H)

¥ 16 (8) Jupiter Ace £90 (I
¥ 17 (13) Applell £776 (AP)
B 18 (18) Colour Genie £224 (LO)
¥ 19 (16) Epson HX20 £472 (EP)
¥ 20 (19) Tandy TRS (C/C) £240 (TA)

Top Ten over £1,000

B 1 (1) Siriusl £2,754 (SI)
P 2 (2) Osbornel £1,581 (05)
P> 3 (3) Olivetti M20 £2.754 (OL)
A 4 (6) Commodore 8032 £1,029 (C0)
Y 5 (4) HPS6A £1,541 (HIE)
6 (—) IBMPC £2,392 (KG)

B 7 (7) Sanyo MBC 1000 £1,195 (SA)
P 8 (8) Micro-Mimi 803 £1,720 (BM)
Y 9 (5) Applelll £2.780 (AP)
B 10 (10) Xerox 820 £2 415 (RX)
AC Acorm Computers. ACT — ACT Sirius. AP — Apple Computers, AT — Atari
International. British Micro. GA — Camputers. 0 — Commodore. DR —

Dragon Data. EP — Epson, 6R — Grundy Business. HP — Hewlett-Packard. I —
‘lcarus Computers. KG — KGB Micros. L0 — Lowe Electronics. MM — Micro
Marketing. OL— Olivetti. O0R— Oric. 08—-(}slmrnc{nmpun.r-.("urpnr.nmn RX—
Rank Xerox. SA— Sanyo Marubeni. SH— Sharp, $I— Sinclair, TA— Tandy. TE—
Texas Instruments.
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By Ralph Bancroft

If you want a cheap micro it
pays to work for an electricity
board.

Over 500 employees of the
South Eastern and North West-
ern Electricity Boards have
bought BBC micros as a result
of a special scheme. This gave
them £50 towards the cost, and
an interest-free loan to cover
the remainder.

The scheme also includes
free training in how to write
programs, and cash prizes for
software written for use by the
Board.

The scheme was pioneered
by the South Eastern Electric-
ity Board (SEEBOARD) and

DA

its  enthusiastic  chairman
Robert Peddie.

“We were fully conscious that
computer technology is coming
down the road fairly fast,” he
said.

“The problem is one of
education and training to make
sure that employees are not
frightened by the new tech-
nology.’

His solution was to put out a
poster offering £50 to every
member of staff who bought a
BBC micro and a free one week
programming course.

The response was dramatic,
QOver 250 people applied and

the list had to be closed after’

only a few days. There are now

T|1 DR

Electrifying offer
is oversubscribed

computer clubs in every man-
agement section and Mr Peddie
has used Board funds to buy
each section a disk drive and
printer that can be borrowed by
the clubs for use during their
club nights.

The North Western Electric-
ity Board (NORWEB) has now
copied the idea and over 200
employees have taken advan-
tage of the cheap micro offer. It
isalso paying the course fees for
any member of staff who com-
pletes the National Extension
College course in Basic.

The scheme is so successful
that Mr Peddie is now under
pressure from the trade unions
to reopen the offer.

Multitech
Micro Prof
launched

More micro
training for
schoolkids

Schoolkids may be in for a
welcome change in their com-
puter studies courses.

The  Government-funded
Microelectronics in Education
Programme aims to introduce
much more systems analysis
into the curriculum, making
computer ‘0" and ‘A’ levels
more practical in content for
those wanting a computing
career.

John Anderson, deputy
director of the MEP said:
*Attitudes about what needs to
be taught have changed. We
expect to be successful — after
all, two years ago, most educa-
tion authorities did not have a
computer advisor to help with
the computer studies curricu-
lum, and they do now.’

MEP is aiming to win
teachers over to its syllabus
through its own teacher train-
ing courses, which take place at
14 nationwide MEP centres.

Training has been going on
since December 1981 and by
the end of the programme in
1986, £20 million will have been
given by the Government.

MEMORY MODULE — Sinclair users can now plug even more memory into their
7X81s. The Memic-81 adds 2K of RAM while the 81.2 adds 4K. Because both are
based on CMOS semiconductor technology they can retain data for up to ten
years on a long life Lithium battery. Memic units can be plugged anywhere in the
8-16K area of the ZX81's memory map. The Memic 81 costs £24.95, the 81.2
£29.95 from Cambridge Microelectronics (Camel) on 0223-314814.

Taiwanese micro to make official
debut.

A Taiwanese micro that you
could previously only get from
Flight Electronics of South-
ampton is about to be officially
launched in the UK.

Multitech’s Micro Professor
MPF II is now to be sold by
Sirtel UK and its authorised
distributors — Flight Electro-
nics is one.

The MPF 11 is a 64K machine
with a Owerty keyboard, six-
colour graphics and an Apple-
soft compatible Basic. Its base
price is £269.

Multitech offers more than
100 games and business soft-
ware packages, and youcan add
to them from Applesoft.

Sirtel UK is on Peterborough
(0733) 236010,

Rabbit Software has slashed
prices on ten new packages for
Commodore 64 and Vic-20
USErs.

The cut-price packages in-
clude nine adventure games,
down from £9.99 to £5.99. The
titles for the Vic-20 are Super
Powertrooper, Antimatter
Splatter, The Catch, Critters
and Race Fun. Pakacuda,
Escape MCP, Cyclons and
Centropods will run on both
Commodore machines.

And English Invaders, an
educational package, is aimed
at children wanting to learn
their verbs, adjectives and
nouns in a fun way.

Floyd Thomas of Rabbit

Prices cut

said: ‘We are knocking down
the prices of these new pack-

ages because we have invested,

in our own tape duplicating
machine.

‘Production, quantity and
quality will be in our control
and it will allow us to cut the end
user price.’

The packages will be avail-
able from Laskeys, Currys,
Micro C, Vulcan Electronics
and Spectrum UK from May 1.

Some of these packages are
based on popular games. For
instance, Pakacudaisa PacMan
type game and Centropods
comes from the centipede kind
of game. Escape MCPisa game
adapted from the film “Tron’.

The bulls,
bears and
millionaires

Don’t jump out of a high
window if you lose at a new
game from Pete & Pam.

Written by Blue Chip Soft-
ware, California, Millionaire
simulates the stock market and
is offered for educational pur-
poses, particularly in maths or
economics classes.

Pete & Pam has versions in
stock for the IBM PC and
Apple I1 at present — prices are
£69.95 and £59.95 respectively,
plus VAT,

The game is based on the
US stock market but uses the
same principles as the UK
market. Each week you have
the opportunity to buy or sell
stocks or options. You have to
pay brokers’ commission and
you don’t escape the tax man
either, but your ultimate aim is
to make a vast profit.

Millionaire is available direct
from Pete & Pam Computers,
New Hall Hey Road, Rossen-
dale, Lancs, telephone 0706-
227011,
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GREAT NEW BUY ‘N TRY SOFTWARE DEAL
There’s a great new deal for your software shopping. We call it buy ‘n try. And it's as simple as that!
Buy any item from our software range .... and use it as long as you wish. Whenever you want a new program ....

we'll buy it back for a full 80% of the price you paid against your next purchase of equivalent or greater catalogue
value .... any time within 6 months of purchase.

So you can always keep up to date with the latest software and games releases, without burning a hole in your
pocket. ]

How it works
Example: Buy a game for £10 .... enjoy it to the fuli, and return it when you're ready to order something else. We'll buy it back
for £8, so if you want another £10 game, simply send us the difference (£2). There's just one simple rule ... we can only agree to
buy back software that's in working order.

* You get the enjoyment of £20 worth of software for just £12. * It gets even better the more often you change!

Look at our super selection and complete the order form to take advantage of the hottest software deal ever, or telephone
your order to Software Centre on 01-487-5974, quoting your Access/Barclaycard number (24-hour service)

B.B.C. MICRO cont. MemAeqd  Suopler Code No Price
Laser Command B/A 32K Micropower 24H0GS E6.95
Astro Mavigator B/& J2K Micropowar £4.95
Chess B/A A2K Mscropower £6.95
MemReq'd  Supplier Code No Price :m::.usnl: G x::mﬁ: Eg::
Atom Chess 12K Bug Byle G2A001 0900 roboy Shootout 30K Micropower £5.95
PO IO 7 &, K BugByte ozA002 £8.00 g man ki £5.95
Atom Breakout K Fuy Byte 024003 £16.00 oo P e
:m't‘}a"lfmm ?:K o gctz g‘:m E‘;g Elsorage Gold BiA 32K Micropower 22B04" £5 95
Atom Invaders 12K Bug Byte [2A005 Fagh . poeie ek N o S aE
Galaxian 12K Bug B;:e 024006 £a.00 ?’fuersl =Eid N m'”w“"'“r ?:Sﬁ:: :; gg
= [ T il ] ]
Atom Man 12K Bug Byte 024007 €800 yjcro Budge! e Tt il =
Labyrinth 12K Bug Byte g2A008 E7.00  consteliation BrA 32K Mictopower 248046 - £5.95
Disassembler Micropowar 2eB0a7 £5.95
Warld Geography 32K Micropowar 248048 £5.95
B B Where B/A 32K MICHODTW T 24B0ag9 £5.95
™ ™ 1 Junior Maths Pack azK Micropower 24B050 £5.95
Startrek/Candylloss Aor B I.J K Software 338001 £6.50
i & Games AorB 1J K Software 338002 £4.50
ggﬁ m;a'f“’ ] g':‘a e s to.00  Mutant Inv/Broakout AcrB 1K Software 338003 £6.50
Golf I3k Bug Biﬂe 028003 £5.50 BeepBeebBor A 32K | J K Sofrware A3B004 £4.50
Dragon Quest 1 18K BugByte 028004 £i1,50, BesomanchB ari S e i N
Fruit Machine B Bug Byte 038006 ghmg - =uperjlangmantiocs a2 L5l Sopare Saae E3o0
30 Maze Bor A 32K i JK Software VIR £4.50
BB.C. Airkf & Bug Byte een07 £550  nvaders A 11K Software 5380ur £5.50
Palars 32K Bug Byte 028008 £5.50 | Bor i % 1K Saftur 338009 ”'m
B.B.C. Chess 32K Bug Byte 028009 £gi00 vaderstof i = Al i 5
B.B.C. Backgammon B Bug Byte 02B010 £8.00 Wchdpr? BorA 32K I J K Software 3380:? £10.50
BE.C Mulfifle 18K Buy Byle 0ZB011 £15.00 Atlantis/Scramble 32K Y J K Software 3_38(‘1.. L £7.50
B.B.C. Micro Derby ) Bug Byte 028012 gss0 Flags o2l kLl Sofmare S50 £4.50
Database Coama 038013 £19.50 yperdrive 32K 1.J.K. Sottware 33B013 LE.50
Stock Contral g 038014 £19.50 Strato Bomber 32K LK Software 334 £7.50
Commercial Accts Cosma Q38015 £18.50
Home Accounts Cosma 03B01S £19.50
Invpices/Statement Cosma 038017 £18.50 DMGON 32
Beebirex Cosma 03B018 £7.95
Time Travalier Caosma 038018 £6.95
Invagers Cosma 03Bo20 £6.95  Area Radar Conrol Caosma 03C00 £6.95
Character Generator Casma 038021 £19.50 Danger Island Cosma 0acog2 £6.95
5.T.P. (Word Processing) Cosma oag0zz £19.50  Pairs Cosma 03C003 £6.95
Mailing List Cosma 038023 £19.50  Berserk (cart) Dragon Data 1TC0O04 £19.95
Star Maze 32K Database 158024 £7.50 Meteoroids icart) Dragon Data 17005 £19.95
Beeb-Chase 32K Dalabase 158025 £7.50 Cosmic Invaders (cart) Dragon Data 17C006 £19.95
Cookbook Wizardry Database 158026 £7.50  Ghost Atlack (cart) Dragan Data 170007 £24.95
Hydraulics 1dyrs Darabase 158027 £5.50  Cave Hunter (cart) Dragon Data 17008 £19.85
Elecinc 14yrs Database 15B028 £5.50  Starship Chameleon icar) Dragon Data 17C008 £19.95
Swoop B/A 32k Micropower 24B029 £6.95  Astroblas! {cart) Dragon Data 17CH0 £19.95
Alien Destroyers age Micropower 248030 £6.95 Chessicart) Cragon Data 170011 £19.95
Galactic Commander 32K Micropowar 24B031 £6.95 Dragon Selection One Dragon Data 170012 £7.95
Timetrek 32K Micropower 24B032 £6.95  Dragon Selection Two Dragon Data 170013 £7.95
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Willlamsburg Adventune
Uttimate Adventure
Phantom Slayer
Planat Invasson

4 Games Pack 1

4 Games Pack 2

4 Games Pack 3
Racar Ball
Scariman

Space Monopoly
Space War

Stom

Invaders Revenge

Microdeal
Microdeal
Microdeal
Microdeal
Microdeal
Microdeal

BUY ‘N TRY .... THE SURE
WAY TO GET THE BEST
FROM YOUR COMPUTER

Software Centre's great Buy 'n Try deal
stops costly mistakes by making sure you only
keep what you really want. It simply makes more

sense to buy ‘n try.

Reversi/Othello
Chub Record Contlr
Collectors Pack
G1: Games 1
G2: Games 2
G3: Games 3
G4: Games 4
G5 Games 5
Pastimes 1
Pastimes 2
Space Raiders
Planetoids
Hungry Horace
Biorhythms:
History 1
Geography 1
Inventions 1
Music 1

English Literature
Chess

Flight Simulation
VU=CLAC
VU-FILE
VU=3D

Arcadia
Scramble
Master Chess
Sorcercers Castie
Cosmic Raiders
Krazy Kong
Astro Scramble
Arcade

Spectral Invaders

Spectras

Aspect Editor/Assemble
Gulpman 16/48K

Infa Red 16/48K
Nightflite 16/48K

Turtie 2 16/4BK

Ultra Vioket 16/48K
Orbiter 16/48K

Ti e 4

1

Th?gl:e:ss Player
Space Intruders

PCN APR15. 1983

48K
48K
48K

48K
48K

48K

48K
48K

48K
48K

16K
18K
16K

Bug

Software Masters
Software Masters
Saoftware Masters
Software Mastars.
Software Masters
Saoftware Masters
Quicksiva
Quicksilva
Quicksilva
Quicksiva
Quicksilva
Quicksiiva
Cosma

Cosma

Caosma

Code No
17C014
17CO015
17006
170017
17C018
170019
17C020
170021
i7Co22
170023
17C024
17C025
17C026
170027
21C028
210029
210030
210031
210032
210033
210034
210035
210036
210047
210038
210039
210040
210041
210042
210043
210044
210045
210046

0E0040

12D046
120047
120048
120048
120050
120051
0anos2
030053
030054

SINCLAIR SPECTRUM MemReq'd  Supplier Code No Prica
Home Accounts Cosma 030055 £19.95
Invoices and Statements Cosma 030058 £19.95
Pharoahs Tomb (4 games) Cosma 03D0s7 £19.95
Character Generalor Cosma 030058 £19.95
Mailing List Cosma 030053 £19.95
ST P Word Processing Cosma 030081 £19.95
Cookbook Wizardry 48K Database 150062 £7.50
Meateoroids DK Tronics 0RD063 £4.85
3D Tanx DK Tronics 0aD0E4 £4.95
Centipede DK Tronics 090065 £4.95
Ground Force Zaro DK Tronics 080066 £5.00
Master Chess B Micro Gen 0BD0ET £68.95
Socerers Casile Micro Gen 060068 £5.50
Cosmic Raiders Micro Gen 06006 £5.95
Orbiter 16/48K,  Siversolt 200001 £5.85
Ground Attack 16/48K  Siversoh 200002 £5.95
Starship Enterprise 48K Sitversoht 290003 £5.95

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

Space Invaders Sinclair 20E001 £3.95
Breakout Sinclair 20E002 £3.95
Bomber Sinclair 20E003 £3.95
Z¥ Chess Sinclair 20E004 £6.50
Sorcerer's Castle Sinclair 20E005 £3.95
1K ZX Chess Sinclair 20EQ0E £2.85
Thro the wall/Scrambie Psion 20E007 £4.95
Super Glooper/Frogs 16K Psion 20E008 £4.95
1K Games Pack Sinclair 20E009 £5.95
Flanet of Death 16K Artic 20E010 £5.95
Inca Curse 16K Artic 20E011 £5.95
The Ship of Doom 16K Sinclair 20EM2 £5.95
Espionace Island 16K Sinclair 20EM3 £5.95
Toolkit 16K Simaiair 20EM4 E£5.95
Reversi/Othelio 16K Moai 20E015 £6.95
Games 1 IcL 20EM16 £3.95
Junior Education 2 ICL 20EMT £3.95
Business & Household 3 ICL 20EM8 £3.95
Games 4 IcL 20EM9 £3.95
Junior Education 5 ICL 20E120 £3.95
Famity Quiz & ICL 20E121 £3.95
G12 Fantasy Games Psion 20E122 £4.75
G13 Space Raiders Psion 20E123 £4.75
G1 Super Program 1 ICL 20E124 £4.95
G2 Super Program 2 ICL 20E125 £4.95
G3 Super Program 3 IGL 20E125 £4.95
G4 Super Program 4 GL 20E127 £4,95
G5 Super Program 5 ICL 20E128 £4.95
G6 Super Program & ICL POE129 £4.95
G7 Super Program 7 oL 20E130 £20,95
G Super Program B ICL 20E131 £4.95
G 10 Backgammon Pgion 20E132 £5.85
G114 Flight Simulation Psian 20E133 £595
E1 English Lit. 1 ICL 20E134 £6.95
E2 English Lit. 2 [ 20E135 £6.95
E3 Geography ICL 20E136 £6.95
E4 Higtory IcL 20E137 £6.95
E5 Maths 1 ICL 20E138 £6.95
E& Music 1 IcL 20E139 £6.95
7 Inventions 1 IcL 20E140 £6.95
E8 Spalling 1 IcL 20E141 £6.95
G11 Chess Psion 20E142 £6.95
9 Biothythms. Sinclair 20E143 £6.95
B3 VU-CALC Sinclair 20E144 £7.95
B4 VU-FILE Sinclair 20E145 £7.95
B1 Collectors Sinclair 20E146 £9.95
B2 Club Records Sinclair 20E147 £9.95
Scramble 16K Sinclair 20E148 £3.95
Invaders 16K Sinclair 20E148 £3.95
Aslergids 16K Sinclair 20E150 £3.95
Defenders 16K Sinclair 20E151 £395
Breakout 16K Sinclair 20E152 £5.95
Computacalc 16K Sinclair 20E153 £7.95
Constellation 16K Sinclair 20E154 £8.00
Labyrinth 16K Sinclair 20E155 £5.95
Magnus 16K Sinclair Z0E156 £9.95
Mazogs 16K Sinclair 20E157 £10.00
Mugsy 16K Sinchair S0E158 £5.95
Murgatroyds 16K Sinclair 20E158 £5.95
Murgatrayds Revenge 16K Sinclair 20E160 £5.95
Nighimare Priv/Music 16K Simclair 20E161 £6.95
P.E.P. 16K Sinclair 20E182 £5.95
Psnl Banking System 16K Sinclair 20E163 £9.95
Pilot 16K Simclair 20E164 £5.95
Progmerge 16K Sinclair 20E165 £5.95
Puckman 16K Simclair 20E168 £5.95
Space Intruders 16K Sinclai 20E167 £5.95
Space Invds/Rescue 16K Sinclair 20E168 £6.95
Star Trek/30 Os/Xs 16K Sinclair 20E189 £6.95
ZXB1 Chess 16K Snclair 20E170 £5.90
Bumper 7 1K Sinclair 20E1T £5.95
Games Pack 1K Sinclair 20E172 £5.00
Super Trie 1K Sinclair 20E173 £7.95
Ground Attack Sinclair 20E174 £5.95
Mazogs 16K Buy Byte 20E175 £10.00
Invaders 16K Bug Byte 20E176 £4.00
Adventure Bug Byte 20E177 £8.00



SINCLAIR ZXB] cont. MemPAeq'd  Supplier Code No Price
ZXAS Assembler Bug Byte 20E178 £5.00
ZXTK Toolkit Bug Byte 20E175 £6.00
DB D/smbler & Debugger Bug Byte 20E180 £6.50
Damsel and the Beast Bug Byte 20E1B1 £6.50
Dictator Bug Byte 20E182 £9.00
Star Trek Bug Byte 20E183 £5.00
Constellation Bug Byte 20E184 £8.00
Muttifile 16K Bug Byte 20E1B5 £17.50
Awari Sinclair 20E186 £6.95
Games Pack 1 Sinclair 20E187 £4.75
Games Pack 2 Sinclair 20E188 £4.75
Asteroids Sinclair 20E189 £4.95
Centipeda Sinclair 20E180 £4.95
Detender Sinclair 20E191 £4.85
Space Invaders - Sinclair 20E192 £4.95
Games Tape — 10 Games Sk
Starfighter/Pyramid/ 1K JKGr A2E001 i

Autist s 1K JKGr::: 32E002 £3.95
Catacombs 16K J K Grays 32E003 £4.95
A0 Monster Maze 16K JK Greys 32E004 £4.95
3D Delender 16K JK Graye 325005 £4.95
Breakout J K Graya £1.85

CALLING DEALERS!

You've seen the massive growth of video libraries .. ve seen
nothing yet! Software Centre's great new ‘Buy 'n Try dsamﬂarsﬂ:ebest
wantabr’lcfiheacmn andashareoflha

success .... callus ng
Vic Forth (cart) Adda 01v001 £38.95
Vic Stat (cart) Adda 01Vo02 £28.95
Vic Graph (cart) Acda 01003 £28.95
Facemaker 16K ASK. 14V004 £8.95
Twister 16K ASK. 14005 £8.95
Mumber Chaser 8K ASK 14V006 £8.95
We Wan! to Count 16K ASK. 14007 £8,95
Frogger K Rabbit 13V008 £9.99
Ski—Aun Rabbit 13V008 £4,99
Space Storm Rabbit 13vo £6.99
Caosmic Battle Rabbit 13V011 £4.99
Rainbow Towers ASK 14v012 £8.95
MNumber Gulper ASK 14v013 £8.95
Super Wom Rabit 13vV014 £4.99
Might Flight K Rabbit 13V015 £4.99
Riabbit Writer 16K Flabiit 13VD16 £19.99
Chartset 3K Rabbit 13VanT? £4.99
Rabbit Functions Rabbit 13voia £4.99
Rabbit Base 16K Rabhit 13V019 £14.99
Home Office 8K Navajo 16V020 £12.95
Decision Maker Creative 16V021 £14,95
Loan Analyser Creative 16V022 £14.95
Car Costs Creative 16V023 £14.95
Home Inventory Creative 16V024 £14.95
Household Finance Creative 16V025 £14.95
Forth (cart) Audiogenic 16V026 £24.95
Menitor {cart) Audiogenic 18v027 £19.95
BK Audiogenic 16V028 £7.95
Tomb of Drewan 16K Audiogenic 18V029 £12.95
Trashman (cart) Audiogenic 16V030 £19.85
Pit 3K Audiogenic 18V031 £7.95
Astro Blitz (cart) Audiogenic 16V032 £19.95
Boss BK Audiogenic 16V033 £14.85
Tank Attack (cart) Audiogenic 16V034 £19.95
Outworld (cart) Audiogenic 16V035 £19.85
Blockarke Audiogenic 16V036 £6.85
Amok Audiogenic 18vV0ar £6.95
Vicale Audiogenic 16V038 £8.95
Align Bliz Audiogenic 16M039 £7.85
Sky Math Audiogenic 16V040 £6.95
Space Division 3K Audiogenic 18VO41 £6.95
The Alien 3K Audiogenic 1BV042 £7.95
Vicat 3K Audiogenic 18V043 £8.95
Hangman/Hang Math Audiogenic 16VO44 £7.95
Math Hurdler/Monster Maze Audiogenic 16V045 £7.95
Sea Wolf/Bounce Cul/Vic Audiogenic 16V046 £8.95
Code Makar/Code Breaker Audiogenic 16VD47 £7.95
Kosmic Kamikaze JorBK  Audiogenic 16V048 £7.95
Minikit Audiogenic 16V049 £7.05
Golf Audiogenic 16V050 £7.95
Spiders of Mars (car) Audiogenic 16V051 £19.95
Cloudburst {cart) Audiogenic 16V052 £19.95
Aenaissance (cart) Audiogenic 16V053 £19.95
Satellites and Meteorites (cart) Audiogenic 16054 £19.95
Mateor Run (cart) Audiogenic 1BVID5S £19.95
Magnificant Seven 3K Audiogenic 16M056 £4.95
Mikro Assembler (cart) Audiogenic 16VI057 £48.95
Castlemath 18K Audiogenic 161058 £8.95
Arcadia Imagine 05V059 50
Database Managerment Cosma 03VDeD £19.95
Stock Control Cosma 0IVI0E1 £19.95
Commaercial Accounts Cosma 03avoe2 £10.95
Home Accounts Cosma 03vos3 £19.95
Invoices & Statements Cosma 03V0s4 £19.95
Character Generator Cosma 03V0ES £19.95
Home Accounts Cosma 03VoeE £19.95
Database Cosma 03vVosT £19.95

VIC 20 cont.

Mem Raq'd Supplier Coda No Prica

S.T..P. (Word Processing) Cosma 03voss £19.95
Mailing List Cosma 03voses £19.95
Space Harg 16K Cosma 03VoTo £6.95
Chuest 16K Cosma 03voT £6.95
Martian Raider Romik 10vor2 £9.99
Mind Twistars Romik 10V073 £9.99
Shark Atlack Romik 10074 £9.99
Multisound Synthesizer Romik 10VO75 £9.99
Sea Invasion Romic 10VO76 £9.99
Space Attack Fomik 10Vo77 £9.99
Vic Chess 16K Bug Byle 0z2vore £7.00
Vie Asteroids P Bug Byte 02vo7a £7.00
Another Vic in the Wall Bug Byte 02voso £7.00
Vi Panic Bug Byle 02vos1 £7.06
Casmaids Bug Byte 0z2vosz £7.00
Vic Gammon a Bug Bye 02V083 E7.00
Vic Scramble Bug Byle 02v084 £7.00
Martian Raider Software Masters 0avoas £9.99
Myriad Software Masters 08VOS6 £9.99
Avenger (cart) Commeodara 04V08T £19.95
Star Battle (cart) Commodore O4VOBE £19.95
Super Slot (cart) Commadore 04088 £19.95
Jelly Monsters (cart) Commedore 04090 £19.95
Alien (cart) Commodore 04051 £19.95
Super Lander (cart) Commedore 0402 £19.95
Aoad Race (can) Commodore 04V093 £19.95
Rat Race (car) Commodore 04094 £19.95
Mole Attack (cart) Commeodone 04V095 £19.95
Adventureland (cart) Commadore 04V096 £24.95
Pirate Cowve (cart) Commodone 04vos7 £24.95
Mission Impossible (car) Commaodond 04voes £24.95
The Count (car) Commodore C4VO28 £24.95
Voodoo Castle (car) Commadore 04V0g9 £24.95
Sargon 2 Chess (cart) Commedons o4V £24.95
Omega Race (car) Commaodaore oavi02 £24.95
Blitz Commedore 4vi0a £4.99
Haoppit Commadore 04104 £4.99
Race Commodaore 04V105 £4.99
* Strategic Advance 16K Commadons 4V106 £4.99
Simplicalkc 16K Commodore o4vior £19.95
Vic Stock Control B Commadors 04vi08 £19.95
Wie Writer B Commodore 4VI09 £19.95
English Lanquage BK Commaodore 04vii10 £9.99
Malhs 1 BKE Commodore [EATER R £9.99
Maths 2 8K Commodore oaviiz £9.99
Biology 8K Commodore 4via £9.99
Chernistry BK Commodore oav114 £9.99
Physics 8K Commodore V115 £9.99
Apple Tree Birds 3K Commodore avViI6 £4.99
Engine Shed K Commodore MaVI7 £4,99
Lighthouse & Subtraction K Commeodora od4vi8 £4.99
Quizmaster 8K Commodore AT £9,99
Know Your Cwn 1.Q. 8K Caommaodore 0avizo £9.99
Know Your Child's 1.Q. BK Commodora v £9.99
Know Your Own Personality BK Carmmodare odvi22 £8.99
Robert Carrier Menu Planner BK Commodore aviza £9.99
Vic Money Manager 8K Commodore 04V124 £9.99
Vic Road User & Highway Code 8K Commodore 04v125 £9.99
B.B.C. Mastermind BK Commodore 04vi26 £9.99
Type & Tune Commodore V135 £4.99
Programmers Aid Cart. Commodore 4v136 £34.95
Super Expander High Res. Cartridge Commodore 04v137 £34.95
Machine Code Manitor Cartridge Commodore 04v138 £34.95
Chicken Run Database 15139 £5.50
Dambuster Database 15V140 £5.50
Missile Panic Titan 22v141 £6.00
Acad Runner Titan V142 - £5.00
Android Attack Titan 22v143 £5.00
Space Hopper Titan 22V144 £5.00
Star Wars 2 Titan 22V145 £5.00
Mawai Attack Titan 22V148 £5.00
Spwest#Banthe Titan 22vi4T £5.00
General Knowledge Data 1 Commodore 0dv127 £1.99
General Knowledge Data 2 Commodore 04v128 £1.99
General Knowledge Data 3 Commodore 4vi2e £1.99
General Knowledge Data 4 Commodore 04V130 £1.99
Specialist Knowledge Wine & Food Cammodore o4v131 £1.98
Specialist Knowledge Sport & Games Commodore 04v132 £1.99
Specialist Knowledge Spon Cumﬂwom 04V133 £1.99
Specialist Knowledge Music 04134 £1.99

BUY ‘N TRY
MEANS 807 OFF
YOUR SECOND
PURCHASE

* Personal callers welcome .... come
along see our super selection!
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GREAT NEW GAMES CASSETTES FOR i
ATARIFROM THE US.A. .... THE ONES BI]-Y N TRY

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

QOur list of latest releases from the States and extensive

Atari range will be i“enngl;ee '-;i::fvar‘? ordg;e i Price BUSINESS SOITWB-R-E

Bug Off 16K Adventure Intnl 34G0S52 £21.99
The Eliminator 32K Advenurelninl  34G053 £17.99 These fully proven programs are designed to run on
i BT Miime il chn i CP/M* based machines. They have been fully audited by
Stratos 16K Adventure Inin 34G056 259 H-M. Customs & Excise and the Commissioners of Inland
T DU k. i Revenue wherever necessary, and have been planned and
emple of al Automated Simul - ¥ ;
bcir Manthas bt Asonal S L aars  Written in the U.K. All our business software has been
L-;;'al;swn Orion 24K Automated Simuls  35G060 ceso  extensively proved in the field through our substantial user
ire Warrior 32K Automated Simuls  35G061 £29.75
The Keye of eharon K e e e i base. Andremember .... the usual Buy ‘n’ Try terms apply ...
Curse of Ra 32K Automaled Simuls  35G053 fie7s SO it's easy to upgrade as your needs grow.
S::E;;,‘,’;f,’:,”‘;‘jﬂ g: s gmu:: ﬁgg; L All these programs come complete with systems
m 3
Morloc's Tower 32K et Sk inaneE care  Specifications, manual and operating instructions. For
Rescue at Rigel 32K Autornated Simuls  35GOBT e2200 further information just give us aring.
Star Warrior 32K Automated Simuls  35G068 £29.75
Crush, Crumble & Chomgp 32K Automated Simuls  35G069 £2200 ‘TRYSAL'- Sales ledger. Balance brought foreard, or open system option. Provides day books,
Ricochet 16K Automated Simuls  35G070 £14.75  audit trails, statements, cash posting, arrears schedule and account enquiry. . ... .... £E250.00
King Arthur's Heir 16K Automated Simuls 35G071 £1475 ‘TRYPUR' - Purchase ledger. Choice of balance brought forward/open itermn system, Day books,
Monster Maze Automated Simuts  35G07TE £29.75  audit trails, remiftance advices, CheqUE POSHING. . ........ioeiiaie i iiaie £250.00
Piatter Mania Automated Sirmul 35G073 £20.75 ‘TRYNOM' — Nominal ledger. Either durec.tposlmg lrmhpurmase!adger of manual posting option.
Alien Garden Automated Simuls 356074 £20.75  Trading A/C. P/L, balance sheet, management information ... all at the press of a
Action Cuest 16K J W Software BEOTS o e e i o T S i o e L o ot e ST BT £250.00
Ghost Encounters. 16K J W Sofware IBGOTE £22.00 'TR’YS‘I’DK' Stock leml Contrulsraw materials and finished goods. Uses your number/code
Journey to the Planets 32K J W Software IBGOTT £22.00  system. Can produce pars explosion & works onders, stock valuation, re—order levels and slock
Gorl 16K Fiokkan Corp. ITGOTE" T R T R R e e B S H e £250.00
Wizard of Wor 16K Roklan Corp. 37G079" £33.25 TRYCOST - Cosling program. A remarkably versatile system suitable for manulacturers, builders
Banta of Shiloh 48K Strategic Simuls 38GOB0O E31.00  etc. Ideal for those needing sophisticated cost control of time and/or materials, as well as sub-
Tigers in the Snow 40K Strategic Simuls 38G081 £31.00  confract/external supplies. Includes provision for both budgets and actuals. ... ... .. £300.00
Firebrd 4K Gebell Software 3gGo82" £28.50 “TRYPAY' - Payroll. Suitable for all permutations of wages ... hourly, weekly or piegework.
Embargo 8K Gebelli Sottware 3aG083* £33.00 Embraces manthly salaries and all deductions, Complies with all Govt, regulations, produces PE0 &
Guardian of the Gom 32K In-Home Software 0GOS £22,00 P35, and meets all needs of new sick pay prOVISIONS. ... ... .o £350.00
Sentinel 1 24K In-Home Software  40G0B5S £22.00 CTRYBILL' - Invoicing. Interfaces directly to the sales ledger and stock ledger as
Pool 400 16K Innovative Design ~ 41G086" EDOCB0! | IOqUd; e e s e L e e e £100.00
Choplitter 16K Broderbund 42G087" £20.95 ‘TRYTRANS' - Transport rauleplanner Helps planlua.dlng pick Tnsls schamlasmulasiur optimal
Stellar Shuttle 32K Broderbund 42G088 £23.55  efficiency. Enormously valuable 1o transport fieet operators. Designed 1o be user
Moon Shuttle 16K Datasof Inc. 43G089 B R N o s L S e e A e e I 000
Zaxxon 16K Datasoft Inc, 43G0S0 £31.40 Al Buy 'n Try business software is suitable for IBM PC, Sirius and all CP/M+ based machines.
Astro Chage 32K First Star Software 446091 £22.00 -
Venus Voyager 16K English Software Co. 45G082 £19,95 g s
Baja Buggies 16K Gamestar 46G083 £22.00
Claim Jumper 16K Synapse Software  47G0B4 £27.50 BUY WI'ITH
Claim Jumper 16K Synapse Software  47G095" £29.95
Shamus 16K Synapse Soltware 47G096 £27.50
‘g'::-,mus 16K Synapse Software 47G09T" £2995 CONI'DENCE T L] TRY '.f ).
ic Paranoia 16K Synapse Software  47G09S8 £27.50
Picnic Paranola 16K Synapse Sofware  47G009" =% AT YOUR LEISURE T
Necromancer 16K, Synapse Software  47G100 £27.50 1
Mecromancer 16K Synapse Software a7G101° £20.95 When we send your software order, you'll find a return
Survivor 16K Synapse Software  47G102 £27.50  address label and a list of the buy—back prices for each item
Survivor 16K Synapse Software  47G103° 20995  Ordered
Shamus || 16K Synapse Sotware  47G104 £27.50 FRemember, we are pledged 10 buy back your software
Shamus |l 16K, Synapse Software 47G105" £209.95  a@gainstanew purchase of equivalent or greater catakogue valee.
Stargate Courier 16K Syncor 4BG106" g27.50  provided you purchase it fromus, .ﬁ.ndvougetaruus:mommwdeude
Laser Ants 16K~ Syncro 48G107 £18.50  whether to keep your software or benedit from the buy-back opticn.
Laser Ants 16K Synero 4BG108" £26.75 Of course, if you wish to return two or more software ilems against the purchase of a more
Astron 1X 16K Syncre 48G109 1850  expensiveilem ... then provided that their initial purchase prce does nol exceed that of the new
* Denoles cartridge program you wan? .... we'll be happy ta help.

SOFTWARE CENTRE 128 WIGMORE STREET LONDON W1 Tel 01-487-5974
& 8 f R B B R R R B 0 R 0 B B B B B B

ORDER FORM

Please rush me the following programs, and put me on the Sofware Centre mailing list for program up-dates and great
special purchase offers.

WA oo i s e s e s e e CoAB NG, . cman f v e et s PHIOEE o i e
IVaT S S el oy, 5 oo ol SIENE e S el et Lora o G I e Sl e e PG Mem e 4 M s B e s i
Wame s & S e R L i e e (i3 |4 I S B Price & ocni i s
Cheque( ) Postalorder( ) enclosed Totalordervalue® - .. .. ... .-.o.oooiio e
Please debit my Access( ) Barclaycard( ) inthesumoff ................. Reeountnel o0 0 Gl £ 00 a0k
My cotiputer is (malis) . ... . e ne e s e e e Model
T o e e e e T i e Do T e Peripherals: s s e i
Mamme i s s s L s s e e R S e SEND TO:
b e il d 0 e SNSRIt [ e ST DT e k. IR SOFTWARE CENTRE
128 WIGMORE STREET
.............................................................................................. LONDON W1
................................................................ Liede e 01-487-5974
PO e R e B S e e Guztomer TeliNoi i e seri i iwea e D S e
B ETUEE e R e A A o Please allow up to 14 days for delivery.
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You will soon be able to sporta
Seikoon yourdesk as wellason
yOour wrist.

Two new microcomputers
developed by Seikosha, the
company responsible for the
watches, will be on sale in the
UK early next month.

The 8600 1s a 16-bit general
purpose  business machine,
Based on the Intel 8086, with
128K of RAM as standard, it
will set you back about £3,300.
The price includes five input/
output ports and 640K floppy
disk drives as well as a choice of
operating system — any one
from CP/M-86, MS/DOS, MP/
M-86 and Unidol (a version of
the Unix Il operating system).

PCN MONITOR]

Seiko inbusiness

Another for the desktop: Seiko's 8600

You can up the memory to
512K and add 10Mb to the
on-line storage with hard disks
and expansion boards.

Marubeni, the company dis-
tributing the machine in
Europe, believes you will be
particularly interested in the

8600 if you have any future
planstoupgradetoa multi-user
system.

“You can easily enhance the
8600 to support four simul-
taneous users,” explained Colin
Turney, a consultant for
Marubeni. -

For engineering and scien-
tific users, Marubeniis offering
the 9500, a Seiko machine that
uses [ntel’s IRMX#6 operating
system and starts at a price of
£8,200.

The UK distributor for the
machines has not been
appointed.

For more information on the
Seiko line call Marubeni on
01-407 8300.

Apple database directly

You can now buy the Superfile
Apple database direct from
Ranmor Computing of South-
end or from Apple dealers.
Support is generally available
from either.

Richard Morley, technical
director of Ranmor, says of
the UK-designed database: ‘It
has no limit on the number of
files per record. It optimisesthe

use of disk space and provides
rapid retrieval .’

The system, he says. uses
about half the storage space
that conventional database
managers use and makes it
simple tostore, look atand alter
information like stock lists and
addresses. It costs £375.

Ranmor i1s on. Southend

A(0702) 339262.

The terminal

excuse for a

'desktop perk

You will soon have a new
excuse for getting your com-
pany to buy a personal compu-
ter. It can be a terminal for the
company’s IBM mainframe.
Encotel Systems will be laun-

ching a software package for
micros running CP/M or CP/
M-86 in June. It will emulate a
remote 3270 SNA (Systems
Network  Architecture) ter-
minal.

MicroSNA, which will cost
about £600, offers compatibil-
ity with standard [BM systems
software and allows data trans-
fer between the micro's floppy
disks and the mainframe.

Encorel is on 01-680 6040,

New toy for
the playful
executive

If you're afraid that playing
games is playing havoc with the
keyboard of your IBM or Ap-
ple. youmight be interestedina
new joystick from Pete & Pam.

The UK software distribu-
tors have just begun selling the
TG Joystick for Apple II.
Apple III and the IBM PC. At
£39.95 it’s certainly an upmar-
ket toy — Pete & Pam describe
it as ‘the ultimate man-machine
interface’.

The device offers completely

Top toy: TG joystick
linear operation, as well as a
trim adjustment that allows you
to calibrate it for specific ap-
plications, according to Pete &
Pam. Its large firing buttons
are designed to be easy to use.
For more information on this
Texas-made product contact
Pete & Pam on 01-769 1022 or
0706-227011.

Kuma’s soft communications

A new piece of software is
available to broaden the scope
of your Epson HX-2().

Kuma has written Desk Mas-
ter 4, a program which trans-
forms the Epson into a telex
terminal using the Sendata
acoustic coupler (PCN, April
1). You can also use the system
to link the Epson with other
computers.

Kuma says Desk Master 4

offers full or half duplex opera-
tion with a choice of 110,150 or
300 bits per second transmis-
sion rates. A similar system is
available for the Osborne.

The program is written in
machine code and provides a
buffer of 8K characters.

The program costs £29.50
plus VAT while the Sendata
acoustic coupler is £220 plus
VAT.

Males lead way

in micro boom

The micro boom is mainly for
the male, a survey has disco-
vered.

At risk of appearing sexist, a
survey of home computer users
in the UK comments: *Females
appear to have little interest in
computers.’

After surveying 2,000 house-
holds in January and February
it reckons that about one home
in 20 has a computer. And the
main users are sons — 45 per
cent of home users are aged 18
or under.

The chances are that if you
come into this category you got
your micro for Christmas, as 40
per cent of last year’s sales were
made in December. The ZX81,
Spectrum and Vic-20 were the
best sellers.

Gowling Marketing Ser-
vices, which publishes the re-

port, confirms the findings of

other surveys by placing Sinc-
lair well in the lead in the UK

The ZX81, it says, has 43 per
cent of the market, and the
Spectrum 14 per cent. Com-
modore’s Vic-20isin third place
with 12 per cent.

Other micro makers can take
comfort from the report’s dis-
covery of areplacement market
— about one In every seven
micro-owning households has
‘already bought two or more
systems.

Copies of the report are
available from Gowling
Marketing Services, Britannia
Buildings, Fenwick St, Liver-
pool L2 7TNA. telephone Liver-
pool (051) 236 6036.

Gowling’s report looks like a
substantial underestimate by
comparison with a survey pub-
lishedin the Observer on March
2T,

But they agree on at least
one point — that since Decem-
ber last year sales have really
taken off.
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BRANDOM ACCESS!

aderswitha pointof view to express.

Letterscome frompeople like
you, sopull outyour INKEY
finger and feedus aline. Ifit’s of
star quality PCN will add £10to
vour spreadsheet.

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

Spectrum scores in
selection system

Keith Bowden’s letter {PCN
April 1) gives an excellent
review of the Commodore 64,

with the BBC machine.

However, [ disagree with his
recommended  options to
potential computer buyers. It
took me about six months’
reading and thinking before
deciding which computer |
should buy. In the process, I
used techniques and methods
which [ employ in my job
(systems engineering).

First, I clarified to myself the
use of the computer. User
number one was my ten-year-
old son, and a computer would
allow him to play games, and
without pressure, to become
familiar with computer use,
program writing and the use of
peripherals.

Usernumber two was myself,
and the computer would help
experiment with various com-
puter languages, especially
those relating to artificial in-
telligence (eg, Lisp).

From the requirements
above, I concluded that the
chosen system should have the
following characteristics:—

B A sizeable memory

B Colour

B Availability of a large
quantity of ready-made soft-

ware

B Availability of low-cost
peripherals

B Small  size, including

peripherals, so that the sys-
tem could be located on a
small desk
B [t should be available from
a local, friendly, reliable
vendor
What I did not need was:—
M Full-size keyboard, as neith-
er of us is likely to do lots of

typing

especially where he compares it

B Professional .(ie. business)
system performance once
expanded; asmallscale mod-
el of a computer would
satisfy our needs
As a consequence of the

above, [ bought a Sinclair 48K

Spectrum from W H Smith. It

_not only satisfies my require-

ments, but | also consider it:—

B Affordable

B Offering a uniquely cost-
effective expansion poten-
tial

B Offering the most balanced
performance in all areas

(resolution, available mem-

ory, sound, programma-

bility)

Affordability in my case
means to spend an amount of
money which would not cause a
long-term upset to the family
finances.

In addition, the relatively
small outlay will not preclude a
future purchase of a better
computer (portable, with disk
drives and possibly capable of
executing concurrent tasks).

The low-cost expansion
potential means the possibility
of buying disk drives for £40 and
not £200, a printer for £60 and
not £300, a Lisp cassette for £15
and not £150 and so on.

In particular, using disk
drives entails an extra cost of
£30 and not £90 as on the BBC
computer, I need a Mini Metro,
and if T need an upper class
device [ buy an IBM PC or a
Sirius.

Last, the balanced perform-
ance of the Spectrum is admir-
able — as Adam Osborne once
said, the key adjective is
‘adequate’.

Dr Robert Tizioni
Camberley, Surrey

When editing,
Wordwise works

I was interested to read the
comments about Computer
Concepts’ Wordwise chip in
your pull-out BBC section, [
use Wordwise, and must point
out a major error in your
contributor’s review.

He states that it cannot be
used to edit Basic programs,
which is wrong. I use it all the
time for this, and it is to me
the greatest of all the chip’s
benefits.

However, you have to spool
the listingontotape or disk, and
then back again into the mem-
ory using *EXEC. This is a
minor drawback, but it is possi-
ble, and thus your reviewer is

Jng, and the

unfair to the product.

In addition, Wordwise does
everything the average writer is
likely to need. The only draw-
backs T would list are the
difficulties in arranging the
function keys to do complex
things which ought to be easier,
like superscripts and underlin-
necessity  of
*SPOOLing to edit programs.
But at least you can print out
without SAVEing first!

Finally. Wordwise has one
enormous  advantage over
View: it is easily available.
Andrew Denny,

London SWa

Our reviewer obviously had
individual problems! He says he
couldn't edir Basic programs in
Wordwise, which you and
others tell us is possible. So, we
need to look again and to be fair
1o all we are planning a detailed
assessment of Wordwise — Ed.

BBC micro’s
files are faster

Your Micropaedia article on
the Econet in you issue dated
April 1 was over-pessimistic,
and although Acorn's be-
haviour deserves much worse
reviews, their equipment de-
serves better. There are, any-
way, two errors [ must correct.

You base your prices on the
large fileserver but the per-
formance on the small. The
large one, which we have been
using with BBC machines since
last May, allows any number of
files onadisk and youwillsee by
the brief statistics [ enclose that
we have 300 on one disk and 201
on the other — that is 501 files
on the system where your
article claimed only 124 was
possible.

The small fileserver allows
only 124, but that will cost you
£150 less in software and £200
less in hardware. The compari-
son with the number of files
available with separate disk
units also fails to take into
account that afl users have
access to all 500-o0dd files when
they are networked.

You also claim that it would
take 20 seconds for 20 pupils to
load 1K files. Unfortunately 1
cannot check this at the mo-
ment as it is the holidays and
most of my machines are away,
but when multiple LOADing
we normally get a transfer rate
around 8K per second, so [
think 20 1K files should load
under four seconds.

The Econet is slow only when
doing single-byte transfers.

C C H Dawkins,

Head of Computing,

Felsted School

There are two types of ‘large’
fileservers — one uses the
£2,000 System Five file server,
which clearly is the one you use
at Felsted; the other is the 6502 |
second processor and dual disk
drives, which is the one referred
to in Micropaedia. The confu-
ston arises in nomenclature, not
figures — bur we're sorry for the
confusion. — Ed.

Keyboard critics are
out of touch

Can vou tell me why all the
reviewers criticise the Spec-
trum’s keyboard? I agree it is
not ideal for a touch typist, but
how many home computer
owners are touch typists? A
minority, surely.

I find it ideal for my two-
finger tvping and find no need
for an additional keyboard.

Will the reviewers please
note, and remember for whom
they are writing the reviews.

W Brown,
Hull, N Humberside

Keep blood out
of the classroom

I have been pleased with all
aspects of your new magazine,
but feel I must take issue with
one of your authors. My friend
Bob Maunder, in his valuable
piece on Oric programming
(March 18). says ‘remember,
children seem to prefer the
more bloodthirsty effects’.

My disagreement is on two
levels. Firstly, [ do not believe
that all children automatically
prefer learning games in which
destruction rather than con-
structionis the aim. Butsecond-
ly, even if they do, surely we
should not pander to it!

Folk talk a lot nowadays
about the “hidden curriculum’
— what teachers put across
sub-consciously by their lan-
guage and examples. Children
learn attitudes this way, and
attitudes are just as important
as the facts and ideas teachers
and parents communicate.

Please Bob — and others
developing learning software
— supply us with games with a
nice hidden curriculum!

Eric Deeson,
Organiser, Educational ZX
User Group, MUSE
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SEIKOSHA PR[NTERS
FORNAME DROPPERS EVERYWHERE.

f you own one of these microcomputers you can get  FEATURES INCLUDE:
more out of it by running it with a Seikosha printer. 5 :
The Seikosha range offers professional performance E?U (‘Ol; ;’ Do SV L0

at a cost that's comparable with your computer — with ~ Full ASCII
prices from around £215 to £260 (ex VAT). character set

No other printers offer so much for so little. Full Dot addressable
graphics, programmed printing (250 X) 80 col, 50 cps, graphics
on standard paper. Serial and Centronics parallel output
ports enable almost all computers to be interfaced with %{%%I?gl e
the Seikosha range with ease. Many other advanced
features, plus Seikosha’s provenreliability and the nation- ﬁxpanded d(t.‘:ll:ldOUble
wide support of DRG’s distributor network make the eight/width printing
Seikosha the natural choice for the microcomputeruser.  Standard paper + 2 copies

Telephone these listed distributors to see one of the  Selftesting
remarkable Seikosha Printers in action, or, if you want to OV X 17V X SY4"

know of nearerdistributors, telephone 4. L
DRG the number below. dimensions

BUSINESS THEFNEST WORLDWIDE SUPPORTED NATIONWIDE.

(Peripherals & Supplies Division) 13/14 Lynx Crescent, Winterstoke Road,

MACHINES Wcsmn-sup;cr-Mar{:, BS24 9DN. Telephone: (0934) 419914,
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Esco Computer Facilities Limited
321Blythswood Court, Anderston Centre, Glasgow G2
MrBrown 041-2210310

Northern Computers

Churchfield Road, Frodsham, Cheshire
Josephine Pitf 0928-35110
Technomatic Limited

17 Burnley Road, London NW10 1ED
MrMehta 01-452 1500

Watford Electronics

33/35 Cardiff Road, Watford, Herts
MrJessa 0923-40588

HCCS

533 Durham Road, Lowfell, Gateshead
MrHeslop 0632-821924

Oakleaf Computers

121 Dudley Road, Grantham, Lincolnshire
MrsJardine 0476-76994

APSystems

90-100 Brighton Road, Surbiton, Surrey
MrWilliams 01-399 1257

Microchips

46-48 St Georges Street, Winchester, Hampshire
MrBennett 0962-68085

Gwent Computers

28 New Pastures, Newport, Gwent

Mr Tanswell 0633-215008

Bitsand Bytes

44 Fore Street, [lfracombe, North Devon
Mr Altass

Microstyle

29 Belvedere, Landsdown Road, Bath
Lynne Farmer 0225-334659

Leeds Computer System

00-62 Balcony, Merrion Centre, Leeds
Mr Wingfield 0937-63744
JADIntegrated Systems

21 Market Avenue, Plymouth
MrDollery 0752-29038

Kobra Computing

Duramark House, Farm Road, Henley-on-Thames, Oxon
MrRayband 01-579 5845

Computer Shack Limited

14 Pitville Street, Cheltenham

MrLewis 0242-584343

Sumlock Electronics

198 Deansgate, Manchester M3 3NE
MrMoore 061-834 4233

Anglia Computers

88 St Benedicts Street, Norwich
MrReyzl 0603-29652

Akhter Instruments

Unit 19, Arlinghide Estate, South Road, Templefields,
Harlow, Essex

MrMughal 0279-412639
EltecServices

231 Manningham Lane, Bradford BD8 7HH
Dr. W Wormald 0274-491371

Chromasonic Electronics

48 Junction Road, Archway, London
Mr Curtiss 01-236 9493
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Teletext took too
great a bow

I want to complain about a
statement made in part 3 of
PCN Micropaedia *Anatomy of

).

[t states than ‘Micronet is
certainly no replacement for
Acorn’s teletext adaptor, but it
offers a reasonable alternative
— and the adaptor is priced
artificially low just toget people
using the network.’

Surely it must be obvious that
Teletext is the less appetising
choice of the two. Foryour £225
all you get is the normal Tele-
text service, which costs very
little more to obtain when
renting a set, and the ability to
download a few programs that
the BBC deigns to offer.

Compare that to the prom-
ised 100 free programs on
Micronet 800 and access to
Prestel with its thousands of
pages, albeit costing you £57 for
the adaptor and £52 a year
subscription.

As for lowering the price of
the adaptor, what is wrong with
that? One of the reasons Prestel
has been called a “failure’ by
some commentators is because
of the non-availability of cheap
terminals. And hopefully the
expected large increase in
Prestel users caused by all this
will spur manufacturers to de-
velop even cheaper adaptors!

Butsurely vou must be think-
ing, I'm working for British
Telecom or Micronet. [ amnot,
but it seems quite likely that
your reviewer is working for the
BBC or perhaps Acorn.

Though I expect many peo-
ple, ranging from teachers to
businessmen to home-users, to
join Micronet, [ doubt that
many people other thanschools
will go very much further with
the Telextex adaptor after
seeing the price tag.

M Wheaicroff,
London W8,

[ can assure you — we have no
reviewers working for either
British Telecom ar Micronet, or
any other possible area of con-

flict— Ed.

Don’t waste your
chip power

['wasn’tsurprised. after reading
the second issue of PCN, that
R I Parsons got a bit of stick
from readers. But [ think they
failed to understand the main
point of his letter (e these new

the BBC Micro® (PCN, April

computer users were wasting
their computers by using them
solely to play games).

In many respects [ feel the
same way as does Mr Parsons,
Every time I go into the newsa-
gents [ am confronted by a host
of magazines supposedly dedi-_
cated to computer users but in
the vast majority of cases they
are full of ways of playing games
even better rather than intro-
ducing ways to expand prog-
ramming technique to the full.

In other words, the maga-
zines are dedicated to playing
games not to computing. The
fact that games are played on
the computers seems incidental
in many ways.

This is really a gross waste of
computers, which operate so
fast and calculate to such a high
precision that playing games on
them seems such a waste.

I admit I play the occasional
game on a micro but to use a
computer for this purpose sole-
ly is a waste of the price of a
computer. If people really want
to play games they should buy
themselves a machine dedi-
cated to playing games.

I am a science student at
university and I find my New-
brain a godsend when [ have to
work out many simultaneous
equations and other problems.
Surely it is far better to use
computers for what they were
designed for and let people who
want to play games stick to a
video games machine and not
waste their money on a device
they will never use to the full.

Roy Church’s letter wasn't
wellreceivedin the secondissue
either (PCN, March 25).
However, he does have a point.

Most people will not be
affected in the way he suggests
but there is a small group of
computer users that will.

* This group consists of people
who are initially very intro-
verted. They find the computer
a great friend as it is undeman-
ding and highly attentive and
this results in them virtually
cutting themselves off from
reality.

It should be remembered.
that this group of people form a
small percentage ofusersandso
Roy Church’s suggestion that
the entire population would
become like this is wide of the
mark.

Gordon J Milne,
Kincorth, Aberdeen.
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ROUTIN
4 Max "B DOS ERROR ON A’ Phillips opens the pod door, Hal. Got a query? Send
it here. No personal replies promised but you never know . . .

NQUIRIES

Write to: Max Phillips, Routine
Inquiries, Personal Computer
News, VNU, Evelyn House,
62 Oxford Street, London
W1A 2HG.

BBC’s speed leaves
Newbrain lagging

According to PCW, Grundy's
Newbrain semi ‘compiles’ its
Basic source code into pseudo
code to aid execution speed.
Why then is the BBC micro with
aZMHz CPU(6502) twice as fast
as the Newbrain which runs its
CPU at 4 MHz (Z80A)?

1 D Walrers,

Abertillery, Gwent.

The obvious answer to this is
that [ don't know either. Usual-
ly such differences in execution
speed tend to be manifested by
the quality of the coding of the
appropriate interpreter. The
better the code and use of the

The Grundig sets are modified
by Newark Video Centre to
include an extra board support-
ing RGB input. These units
haveso far only been tested and
used for BBC Model B
machines. However, the com-
pany intends to check this
modification for other popular
machines. The company’s.
address is 108 London Road,
Balderton, Newark, Notting-
hamshire, tel 0636 71475.

Confusion over
cost of the Lynx

Will the 96K CP/M Lynx cost
£300 or will it cost £300 for the
upgrade plus the £225 for the
initialmachine. I ask because an
article about the Lynx (PCN,
April 1) confused me about the
pricing and I am thinking of
buying one.

I A Kirton

facilities offered by the CPU
then the faster will be the

I should point out its graphics capability is very limited ...’

West Jesmond,
Newcastle Upon Tyne

execution.

The fact that the 6502 re-
quires register adjustments to
do the same could be a factor to
be considered. A definitive
answer to this question can be
given only after long study of
both interpreters.

The truth behind
Grundigs and RGB

In Anatomy of the BBC Micro,
part 2 (PCN, March 25) you
mention the Grundig 14Y2in

TV/monitors. Are these special-
ly adapted monitors by Newark
Video Centre, or are Grundigs
already fitted with RGB plugs?
If not, have vou the address of
Newark Video?

Howard Angel,

Harrogate.

On re-reading the article I can
see where the confusion arose
— sorry. But to cheer you up,
£300 includes the machine and
the upgrade, ie 48K for £75,
which is about par for the
course.

Dkl i 1“

sure you enter them in your diary.

Event Dates
Engineering Software Exhibition April 11-13
Computer Technology Exhibition April 13-16
Computer Open Day Exhibition April 14
4th London Computer Fair April 14-16
Manchester Home Computer Show  April 21-23

HP 1000 Users Exhibition &
Conference
Computer Trade Show

April 26-28
April 26-28

Midland Computer Show April 28-30

RIBA Computer Conference & May 10-12
Micro City "83 May 10-12
Computer Open Day Exhibition May 12
Event Dates
Computerised Office Equipment April 5-7

Exhibition

International Computer, Computer  April 14-20
& Robot Exhibition

Information Management Exhibition April 26-28
& Conference

Compec Europe Exhibition
National Computer Conference &
Exhibition

May 3-5
May 16-19

PCN Datelines keeps you in touch with up-coming events. Make

Organisers who would like details of coming events included in

PCN Datelines should send the information at least one month

before the event. Write to PCN Datelines, Personal Computer

Venue

Imperial College. London
Recreation Centre, Newton Avycliffe,
Co Durham

Midland Hotel, Manchester

Central Hall, Westminster, London
Midland Hotel, Manchesier
Heathrow Penta Hotel, London

Wembley Conference Centre,
Wembley

Binglev Hall. Birmingham
Bloomsbury Crest Hotel. London
Bristol Exhibition Complex

I'he Post House, Southampton

Venue

O'Hare Exposition Centre,
Rosemont, [linois, USA
Seoul. Korea

McCormick Place, Chieago, USA

Centre Rogier. Brussels
Anaheim, USA

News, 62 Oxford Street. London W1A 2HG.

Organisers

Computational Mechanics Centre, (1421 293223
Jan Huntley, Sedgefield District Council,
Spennymoor 816166

Tony Kaminiski, Couchmead Communications,
01-778 1102

Sue Manning, ALCC, 01-226 9874

Peter Freebrey, ASP Exhibitions, 01-437 1002
Conference Services, 01-384 4226

John Cole, IPC Exhibitions, 01-643 8040

Roy Bratt, [PC Exhibitions, 01-643 8040

Joe Hunting, RIBA Services Lid. 01-637 8991
Stephen Hybs. Tomorrow’s World Exhibition,
0272 292156

Tony Kaminiski, Couchmead Communications,
01-778 1101

Organisers
Cahners Exposition Group, 0483 38085

Korea Economic Daily, 441 Chungrimdong.
Chung-ku, Seoul 100
Tony May, Clapp & Poliak, 021-384 3384

Tracey Cannon, IPC Exhibitions, 01-643 8040
American Federation of Information Processing
Societies, 1815 N Lynn Street, Arlington, VA
22209

16

PCN APRI15, 1983



THE MEN UHO IMUENTED ME UWERE
CLEVER ENOUGH TO MRKE ME THIHNK
IM "FORTH® (IT'S 1@ TIMES FASTER
AMND 4 TIMES MORE COMPACT THAN
"BRSIC) .

YET THEY "RE DUMB ENMOUGH TO SELL

ME FOR £89.95'!'s

Richard Altwasser and Steven
Vickers are the men who invented the
Jupiter Ace.

After years of designing micro-
computers that use BASIC (both men
played a major role in creating the
ZX Spectrum), they abandoned it in
favour of FORTH.

FORTH is just as easy to learn |
as BASIC. Yet it's a-faster, more
compact and mare structured
language that educationalists
and professional programmers
alike prefer.

So the Jupiter Ace is the only micro-

computer you can buy that is designed around Technical Information Cassette

FORTH. Hardware Programs and data in compact dictionary format
Lsing it, there's little fear of accidentally ZB0A; 8K ROM; 3K RAM. may be saved, verified, loaded and merged. Al

‘crashing’ programs halfway through and having Keyboard tape files are named. Running at 1500 baud.

ot ot bammmnubonty " IO o o e stk Expandenrort

Checklﬁg by Screen Contains D.C. power rails and full Z80 Address,

data and control signals. Can connect extra

The Jupiter Ace has a full-size keyboard, Memory mapped 32 col x 24 line flicker- free : :

high fesoluﬁon graphics, sound, floa :Sirng point display upper and lower case ascii characters, gl peripherals.

%ri!hrfnelic, a fast, fnehable cassette interface, Graphics iﬁltﬂl’ I i o ; i

K of RAM and a full 12 manth warranty. . . - ows complete editing and listing of compiles

You get all that for £89.95. Plus a mains ?r']%?aﬁ:?lsu"'m 256 x 192 pixel user defined programs.

adaptor, all the leads needed to connect most '

cassette recorders and TV.'s, a software Sound Please send cheque/postal order to:

catalogue (35 cassettes available, scontobe 50),  Internal loudspeaker may be programmed for Jupiter Cantab, 22 Foxhollow, Bar Hill,

the Jupiter Ace manual and a free demaonstration  entire audio spectrum, Cambridge CB3 8EP.

cassette of 5 programs

-
The Jupiter Ace manual is a complete
intraduction to personal computing and a up' er
simple-to-follow course in FORTH, from first s el 4
pr|nc;}ﬁ»Lt-:gs-.Lic?gélgithpgzgr::;rgggk pansions |7 Pense sencme AR B B LR D B —1
are also available, at very competitive prices. Tick here if you require VAT receipt []
(There'll be a plug-on printer interface available
soon, too.)

It'll take you no time at all to realise how | Address
clever Richard and Steven were to design the
Jupiter Ace around FORTH. And even less time to
realise what a silly price £89.951s to charge for it |

| Mame

0060183 I

Available for immediate delivery Allow 14 days for p. & p. UK. price only (export price on request).
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SPECTRUM — 16K

KING ARTHUR: a war game in which you really are at war,
your strategy has to be right, because if it isn'l you will not
survive. A wrong decision or an errorin judgement could cost
};ou your life or the lives of your army. Eight battles must be
ought and won to allow you to fight the battle of Mount
Baden, the batile which unifies Britain under one King, but
are you that King?

Maps, text and graphics all combine to set the scene in 6th
Century Britain,

BATTLE OF THE BULGE: The Ardennes 1844, the Von
Runstedt offensive. Could you have planned and fought this
battle better than in 19447 Movement of armoured divisions
and infantry can be a hazardous task in war conditions.

Anoplion within the program allows the use of a ZX printer to
produce hard copy maps of troop positions.

SEAWOLF: An unusual hunt and evade war game. The
interior of the submarine contains all the dials and
information you need {o locate and sink enamy shipping. But
you are prone to attack if you spend too much time close to
the surface. Then you must dive o evade lhe chasing
destroyers using yourinstruments and cunning lo stay alive.

Full graphics and real-time animation.

Each game £9.50 + 50p p & p.
FREE TAPE FOR STORING DATE SUPPLIED WITH EACH GAME

LYNTONIA HOUSE 7-9 PRAED ST LONDON W2
lTelephone 01 402-7270. Telex 8953471

AASSSSLSL LSS LSS,
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HAVEN HARDWARE

ZX PRODUCTS & JUPITER ACE

4 ASBY ROAD, ASBY, WORKINGTON, CUMBRIA CA14 4RR.
PRICES INCLUDE VAT AND P & P. SAE FOR DETAILS.

Some of the products are also available from the following agents:

THE BUFFER SHOP, 374A STREATHAM HIGH ROAD, LONDON SW16.
MICROWARE, 5 ST PETER'S LANE, LEICESTER,
PHILLIP COPLEY HI-FI, 7 CLIFFARD COURT, OSSETT, W. YORKSHIRE.

TRADE ENQUIRIES WELCOME

DI80 & ZX81 HARDWARE
Repeating Key Module KIT£3.95 BUILT £5.95 (As reviewsd by Papular Computing Weekly)
Inverse Video Module KITE2.95 BUILT £4 50 (As reviewed by Poputar Computing Weekty)
Keyboard Beeper Module  KITS6.95 BUILT£4.50
Keyboard Enlry Module  KIT£235 BUILT£4.95
InputQuiput Port  KITE10.95 BUILTE14.95
{Can be used with 16K RAM and printer without motherboard)
Programmable Character Generator  KIT£17 85 BLILT £24.95
3K Memary Expansion  BUILT for only £12.00
The most refiable memory expansion available
Full-Size Keyboard with Repeat Key— Te first of 4 kind
Buitt versionplugsin.  KITE18.95 BUILT £24.95
X Edge Connector  23-Way Long gold plated pins £2.95 7 Spectrum version £3.50
IX SPECTRUM SOFTWARE CASSETTES
Fruit Machine Colour graphic representations of fruits. Including HOLD and GAMBLE £4.95
Solitaire Alpha-Numeric move entry.  £4 95
Patience The popular card game (cheat proof)  £5.25
Mancala The Chinese Logic Game,  £5.05
REPULSER Repsl the alien invasion.  £4 95
BOOKS
Cambridge Collection £4.95  Cambridge Colour Collection £6.95  Cassette £2.95

WE ALS0 STOCK A LARGE RANGE OF RESISTORS, CAPACITORS, ETC.
Access Card Orders Accepted
s

Ring 094 686 627
(24 hr. ANSAPHONE)
STOPPRESS! -
ZX SPECTRUM inputioutput port. The kit £11.95. Built £15.95. Plugs onto the back of the

spectrum doesn't require motherboard. (Lses BAS/Cin and out commands)
Includes instructions for driving Seikosha Paper Printer

I
I
|
I
I
I
I
I
l
I
|

-

Outstanding Features

® Self centring stick.

L]

® A total of B directions plus 2 large fire buttons.
L]

L ]

® For VIC 20, Atari 400 and Acari 800 only £16.50 inc VAT,

,—-n——_——--———-——-.

I

N —— — — — — — — — — —

Super streng nylon and steel construction, built to last.

Arcade proven moulded leaf switches ensure incredible reliabilicy.
For ZX Spectrum complete with stylish interface which simply plugs
into the Spectrum expansion port (with or without printer) ONLY
£25.00 inc VAT.

Full range of Joystick compatible software for Spectrum available from
VW H Smith and leading computer shops or direct from us,

SOLE UK DISTRIBUTOR

REMPY

ELECTRONICS
|80a Bedford Road, Kempston, Bedford, MK42 8BL

| wish to order, Item Amount ! II
Hardware
[ Spectrum Joystick (it £25.00 » I
LI WIC 20 Joystick 1 £16,50
1 Avcari 4000800 Joystck @ £16.50
Software I
C130Tunnel  16/48K Spectrum MNew Gen @ £5.95
[ Galaxians  16/4BK Spactrurm Artic (@ £5.95 I
[ Spookyman  16/48K Spectrum Abbex (0 £4.95
CiSlippery Sid | 6/48K, Spectrum Silversoft (ir £5.95
D) Cyber Rats | 6/48K Spectrum Silverseft (o1 £5.95 I'
CINight Flite | 6/48K Spectrum Hewson Cons (i £5.95
L Time Game 48K Spectrum Quicksitva o €695
O Meteroids | 6/48K Spectrum Sofeck @ £4.95 |
U Gulpman  16/48K Spectrum Campbell Sys (@ £5.95
Please tick appropriate boxes '
Please add £1 .ﬂrﬂ%&P on hardware, Post & Package

Saftware post FREE Total (VAT inclusive) I_.— I

Cheques/Postal orders should be made payable to Kempston (Micro) Electronics Led
For Access/Barclaycard please give your card number and signature I

CardNo.____

Please post to Kemﬁston (Micro) Electronics, Dept
180a Bedford Road, Kempston, Bedford, MK42 8BL |

Signature
Address

.
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Programs, printers and break-out problems: Max solves your troubles and puts you right.

See spreadsheets
though buff’s bluff

I have never yet found a clear
explanation of what a spread-
sheet is. I have asked other
people with micros but all I get is
that they are financial. I think I
may be able to use one but could
you explain exactly what those
programs are and what they do?
Sarah James

Glossop,

Manchester

The meaning of spreadsheet
programs isn’t immediately ob-
vious, because they are the sort
ofidea that doesn’t occur to you
unless you are involved with
microcomputers. They work
just like the paper spreadsheets
that accountants doodle. on
during their work.

The computer screen acts as
a window on a large imaginary
piece of paper, divided into
rows and columns. In each box
on the paper you can place a
number or a formula, or
perhaps a piece of text such asa
column heading or title.

The formula relates to the
values in other boxes, so one
box might be the total of all the
figuresin the column aboveitor
the sum of all the profits for the
12 columns of monthly figures,
and so on.

By building all the necessary
formulae, data and headings
into a sheet for a particular job
you create a model. Change the
data, and the model instantly
recalculates all the formulae in
the sheet.

So changing one number
changes all those that relate to
it.

Youcould doamodel of your
household budget, and then
see what happened if the price
of milk went up 2p.

Even the first spreadsheet
program, VisiCalc, could do
more than this, and newer ones
can allow graphs to be drawn
based on the data in the boxes.
You can, therefore, display a
pie chart based on figures it
would take you all day to
calculate.

Then just change one small
piece of data, and you'll see the
whole thing redrawn.

Spreadsheets are just tools
that let a NON-COMpPUter person
persuade a computer to do
some useful work.

You need to learn to use a
particular program, but that's a
great deal easier than learning
to program.

If you're serious about using

computers it's probably far
more important that you learn a
spreadsheet than a program-
ming language.

They're also flexible. You
can do a lot with spreadsheets
besides accounting, particular-
lywith the newer programs. and
the best way to understand how
they work and how they are
useful is to see and use one.

Print-out via
your typewriter

I've been told that an ordinary
electric typewriter can be used
as a printer for a micro. Is this
possible, and how do 1 do it?
Jeremy Marley,

Aldershot, Hants.

It is possible you will be able to
use your typewriter as a printer,
but it will need a considerable
amount of internal modifica-
tion first.

Your typewriter will need an
interface toconvert the electric-
al signals from the micro into a
form that selects characters on
the typewriter.

There are companies which
sell the typewriter-printers
which will sell the interface
separately so it can be fitted to
existing conventional typewri-
ters.

Be warned, though, this is
really a job for a service en-
gineer because it normally in-
volves taking the tvpewriter
apart.

There can also be problems
when you try to connect the
typewriter to the micro as the
wiring has to be configured to
each type of computer.

The best way to go about this
is to talk to your micro dealer
about the idea. The dealer can
receive a discount from the
company that supplies the in-
terface and may, therefore, be
prepared to fit it for you.

You won't pay extra for the
equipment this way and youwill
have the added advantage of
local support if the system goes
faulty.

Jitter bugs the
TV picture

I recently bought a BBC Model
B and suffered screen flutter I
couldn’t cure. I was delighted to
read in ‘Anatomy of the BBC’
Micropaedia that ‘to fix this
jitter use operating system com-
mand TV, 1 and hit return’. I
tried this but the command was

rejected as ‘mistake’. I tried all
the variations on TV0, 11 could
think of to no effect. Can you tell
me how to get rid of this jitter?
R L Mares

Dunstable, Beds.

TV0, 1 is a command for the
BBC’s operating system MOS.
Sotouseitfrom Basic, youneed
totype a * beforeit. Try *TV0, 1
and pressreturn. [tdoesn’t take
effect until you enter a MODE
statement. Page 417 in the
manual is a good place to start.

If you still can’t get a good
picture, try retuning the TV.
Sometimes, switchingany AFT
or AFC control off actually
helps.

If you can’t get this to work,
try a friend’s TV. Any further
problems and it might be worth
a visit to your local Acorn
dealer.

Break-out blues
mars Spectrum fun

My brother and I have a
problem with the ZX Spectrum.
We put in a listing of a Spectrum
maze and it did not work. We
put in RUN and the screen went
blank. We decided to break it,
but it would not break after
repeated attempts. We tried
stop ... it didn’t work. We
tried evervthing, but nothing
worked so we had to pull the
plug on a program that took two
hours to put in, Do you know
anything else we could have
done to break the program?
Dale Phillips

Walsall, West Midlands.

It sound like the Spectrum
crashed. A maze programcould
easily take over a minute to
generate a maze but you should
be able to break it while it is
doing it. There isn’t anything
else vou can do if break doesn’t
work . . . except pulling the
plug.

Moral: always save new prog-
rams to tape before running
them. If you are keying in
anything at all long, for exam-
ple two hours’ key squashing
time, save it to tape every ten
minutes or so.

Losing two hours work is
probably the best way to learn
this rule.

Memory upgrade sets
1 and 2 apart

I have recently boughta 16K ZX
Spectrum and have lately been

searching for a 32K upgrade.
However, it seems there are two
versions: one for issue 1 Spec-
trums and another for issue 2
Spectrums. Which type do I
buy? I bought my computer
after January 1 and it has blue
keys.

David Lam

RBermondsey, London.

Issue 1 Spectrums were shipped
for the first two or three months
only so if you bought your
Spectrum after August 1982,
chances are it's an issue 2
version.

Thelater versionhasroomon
its circuit board for the 32K
upgrade while issue 1 Spec-
trums use a second piggy-back
board for the extra memory.

Sinclair is now offering its
own 32K upgrade, in strict
rotation, to those who first
bought Spectrums.

The company will sort out
any problems with the different
issues when it makes the up-
grade.

If you do have an issue 1
Spectrum and it bothers vou,
Sinclairwill swapit for anissue2
machine.

Give Atari the
TV screen test

In the BBC supplement, there
was an article on monitors. [
own an Atari 400. Would any of
the monitors be suitable for it
and would they improve on a
standard TV picture?

K Brookes,

Blackhall, Cleveland.

Monitors do give a better pic-
ture than TVs but the Atari 400
isn't designed to use one. It has
no video or RGB sockets to
conhect them. Do try your 400
on several different TVs as
some give better pictures than
others. If you want to use a
monitor, you really need an
Actari 800.

Dump "em
on Max

Whatever the problem,
offload it on Max. He
won’t always reply with
individual letters but he’ll
find the answer and put it
on the weekly Routine
Inquiries page. Chances
are you'renot the only one
to hit the same snag.

PCN APRI15, 1983




I‘][ﬂ 'T']”[‘]'lij .

Got a Tip? Send it to PCN and get a cash reward. £5 for e

very hint printed.

—
-.‘\

If vou've got something to crow
about . . . a bit of magic that’ll
make the world a better place
for micro users, then send it to
PCN Microwaves—our regular

readers’ hints and tips page.-

We'll pay you £5 if we print it.
We'll pay you even more if your
little gem gets our wvote as
microwave of the month. Think
on ... and write to Micro-
waves, PCN, 62 Oxford Street,
London WIA 2HG.

Looping the loop
with the ZX81

Although ZX81 Basic is a good
implementation of the lan-
guage, there is no REPEAT-
UNTIL loop as on the BEC
micro or Oric.

I have seen various sugges-
tions for emulating such a loop
in the ZX81 using computed
GOTO, but this is clumsy and
makes renumbering difficult. It
is much more elegant to use a
FOR-NEXT loop to fulfil this
function. The following exam-
ple shows this:—

I00FORT=0TOOSTEPO

100. ..

body of loop

240...

250IF NOT (conditions to be
met  to  suit loop) THEN
NEXTI260...

Line 100 is the REPEAT
function and line 230 gives the
UNTIL. It works because the
FOR — NEXT loop is never
terminated normally and the
NEXT I is executed only if the
UNTIL condition is not satis-
fied, thus repeating the loap.

It is also possible to imple-
ment a WHILE-END loop
using similartrickery, butinthis
case you must be a bit naughty
and fiddle with the loop counter
in the body of the loop. This
code will produce the desired
effect:

I00FORI = 1TO (condition
to be met while looping)

105...

body of loop

150...

I55LETI = NOT (condition
to be met while looping)

160 NEXT 1

163...

Line 100 is the WHILE
statement equivalent and lines
155 and 160 together mark the
end of the block. In this case if

the WHILE condition is true
then the upper limit of the FOR
loop is set to | and the loop is
entered. Note that if the lower
and upper limits of a FOR-
NEXT loop are equal then the
loop is executed once. If the
condition is false then the upper
limit is set to 0 and the loop is
never entered. The upper and
lower limit of a FOR-NEXT
loopareset only once, when the
FOR statement is first met in
the program stream.

Although one should not do
it, it is possible to change the
loop counter in the body of the
loop. This is done in line 135, If
the WHILE condition is still
truethenlissettoOand theloop
is re-entered after the NEXT,
since [ will be incrementedto 1.
Ifthe conditionis nolonger true
then I is set to 1 and when
NEXT I is executed becomes
incremented to 2 and thus the
loop is not re-entered.

Both of these constructs
allow for more structured pro-
gramming as there is only one
entry and exit point for each
loop. Furthermore, there is no
sign of one of those dreaded
GOTOs.

For those who do not realise
the difference between a RE-
PEAT-UNTIL anda WHILE-
ENDloop, youcansee fromthe
above that a REPEAT loop
must be executed at least once
andaWHILE loopmightnot be
executed at all.

M J Plumimer,
Redhill, Surrey

Cursory correction
for BBC micro

I Plews’ suggestion (PCN,
April 1) for turning off the BBC
micro’s text cursor is both
round-about and incompatible
with the Tube. The VDU 23
command can be used to access
the registers of the CRTC to
turn off the cursor, using:—

VDU23; 8202;0; 0; 0;

The cursor is restored at any
MODE change. Forusersof OS
1.0 etc the user guide gives the
alternative:—

VDU23, 1,0;0; 0; 0; to turn
off the cursor,

VDU23, 1; 1; 0; 0; O; to
restore the cursor.

The only way a function of
the type given by U Nalla could
obtain the ASCII code of a
character at a given position
would be in MODE 7, when it
would be of the form:—

10 DEF FN screen (x, y)

20 =7 (HIMEM + y + 40 +
X)

In the other MODEs on the
BBC, characters exist on the
screen only as bit-patterns so a
function of the type given above
would return one of 8 bytes
making up a character. If you
have OS 0.1 there is no way out
of this dilemma, but for OS 1.0
(and higher). *FX135, ot its
OSBYTE equivalent, comes to
the rescue!

The following function per-
forms the required operation:—

10 DEF FN screen (x, y)

20 LOCAL A%

30 VDU31, x, y

40 A% = 135

50 = (USR (&FFF4) AND
&FFFF) DIV &100

It should be noted that this
will also set the text cursor to x,
v. If this effectis undesirable try
modifying the routine on page
432 of the User Guide.

K Wolstenholme,
Deansgate, Manchester

Boolean logic

links your lines

The lack of multi-statement
lines on the Sinclair ZX81 can
prove infuriating at times.
However, by using the compu-
ter's Boolean logic, a similar
effect can be produced. For
example, this line:—

IF P =1THEN PRINT AS:
IFP=3THENPRINTBS:IFP
= 5THEN PRINT C3%
could be replaced onthe 81 by:—

PRINT (ASANDP = 1) +
(BSANDP =3)+ (CSANDP
=5)

You can easily adapt and
claborate this idea to perform
other [F-THEN routines.
Another example shows how
the value of X alters, depending
on key depression:—

LET X = X + (INKEYS =
“A")— (INKEY$="“B") + (10
AND INKEYS = “C”) = (10
AND INKEYS = “D")

This means:—

IF INKEYS = “A” THEN
LETX =X+ L: IFINKEYS =
“B"THENLETX =X - 1:

IF INKEY$ = “C” THEN
LETX=X+10:IFINKEYS$ =
“D"THENLETX=X- 10

Boolean logic can also be
used to imitate the ELSE
statement. The line:—

IF 2% = *“SINCLAIR"
THEN PRINT “CORRECT”
ELSE PRINT “WRONG" can
be imitated by:—

PRINT {(“CORRECT”
AND 7% = “SINCLAIR™) +
(“WRONG"” AND 7% =< >
“SINCLAIR™)

J R Mortleman
South Woodford, London

Can the scan
on the TI99/4(A)

When using extended Basic for
the TI99/4 (A) the computer
does not allow FOR-NEXT
statements after IF-THEN-
ELSE, ie;—

100 IF A = B THEN 200
ELSENEXTT

or

100 IF A = B THEN 200.

ELSE FOR T =1 TO 10 :
NEXTT

The computer pre-scans the
whole program, setting up
memory for variables ete and
finding any errors, and in doing
s0, discovers the above,

However, the pre-scan can
be switched off (as mentioned
in the extended Basic info)
using! @ P— and ! @ P+ in the
program, but any variables or
sub-programs used in the sec-
tion which is not pre-scanned
must be used elsewhere.

So the following routine will
work:—

10A=0:B=1

20! @ P—

30FB=1THENFORA =
1TO10::B=B*A::PRINTB
o NEXTA

Even the control variable
must be used elsewhere in the
program, so it’s included in
the pre-scan. The extended
Basic book does not mention
this fact, and just says you
cannot have FOR or NEXT
statements after THEN or
ELSE.
Stephen Godfrey,
Hayling Island,
Hampshire

CHAIN your
listings down

Hereisaway of stopping people
LISTing your Basic programs
on the BBC. However, it needs
your program to be RUNning,
so I suggest you CHAIN vour
main program from a small
initialising routine. Then make
the first two lines of your
program:—

1 ON ERROR RUN

2L*KEY10 1 ON ERROR
GOTO 2[M2 GOTO
2IMRUNIM

Line 1 makes sure the prog-
ram cannot be stopped using
Escape, and line 2 defines the
Break key to having its own
autoRUNning program. Once
the Break key has been pressed,
the only thing to do is switch the
computer off,
I Wrigley,
Ravenshead,
Notts
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DON’T MISS THIS INCREDIBLE OFFER!

Professional quality and features

— hobby price!

* 40/80 character line, full screen editor.

* Keyhoard with standard key spacing and nice ‘feel’.
* 32K RAM and 29K ROM. Both expandahle.

* High resolution graphics, graph plotting, etc.

* GP/M and networking capability.

* Compact — will fit neatly on your desk or lab bench.
* High quality construction — made in Britain.

Models ‘A and ‘AD’ (with line display) available.
PLEASE RING FOR CURRENT PRICE

Free delivery (UK), 130 page guide (in addition to handbook) and tape of
23 programmes with every machine.

‘/Es 50 G A MES’ nn‘c{ixsculq tor all

ANGELA ENTERPRISES = Aew/Frain FOR YOUR MICRO e d
aLCTIc ATTACE  NAZE EATER sinclsir

g SPECTRUNM

ZX871 IYNX

DRAGON

ATARI ‘H'I.Cl”‘_L'J
) ‘qpple'zf:-i!_f'.?_-
- | £ASER0E| AT

+ BACK-UP We want to ensure you get the most out of this superb micro. Help
and advice is just a phone call away — evenings and weekends too! Our service
starts with the sale. We are engingers and programmers, not just a sales outlet.

+ HARDWARE If you want a printer cable, monitor lead, battery module,
monitar, printer etc, then give us a call. We try to maintain stacks of everything for
the NewBrain.

+ SOFTWARE A lot of exciting new programmers arg now becomi ng av
and we stock a good range of software from several sources. We &
soft ware we sell and provide our own help-sheets in many cases
authors — if you have something good for the NewBrain please g
+ INFORMATION Contact us for a NewBrain brochure, softw
details of the Users Group

It you already have a MewBrain, let us add your name o our mai
+ MAIL DRDER Free delivery except for a few hieavy. low cost
To obtain your New 3lanec ring us on Stevenage L{u.:-S 8124 .:5 ﬂt B33
accepted) or send cheque/PO Access number to:

ANGELA ENTERPRISES

4 Ninnings Lane, Rabley Heath, Welwyn, Herts. AL6 9TD
Tel. Stevenage (0438) 812439 g

. STOP PRESS: EPSON FX80 IN STOCK

SOFTWARE
CASCADES MOUSE

BARGAN'S LANE SHARP
ORIC1
NEW BRAIN

SUPPLY CASSETTE 50 FOR COMPUTER
[ enclose cheque/P.O. (

Name

Address _

MAIL ORDER ONLY

CAMBRIDGE LEARNING FOR BBC MICROCOMPUTER

SELF-INSTRUCTION COURSES Software
FORTHROM anddocumentation............ £34.72 + VAT
COMPUTER Manual (fornewcomersto FORTH)............ £6.75

PROGRAMMING

IN BASIC £11.50 (CPB) :
Microcomputers are hare - || Hardware and Accessories

toach toutself o, progrant TORCHdrives andoperatingsystem £780.00+VAT

LenrniBRGIE, the &as et 474 Printers, drivesefc .....................Please ‘phone for quote
most widespread language

for the small computer. 60

illustrated lessons teach the Fun EPSDN szu

essentials of good program-
ming: problem definition, SOftWaI'e

et coding, flow-charting, de- || FORTHROM +documentation...........5.. £34.72+ VAT

bugging and clear documentation. And you don'teven need (Manual available shortly)

a computer! -

%81 SUPPLEMENT Hardware and Accessories

£1.10 alone, £0.65p with CPB EXPANSION UNIT, VDU Interface etc

When used in conjunction with the above course, itenables i ceereeene.. Ple@se 'phone for quote

you to apply your knowledge to the Sinclair ZX81 micro-

computer. It includes some amusing programs to help get COMING SOON FOR BBC MICRO

you started. FORTH FLOATING POINT EXTENSION (ROM)

THE ALGORITHM WRITER'S GUIDE £4.40 COMPUTER AIDED LEARNING PACKAGE

explains how to define questions, put them in the best order OTHER MACHINES:

and draw the flow chart, with numerous examples. A must Dragon 32, Colour Genie, Apple, SWTPc

for programmers.

Cheque/PO with order to: Cambridge Learning Ltd., :

Unit . Rivermill Site, FREEPOST, St lves, ; H'C'C'S' Assoclates
533 Durham Road, Low Fell

Cambs, PE17 4BR.

Gateshead, Tyne and Wear NE9 5EY

Or phone your credit card details to 0480 67446 Tel: (0632) 821924

(24-hour service).
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Following our reviews on speech pac

| SYNTHESIS FINALE |

ks, PCN talks you through the route to voice synthesis.

e've spoken of DCP Speechpacks.

Chatterboxes, SAMs and Super-

talkers, but the talking really
begins on how these peripherals and
software packages work.

The speech synthesis packages we've
reviewed in the last four issues will run on
the Sinclair Spectrum and ZX8&1. Vie-20,
Apple II and anything with an RS232
interface. But if you understand the
principles behind speech synthesis. you
can put words in the mouth of any micro.

Understanding the principles starts with
your own mouth. Contortions of vocal
chords, lips, tongue, cheeks and teeth
produce 64 basic sounds. The word for
these sounds is phoneme, and by combin-
ing phonemes you get words,

Chip manufacturers have devised a

peripherals.

Commanding voice

method of storing the information that
will produce phonemes on the silicon chips
that plug into your micro as a voice synthe-
siser.

Taking the phonemes stored on the chip
and turning them into words is the next
challenge. It is actually met by plugging in
ROM (Read Only Memory) chips on
which is held a short list of the most
commonly used words in computer-to-
user conversation. This list is, of course,
limited by the capacity of the chip and the
words are numbered so you can access
them easily.

You can access the phonemes directly
yourself, but it is a time-consuming and
frustrating way to try and build a vocabu-
lary on your micro.

The easiest route to speech on your

Below: a sketch code diagram for a program designed to gather all the necessary commands for sending voice symthesis to pre-processing as well as to

computer is to add vet another program to
the first system (with words stored .in
ROM) and instruct it to take normally
written words, convert them to phonemes
and spit them back out as words.

Once you've developed your own
speech synthesis system, you can start to
incorporate speech into your program,

Prompt response

Voice commands and prompts can be
especially useful in getting critical pieces of
information to the brain before disaster
strikes; so there's a good argument to be
made for using them sparingly, or at least,
if possible, changing the inflection of the
voice to convey urgency.

Prompts like ‘no disk in drive A" or ‘Tam

¢® BDL listing
e Program

WHILE not finished

DO 1/0 routine
clédr up the mess
prepare for next progras

@it

£ 140 Routine

= Degpatcher
IF DFLAG > O

THEN

23 Error=trap

i® If there"s any value at all im EFLAG

THEM IF EFLAG > O

set PARAHETERS (for sach wanted device; for sach parasebter)
{® CALL, GOSUB, FROC etc.

i Checker

THEN do any neccessary pre-preocessing i+ Up te yeu

i# Hore's a really horri
i# could conceivably be
i# IF...THEN.,.ELSE IF
(% CASE...A...B...C...

IF PARAMidevic
THEN et

i® Samne again, But just

IF L

THEN set top bit of EFLAG

sat
wat
sat

i* Here's the other real
i* would really cause a

i# IF,..ELSE IF... statements with & single

(® THEW at the end

statements

ble bit. You have to catch everything that
wrong, so this is in fact a whole slab of
o

eyparam number? and LOCAL {paras number} are wrong
EFLAG to say "what's wrong™

for the local copy this time

OCAL {param number} is wrong

i# to shoew that lecal copy
i® was bad too

EVNUM to parameter number

EDMUM to device

EPVAL to FARAMidevice,param number}

Iy horrible bit. You have Lo cateh sverything that
problem; o this is & whole 4lab of

= Errar=handler
% then w#& had some problem, so sake sure we can tidy up after we report
THEN save curFent PARAMETERS (error-report-devics)
i® pake sure we don't mess up whatever we've already done
reset PARAMETERS (error-report-devicel to special values
i® Bay what happened
IF ABORTFLAG is st
THEN print “Aborted output®
ELSE print "Error on output®
% Whare
print " to " DEVICE®{EDNUM} = 3 °
i® What was wrong

print PARAMNAME § (EDNUM, EFNUM!
print EPVAL = is tos *

i® How it was wrong
print ERRORNAMES (EFLAG) =, "
i® but if it wasn't fatal, what we did about it
IF ABORTFLAE is not set
THEN print "Default valus *
print LOCAL (EFNUM) * used.®
i® Tidy wp the mess

unset Bit{EDNUHM! in DFLAG i» bacause we've finished with

i# this device
unset ABDRTFLAG
unEet EDNUNH
unset EFNUR
unset EPVAL

= Guard 1

IF bitidevice! is set in DFLAG (# ssaning we want this device

IF EFLAG set and an error would be fatal (# don’t...
i# write to disec
i# overplot graph-axes
= ...7
THEN set ABORTFLAG
IF ABORTFLAG is not set and EFLAG is not set (% everything"s OK
THEN set LOCAL (paras nusber} to PARAM{device,param nusber)
do any NECCESSAry poORL-processing {# also up to you

i® Guard 2

i# No problems {ound

[# How will depend on machine,
i# language, operating system,
% and o on

IF ABORTFLAG is not set
THEN jump to Deviee Handler

DATA STRUCTURES

PARAH (device 0..7, maxisum nusber of parameters)
LOCAL (maximun number of parameters)
ERRORNAHES {for sach type of &rrar)

PARAMNAMES (device O0..7, for sach paraseter)

CONTROL WARTABLES

FLAS if this has & value, then sach bit set means a device W@ want which
has not been handled yet
ABORTFLAG any valus BEANS & 87 1DUE Srror OCCurFEd

error-repert device the device to which error-sessages are to be sent

if this is Tero, then don't bather

special values which make surs that reporting an error won't mess

things® up too mech. Prinkt in special areca of
scraan if¥ podsible, or ignore
ERROR WALUES
EFLAE  if this has & value, then a problem occurred
valus of EFLAG says what the probles was
if EFLAG > 127 then the default was bad too
EDNUM  Number of device which had probles
EFHUM  Nusber of paraseter which was wWrong

EFVAL  Value which caused probles

PCN APR15, 1983

P T——




| SYNTHESIS FINALE B

The first set of guards are
actually selectors. They ask
the question ‘Is my bit set?” If
it is then the guard passes, and
the flow diverts into the
associated checker. If it fails,
the following guard is tried.

The checker-routines are
bound to be pretty nasty.
Since each device must be
driven differently, you have a
lotof IF . . . THEN or
CASE-type statements which
examine each possible mistake
in each parameter. An
appropriate action is taken in
each case, which may mean an
abort. EFLAG is set so that
the error-handler can find out
what went wrong.

Of course, you don’t want to
abort if you don’t have to, so
the thing to watch out for 1s
the chance to use some
sensible value instead of
aborting, but care 1s needed in
deciding when to do this.

The second set of guards are
where the question ‘Do you
have 4 valid set of
parameters?’ is asked. Since
the actual drivers are very
fragile., and must be given

FLOW-CHART: A rigorous series of error traps

GUARDS

PROGRAM
Whenever a
message is 1o be sent

Set up values for devices
Set I3 Flag wo activate
required devices

call DESPATCHER

[

DISPATCHER

If error flugs is sct

THEN

If DFlag has value
THEN ELSE

Fxmmene DFLg
101w 2 sy
I

1
ELSE

ERRCR HANDLER
Examine DFlag and error flag

Wrile appropriate messiage
an error window
Unset relevant bat in DFlug

Return o DISPATCHER

PRE-
PROCESSORS

accurate data, you arrange to

abort back to the dispatcher if
ever this is not true.

GUARDS  DRIVERS

{error (lag set
THEN

[f error flag set
THEN
ELSE

just about to clear file’ could be capable of
eliciting a prompt response during a long
session when messages appearing quietly
in the corner of the screen no longer have
any impact.

There are already a number of sound
prompts built into many micros which
could be changed to actual voice com-
mands.

On the Apple, the boot-up beep could
be changed to something imaginative like
‘you're on’, the tick-tick of Oric keys as
you press them could be changed to read
the letters off as you press them (with an
option to silence them if they got too
annoying).

Even the Epson MXES0ET printer,
which currently elicits a loud beep when
you run out of paper, could be changed to
say something about needing paper. If the
computer is connected to read the status of
the printer, this could be accomplished
quite easily. Unfortunately, most compu-
ter/printer discussion is pretty much a
one-way affair.

If you add music to the speech synthesis

you could have it sing accompaniment to
your favourite songs. allowing for changes
in pitch adjustment and keys.

‘Handlers’

Everyone should find a sound level
appropriate to their own needs, but there
are a few tricks of the trade worth
conveying.

When you're writing any program, it’s a
good idea to put all vour input/output
controlling routines in one place instead of
dotting them through the code.

For example, instead of using construc-
tions like:-

CLS: INK GREEN: PRINT “HELLO™:
NAME $

and then later in the program:—

INK RED: PRINT “Goodbye™; NAME §
it would be easier to define a subroutine or
procedure to handle things and tosend it a
message telling it what to do.

This would provide several benefits. For
one thing any changes or extensions need
to be done only once — vou don’t have to

change lots of not-quite-identical lines
since the values that you're sending won't
alter.

There's another benefit, and that can be
summed up in the statement ‘RE-
DIRECTED OUTPUT' — what this
means is that by sending the same values to
different routines you can control different
devices.

For example, if you have a voice
synthesis card, then by gathering all the
needed commands (which are probably
quite complex) as well as any necessary
pre-processing together, and doing the
same thing for the screen, printer and any
other devices, you can send the message to
thescreen, voice card, printer or whatever.

This can be accomplished simply by
sending one extra value which will trigger
the required device-controlling sub-
program.

Such sub-routines are often called
‘*handlers’ — now you know why.

A ‘sketch code’ design for a program
which is constructed in this way is
reproduced opposite.
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Don Loncosers

Micro Cookbook

FUNDAMENTALS

Evesything you noed fa
oy B0 20 Lsing ond
paaiiing tom

R RO P Sid0m
‘Micro Cookbook Volume 1° by
Don Lancaster, published by
Sams £12.75 [paperback, 381
pages)
‘It is another Lancaster classic
—need we say more?”. Indeed,
the publishers needn’t have
bothered saying it at all. Lan-
caster, the Steven Spielberg of
hobbyist micro  books, has
added yet another laid back.
witty, accurate and educational
book to his pile of triumphs.

Micro Cookbook Volume | is
subtitled ‘Fundamentals’. It
starts miles from the micro
scene, introducing micros from
the simplest possible level.
progressing through Lancas-
ter’s often shocking but invari-
ably accurate aphorisms and
into number systems, coding.
memory devices, logic and so
on.
The first third of the book isa
scream. The book itself is
dedicated to the 6502 chip. and
Lancaster goes on to a superb
introduction to microcomput-
ing with a continued fun-poke
at such justifiable rargets as
8080s, dino computers, old-line
publishers and cynics.

If you really are new to
microcomputing, you'll miss
many of the funnies. But you
still get wise and practical
information in easy-to-
understand American.

Following this Lancaster
plunges into the serious side of
microcomputing fun-
damentals. It's rather like a
teacher who jokes with his class
before landing them with their
homework.

It's still light hearted but the
‘Doing it’ boxes have changed
from ‘Show how to get the
Oyster slobbering contentedly
in the Pyramid of Doom’ to
‘show how you can build a
hold-follow latch out of an
inverter and four NAND
gates’,

The Micro Cookbook is an
ideal introduction for those

'READOUT)

prepared to get their hands
dirty, and who want to get the
most from microcomputers.
But it’s a shame parts of it
relate too closely to the Amer-
icanscene, and Lancaster might
be a bit off the mark in that
future generations of micro
users are going to want and get
those rewards without ever

- having heard of a 6502.

In the meantime, he is un-
doubtedly right in providing a
gut level, bottom upwards in-
troduction to micros.

It may take the Micro Cook-
book a long time to discuss
some of the real applications
people are actually using mic-
ros for today, but Lancaster
freely admits that Volume 1
ends in mid air. Volume 2 will
be worth waiting for. MP

RERDIN

MICROCOMPUTING

ASELECTIVE BIELIOGRAPHY
WITH ANNOTATIONS

Edited by © SABMP and A STOKES

‘What to read in

Microcomputing, A selective
Bibliography with Annotation’,
edited by C Saiady and AV
Stokes, published by Gower
Publishing Company at £9.50
(paperback 103 pages)

This is an admirable attempt to
unravel the complexities of
book buying for the micro user.
[t's just as its name implies—a
list of many — the authors say
more than 400 — of the books
available.

It separates books into four
main categories — back-
ground, languages, specific
micros and hardware and soft-
ware — and goes on to list them
by publisher, author and title
with occasional comments on
who would find them useful.

It is a good guide to what's
available — 26 titles beginning
‘Basic. . ."forinstance—butin
many cases goes little further in
helping you sort through them.

At £9.50it’s reasonably cost-
ly but it puts the micro book
market into perspective with
the intention, as its editors say
in the introduction, to give
micro users an idea of what's
available, on what.

WbiE
L

Programmieg and Agpiications

Basic for the APPLE Il,’ by Larry
Joel Goldstein and Martin
Goldstein, published by
Prentice-Hall International at
£11.95 (paperback, 250 pages)
Larry and Martin Goldstein
really play the numbers in their
new book on programming the
Apple II.

‘Although Basicforthe Apple
Il is a good guide 1o program-
ming, it has a mathematical
bent which might lose some
potential computer enthusiasts
right from the start.

Most of the programming
examples are of the type °If
John has two oranges and
Jimmy gives him another three,
how would you write a program
to predict the outcome of their
transaction, using John and
Jimmy as vanable names?".

It's certainly a valid way to
teach programming — it’s been
successful in maths classes for
many years — but if you shy
away from computing’s mathe-
matical roots and just want (o
know how to apply the wonder-
ful mathematical basics of a
computer, vou'd be tempted to
skip ahead several chapters in
this book.

‘Fun’ bits of programming.
like graphics and sound, are not
dealtwith until halfway through
the book, by which time the
fair-weather programmer may
have given up on it and moved
onto some other book which
tells in the first chapter how to
make your own space invader
move across the screen.

Like any good programming
book, there are things to do in
this one, but in the beginning
those tasks tend toward the
boring and in the end toward
the complex.

In its favour, it can be said
that anyone with an abiding
desire to give themselves a good
grounding in computing on the
Apple will find Basic for the
Apple IT an extrmely useful
tool.

Every week in Readout we print reviews of a selection of the latest micro titles.

From the beginning, the au-
thors take pains to go through
various programming com-
mands and re-inforce the read-
er's knowledge of those com-
mands with endless testing ex-
ercises.

The structure is logical and
well-presented, but as [ said
earlier, it might be a bit too
plodding for the impatient
programmer.

Inall, however, it would be a
welcome addition to most be-
ginning programmers’ librar-
iesonthe Apple.

‘Computer Languages and their
Uses' by Garry Marshall,
published by Granada at £5.95
[paperback, 108)

No-one can say this book alien-
ates the newcomers. With the
opening line *A computer lan-
guage is a language for com-
munication with a computer’ it
quite clearly takes a stand
among the not-too-advanced
users.

But its premis is worthy,
taking you through Basic and
out the other side to Prolog,
Gino-F. Comal and Lisp.

There’s discussion of lan-
guage development before a
comparison of Basic with the
other languages and explana-
tion of how they can be used
with data-bases, 3-D graphics,
simulation and Pixel graphics.

Program listing and diagrams
add clarity to the instructions
and techniques are explained
and reviewed.

The author makes no pre-
tence that he’s out to break the
Basicbarrier. And he doessoin
a light and easy way that will
give even new users — perhaps
especially the newcomers — a
broad understanding of what
they can do with their micro-
computers,

If you want to go beyond
Basic, this might be the place to
start. CcM
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Here comes the

HERMES INTELLIGENT TYPEWRITER
INTERFACES FOR THE HERMES TOPTRONIC 21 TYPEWRITER

HERMIT KSR #*> HERMIT MSR

® Plug on unit. (30 seconds or Ry ® All KSR features and
less to fit or remove) s : i), ® 4000 Char. Working

® 2000 Char. = Memory
Print Buffer ® Simple to use

® R$232C \  TEXT-EDITOR
Specification ® Five modes of
(TX & RX) operation.

® Three modes of (Normalitelex/letter/
operation set up/Ksr)
(normal/ ® Battery-
set up/Ksr) backup &

® “W/HITE-SPACE- Power-Fail-Safe.
SKIP’ to increase print throughput (Protects memory contents)
up to 45 cps ® Allows HERMIT series products to

® Printer Pause/Resume Key be interconnected

® True KSR (Keyboard/sendlreceive) ® Special FORM-FILLING facility using
mode multiple ‘stop-codes’

® Keyboard 'SET-UP’ mode to change ® Allocate up to 100 special phrases,
operating parameters (non-volatile) (paras or whole letters)

® Xon/Xoff, DSRIDTR, ETX/IACK ® Standard 21 features retained at all
handshaking protocols times

— HERMIT 21ADD-ONS —__

® HERMIT-TI: tape cassette interface ® HERMIT-PR: telex paper tape
unit punch reader unit

® HERMIT-CD: cassette deck ® HERMIT-Al: APPLE Il RS232C

® HERMIT-TF: tractor feed unit converter card

® HERMIT-PO: telex paper tape ® HERMIT-EI: PET microcomputer
punch unit IEEE to RS232C convertor unit

ALL PRODUCTS AVAILABLE FROM: - DUPLEX COMMUNICATIONS LTD on 0455 209131
OR DUPLEX COMMUNICATIONS [SOUTH) LTD on 0277 841011

Dealer Enquiries |
JUPLEX Bl

Communications

fe htnfce Fegpl

Midlands/North—2 Leire Lane, Dunton Bassett, Nr. Lutterworth, Leicestershire LE17 SJP. Tel: 0455 209131
South—52 High Street, Stock, Essex CM4 9BV, Tel: 0277 841011
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Adpvice from Brian Dexter to sharpen up your eye for the best buy in colour units.

electing a colour monitor is more like

choosing a pair of speakers for your

hi-fi system than choosing a memory
extension for your computer. Seeing it in
action is the only real test.

But there are few standards to measure
monitors against. Manufacturers can even
boast of their ‘super high resolution
models’ — which on examination turn out
to perform worse than the medium
resolution models offered by other manu-
facturers.

In preparing this guide to testing colour
monitors, I have taken each monitor in
turn, and suggested ways in which its
overall effect on the finished picture can be
evaluated.

There is no single standard of colour
output from micros (see chart 1 for
details). If your computer output is the
European TV standard PAL., the quality of
the final picture will be restricted in terms
of its colour saturation and sharpness of
delineation between any two colours.

You will find that you begin to suffer
from eye-strain.

But if your computer has RGB — red,
green and blue — output, it is the monitor
and not your computer output which will
limit the quality of the final picture.

As with hi-fi, you need to match the
input characters of your monitor to the
output characters of your computer.

The most common compromise is when
you use a linear input monitor on a TTL
{ Transistor-Transistor Logic) output com-
puter. The resultant colours will not be as
vibrant or as stable, so you must ensure
that the monitor does not have a linear
input.

Read the technical specifications. or ask
the dealer if it’s capable of showing more
than seven colours. If it is, don’t buy it.

If electronic monitor manufacturers’
advertising is to be believed. the band-
width is the only stumbling block. But the
standards used by various manufacturers
for measuring band-width are not consis-
tent, and must not form part of vour
evaluation.

For a given quality of display tube, the
performance of the electronics can best be
assured by typing three rows of ‘m’s in
white text across the screen, at the top,
middle and bottom. If possible, vou should
do this in both 40- and 80-column text.
Stand back and look at the overall result.
Things you should check at this stage
include:

B Are the lines straight and horizontal?
B Are the characters as clear in the corners
of the screen as they are in the centre? You

Typical Computer Outputs
Composite Video, PAL

may find that the text in the corners splits
into the three primary colours, and this
shows that the tube guns are not properly
aligned. These are factory pre-set, and are
not adjustable by you or your dealer.

B Are all the characters of equal size, and
do they fill the screen? If they are not
exactly central, your dealer should adjust
this for you.

B Look carefully at the edges of some of
the letters in the middle of the screen. Do
they look sharp or are they blending into
the background? If the latter is true, you
will suffer from eye strain if you use the
monitor for an extended period.

Display tubes are described in all sorts of
ways, from true 80 column through
0.62mm phosphor dot pitch (pdp), to 452
pixels. Allofthese describe the same thing.

Does your
monitor

pass the
screen
test?

The front surface of colour tubes is made
up of little triads, consistingof one red, one
blue and one green phosphor dot. The
distance from one triad to the next
horizontally on the screen is called the
phosphor dot pitch of pixel spacing.

Any character you wish to put on the
screen requires a minimum of seven pixel
dots if it is to be portrayed clearly. So for
80-column text you would require 7 x 80 =
560 pixels across the screen. As you require
some margins, a more accurate figure
would be 608 pixels. Half of this would be
required for 40-column text.

To convert pixel dot spacings from the
manufacturer’s data sheet to the number of
pixels across the screen, you have to know

3 wire — red green, blue TTL with separate sync.
Sm—ndglﬂnhlue.?ovdthlghImpedqnoellnearwiﬂ:separaiemc
3 wire — red green blue with or without sync on green, 75 ohm 12 volt linear output.

4 wire — plus separate sync TTL output.

26

the size of the tube. Tube sizes are not
measured horizontally, but diagonally.
Andsizes are measured ininches, with pdp
in mm. To determine the number of
characters on a particular tube, use the
following formula:
Screen size in inches % 2.61
Phosphaor dot pitch in mm

The result for most standard resolution
tubes (0.62Zmm pdp) is 50 characters for
12in tubes, and 59 characters for 14in
tubes. These figures relate to worst-case
characters, which are ‘m’s and ‘w’s. So a
good 14in, 0.62mm pdp (452 pixels)
monitor should support 80-column text,
where only occasional 80-column use is
required.

On the 12in version, the number of
pixels is reduced to 380. So you will find
that this is not suitable for 80-column text.
To achieve true 80-column performance,
the tube must have a minimum of 608
pixels.

Colour monitors vary considerably in
the amount of power they consume when
the screen is changed from predominantly
white to predominantly black. Most colour
monitors do not have adeguate power
supplies to support this changing demand
without a drop in output voltage and
consequent shrinking in the screen size.

The effect is best seen by setting up a
screen with a vertical reference line in the
left-hand margin, and then alternating the
rest of the screen between white and black.
Look very closely at the reference line. As
the colour changes, the line will move
inwards and outwards. If the movement
exceeds lmm, you can be certain that the
power supply is degrading your picture
quality.

You may feel that, in particular applica-
tions, you will not be exercising your
monitor in this way, but the test highlights
the power supply’s contribution to the
sharpness of the picture.

Once you're satisfied that the monitor
performs well, RUN some software you
are familiar with. You can then compare
your results with those from previous
equipment. The software should exercise
the full colour options on your computer as
well as test the highest resolution graphics.

Another useful test is to list one of your
programs so that you can see whether the
text is readable. If you're buying the
monitor for educational use, remember
the safety standards under BEAB regula-
tions. It is important that the colour
monitor conforms to these requirements,
particularly as it has over 22,000 volts
inside.

Typical Computers
ATARI, DRAGON
BBC, 480Z, ORIC
APPLEN

DEC PC, 380Z
APPLE lll, IBM PC
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SinclairZXSpect:

16Kor48K RAM...
full-size moving-
key keyboard...

colour and sound... § -

high-resolution

graphics...
From only

£125!

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclairworld leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

MNow there's the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have accesstoarange of 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate data files.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
is an amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still return it later
foranupgrade. The cost? Around £60.

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whether you're a beginner or a competent
programmer, you'll find them both ofim-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There's noneed to stop there. The
ZX Printer—available now - is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board.

TRUE VIDED

GREEN
INY. VIDED

i @B m;m

Key features of the
Sinclair ZX Spectrum

@ Full colour-8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

® Sound -BEEP command with variable
pitch and duration.

® Massive RAM -16K or 48K,

@ Full-size moving-key keyboard - all
keys at normal typewriter pitch, with
repeat facility on each key.

@ High-resolution-256 dots
horizontally x 192 vertically, each
individually addressable for true high-
resolution graphics.

@ ASCI| character set-with upper-and
lower-case characters.

@ Teletext-compatible —user software
can generate 40 characters perline
or other settings.

® High speed LOAD & SAVE-16K in 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
datafiles.

@ Sinclair 16K extended BASIC-
incorporating unigue ‘one-touch’
keyword entry, syntax check, and
report codes.




SYMEBOL
SHIET

ZX Spectrum software on
cassettes —available now

The Spectrum software library is
growing every day. Subjects include
games, education, and business/
household management. Flight,
Simulation...Chess...Planetoids..
History...Inventions.. VU- -CALC. VU-3D
...Club Record Controller.. .thereis
something for everyone. And they all
make full use of the Spectrum’s colour,
sound, and graphics capabilities. You'll
receive a detailed catalogue with your
Spectrum.

ZX Expansion Module

This module incorporates the three
functions of Microdrive controller, local
area network, and RS232 interface.
Connect it to your Spectrum and you can
control up to eight Microdrives,
communicate with other computers, and
drive a wide range of printers.

The potential is enormous, and the
module will be available in the early part
of1983 for around £30.

Sincl=ir-

Sinclair Research Ltd, Stanhope Road,
Camberley, Surrey GU15 3PS.
Tel: Camberley (0276) 685311.

The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCll character set-including lower-case
characters and high-resolution graphics.

Aspecial feature is COPY which
prints out exactly what is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 9 lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
fullinstructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive -
coming soon

The new Microdrives, designed
especially forthe ZX Spectrum, are set to
change the face of personal computing
by providing mass on-line storage.

Each Microdrive can hold up to 100K
bytes using a single interchangeable
storage medium.

The transfer rate is 16K bytes per
second, with an average access time of
3.5seconds.And you'll be able to connect
up to 8 Microdrives to your Spectrum via
the ZX Expansion Module.

A remarkable breakthrough ata
remarkable price. The Microdrives will be
available in the early part of 1983 for
around £50.

How to order your ZX Spectrum

BY PHOMNE-Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST -use the no-stamp
needed coupon below. You can pay by
cheque, postal order, Barclaycard,

Access or Trustcard.

EITHER WAY-please allowup to 28
days for delivery. And there's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and we
have no doubt that you will be.

| Ot',r Item Code ItemPrice Total |
£ £
| - Smc_l_gu_Z}(_ﬁpectrumﬁﬁKHAMVersmn 100 12500 FHR |
| _____ Sinclair ZX Spectrum - 48K RAM version 101 175.00 [
| ___ Sinclair ZX Printer 27 59.95 ‘
Printer paper (pack of 5rolls) 16 1185
| Postage and packing: orders under £100 T | ‘
|___ V1L orders over £100 29 4.95 [
| B Total&

Please tick if you require a VAT receipt[_| ‘
| *| enclose a cheque/postal order payable to Sinclair Research Ltd for £ ‘
| *Flease charge to my Access/Barclaycard/Trustcard account no. *

*Flease delete/complete g | i
| asapplicable — Ll o |
[ |Signature gl J= 3 ,

PLEASE PRINT
| [Name: Mr/Mrs/Miss | | | | [ELA 1 o 5 8 | |
| |Address | | | T e ||!|__“_||
i e R I &g
rII=i| A= || | St ol 51 SR IIIF‘GN9°4||




DRAGON 32

Behind

MNAME Grand Prix SYSTEM Dragon
32 (+1or 2 joysticks) PRICE £7.95
PUBLISHER Salamander Software
0273-771942 FORMAT Cassette
LANGUAGE Basic OTHER VERSIONS
Tandy shortly DUTLETS Mail order.
Spectrum shops. and other dealers

The quality of driving skill
games in arcades is now so
realistic you almost expect to
see the machines lurchinto gear
and set off down the street, and
while home micros can’t com-
pete at that level wvet, it's
inevitable that comparisons will
be made.

Grand Prixisalongway from
being an arcade-style game.
where the road comes hurtling
up at you, but offers you a view
of the race and is more like a
computerised  version  of
Scalextrik.

Objectives

The game is for one or two
players, and you use your
joystick control to move vour
dot of a car round a bird’s eve
view of one of the world's
Grand Prix circuits. Your fire-
button serves as accelerator.
and._ if there's no opponent
handy you can race against the
clock, which is a constant real-
time display at the top of the
screen.

First impressions

Salamander software is well
presented, in a sturdy plastic
box, and Grand Prix comes with

the wheel

instruction

a fully detailed
sheet. Not that vou really need
it,asthe game’saboutas hard to
operate as a light switch.

In play

After an introductory burst of
music and a chequered flag,
vou'll be asked to choose a
difficulty level (0-9). number of
laps (1-9), number of players.
and the track you want to race
on.

There areeight of these, from
simple circuits like Indianapolis
and Monza. to trickier ones
such as Monaco. An arrow at
the starting line even shows you
which way to go.

The difficulty level controls a
numberoffactors. The harderit
is then the longer it takes your
car to react to the joystick, so
thinking ahead is essential, and
there's also likely to be more oil
on the track (blue patches),
which may cause you to lose
control completely for a while.

And if you crash the car,
which is certainly more likely
than crashing the program.
then you stand a better chance
of bouncing back on easier
levels.

Having successfully com-
pleted the race you earn points
according to time taken, diffi-
culty and track used, with a
bonus for winning (tactical hint:
this is easier with one player.
But only just) and with penal-
ties deducted for crashing.

An amusing high-score table,

starts you off at the bottom and
moves you up till you find your
place in the rankings.

Verdict

There’s nothing too much
wrong with this game, but then
there's not a lot to get excited

..\

about either. I did find the cars
slow to react to the joystick.
even when that wasn't meant to
be the case. and it's also tricky
to keep the fire-button per-
manently pressed for accelera-
tion while moving the stick at

SINCLAIR SPECTRUM
Punter’s
progress

NAME Derby Day SYSTEM 48K
Sinclair Spectrum PRICE £5.95
PUBLISHER Computer Rentals
01-247 9004 FORMAT cassette
LANGUAGE Basic OTHER VERSIONS
none OUTLETS high street dealers

Think of the best computer
games vou know. What fea-
tures do they share? Good
graphics, of course. Colour,
sound, speed, naturally. But
surely an essential feature is a
constant, demanding interface
with the machine. '

And watching a horse race

the same time. A not-so-Grand
Prix. Mike Gerrard
RATING

Lasting appeal — €%
Playability — €2 £ £82

Use of machine — % &%

Overall value — 2% %

In play

Once yvou've bet, your active
participation is over, and more
good music accompaniesaview
of the field poised to go. The
starter drops his flag. and
they're off. The display of the
race has to be good since the
player now has nothing to do
but watch it. In Derby Day it’s
adequate.

The horses gallop in a jerky
slow motion across the screen.
the dead-straight track scrolling
leftaround them. There is some
attempt to convey the thunder
of hoof-beats, and the race is
watched by amusing groups of
spectators.

Problems arise, however,
whenthe horses reach the home
straight. The cassette insert
claimsthat this part of the race is
displayed in slow motion. What

F(_;

)

_/

|
QL_ e

just can’t count as that.

Objectives

Excellent music introduces you
to the racecourse. You are then
presented with a portrait of a
bookie called ‘Honest Clive
Spectrum’ — though he looks
too happy to be really happy —
and you are of course invited
to bet on a field of amusingly
named nags.

Up to five punters can lose at
once, and there is an ingenious
choice of different betting sys-
tems available. Yourditherings
are accompanied by the sharky
smile of Honest Clive and a
pretty good representation of
the horses trotting round the
enclosure.

this means is that the scenery
stops moving. The horses
actually go slightly faster,

* The winning horse is named
and there are occasional photo-
graphs for places.

Verdict

This isn't an original idea, and
not one that seems particularly
well-suited for a computer
game. The musicis good but the
only commedation I can think
of is, it will please people who
like this sort of thing.

William John

RATINGS

Lasting appeal —£9£9
Playability — £9 £9

Use of machine — £% €% 2 5
Overall value — fR £ £9
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ZX81-16K/DRAGON 32/BBCA+B
SPECTRUM 16/48

ADVENTURE 200 (16k)

OVER 200 PLACES to explore. Written in machine code
and using advanced data compression techniques it
squeezes a true fixed-map adventure into just 16K — all held
in ram — no extra cassette reads or books of text. Unlike a
randomly generated maze type game this is a real test of
your tactical skill. It starts easy but the further you progress
the more dangerous and difficult the problems become as
you use objects around you to overcome obstacles and
evade enemies! More like a thriller than an arcade game -
and vou are the hero! Flexible command format allows
abbreviations and multiple word lines.
Other games from Foilkade include:-
AWARI - Ancient African game of logic
FANTASTIC VOYAGE - (ZX81 16K only) Real-time
simulation of micro-sub in human body. Real vaseular map
and fast m/code graphics.
THE FOILKADE CHALLENGE: Buy both Adventure
and Awari and enter our prize competition. SAE for
details.

Allgames £5.95inc. 2 for £9.95 3 for £13.95

£1000 IN PRIZES

FOILKADELTD

‘PCN3’, 66 LITTLEDEAN, YATE, BRISTOL BS17 4UQ

ATARI 400 & 800

400 (16K/exc. Basic) £149.50 800 (48K + Basic) £375
400 (16K) + Basic + Recorder + Joystick + 5 Blank
Cassettes + Demo Cassette £239
400(48K) + All Above ltems £324
800 (48K) + All Above ltems £425
800 (48K) + Basic + Disk Drive + Joystick + 3 Blank Disks +
Demo Disk £660

DRAGON 32 £199

Spectrum from £125
Oric| (48K) £169
Ace £89.95
ZXe1 £49.95
EpsonHX-20 £462.00

Vic20 £129
CBMB4 £339
SharpMZ80A £499
SharpMZB80B £899

Coming soon — Sord M5 — £189

ALL PRICES INCLUDE VAT

24 GLOUGESTER ROAD
BRIGHTON 698424

C)

bring you
Forthe

16 0r48K
ZXspectrum

YOURTASK: todirectincoming aircraft
from holding stacks to runway —smoothly,
safely and expeditiously.

Control

@

YOURINSTRUMENTS: Radar screan

showing aircraft call signs, blips and trails.
Fourstackdisplays giving altitude, heading,
speedand siza.

SEVEM levelsof playincluding a
demonstration mode.

Choogsean EASY modeto beginwith—
landing light aircraftanywayyoucan

Progressto more TRICKY situations—
mixadaircraft, restricted airspace,
minimum saparation, outbound traffic.

ThaULTIMATECHALLENGE —
emergencias, unknown aircraft, radio
failure, loss of runway, instrument failure . .,

HEATHROV

AirTraffic/ /5| i, -
B PHA” o

AD

6199

----------‘

70

Pleaserushme._ ... ...
of HEATHROWA.T.C.
lencloseremittanceof
{eheques/PO's payableto Hewson

copy/copies

Consultanis).

Pleasedebit my Access/Barclay
account

numbear
T B e e e R e o e

Mame{blockcapitals) ...._...._..........._..

Address

Poateadey ... it s bsa s e
Sendtodayto: Hewson Consuliants,
60a, StMary’s Street, Wallingford,
Oxon OX100EL.

- Em O e e
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‘I ' )] IN YOUR HIGH
STREET SHOPS

PoOwsARE M

PrranTy Y P

,,J\E Addictive Games 5:2“"{; /.--i{l n f.x
SPECTRUM 48K A SPECTRU

for AND ZX81 16K Sﬂm

This superb game is MOW available from branches of
W. H. SMITH and BOOTS THE CHEMIST.

Manage your own team in this exciting game of skill which
vividly captures the drama and excitement of real football.

FEATURES INCLUDE:
* 4 DIVISIONS & FA. CUP «+ PROMOTION & RELEGATION #
* TRANSFER MARKET » TEAM SELECTION #*
* SAVE GAME FACILITY & % AND MUCH MORE! %% »

WHAT THE PRESS SAY ABOUT IT:—

IF YOU have always wanted to manage & foothal team, FODTRALL
MANAGER, from Addictive Gamas, is for you — The game is ideal for
@ football fanatic but the most interesting thing for us was the 3-0
graphics used to craste the goalmouth Sction — U QEAE (1 8 Wi,
SINCLAIR USER FEBRUARY 1283

’Amw:'mmwul Faatbal fan, | raally anjoyed playing this game
BECENENE Udd i made of colour and user-defined graphics. The game
/2 wiry fogically put har, so that the of strategy and
tactics has & real effect. For exampis, one of my teams gat through to

the fourth round of tha FA. Cup whers it was beaten by a8 3scond
diwision side. This upael morals and msant that gur prowmotion bid
tadled. Parhaps | should have given up the FA. Cup run and held same
good playars back — the pessibilities are endiess. Brian Clough had
batter watch outl

ZX COMPUTING FEB/MARCH 1283

EDI'HF'LITFISDLVE

BECENTRAL PARADE, ST. MARK leLL
SUﬁBITGN SURREY
OFLN 5.00 18 30 MONDAT SAT

Micron

FOR MICROCOMPUTERS

Serving Sheffield and North Derbyshire, we

stock an expanding range of software from

BUG-BYTE, QuUIC SIL‘JA SALAMANDER,

SILVERSOFT, ARTIC, NEW GENERATION,

WOFIKFDRCE, dk’tronics, MELBOURNE

HOUSE, PSION, DRAGON DATA and many
more.

ALSO BOOKS, KEYBOARDS, GRAPHIC
ROMs, LIGHT PENS, RAM PACKS, PRINTERS
andother hardware for ZX81, Spectrum, VIC and

Dragon.

Our range of machines at present includes:
ZX81, SPECTRUM 16/48K, DRAGON 32, ORIC
48K, VIC20, CBM géﬂéléié AT COMPETITIVE

Why not pay us a visitor telephone for our prompt
mail order service

MICRON AUDIOLTD

172 BASLOW ROAD, TOTLEY
SHEFFIELD, SOUTH YORKS S17 4DR
Telephone (0742) 360295

CLOSED ALL DAY MONDAY

BBCMODELB
DRAGON32
NEWBRAIN Model A
NEWBRAIN Model AD
ORIC-1(48K)

ZX SPECTRUM (16K)
ZX SPECTRUM (48K)
ATARI400
ATARI800

£399.00
£199.95
£239.00
£267.00
£169.95
£125.00
£175.00
£159.99

We have a huge range of software in stock for the
DRAGON, NEWBRAIN, BBC MICRQ, VIC 20,
ZX81/SPECTRUM.

We also have a large and varied selection of books.

1. GREAT BRITAIN LIMITED.
You are PM and Chancellor. Fight
INFLATION and UNEMPLOYMENT,
balance the BUDGET and try to stay
POPULAR

ACORN USER: "Highly enjoyable”

2 COMPUTING: "A challanging gama”
MICRC UPDATE: "A dream for
megalomaniacs”

£5.95 on cassette
% AMUST FOR ELECTION YEAR + +

2. INHERITANCE

A 2 part game packed full of features.
Try to gain your INHERITANGE in part 1
and if successful takeover the
PARADISE COLA Co. in part 2.
PERSOMAL COMPUTER WORLD: “Well
presented and good value for money™

£5.95 on cassetie

3. THE WORLD TRAVEL GAME
A game for 1 or 2 players

Your aim is to collect 6 souvenirs from
around the world (from Russia to
Falklands) in the shortest %Dssﬁ:-le time
Cope with HIJACKS, STRI

THIEVES, CASH SHORTAGES,
BANKRUPTCIES, BAD WEATHER,
ETC . . . World Map & full instructions

supplied.
BBC ONLY:
£6.95 on cassette

Available from your local computer shop or direct from:

SIMON W HESSEL SOFTWARE, Dept. P
15 Lytham Court, Cardwell Crescent,
Sunninghill, Berkshire. Tel: Ascot 25179

24 Hour despatch 1 Year guarantee

BBC 32K SPECTRUM 48K
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APPLE
Dead men
tell tales

Name Deadline Application
Adventure game System Apple IT
Price £35.95 Publisher Infocom
Format Disk Language m/code
Other versions IBM Outlets Pete
and Pam 0706 227011, mail order,
IBM and Apple dealers

If you've ever had a yen to be
Sherlock Holmes or Hercule
Poirot, this is the adventure for
you. Deadline is an adventure
game in the classic mould —
text only, no graphic- distrac-
tions — but with a difference.
Rather than exploring a col-
ossal cave or haunted mansion,
you explore the means and
motivations of a cast of suspi-
cious characters, and you get to
clap handcuffs on the one you
decide is guilty of murder.
Objective

Wealthy industrialist Marshall
Robner is found dead on the
floor of hislocked library, killed
by an overdose of Ebullion.
Youare Detective Anderson of
the Laveville Police Depart-
ment; your brief is to investi-
gate the murder and bring the
-culprit to trial.

You are free to explore the
Robner mansion and its
grounds, and you can question
.the Robner household and ex-
amine any objects you may
find. Your assistant, Sergeant
Duffy, will take evidence away
to the police lab to be analysed.,

You may wait in a particular
spotand allow time to pass until
the person you wish to meet
comes along, but there is one
snag — you have only 12 hours
.(Deadline time, not real-world
time) in which to solve the
murder.

First impressions
The packaging on this one is
pretty slick. You get an Inspec-
tor's Casebook filled with play-
ing instructions and a glossary
of commands you can use —
including the very useful
SCRIPT and UNSCRIPT,
which let you produce (or turn
off) a printout of everything
that takes place. You also get a
set of interviews with the main
members of the household, to
get you started.

There’s a photo of the

chalked outline of the corpse on
the library floor, a coroner's
report, a report from the police
lab, which has analysed the
victim's teacup and the
whole lot comes in a tough
brown file.

The only thing missing is a
map of the house, which would
be very useful indeed — the
Zork Users Group will sell you
one if you wish,

In play

This is a pretty sophisticated

tions. Your suspects have a life
of their own, unlike most of the
wizened dwarves and dark
shrouded figures in other
adventures. They move about

‘the house as time passes, and

although you may be desperate
to ask Mr Baxter a key question
onwhich the whole case hinges,
first you have to find him.

The Robnerhousehold won't
necessarily behave in the same
way from one run of the game to
the next, either. The first time [
played, everyone turned up for
the reading of the will, which
started several minutes early.

The second time, Mrs Rob-

: S
Inspector Anderson’s Casebook — the portfolio that launches you into your
Deadline investigation.

adventure, make no mistake.

Forget those crude TAKE
BOTTLE, KILLSNAKE com-
mands that most adventures
understand — with Deadline
you'll find you must use com-
mandssuch as MRS ROBNER,
TELL ME ABOUT THE
MURDER, or M§ DUNBAR,
GIVE ME THE BOOK.

I found that a prize pain,
because I don’t type very fast or
accurately. And all the while
time was passing in Deadline’s
world, I was wastingit by asking
questions with typing errors in
them, and getting back, ‘THE
WORD “TEL™ ISN'T IN
YOUR VOCABULARY".

There are other complica-

ner failed to show up at all, and
when [ tracked her down, she
resolutely refused tomove from
where she was.

Deadline characters will lie
through their teethat you. They
will happily fail to understand
commands which, according to
the instructions, they are sup-
posed to understand. In fact, 1
never managed to get any
character to respond to HAVE
YOU SEEN? or SHOW ME,

The answers they give to your
questions will also depend on
what leg-work you have done
beforehand, soit’s no use doing
a bit of heavy investigation the
first time you play and then
trying to skip that the next time

round. The only way round it is
to SAVE the game when you
feel like a break, then restart it
later.

Otherwise, when you ask Mr
McNabb to tell you about the
rose-bed, he will stare at vou
blankly and make it quite clear
he has no idea what you are
talking about. First you have to
investigate . . . well, try it for
vourself.

Some of your suspects are
pretty nasty pieces of work,
There is sullen George, the
black-sheep son: ‘Look, man.
I'm not going to lie to you and
tell you I loved him, right?’
There is the stuffy Mr Baxter:
‘I've known the boy for some
time, and believe me, he’s no
good.” Gabby Mrs Rourke, the
housekeeper: “What do you
know? ‘A murder. Here! A
whole batch of suspects, this
group here.’ Surly Mrs Robner:
‘Thisissurelyall aterrible waste
of time.” And efficient Ms
Dunbar: ‘Mr Baxter is, of
course, an excellent executive.”
These all make up the Robner
household. along with the occa-
sional gardener and lawyer,

There are occasional jokes,
usually on you. If youbumpinto
George eating breakfast and
ask him to show you what he’s
eating, you’ll find that it's
herrings. Red ones.

I never got as far as the trial
scene. You need to have a fair
bitofheavyevidence to get your
case to court, since you must
prove motive, means and
opportunity for your chosen
suspect— and in a house with a
creaking staircase and a locked
library door. that isn’t all that
straightforward.

But succeed or fail, the game
ends when you take the plunge
and arrest somebody. You'll
either move on to the trial, and
be told the outcome, or you'll
be told your evidence just isn't
good enough to gonvict. I so,
then it’s back to square one —
50 be sure to SAVE the game
before you make an arrest.

Verdict

Evenifyoudo fail once ormany
times, this is a game you can
play again and again, because
there are any number of possi-
ble solutions, depending on the
evidence you collect and what
vou do with it.

Shirley Fawcett

RATING

Lasting appeal — £ £5 £5 £ 53
Playability — % £% £%

Use of machine — 565

Overall value — £% £5 5 g5
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The 700 series— Commodore’s top model — has been along time coming, Hands-on for Karl Dallas.

he promise of Commodore's new

top-of-the-range 700 business compu-

ter has been tantalising us for months
now. In its ultimate form, it should have
960K memory, a second 8088 processor
running CP/M and similar, with the
possibility of running other languages such
as Fortran and Cobol, integral double-
sided single density disk drives, offering
340K per disk and a much greater speed of
access for data since they will work on the
direct memory access principle.

Of course, the computer business being
the computer business, the ultimate form
isn’t yet available, though rumour has it
there is a dual-processor 700 up and
runningon a test bed somewhere indarkest
Slough.

Commodore has been promising us a
machine for review since it was launched
with such song and dance at the Birming-
ham computer show -in January. The
machines have been selling since the big
February dealer shows, supported by
nationwide advertising. When we finally

the-range machines, the 8000 series.

If you're familiar with the Commodore
64 (and have worked through the 70-o0dd
errata in its dreadful manual), you’ll even
be able to get the 700 to sing for its supper,
since it uses the same three-voice nine-
octave sound shapers as the 64, albeit from
a different start address.

Construction

As delivered, the machine tested was
actually the 715B, which comes with an
80-column green-and-black integral moni-
tor with tilt and swivel adjustments,
detachable keyboard connected by about
24in of curled cable plugging into a socket
under the monitor, and 256K organised
into four banks of memory. It is also
available without monitor as the 700B for
some £400 less, though I can’t imagine
there being much call for that configura-
tion until the promised hi-res/colour cardis
available,

When it comes (don’t hold your breath),
the 340K, integral dual disks 750BX

signed, and while I was happy withmy own
8096 keyboard, I must say the 700°s is nicer
to use. Also it can be detached from the
main unit.

At the top left-hand corner are ten
function keys, which are assigned to the
following character strings on power-up
(reading L-R, from F1 to F10); PRINT,
LIST, LOAD, SAVE, OPEN, CLOSE,
COPY, DIRECTORY, SCRATCH, and
CHRS). -

They can be reassigned, and the ten
shifted function keys from 11 to 20 assigned
by using the command:

KEYnn, ‘string’ [(+CHRS(13)]

The optional bit in square brackets adds
a carriage return and therefore activates
the string, if it's a command.

You can check what strings have been
assigned to what keys by the direct
command: KEY, which prints them to the
screen,

Graphics characters are printed on the
front of the normal qwerty keys, and also
on some of the separate numeric keypad,

Commodore 700

got a review machine from the country’s
biggest CBM dealer, Adda. the reason for
this shilly-shallying became obvious: the
manuals aren’t ready.

‘We could have waited a month until they
became available — though a computer
manufacturer’s month bears as much
relationship to 31 days as a countryman’s
‘mile’ — we decided to go ahead manual-
less on the basis that many people want to
know what they can do with the £1,300-
worth of pretty hardware.

Well, despite the fact thattrying to make
a computer perform without a manual is
rather like trying to decipher the Rosetta
stone without knowing the languages on its
three sides, what follows might help in
deciphering what could be the best realisa-
tion yet of the concepts embodied in the
original 4K PET 2001 of 1977.

Because most Commodore machines
are upwards compatible (well, fairly),
meaning that what runs on a lesser model
will probably also work on a greater, then
anyone who owns as much as a humble Vie
will be able to get the 700 to run simple
programs, access its rather low-resolution
graphics, and READ and WRITE to and
from data files, since until the integral disk
drives come along it is meant to link with
the familiar 8050 and 8250 double disk
drives that come with the previous top-of-

version with BOS8 second processor is
expected to cost just over £2,000,

Cosmetically, the 700s are a big im-
provement on the hard-edged familiar Pet
shape we've come to know and love/hate,
though while the Pets always had an airof a
low budget sci-fi telly series about them,
whatis knowninthe designer game as Lime
Grove cardboard, the new look (which has
also been applied to the 8000 series) still
seemstobe trying to look futuristic, butina
more Star Trek manner than, say Blake's
Seven. .

Screen

The only thing I really didn’t like about it
was the screen. Using it alongside my
faithful old CBMS000 series made me
happy to get back from its rather glaring
emerald to the less vivid, more turquoise-
shaded phosphor of the old "un.

And as for the new serif typeface, of
which the company claims to be so proud
(*specially designed characters . . .ina9
by 14 pixelformat . . .easiertoreadsince
they more closely resemble printed type-
faces’), they can keep it because it also
makes it easier to confuse thé zero with an

eight.
Keyboard

The keyboard has been completely rede-

which includes a double zero, calculator-
style CE key for deleting all numerals since
the last arithmetical operator inimmediate
mode in case of miskeying, an unshifted *?*
for printing calculations to the screen, and
its own ENTER key, which duplicates the
RETURN key on the gwerty keybhoard (ie,
it can also be used for inputting program
lings. as well as numeric calculations),

Incidentally the graphics characters on
the numerics above the alpha keys are not
the same as those printed on the keypad
numerals.

Above the keypadare the CLR/HOME,
OFF/RVS, and RUN/STOP keys which
former Commeodores had scattered to
three corners of the qwerty keyboard, plus
a fourth key, NORM/GRAPH, which
switches between ‘normal’ (upper-and-
lower case alphanumeric) and ‘alternate’
(capitals and graphic characters) character
sets without using poke commands (which
will still work).

Individual graphic symbols are sup-
posed to be obtained by pressing CTRL
and the relevant key, though I noticed
strange effects: for instance CTRL/M
seems to produce a carriage return rather
than the left diagonal graphic indicated.

Inplace of the two cursor control keys on
all Commodores until now — unshifted
C5R right and down, shifted CSR left and

34

PCN APR15,1983

3sr



PCN PRO-TEST
IIE] .i ']1 ![‘1.1!

The screen swivels but, strangely, doesn't titt. Underneath it is a
blanking plate which is where the disk drives will go. The

keyboard is detachable but when in place it appears as one unit
with the monitor.
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up — there are four cursors, which makes
more sense but will be confusing to those of
us reared on earlier models.

In addition to the alphanumeric keys,
two shifts and a shift lock (released by
pressing the lock, not by pressing shift as is
normal for typewriters, though this
arrangement is ‘normal’ for Commodore).
TAB and INS/DEL, there are also CTRL,
the Commodore symbol key and ESC.

On the 64, the Commodore key is used
mainly for colour changes (Commodore/1
= orange etc) but on the 700 its main
function appears to be tocontrol the flow of
LISTed program lines.

i L

A K]

codes is ESC Q. which will delete from the
position of the cursor to next carriage
return, which could be at the bottom of a
screen-full of text.

ESC M will turn off the scrolling
function, so when the screen has been
filled. for instance during a LIST, the new
lines will not come in at the bottom,
scrolling the earlier lines off the top of the
screen, but will skip to the topofthe screen,
overwriting the earliest lines displayed
there.

The ESCape codes can be written into
Programs:

PRINT CHRS$(127): ‘contref character’.

which can then be PEEKed or POKEd,
independent of anything which may have
been done to another bank. BLOAD and
BSAVE can be used to LOAD or SAVE a
file to or from any memory location in the
appropriate bank, using the optional
directions for the beginning and end of
information to be processed.

A typical BLOAD command would be:
BLOAD ‘filename’, DO, ON B2, P (start
address).

Unlike some bank-switched memories,
the previous bank switched retains a
memory of where it was before the switch
command was received, making it possible
to switch back and forth without risk of
Serious error.

Data can be accessed from neighbouring
banks in a manner entirely transparent to
the user. Each bank contains two registers
on zero page, the execution register and
the indirectionregister, located at memory
locations 0 and 2 in all banks.

The execution register tells the proces-
sor which bank it is getting its instructions
from, while the indirection register tells it
the register from which to fetch its data.

Thus the user has 64K for Basic text, 32K
for simple variables, 64K for arrays. and
64K for strings.

A word about the monitor.

SYS4will getyouintoit, as with previous
CBMs, but X will no longer get you out. It
will interpret X as a filename and register
an I/O error. '

I thought I had got out of the monitor by
pressing the reset button on the back of the
machine, since normal input was apparent-
ly resumed. But the function keys refused
to work, and when I checked with
Commodore it diagnosed a possible ROM
erTor.

Apparently some 700s have been sold
with faulty function key ROMs.

COMMANDS

Ribbon cables are unknown and off-board
connections don't have sockets.

Hitting the Commodore kev during a
LIST will stop the LISTing, which can then
be viewed a line at a time by hitting the key
another time. Alternatively, the LIST can
be reimplemented by hitting any other key,
and the scrolling slowed by holding down
ESC. (That ESC key is not really an
ESCape key, as a matter of fact.)

The obvious use of ESC on Commod-
ores hitherto, when writing quoted sec-
tions within program lines, has been to get
out of quotes, to use the cursor and other
controls.

This is one thing ESC won’t do on the
700: you have to type ESC followed by* O’
(for “off). I'd find it easier to use a shifted
RETURN and cursor up to the line again,
but the reason for this is that ESC is now
used to implement 26 different functions
including, for instance, no less than four
different cursor modes: flash/non-flash
and solid/underscore. (Table gives com-
plete list).

One of the more interesting ESCape

CRSR, DELETE,

LOAD, SAVE, RUN, DLOAD, DSAVE, BANK, BLOAD, BSAVE, KEY, STOP, END, CONT,
PEEK, POKE, SYS, WAIT, USR, LIST, REM, TAB, SPC, POS, CLR/HOME, INST/DEL, CTRL,

hlll'EF, PRINT USING, DIM, LEN, STRS, VAL, CHRS, ASC, LEFTS,
RIGHTS, MIDS, INSTRING, INPUT, GET, PRINT, DATA, READ, RESTORE, RESTORE [line],
GOTO, IF. . . THEN, IF . . .ELSE, FOR. ..TO0. . . NEXT, GOSUB, RETURN, ON. . . GOTO,
ON ... GOSUB, DISPOSE, TRAP, RESUME, ERRS, EL, ER, OPEN, CLOSE, DOPEN,
DCLOSE, RECORD+#, GET#, INPUT#, PRINT#, PRINT #, . . . USING.

Operation

The alleged 256K memory of the 700 is
organised into four banks of approximate-
ly 64K each, though if yvou activate the
‘PRINTFRE(n) command, where nisthe
bank number (FRE no longer takes a
dummy argument), you will get 64089,
64253, 31487 and 64187 bytes free in
banks 1-4 respectively because approx-
imately 32K of bank three is dedicated to
the integral DOS.

Neverthelessthisisstill just over 224K of
memory.

Access is via the BANK command,
which switches from one bank to the other,
up to a maximum of 16 (if external RAM
expansion packs are fitted). BANK [bank
number| switches to the appropriate bank,

Actually, it wasn’t faulty, because the
way to get out of the monitor now is g&000,
which provides a warm reset and re-
enables the function keys, which pressure
of the reset button won’t.

The function key operation is something
that bears watching. The demo [ received
of one of the few programs available,
Anagram’s Integrated Accounting and
Stock Controller packages, required a
switch off at the mains to re-enable them.
This is something, T am told, that has been
fixed in the commercial software, but it
could be a bug source in self-written
machine code programs using function
keys.

Error Handling

Another group of new commands allows

Kl
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Guaranteed to beat all other Spectrum
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Gambit ste :Self Play Mode : Analyse Mode
: Enhanced end-game play :
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TO the trade On Iy French Defense, Queen's Gambit, Ruy Lopez etc: Self play feature: analysa
maode. 18k ZXB1 £4.95 48k Spectrum £4.95
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BIC e ke i e o o BR SPECITUM £8.05
| ® @ SPECTRUM FORTH e NEW!
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Dept PCN CP Software, 17 Orchard Lane,
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THE ONLY ORGANISATION TO ACT SOLELY ON BEHALF OF
ALL MICRO-COMPUTER USERS

THE ASSOCIATION OF MICRO-COMPUTER USERS

A NON-PROFIT MAKING ORGANISATION
GET THE STRENGTH OF THE AMU WORKING FOR YOU

GUARANTEED LOWEST U.K. PRICES FOR COMPREHENSIVE FREE SERVICES COVERING:
HARDWARE SOFTWARE ADVICE AND TROUBLESHOOTING
SOFTWARE . HARDWARE ADVICE AND FEASIBILITY
SUPPLIES GENERAL PROBLEM SOLVING

MAINTENANCE ARBITRATION FOR RETAIL GRIEVANCES
INSURANCE MEMBERS' EQUIPMENT-FOR-SALE REGISTER

PLUS BULK PURCHASING POWER FOR MEMBERS' VOLUME NEEDS
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gain access to the facilities offered by the association. There is a code of conduct which members are expected to maintain.

To: THE ASSOCIATION OF MICROCOMPUTER USERS, P.O Box 54, Worcester, WR2 6QA. Tel: (0905) 640400
| enclose my cheque/P.0. for €., and apply for full membership atlevel ...............

TELEPHOME ....

NOTE: PLEASE RECORD YOUR CHEQUE/P.O. NUMBER, ONLY CURREN TMICROCOMPUTER USERS ARE ELIGIBLE,
MEMBERS OF BRITISH FORCES OVERSEAS WELCOME.
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British business micro ha

® Twinprocessors ® 800K floppy disc storage
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® [ocal areanetworking

® Directaccessto mainframes

e Harddiscoption(10or21 MB)

® Private Viewdata/Prestel

® Highresolution colour graphics

® Speechsynthesis ® CP/M* compatibility
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*CPMische registered trade mark of Digital Research Led,

Eat your heart out-
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TORCH

Double Line Computers have available now from
stocka fullrange of Torch Computer Systems,
Torchdisc packs, BBC Model Aand Model B, BBC
disc drives (special offer thismonth, cased single
discdrive, £150excl. VAT).

Afullrange of business application software
written by our ownin-house team of
experienced programmers.

Software writtento your own individual
requirements.

Further details, specifications and prices,
contact:—

DoubleLine Computers, 2 Forrest Way,
Gateworth Industrial Estate, Great Sankey,
Warrington.

Tel:(0925)573212. Telex:628269.

TORCH...Putsthe world at your fingertips.
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the programmer to bypass the machine’s
own error handling routines and set up his
own, returning to the program with
RESUME after the error has been dealt
with, and avoiding that infuriating
ISYNTAX ERROR
READY.

| by which previous machines have express-

ed disquiet at programming errors.

TRAP turns off the resident error-
handlingroutine, passingitto ERRS$ [error
message| for screen display. EL and ER
become reserved system variables, the
former referring to the line number of the
last error.

Finally. PUDEF defines a control string
when used with the four-symbol format-

open the R5232C channel and access it
with standard input/output statements like
any other channel.

Other specialised chips. located like the
6351 in bank 13, include the 6526 complex
interface adaptor (56320/$DC00). and two
6525 tri-port interface chips at 56832
($DE0D) and 57088 ($DF00). In the time
available I was unable to try all this out.

Verdict
The CBM700series hasamply fulfilled all [
expected fromit. It won'treally be working
at its full potential until it can use its dual
processor option to run concurrently,

CBMS8096, and I would expect to find its
memory banking much easier to use than
the predecessor’s almost impenetrable (to
addicts)

all but
memory.

machine code extra

|

CBM 700 ESCape functions

ESC A = Autoinsert on
ESCB = set Boitom

ESC C = auto insert Cancel
ESC D = Delete line

ESC E = non-flashing cursor
ESC F = Flashing cursor
ESC G = bell on

ESC H = bell off

ESC 1 = Insert blank line
ESC J = move to start of line
ESC K = move to end of line
ESC L = scrolling on

ESC M = scrolling off
ESC N = Normal screen (reverse screen off)
ESC O = insert, reverse or quotes mode Off
(ie normal ESC function)

ESC P = erase from start of line to cursor
ESC Q = erase from cursor 1o next return
ESC R = Reverse screen on

ESC S = Solid cursor

ESCT = set Top

ESC U = Underscore cursor

ESC V = scroll up one line

ESC W = scroll down one line

ESC X = cancel ESCape key (eXit)
ESCY = normal character set (B series)
ESC Z = alternate character set (B series)

ting options available with the PRINT
USING command, available for the first
time.on a Commodore machine. Unfortu-
nately, I've been unable to find these in
the machine, though a promised Pro-
grammer's Reference Guide will make
all clear.

Most programs written in earlier ver-
sions of Commodore Basicwill work on the
700, as long as they don't use any
system-dependent POKE locations or
contain machine code. Also. as already
stated, ER and EL are now reserved
variables.

Programs written on the 700 cannot be
LOADed into any other CBM machine.

The time variable Tl now refers to tenths
of a second rather than 60ths, so the
previous TI value = VAL({TIS)6.

The 700 allows progam lines of up to 235
characters, rather than the previous limit
of 80, which makes it possible to confine
sizeable subroutines to a single line.

As I've said, also, the employment of
SID (the 6381 sound interface device)
means it can accommodate complex sound
and music programs. The sound section of
the Commodore 64 manual gives a com-
prehensive guide to how this can be used
(E&OE!), bearing in mind that the POKE
commands have to be changed by adding
1536 (by my calculations) since the sound
function begins at SDAOD.

The fact thatthe 700 has asocket marked
R5232Conthe back shouldn'tfool vouinto
thinking it can be plugged straight into any
printer (for instance) or other device with
RS5232 socket, though it can be used if the
built-in 6551 asynchronous communica-
tions interface adaptor chip, located at

riately.
The Basic interpreter allows the user to

56576 (3DD00) is programmed approp- -

Reset button, R5232, video, cassette (would you believe!), cartridge, Earth, audio and |EEE 488 —

connections in that order.
employing the 6509 chip for communica-
tions with the outside world. and the 8088
for things like concurrent CP/M or
MS.DOS, both of which I am assured are
imminent.

But even as it stands. it is a quantum

Appropriate software is coming onto the
market, including a really powerful version
of Worderaft, and I'd advise anyone
wanting to upgrade from the CBMB8032 to
go straight to the 700, rather than messing
about with 64K upgrades for the older

jump above the capabilities of the machine, as[did.

SPECIFICATION

Price: £1,374.25inc VAT

Processor: MOS 6509

RAM memory: System 3K, 64K user area, 192K data and variables

ROM memory: 28K

Text screen: 80 x 25

Keyboard: 94-key full-travel detachable. 10 function Kkeys,
19-key numeric keypad

Interfaces: R5232C, IEEE 48, user port

Storage: Commodore 8050 or 8025 disk up to 2Mb. single-
sided, double density. Integral 340K drives soon.

05/Language: ' Basic

Other languages: UCSD Pascal, Forth, Prolog

Manufacturer: Commodore Business Machines Slough 79292

Distributor: Adda D1-997 6666
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Chris Bidmead adds up a package for the IBM PC which takes the spreadsheet into data analysis

As easy as 1-2-3?

n the beginning was VisiCalc. This was

soon followed by CaleStar, Planner-

Cale, Execuplan, Supercale, T/Maker,
Plan-80 and Perfect Calc. Now there is
1-2-3.

Generically known as the VisiClones.
this family of packages transformed the
eight-bit micro scene by displaying com-
puting power on the screen in a way easily
understood by non-programmers.

The VisiClone concept was hailed. not
least byitsvendors, as ‘the breakthroughin
personal computing’.

The vendor of 1-2-3. Lotus Develop-
ment Corporation, is equally immodest
about its package. *A new generation of
desktop computer programs . . . It com-
bines the largest and most advanced

—

electronic worksheet yet developed with
state-of-the-art graphics and a complete
information management capacity.’

With some reservations. [ agree with
Lotus. 1-2-3 is the VisiClone to end all
VisiClones.

Features
The program designers have done a
marvellous job with 1-2-3 on three levels:
@ Innovative ideas streamline the user’s
task of setting up data and formulae.
@ Thedesign has beenextended to include
graph production, database management
and statistical analysis,
@ The whole has been ‘front-ended’ by a
shell called Lotus. A shellisa program that
sits between the user and the operating
system to provide a helpful, often menu-
driven, outer wrapping. The Lotus shell
goes a long way to integrating 1-2-3 with
the system utilities of the IBM PC.

As a straightforward spreadsheet prog-
ram, 1-2-3 has features reminiscent of two
of the more interesting VisiClones (VCs):
Supercalc and T/Maker. In an extension of
ideas already present in Supercalc:

@ 1-2-3handles textintelligently, allowing
labelstospilloverintoadjacentempty cells
to the right. Many VCsinsist that you enter
long headings in a series of cell-sized
chunks.

@ IF . . . THEN statements and lock up
tables are supported.

®

® Cells can be protected against
accidental alteration, producing robust
mathematical models that can be ex-
perimented with by inexperienced users.
® Any command entered at the keyboard
may instead be entered into a text file,
‘prerecorded” for later playback. The
immense power of this keyboard macro
facility — found to some extent also in
T/Maker — usually dawns on you only
after you get to know the package really
well.

T/Maker is the odd man out among the
VCs, choosing to store its formulae at the
perimeter of the grid rather than in the
cells. This makes the work file rather
unkempt, and the package hard to get to
grips with. The central design idea,
however, is very elegant. It allows the
spreadsheet concept to extend natur-
ally into data sorting, sophisticated data
searching, statistical analysis of field
contents and consolidation across files.

1-2-3 appears to have picked up all these
useful habits from T/Maker, extending
them in several directions, and tidying
them into the standard formulae-in-the-
boxes approach.

-
Presentation

1-2-3 comes on four disks: tutorial, system,
system backup copy, and a set of routines
for printing graph files created by the main
program. Documentation is a ‘dwarf
manual’ tucked into a stff slip cover,
loose-leafed for updating, and glossily
printed in ochre and black.

Tabbed section dividers help you find
your way through the 350-odd pages.
Three indices give you optional ways to
track down the fine detail. Unfortunately,
these are *blind’: you could wade through
every page where the key word happens to
appear.

Thisniggle apart, the documentation for
1-2-3 is exemplary. It has clear section
headings, copious cross-referencing and
an abundance of diagrams and examples.
The tone is factual but friendly.

Getting started
The package comes preconfigured for IBM
hardware. All vou need to do is to use the
batch routine supplied to get the PC-DOS
system files and utilities onto the 1-2-3
system disk.

Youcannot make your own copies as the
system-reserved sectionofthe disk is larger
than that created by the PC-DOS format
routine. Once loaded, 1-2-3 does a hard-
ware call to check this. If you haven’t got
the original distribution disk in drive A,
1-2-3 reacts by bombing out. This is a
potential nuisance. It's some consolation
that a backup copy of the system disk
comes with the package.

The Interactive Tutorial disk is clearly
aimed at newcomers. A computer-naive

friend I tried it out on found it fascinating
but ‘baffling. He pointed out that the
tutorial isn’t really interactive at all — the
user’s path is entirely linear. Any depar-
ture from the tramlines, deliberate or
accidental. is greeted by a bell tone from
the console. The program refuses to
proceed until the “correct” key is pressed.

In Use

In practice, the real run-time package
with a proliferation of help pages callable
from justabout any pointin the program —
turned out to be a much better teacher.

Youevoke 1-2-3 ¢ither from PC-DOS or
fromthe Lotusshell. The arrow keysonthe
PC keyboard move the inverted video
cursor around the spreadsheet, enabling
you to set up data and formulae in a
streamlined version of the standard VC
procedure. Text can be entered directly,
with no initial character defining its data
type. Cell addresses can be fetched by
shifting the cursor to the appropriate
square; there is no need for a prefix
keystroke (<ESC= in Supercalc) — the
program logic automatically senses when
an address is needed.

Aneleganttechnique is used throughout
toestablish ranges of cells. It can be a chore
to check the co-ordinates and enter them
by hand. The 1-2-3 has a full-stop thumb-
tack to pin the cursor into position; as you
pull at it with the arrow keys it covers the
whole range. At the same time, the half-

completed formula you are assembling for
entry receives the appropriate co-
ordinates. A visual check shows you that
the range of input numbersis covered. You
enter the closing parenthesis, and the
cursor automatically reverts to normal,

This sort of thoughtful invention char-
acterises the ergonomics of 1-2-3. And
more power behind the program unfolds
when you enter a slash character to take
you into the menu section.

The menus appear on the second and
third lines of the screen, above the X-axis
of the spreadsheet. The upper menu line
represents an array of options, across
which the cursor can be moved to make a
selection. As the cursor moves, the lower
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menu line shows the secondary options to
each cursor-illuminated choice in the
apper line. If no further options are
implied by a particular upper line choice, a
short sentence of explanation appears on
the screen.

This mechanism serves as a sort of
i shorthand help sheet. The initial menu
says: [WORKSHEET] RANGE COPY
MOVE FILE PRINT GRAPH DATA
QUIT. I'm using square brackets to
represent the cursor. It'son Worksheet. so
the second menu line reads: GLOBAL,
INSERT, DELETE, COLUM-WIDTH,
| ERASE. TITLES, WINDOW ,STATUS.

If vou want FILE operations, say, you
may either move the cursor across to cover
the word FILE, or simply hit the F key.
Moving the cursor allows vou a sneak
preview of the FILE menu. If you're
happy. you hit carriage return to enter it.

With the cursor on [FILE] the lower line
changes to: RETRIEVE, SAVE, COM-
BINE. XTRACT, ERASE. LIST, IM-
PORT, DISK.

Asyoubecome more familiarwith 1-2-3,
vou start using the direct character
approach. This drops vou into the next
menu immediately. Eventually the menus
become unobtrusive and vou enter charac-
ter strings without a pause. /DOF, for
example, takes you straight into the data
search routine. Better still, the more
common command strings are preloaded
inte the 10-key function keypad on the left
of the keyboard. Lotus supplies a plastic
template that fits over the function keys to
explain at a glance what does what.

Full screen help sheets are available. If
for some reason this isn't the screen vou
want. the arrow kevs will jump the cursor
to keywords in the text that lead to further
explanations or other menus This is much
more like interactive learning.

The new ground has really been broken
in data handling and graphing.

InFigure 1 you'll find asmall database of
friends classified according’to my feelings
about them (the Type column) and the
likelihood of their paying for the meal
when we dine out (the Credit column).

Figure 2is the Criterion range in which [
lay out a model of the data [ want to search
for. The Criterion range may be anywhere
on the spreadsheet: ['ve put it immediately

SOFTWAR

to the right of the input data where it can be
got at easily.

Figure 3 is the output that results from
searching Figure 1 on the basis of Figure 2.
In other words:

1. Selectany record where the firstletter of
the first name is any character you like, the
second letter is "¢’ and the rest of the first
name is immaterial. But "don’t bother
unless their second name begins with "G
2. Include all the Farthingales, whether or
not they fit the above criteria.

3. On the same basis, include everyone
whose credit rating is better than 70.

_____\-‘

rf_ =

Bar chart achieved with 1-2-3's graphics system.

The system allows you to store the
output in a separate part of the spread-
sheet, or simply spot through the original
database with the cursor hopping from one
matching record to the next.

There are one or two awkward points
about the data handling of 1-2-3.

The relational search on the Credit field
requires a somewhat contrived cell refer-
ence rather than the more natural "> 70,
You have to be precise about upper and
lower case —FARTHINGALE won’tfind
Farthingale. Worst of all. 1-2-3 is meticu-
lous about space characters. If the third
line of the Criterion range were toinclude a
space or two in the Second name field, the
screen image would look exactly the same
but 1-2-3 would select only those people
whose credit was greater than 70 and who
had no surname.

Probably the most spectacular feature of
1-2-3 is the ability to generate graphs from
data in the spreadsheet. Picture 1 was
obtained in a matter of moments by going
through the following steps with the 1-2-3
data table:

Figure 1 A

1 FIRST MAME A
2 Kzt al
i  Res 3
& 2o 1l k E
£ Kerr; =
p arnole 3
7 Heliase 3
E Frea =
9 wally 3
Figure 2 = 5 -

: FIRST mANE SE il SHE z RECIT DRTE

2 TE= [

2 Farthingale

L p2: 78

Figure 3 M

1 FIRST NAME E TVPE CRECIT DATE

= Kit Supere 120 r

3 RO Louvel =

& 2lissa el 5 25=-Mar-3z
: Frea g S0=50 23 Z4-Har-83

Sorting with 1-2-3 (see text for explanation)

@ Use the DATA FILL facility to estab-
lish the range of data A2 to A20. 1-2-3
allows you to give names to ranges if you
need to refer to them often.

@ Leaving Al blank as the input area for
the variables, write in the formulae for
SinelAljand Cos{Al)into BlandCl.I've
set the formatting for these cells to TEXT
so that the formulae show.

® Evoke the DATA TABLE facility with
/DT. You now respond to a short dialogue
which asks vou the table bounds (A1..C20)
and location of the input cell. -
@ Without further intervention on your
part, the routine tries out the input range of
data value by value in the input cell. It
inserts the results in the appropriate rows
under each formulae.

Turning thisdataintoagraphisalmost as
easy:
® Getinto GRAPH mode by entering /G.
® The menu offers you five types of graph:
line, bar, XY, stacked-bar or pie-chart. In
our simple example we want an XY graph.
@ Indicate the range of valuestorun across
the X-axis(the range A2..A20). There'sno
need to set up the Y-axis explicitly — the
routine will calculate its scaling.

@ Similarly, feed in the two data ranges
that are going to create the lines. Range
B3..B20 will be the sine trace and C3..C20
will be the cos trace.

® Now press asingle kev., V for View. The
screen clears and the data table is replaced
by a graph (see photo 2 opposite).

There may be obscure corners of 1-2-3
that do not work, but I've been unable to
find them. The code has the reassuring feel
of being completely uncrashable. My only
two niggles are the sensitivity of the
Criterion pattern matching code to space
characters, and the fact that the routine
that sets up graphs on the screen is not very
canny about spacing, and sometimes
jumbles up closely juxtaposed figures.

Verdict

1-2-3 is the first 16-bit software I've seen
that takes anything like full advantage of
the power of the new generation of chips.

I hope 1-2-3 will begin to appear on
machines other than the rather dull IBM
PC. The versionreviewed here alsorunson
Compag. one of the IBM look-alikes.

Take the vendor’s claims about 1-2-3"s
‘information management capability’ with
a pinch of salt. This isn’t database
management in the sense of dBASE II,
Superfile or Condor. Everything takes
place in memory. The database of which
Figure 1 is the first few entries would take
only 324 entries before the MEMORY
FULL flag came up.

Features — HII
Documentation —
Performance —
User Interface —
Reliability — )

Overall value —

Name 1-2-3 Application Spreadsheet/graphics/
database management System IBM PC, or
Compaq, 128K Price £401 Publisher Lotus
Development Corporation Format disk Outlets
Personal Computers, 01-377 1200,
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The assault on your
senses has begun
with a great

choice of games

that have been
created to give you
a real challenge!

ons Buildings,
L2 3PM.

PCM 1
L-_----------J
SUPERFAST CREDIT CARD SALES LINE:

051236 6849 (24hrs) mam

FETIME GUARANTEE

When you buy Imagine Software you buy it for life. If an
Imagine Software product EVER fails to load first time
simply return it to Imagine for an instant free replacement.
All orders despatched by first class post within
24 hours of receipt.

Why not put a first class stamp on

your envelope and you will receive your

order within 3 days of posting,

Available from all good software outlets.

dealership enquiries contact: Mark Butler

Imagine Software, Masons Buildings, Exchange Street East, Liverpool, Merseyside L2 3PN.
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NOW ON COMMODORE 700

WITH ARITHMATIC, CALCULATOR, AND A HOST OF

INTERNAL MEMO|

NEW FEATURES

LU need wp 0 20000 dharactess af
Cext, a wile, ctav” Scceen ., an? be atie Lo ool !

She needs ‘Superscript’!

Kgmgc/;@ﬁ Features

Provides full screen edit, delete, erase,
insert, transfer and document merge
facilities.

B Simple facilities to send mailshots to
standard address lists.

®  Powerful aids to produce tables with wide
screen, up to 240 characters, horizontal,
decimal and vertical tabs.

®  Search with optional replace.

B Comprehensive printer controls with
control of margins, lines per page,
underlining, bold print, super and sub
scripts, variable line and character pitch.

KWM Features

m Dictionary in excess of 30,000 words.

B User definable dictionary with facilities to
add, delete, print or merge up to 170,000
words with standard dictionary.

®  Spelling checker verifies largest
‘Superscript document in less than two
minutes.

m  Displays totals of words, different words
and unrecognised words.

m  Editing of unrecognised words in
document includes options to accept,
ignore, change or add to user dictionary.

Superscript’ transforms your
Commodore computer into a true Word
Processor, enabling your secretary to turn out
high quality letters, mailshots, quotations,
etc., faster and easier than ever before.

But spell? — Adding ‘Superspell’ gives
you access to an extensive dictionary with
automatic checking of any document entered,
enabling recognition of spelling errors and
mistypes.

If she wants a better machine, and you
want the very best of Word Processing, then
you both need a Commodore with
‘Superscript’ and ‘Superspell’ available from

your local Commodore dealer.
E t

: A Professional’s Word Processor

I Precision Software Limited,
4 Park Terrace, Worcester Park,

Precision Surrey KT4 7JZ, England.
Software  Telephone 01-330 7166
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David Janda wrestles with a machine code system for the ZX81 and finds it too clever by half

Simplicityis avirtue

n assembly language processing sys-

tem for the Sinclair ZX81 isa boon for

users feeling hemmed in'by Sinclair
Basic. There are a number of systems on
the market; this one, from Amersham
Software, comes as several separate mod-
ules, sold independently but running
together as an integrated whole.

Ilooked at the three major components
of the system — AM-ZXMON . a machine
code monitor; and AM-ZXEDIT. a text
editor for entering assembly code to
AM-AZON, a wo-pass 5_\,'mh;)'|ic
assembler.

AM-ZXMON is the heart of the system,
and can be used on its own: the other two
dependonitandcannot operate without it

Features
The machine code monitoris the nucleus
of the whole svstem. and is invisible to the
operator when used in this way. On its own

commands. so when voumake a mistake in
aline, you must re-type the complete line.

The AM-AZON assembler takes as
input the source code from tape which vou
produce with AM-ZXEDIT. From this, it
can produce either absolute binary or
relocatable binary code.

But if you opt for absolute binary code,
you will need to invest in yet another
separate Amersham package — the AM-
ZXLOC relocating loader.

With the assembler, you can load more
than the source file, so you can load
often-used symbol tales from tape, rather
than rewriting them every time you code a
fresh program. You can run absolute
binary programs direct from the machine
code monitor. and you are given a number
of pseudo-operations to add to the stan-
dard Zilog Z80 operations, to make
programming easier — HDNG, BLK, DC
and so forth.

Menitor in action: |
start at Ic;'caiinn ?;5_@@ =
4500 — the 00 | ¥
indicates a free (£ 528 =
byte. H prints the [ : 22 2R
contents of the |*i3
next 8 bytes — all (£S04 =
free. Enter four |¥4SGH -
bytes of codein hex |~
29 2A 32 34. H |[£ =05
reveals next free | 21504
bytes starting at = : 3=
4054, Enterinvalid |= - =&
code ZZ and it re- % : S5
plies EH? EHT
*¥4513 -
*: 33
*45aC -

ao
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g PLan e o
g oMo g8

S0
(TR

33

aa
sS4

(il

2R

e
S
2R

52 58 26 98 a|as B8
e o2 o2 2 e8 ol
32 34 a8 28 a2 o
26 29 2 Z=

it allows you to ‘hand assemble’ machine
code in hexadecimal. Inotherwords, it lets
vou create, modify. save. merge and run
machint language programs entered in
Hex.

Its single-letter commands let you save
blocks of memory or merge them together,
move them or print them out.

I found the monitor lacking in several
features which I would normally expect to
find in a product at this price. such as a
disassembler or search-replace com-
mands.

The text editor, AM-ZXEDIT, is
loaded "on top’ of the monitor. It lets you
enter assembly language source code in
much the same way as you would enter
Basic code — a line number first. then text
up to 18 characters long,

Text can be loaded. saved or merged on
tape for entry to the assembler or for
further editing or amendment. But I was
sorry to find that this is a line-orientated
editor rather than a screen editor with
cursor control.

There are also no intra-line editing

What is lacking in the assembleris a little
simplicity. Source code has to be loaded
into the assembler twice before assembly
can take place. and a simpler approach
would have been to incorporate the text
editor into the assembler and sell them as a
single package.

All three packages will support the
Sinclair ZX printer.

-
Presentation

All three cassettes come in clearly printed
outer sleeves, but with no loading instruc-
tions printed on them. Each comes with its
own user manual, though there are quite a
number of easily-spotted typographical
errors.

On the whole, I thought the content was
acceptable, though here and there the
descriptions were a little vague.

In use

The machine code monitor proved to be
casy enough to load. since you use the
normal Sinclair format to do so. But the
other two packages use a different format,

and turned out to be very difficult to load.

No logo appears when the editor is
loaded. Instead. a prompt — < — and a
cursor are displaved. Commands are of the
one-letter variety. such as S for SAVE, or
M for MERGE. Generally. they require a
parameter such as a line number or file
name. [ felt there were too few commands
— amending a line of text usually meant
retyping it,

The assembleris a different story. Here,
there are plenty of commands — T kept
having to refer to the manual. There are
also plenty of useful prompts.

Once you have mastered these pack-
ages, it is possible to take a few short cuts’
through the assembler. But itis quite fiddly
to use, since you are forever having to
change from one cassette to another,

5till, the assembler is verv fast and the
results are displayved on the screen and
printer. Amersham’s own-brand load and
save format is faster than S ir's. which
makes a real difference. The editor.
however, slows down overall performance
as does the constant loading and saving,

Reliability

The big disappointment with this svstem
was its lack of error trapping. The software
responded to invalid commands and data
byeitherreturning to Basic. or crashing the
machine. This even happened with the
assembler, which I would expect to be well
protected.

Verdict
There must be an easier way to program in
assembly language. The svstemis fine inits
concept, but [ cannot agree with the way
the idea has been implemented.

There is too much fussing around with
different cassettes and button-pushing on
the tape recordertoload the three separate
modules, when much of the system could
be implemented on a single cassette.

The strong point of this svstem is the fact
that it can cope with large amounts of
object code, so might be better suited to
the more “serious’ programmer. But many
people will be very well satisfied with
single-module, cheaper products such as
Artic Computing’s ZX Assembler.
RATING
Features — EE E
Documentation — B8 B8
Performance — B B8 BB
User interface — BB B
Reliability — B8
Overall value — 55 5 B8
Name AM-ZXMON/AM-ZXEDIT/AM-
AZON Application machine code monitor/text
editor/assembler System ZX81 16K Price £6,
£4, £8 Publisher Amersham Software 02403
6231 Format cassette Other versions
AM-SPECMON for Sinclair Spectrum Outlets
mail order.
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Although the NewBrain is conceived as a total
system, the unexpanded Processor itself has a great
deal to offer It is available in two forms: Model AD,
shown below witha built-inlinedisplay;and Model A,
without the line display. Both models can operate
with a monitor or a television set

MEMORY

o 24K bytes of ROM;

o 32 bytes of RAM, at least 28K of which is available
to the user.

THE SCREEN DISPLAY

@ 40 or 80 characters to the line - without affecting
the 28K bytes of RAM at your disposal;

0 24 or 30 lines to the screen;

o well-formed characters, with true descenders;

o afull European character set;

o normal or reverse video, high resolution graphics

on screen of cont ro"a: esize, 256,320,512 or 640

horizontal resolution by y 230 vertical lines;

o a facility to set up 2 “page’” of up to 255 lines, with
thescreenactingasa’ mindow" to display it;

o ability to maintzin several such pages simultane-

“ously and to switch rapidly between them:;

o text may be used on graphics screen as wellason
parts of the video screen not used by graphics.

CHARACTER SET

o 512 characters, including the full ASCI set, all
European accented characters, Greekand graphics
symbols.

GRAPHICS

o 20 powerful graphics commands;
o all text characters usable on the graphics screen;
o variable-sized graphics screen, with the rest of the
screen available for text - for versatility and to save
memory.

CP/M IS A REGISTERED TRADE MARK OF DIGITAL RESEARCH INC

SOFTWARE

Enhanced ANSI BASIC; screen editor (32
commands); mathematics package (10 significant
figures); graphics commands.

o avery friendly screen editor - a delight to use and
readily adapted to text processing;

o arithmetic to 10 significant figures; i
o very controllable output formatting of numbers -
invaluable for accounting, statistics, and scientific
applications;

o a powerful, much enhanced BASIC;

D a very flexible operating system, which allows any
data stream to be opened to any device.
INTERFACES

0 two tape cassette portsbuilt into the processor unit;
o a built-in printer interface;

o abuilt-incommunications interface (V24 /RS232);
o avideo monitor interface;

o a [Vinterface;

o an expansion interface for NewBrain system
expansion modules.

KEYBOARD

O standard typewniter pitch, action, layout and size,
with editing control and graphics keys.

R MU |

You can get everything in the box on the




Ifyou understand thefactsand figureson
theleftyou'llsoon realisethat NewBrain hasto
be one of the most powerful micros around.

~ However, if you find the box on the left a
Iittle hard to follow; don't worry,

We've got over 120 dealers nationwide
who've gotall the answers at their fingertips.

Either way you'll discover that NewBrain
is the kind of micro that will stop the
competition gettinga look in.

At £269 it starts off with twice as much
memory as most of its competitors and can
expand to over thirty times that amount So
there’s no chance of being left behind in the
MmICro race.

It comes with a very powerful language
(enhanced ANSI BASIC) and itll take CP/M;
so itll work on the same system as similar big
business micros, gvingyou thecapacityto use
an almost limitless variety of tried and tested
software.

But most of all NewBrain is a machine
that can expand.

It's designed to take disks, printers and
memory expansion modules (upto2M bytes)
plusanything elseyou'd expecta professional
business micro to handle.

So, whether you understand the box
onthe leftor not, paya visitto someone in the
know on the right.

Theyllanswer all your questionsand give
you a full demonstration.

Grundy Business Systems Ltd., Grundy House,
Somerset Road, Teddington.

left from anyone in the box on the right.
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The price of micros continues to
plummet as manufacturers find
newer and better ways to cram
more and more circuits onto
chips. Unfortunately, the same
cannot be said about mechanic-
al magnetic storage.

The micro commonly stores
its data on a floppy disk.

The disk and drive were
originally conceived as a way of
transporting  programs  be-
tween large mini or mainframe
computers. It wasn't long be-
fore it was realised that the
drive was tailor-made for the
micro, and disk operating sys-
tems like CP/M were developed
to take advantage.

This was, and in many cases
still is, a wholly adequate and
cost-effective storage arrange-
ment. But the buyer of a £100
microisnot really in the market
for a storage device which
probably costs at least twice as
much as his computer.

The reason the floppy drive
hasn’t kept pace with the plum-
meting prices of micros is be-
cause it's a mechanical device.

It requires a very precise
stepper motor to position the
head over the correct track and
the alignment of all the moving
components is critical. Because
of these constraints there is a
limit to the number of engineer-
ing corners that may safely be
cut.

Those of you waiting hope-
fully for the arrival of the
microdisk, by the way,
shouldn’t expect that ‘micro’
will also refer to the price.

Present indications are that
these floppy drives will cost

Ty T

Middie
e

about the same (perhaps even-
tually a little less) than the
present range of 5Y4in drives,

Meanwhile, the trusty
domestic cassette tape recorder
is beginning to show its limita-
tions, especially as it has to
service larger and larger
memeories.

Part of the procedure for
loading a 16K program involves
making at least one cup of
coffee while the cassette slowly
unburdens itself of the data.

The time factor could prob-
ably be tolerated if you had the
assurance that the loading
wouldn’t crash (usually just a
few seconds from the end of the
program).

If you own a relatively cheap
micro it seems reasonable to
assume you are prepared to put
up with a little chopping and
changing of media and a little
more waiting fordatato load, in
exchange for a storage device
priced somewhere between a
domestic cassette tape system
and a full-blown disk drive.

The interest shown in Sin-
clair’s mysterious microdrive is
enoughof an indication that the
market is more than ready for
an ‘intermediate technology’.

Although the BBC is in a
‘medium’ price range, its com-
prehensive range of on-board
interfaces makes its a prime
target for a cheaper storage
device.

The Hobbit from [kon is one
of a new breed of reasonably _
intelligent tape devices. It suc- &
cessfully bridges the domestic =]
cassette/floppy disk price gap &
for the BBC owner. lan Scales &

e Hobbit is a tape recording unit as
well as a cassette operating system for
the BBC micro (models A and B). It

provides the user with an alternative to
expensive disk drives, but with some
limitations.
# The Hobbit comes in two parts — the
cassette unit and an integrated circuit (IC)
which contains the tape operating system
to drive the Hobbit.

This ROM must be inserted into one of
three sockets within the BBC machine

before the cassette unit can be used.

Once installed. the Hobbit will provide a
faster, more efficient and flexible way to
store data and programs than using a
conventional cassette recorder,

It should be noted from the start that.
although the Hobbit provides many
powerful commands to enable the saving
and loading of data or programs, it should
not be purchased on the assumption that it
will provide a complete alternative to disk
drives.

For your BBC, a
halfway house
between tape and
cassette. David Janda
reviews Ikon’s Hobbit.

What the Hobbit can provide is a super
efficient, fast and flexible means of storing
andretrieving data and programs. Allthe *
tape commands are supported by the
Hobbit plus a few more and it would be
possible to use random access files.

Presentation
The Hobbit cassette unit comes in what is
best described as a ‘black box’. The unit is
approximately 3%2in wide x 3%in high »
4in deep. Weighing approximately 2Ibs,
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the unit is small and compact.

Itis a Philips digital cassette unit with an
extra board in the back containing the
necessary circuitry to enable it to talk to the
Beeb.

The unit rests on four large rubber feet
which grip most surfaces quite firmly — a
good piece of design since vou wouldn't
want your £133 piece of kit sliding about
the table.

The power cord is 3ft long and one end is
inserted into the auxiliary power supply of

the BBC machine. Unfortunately, the data
cable (ribbon cable) is only 1ft 8in. This is
inserted into the 20-pin user port on the
underside of the BEC and this differencein
length of cables will mean that the tape unit
can be only some nine inches from the
micro.

[kon could have provided a longer
ribbon cable as this small distance between
the Hobbit and the computer can be quite
annoying.

The Ikon uses Philips digital mini-
cassettes which are the same size as the
cassettes used in many dictating machines
(55 % 32mm). [kon can supply additional
cassettes at £17.50 a box of six; standard
dictaphone cassettes can be used but with
lower recording quality.

The operating system for the Hobbit is
housed in a 28-pin PROM (programmable
ROM). It contains the necessary software
to drive the Hobbit cassette unit as well as
the commands to operate it.

- -

Setting it up
It was a pity that the documentation that
came with the Hobbit was not as compre-
hensive as the unit itself. With any piece of
equipment that needs interfacing to a
micro, documentation can mean the differ-
ence between setting the thing up correctly
or messing up the whole show.

MNowhere near enough advice or tips are
given in the documentation with regard to
setting up the Hobbit. Unfortunately this
extended to using the unit as well.

The case of the keyboard has to be
removed and the keyboard unscrewed to
install the PROM into one of the spare
sockets — IC100, IC101 or [C88. Thisisa
good design feature as it means that if a
wordprocessor on ROM is in IC100 then
the Hobbit PROM can be installed in one
of the others.

Inserting the PROM proved to be very
tricky and great care had to be taken to
avoid bending any of the pins. Even under
good light it was difficult to see whether
the pins of the PROM were correctly
aligned with the corresponding socket-
holes.

Iwould suggest you use a flashlight when
carrying out this part of the operation as
installing the PROM the wrong way round
or breaking one of the pins could have
disastrous effects for vou (financially) and
the Beeb (electronically).

The PROM itself took about ten
minutes to install.

The connecting cable which attaches to
the Hobbit casseite unit and allows the
Hobbit to communicate with the Beeb had
to be connected to the user port of the
Beeb.

WARNING: of all the operations in
setting up the Hobbit this is the one that
MUST be carried out precisely. If the
connector is not properly installed — ie
halfthe pinsinand half out—thenextreme
violence can be inflicted on your micro.

The confusing part was the task of
plugging in the power cord from the
cassette unit to the auxiliary power supply
socket on the BBC. The instruction
manual instructed me to ‘check that the

polarising bump on the plug is nearest the
computer.’

What's a polarising bump? After much
deliberation and the third phone call to
[kon in Wales, I discovered that a
polarising bump is a tiny triangle of plastic
on the inside edge of the casing of the
power cord. But of course!

Words to the effect of ‘Put the plugin so
the letters RS are facing the computer’
would have been in order here.

Another problem with inserting a power
cord into the Beeb’s auxiliary power socket
is that the socket is very wobbly and it is
difficult to tell whether the plug concerned
is inserted properly.

I understand that Acorn will be produc-
ing a different socket in the near future.

After the PROM has been installed and
the necessary links moved the BBC can be
reassembled.

Altogether installing Hobbit proved to
be very tricky, partly because [ don't have
much experience in fiddling with hard-
ware, partly because of bad design features
of the BBC, and mostly because the
documentation is not comprehensive
enough.

If this description of installing the
Hobbit is putting you off the idea of buying
one — don't let it. Time and patience
would have cured most of the problems I
encountered. Butif, like me. youdon'tlike
the idea of going through the fiasco of
installing the system, lkon Computer
Products will do the installation for you for
a fiver plus VAT.

In use

After installation the BBC can be turned
on. The Ikon copyright is displayed
together with the company’s telephone
number. This proved very handy.

Each active file requires a buffer and the
Hobbit sets up two such buffers. A further
three can be set up to enable up to five
active (open) files at one time.

When using a cassette for the first time it
has to be formatted. This process takes
about two minutes and a name for the tape
is required from the user.

Each side of every cassette needs a
unique name so that the Hobbit will know
what's happened and will respond accor-
dingly.

Files can now be created just as you
would if using an ordinary cassette recor-
der. The big difference is that the Hobbit is
completely under software control. No
need to use rewind, fast forward, record,
play or align the tape to the next
program/data file; the Hobbit does all that.

Saving program files proved to be
simplicity itself. Once my test program was
written all that was needed was to type
‘SAVE “DEMO and hit the return key
and the Hobbit went into action.

The tape moves about and when a free
area on tape is found, the tape stops, the
bufferis filled then flushed to tape until the
SAVE is completed.

The Hobbit is much faster at loading and
saving programs and data than conven-
tional cassette recorders. 750 bytes of data
are saved/loaded per second compared to
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QUESTION: WHERE CAN | BUY

NEWBRAIN “A’ for £225-50

NEWBRAIN ‘AD’ for £260-00

('Y'\ ?\P:&\ SINCLAIR ZX81 for £48-00
E\N E SINCLAIR SPECTRUM 16K for £121-00
\\\ NS SINCLAIR SPECTRUM 48K for £171-00
ORIC 1 48K for £168-00

SINCLAIR ZX Printer for £568:00

SINCLAIR ZX 16K Ram pack for £28:50

SEIKOSHA GP-250X Prlnter for £240-00

SEIKOSHA GP-100A Printer for £200-00

BMC BM12E Green monitor for £100:00

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

ANSWER:

IMCROCELL COMPUTER SYSTEMS

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

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

NAME:
ADDRESS:
PLEASE SEND ME YOUR FULL PRICE LIST

PLEASE TOTAL

TICK POST AND PACKING
Please debit mvﬂc{:essf—\ccuuntl | | | | I E ] [ [ ! | | TOTAL ENCLOSED




STOP PRESS

16k RAM
EXPANSION
£28.95

"™
[J ATARI NEWSLETTER  PLEASE SEND ME "‘"':'

LD VC20 PRODUETS:. - oo M I
ll:l OMMODORE 64 e | enclose Cheque, P/0for .. ..... . ... I
O ATARI PRODUCTS CREDIT CARD [ ACCESS [ BARCLAY CARD O]

IA"P"C_E.‘»‘S"ﬂJéE'ID : SO R T T T T R )
availability or change without I'IJ[. (24hr. ANSAPHONE SERVICE) EE]:] R

. E] 208 Aigburth Rd, Aigburth, Liverpool LIZ.051 727-7267 |

L--_--------_----------‘
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51« | anordinary cassette’s 150 byte capacity.

It should be noted, however, that
load/save times may be longer than
normally expected. If you want to load a
program called BLOGS the Hobbit first
checks whether BLOGS is in the cata-
logue. If BLOGS exists the Hobbit then
moves the cassette and then LOADs.

Anexample of this was my first program
which took 12 seconds to SAVE but 23
seconds at a later time to LOAD.,

The recording quality proved to be
excellent. Two small test programs were
written to test the quality and speed of the
Hobbit as a medium for storing data. The
first program saved 10,000 numbers onto
tape and the second read the data files and
verified the numbers. ;

Each program was run ten times. the
first took four minutes 33 seconds (aver-
age) to run each time, and the second took
four minutes 22 seconds. The result? Not
one number was recorded incorrectly,

After completing this test. [ entered
“DELETE “DATA: D’ to delete the test
data; to my surprise it took three minutes
52 seconds. The reason for this is that the
Hobbit ‘chains’ along every block of the
file to be deleted and marks it without
actually erasing it. Any subsequent
SAVEs will overwrite the file.

In case afile is accidentally deleted it can
be saved by using the Hobbit's "RECOUP
command.

The Hobbit has 19 error messages.
Unfortunately the messages themselves
are not very detailed and the manual does
not contain a list of error messages.

There are also two hardware snags.
First, the Hobbit needs a clock to keep
track of things and so makes use of the
BBC's internal timer.

I discovered this only when [ was
running some benchtests and the timer
informed me that the test had taken 40
seconds when it had really taken four
minutes.

Second, it is normally possible to type
CTRL B and all output to the screen will
appear on’ the printer. Not with the
Hobbit. I found that the system would just
hang-up when a listing of the program
present in memory was asked for.

The only way [ could get proper
printout was to use *FX commands just
before and immediately after printout was

required.
Verdict
You will no doubt have noticed that I have
not compared disk drives with the Hobbit.
This is because, while on one hand they are
very similar — random access, append.
copy etc — on the other they are radically
different.

The Hobbit takes the drudgery out of
using cassettes, and with its excellent
performance, outstrips any cassette recor-
der I have seen.
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THE CHEAPEST
KNOWN RAMPACKS
IN THE WORLD

16KRAMPACK

£19.75

FULLY COMPATIBELE

64KRAMPACK

WITH SINCLAIR ZX81
AND ALL ACCESSORIES

iISIMPLY PLUGS
STRAIGHT INTO LISER

PORT AT REAR OF
COMPUTER

£44.75

® FULLY CASED TESTED AND GUARANTEED
@® SECURE NO-WOBBLE DESIGN
® SAME SLEEK CASE SIZE FORBOTH VERSIONS
® LOWCOST. EXCEPTIONAL ELECTRONICS
® GOLD PLATED EDGE CONMECTOR
® COATED FOR EXTRA LONG LIFE

PRICE INCLUDES VAT and P+F, DELIVERY NORMALLY 14 DAYS
SEND CHEQUE PO PAYABLE TO

CHEETAH MARKETING LTD
359 THE STRAND LONDON WC2 7 01-240 7939

FOX ELECTRONICS

Products for the ZX81 SPECTRUM VIC 20
and JUPITER ACE

SPECTRUM

UPGRADE KIT. Upgrades your
machine to 48K, without soldering.
Issue 2 machines only

SPECTRUM

A 42 key full travel keyboard. Simply
unscrew the ZX printed circuit board
and screw it into the keyboard case
Mo soldering

£24,50 -
£29.95
+E£2.00 PEP

ZX81

A replacement keyboard with a ZX81

calculator type feel. Peel off backing

The unique ZX-PANDA the

£39.95

FOX ELECTRONICS

141 Abbey Road, Basingstoke,
Hants. RG21 8ED

OVERSEAS CUSTOMERS PLEASE

ADD £2.50 POST AND PACKING.

and press to fit, rofessionall
; y produced 16K RAM

lr}cif:r:ﬂy el E’ACH that is expandable to 32K

P simply by plugging in our expansion

10.00 module.
-INCL P&P solidly built, attractively
cased fo fit perfectly on
toZbingi without

Vic-20 b oy

The VIXEN RAM CARTRIDGE for | ingleccs, LED power

ﬂ'&m‘an\;ﬁ 2bula between 16K or BK & 3K

4 n or - | 16K expandable RAM

Gives you the option of full 16K RAM o £22.50+£2,00 P&F
or 8K and 3K RAM in one package. 16K expansion module

Simply plu?s into the rear expansion £18.00-£2 00 P&P
port and fully compatible with all orfull 32K .............. £38.00+£2.00P5F
motherboards and modules arthe really bigone 64K at

available. No re-addressing of £44.00+2.00 P&P
existing BASIC A

rograms S

ﬁazgdsd_ [ TEM  |QUANTITY|[PRICE[TOTAL

[ 11 TSR s A R R R
Addrass.....

ALL PRODUCTS
FULLY GUARANTEED I'OR ONE YEAR
Duliverias 10 days from 1ecalpt of order

BBC OWNERS

Why not consider the HOBBIT FLOPPY TAPE SYSTEM
for your computer?

The HOBBIT gives you all the facilities you would
expect from a floppy disc at a fraction of the price.

Brief Specifications

¥r Read/Write speed of 750 BYTES per second

sr Capacity: 101K BYTES per CASSETTE

¥ Average access time 22 seconds

¥ Upto 138 FILES per CASSETTE

% Completely automatic — no buttons to press

¢ Fully built, boxed and tested. Just plug in and go
¥ System can support TWO DRIVES

Available from stock
PRICE £135.00 plus VAT

Also available for NASCOM computers
PRICE £120.00 plus VAT

Access and Barclaycard accepted

For more details contact;

\hon Computer Products

KILN LAKE, LAUGHARNE, CARMARTHEN,
DYFED SA33 4QE.
Tel: Laugharne (099 421) 515
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kent,micro
sysfems . . .Where expertise comes first!

We know there are many who will be happy to sell youtheir machine, however, we have more to offer you than most other
companies.

We have the necessary knowledge to analyse your requirements and then supply a system to the resulting specification,
or a ready written business package.

Among our staff are programming experts in the Scientific and Engineering fields as well as commercial program-
(left) ACT sIRIUS 1
Innovative hardware, state-of-the-art

mers.
XEROX 820 poiowy AR ?‘ﬂtsr e R | e——

The desk top microcomputer the Complete Machine for business.

for better busi decisions. - - OME
or er business decisions nlllletl:l ET35E beiow) Cc AND SEE

THE NEW
The Electronic Memory Typewriter with Display simple
to use for editing texts. With interchangeable mini-
ﬂomr W T SHE I
ments.

MICROCOMPUTER

e

LEELLETRL TR TA TRCETY

FIREEAT TR

More Performance for £2,500
than any Computer in history!

.....

- - .80 now you need look no further for genuine professional advice!

kent'_micro Conquest House, 17 Palace Street,

SYSIBMS  canterbury CT1 2DJ  Telephone (0227) 50200/50366

Make the Most of Your ZX Spectrum
T199/4A CASSETTE SOFTWARE ZX Spectrum User’s

TA R
Keep ‘Sﬂ}f(ﬁf?-l v“ICE bombs and missiles as vou are under air Hq n d bOOI( 1
attack from a foreign g ur anti-aircrait missiles before they get ]
}Iou;q:;-ﬂﬁmf'lll-llllﬂmi:sak _s:'.'nui'mmalllunglc{,a:tr{'srinzsf s R J Slmpson Clrld T J TE'ITEI
speeds. 3 skill levels, Reg 5 7.
DAMBUSTERS This new handbook will help you make the most of
il € s e i’ LM T your ZX Spectrum. It gives clear descriptions of the
Eﬂ;l::l.l::;;:li: iﬂsxsml:-ur. to br am and _\'ouh:;'.\eubumb-ﬂgh: and ‘height reﬂ?ures Gnd Dperﬂnﬂn ﬂ-r Tha mﬂChlnﬁ ﬂnu e}(p|ﬂ|ns
F‘E;J"E;rp.vnu, cye on the Pior, be has s atit of straying offcourse! Runs on P programming in both BASIC ‘and machine code to
N’ A;’K‘B‘NE 53 heu:{:o:f :,ch: expl?_lr (;JII the Sép?crrum's fauh;aegt Intmc;rr‘w
Land on .|hc- Island from your small boat and blow up the guns bd'n.crrrhr_re.inktht pru cu upp ICG Ons U O‘Ur poges U rﬂ e 9
v o o e e A T T et it DAk ek Spectrum’s advanced colour capabilities and the
_H'; ST £7.95 sound facilities are described.

e e ; 2 E5 Both hardware and software are covered and the
Allows you to quickly and casily set-up o e alignment of your T.V. when = 2
S d b o i e s L e e authors explain how fo inferface your computer with
system’”. _ i £1.95 peripherals.
e IRAW (Sprite-character code generator) In addition, many original and exciting programs in
i“-w'\‘m,r-wc"gmni.i:'cncr'l.ms’;g'-.sr.l-él' I-':;‘S.%;:.J-!;;:lr;?Proi.:rsrus:iuﬂf!;}';;.l BASIC l;II'Id mﬂchlne COde CII’B lncludﬁd dIDﬂg WiTh
vou ar happy wih the dsigh, the ortectcociog o BASICprogramis exercises and and worked examples to help you gain
E’:J;”Tf;i‘#%-"ﬁ;‘:;ﬂﬁéﬁifﬁ;,-‘:';f:.ﬁ“ﬁ;;';"né;'?ﬁ.;‘i;’, ot el g hands-on experience.
‘“sketch-pad’. Requires Extended Basic, [7.95
RASIC CiL ARDRAW ; ZX Spectrum User's Handbook is the essential book
Eil!tilill :tlnljn:_lixmudud 'H»a:;in: Chardraw but for TI BASIC. using an 8 x 8 grid only. TO hﬂ‘b‘e bBSICfe VDUF GOITIpLITBr.
POSTAGE AND PACKING on T Software: 65p per tape Softcover 208 pages lllustrated
(Post-free if 4 or more tapes are ordered together)
OUT TI SOFTWARE LIST IS GROWING F!.Sgl‘. . . Send SAE for current lists. 1983 216 x 138 mm O 408 01323 0_£6.95
DEALER ENQUIRIES WELCOME ON ALL SOFTWARE. ORDER NOW from your local Bookseller

A catalogue giving details of all
our computer titles is available from:-

PROSOFT BUSINESS SYSTEMS

44A ST LEONARDS RD, BEXHILL-ON-SEA,
E. SUSSEX TN40 1JB

TELEPHONE: BEXHILL-ON-SEA (0424) 221931 N ;‘gmagi Tgf;‘&':‘:gg:ﬁ::ks s

(PCN/4.83)
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Clubnet keeps you in touch with the microcosm of personal
computer enthusiasts throughout the UK, It is divided into two

sections — clubs and user groups.

We will pubiish a list of each section on alternate weeks,
starting this week with user groups.

USER GROUPS

Acomn

Acorn Atom User Group, Subs: £4. No
meetings but quarterly newsletter.
Contact Peter Frost, 18 Frankwell
Drive, Coventry, 0203 613156.
Manchester Acorn User Group. Mecis
at AMC, Crescent Road, Crupsall,
Manchester 8 on Tuesdays except
school holidays, fees: £1. Contact John
Ashurst, 192 Vendure Close,
Failsworth, Manchester, 061-681 4962.
Mational Acorn Atom User Group.
Pru%ram magazine, Contact Alan Carr,
105 Fairhole Avenue, Gidea Park,
Romiord, Essex.

Medway Acorn User Group. Mects at
St John Fisher School on last Monday
of month at 7pm. Scssion at 9pm
Thursdays at the Fox & Hound,
Chatham. Contact Clem Rutler, c/o St
John's Fisher School, Ordance Street,
Chatham . Kent, 0634 42811 (day), 0634
373459 (eve).

Apple

Bristol Apple Users & Dabblers. Meets
at 10 Waring House. Redeliffe Hill,
Bristol BS1 6TB. once a month.
Newsletter, Contact Ewa Dabkowski,
clo Datalink, 10 Waring House,
Redcliffe Hill, Bristol BS1 6TB, 0272
213427,

Croydon Apple User Group. Mcets at
Sidda House, 350 Lower Addiscombe
Road, Croydon, on second Monday of
month. Subs: £5, £10 commercial
members. Contact Paul Vernon, 60
Flawkhurst Way, West Wickham,
Kent, 01-777 5478,

British Apple Systems User Group.
Meets at Old School, Branch Road,
Park Street, St Albans, Hertfordshire,
on first Tuesday and third Sunday cach
month. Annual subs: £12.50, joining
fee: £2.50. Publishes magazine.
Contact John Sharp. 09273 75093.
Apple Users Group. Contact Steve
Profitt, The Granary, Hill Farm Road.
Marlow Bottom, Buckinghamshire,
062-84 73074,

Atari

Silica Atari 400/800 User Club. New
club, library planned, newsletter,
Contact Richard Hawes, 01-301 1111,
Preston Atari Computer Enthusiasts.
Meets at KSC Club, Merrion House,
Beach Grove, Ashton, Preston, on
third Thursday of month at 7. 30pm.
Subs: £5. Contact Roger Taylop, 0253
738192,

Atom

Liverpool BBC and Atom User Group.
Meets at Old Swan Technical College,
Room C33 on first Wednesday of
month at 7.30pm and at Birkenhead
Technical College on third Thursday of
month at 7.30pm. Contact Nick Kelly,
051-525 2934 (evenings).

Bournemouth BBC Users Group. Mects
at Lansdowne Computer Centre, 3
Holdenhurst Road, Bournemouth, on
first and fourth Wednesdays of month
at 7.30pm. Contact Morman Carcy.
0202 749612,

BEEBUG. Ten magazines with
programs. Discount deals. library and
query service. Contact Sheridan
'jufil]mmsnr David Graham at PO Box
50, St Albans, Hertfordshire ALL

2AR.

Preston Area BBC Micro User Group.
Meets at Boatmans Arms, Marsh Lane,
Preston, on last Thursday of month.
Subs: £5. Contact Duncan Coulter,
Membership Secretary, 8 Briar Grove,
Ingol, Preston, Lancashire, 0772
?2%11*}3.

Brent Barnet Users Group. Meeis on
last Sunday of month, Subs; £3,

Newsletter. Contact Joscph Fox, 4
Harman Close, London N'W2 2ZEA,

Comal

Comal User Group. Meets at
Polvtechnic of Norith London,
Holloway, on second Wednesday of
month, term time. Subs: £7.50, Contact
John Collins, 75 74111,

Commeodore ICPUG

Blackpool. Meets at Arnold School,
Blackpool, on third Thursday of
month. Contact David Jarrett, 197
Victoria Road, Thornton Cleveleys,
Blackpool FY35 35T,

Carrickfergus. Contact David Bolton,
19 Carrickburn Road, Carrickfergus,
Antrim BT38 TND, (9603 63788.
Chelienham. Meets at The Cheltenham
Ladies College on last Thursday of
month at 7.30. Contact Alison
Schofield, 78 Hesters Way Road,
Cheltenham. Gloucester, 0242 580789,
Clwyd. Contact John Poole, 6
Ridgeway Close, Connah's Quay,
Clwyd CH5 4LZ. g
Corby. Contact Peter Ashby, 215
Wincohn Way. Corbw,
Northamptonshire, 05363 4442,
Derby. Meets at Derby Professional
Colour every other Tuesday at Tpm.
Contact Robert Watts, 0332 72509,
Barnsley. Subs: £7.50. Contact Bob
Wood, 13 Word Green. Barnsley.
South Yorkshire, 0226 85084, y
Biggin Hill. Mcets at Charles Darwin
School, Biggin Hill Library, on
holidays and third and fourth
“Thursdays of month at 7.30pm. Subs:
£5. Contact Jack Cohen, 30 Brancaster
Road, Mewbury Park, lford, Essex,
01-597 1219,

SE Canterbury. Meets at The Physics
Lab, Canterbury University, on first
Tuesday and Wednesday of month.
Subs; £7 adults, £3.50 juniors. Contact
R Moseley, Rosemount, Romney Hill,
Maidstone, (0622 37643

Coventry. Meets at Stoke Park School
& County College at Tpm on fourth
\\'cdncsda', of month except July,
August, December. Subs: £2 50,
Contact Will Light, 22 Ivybridge Road,
Styvechal, Coventry, Warwickshire.
North-East Pet and ICPUG. Meets at
Lawson School, Burnley at 7pm sccond
and third Mondays of month. Contact
Jim Cocallis, 20 Worcester Road,
Newton Hall Estate. Durham,
Dyfed. No meetings, software library.
Contact Simon Kniveton, 097 086 303,
Hainault. Meets at Grange Remedial
Centre, Woodman Path, Hainault.
Contact Carol Taylor, 101 Courtlands
Avenue, Cranbrook, Hford, Essex,
Glasgow, Contact Dr Jim MacBrayne,
27 Daidmyre Crescent, Newton
Mearns, Glasgow, 041-639 564,
Gloucester & Bristol Area. Meets at 23
Sheppard Leaze, Wotton-under-Edge.
Gloucester, on last Friday of month,
Hampshire. Meets at 70 Reading Road.
Farnborough, on third Wednesday of
month. Contact Ron Geere, 109 York
Road, Farnborough, Hanits, 0252
542921,

North Herts. Mects at Provident
Mutual Assurance, Purwell Lane,
Hitchin, on the last chncsdug' of
month. Contact B Grainger, 7
Minehead Way, Stevenage, Herts SG1
2HS, 0438 727025,

Kilmarnock. Mects at Symington
Primary School on first and third
Thursdays of month at Tpni. Software
Iﬂsmtﬁ.‘. Contact John Smith, 19
Brewlands Road, Symington,
Kilmarnock KA1 SRW, 01363 830407.
Liverpool. Meets at The Merchant
Tavlor School for Boys, Crosby, on
second Thursday of month at Tpm.
Software exchange. Contact Tony
Bond, 27 In¢e Road, Liverpool L23
4UE, 051-924 1505.

London. Contact Alan Birks, 135
Queen Alexandra Mansions, Judd
Street, London WC1, 01-430 8025,

Entries include up-to-date information as far as possible, and
group organisers should let us know of change.

And if you've just started vour own club drop us a line and
we’ll spread the word. Write to: Clubnet, Personal Computer
News, VNU, 62 Oxford Street, London W1A ZHG.

Morth London. Contact Barry Miles.
Department of Business Studies. North
Loendon Polytechnic, Holloway Road,
London NT, 01-607 2784,

Norfolk. Contact Peter Petts, Bramley
Hale, Wretton, King's Lynn. Norfolk
PE33 905, 0366 500692,
Northumberland. Proposed new club.
Contact Graham Saunders, 22 Front
Street, Guide Post, Northumberland.
Slough. Meets at Slough College on
second Thursday of month at 7.30pm.
visitors — 65p adults, 40p students.
Contact Brian Jones, 53 Beechwood
Avenue., Woodley, Reading RG3 3DF.
0734 661494,

South-East Reglonal Group. Meeits at
Charles Darwin School, Tail Lanc,
Biggin Hill. Kent, on third and fourth
Thursday of month at 7.30pm. Subs:
£7.50. Free library, discount serviee,
courses and newsletter. Contact M
Ryan, 164 Chesterfield Drive,
Riverhead, Sevenoaks, Kent TN13
2EH, 0732 453530,

Staffordshire. Annual subs: £6.50.
Group newsletter. Contact at 57
Clough Hall Road, Kidsgrove,
Stoke-on-Trent,

South Midlands. Meets at 12 York
Street, Stourport-on-Severn on last
Thursday of month, Help available
with business programming problems.
Contact M J Merriman at above
address.

Teddington. Contact G Squibb, 108
Teddington Park Road, Teddington,
Middlesex, 01-977 2346.

Watford. Mects on sccond Monday of
month. Contact Stephen Rabagtiati,
c/o Institute of Grocery Dist., Grange
Lane, Letchmore Heath, Watford,
Herts, 01-7797141.

Commodore Pet

Southern Users of Pets Association.
Contact Howard Pilgrim, 42 Compton
Road, Brighton BNT SAN.

Pet User Group Crawley. Contact
Richard Dyer, 33 Parham Road,
lifield. Crawley.

Pet Users Education Group. Produces
newsletter. Contact D Chris Smith,
Department of Physiology. Queen
Elirabeth College, Camden Hill Road,
London W8 7TAH.

UK Pet Users Club. Annual subs: £10,
newsletter. Contact 360 Euston Road,
London N'W1 3BL.

Pet Users Group. Mcets at Polytechnic
of North London, Eden Grove, Room
320. On alternate Tucsdays, bpm.
Comtact Barry Miles 01-607 2789,

Pet User Club. Contact Margarct
Gulliford. 818 Leigh Road, %h'-ugh
Industrial Estate, 0753 74111.
Independent Pet Users Group. Contact
57 Clough Hall Road, Kiclsgrove,
Stoke-on-Trent, Staffordshire.

West Lancashire Pet Users Club. Mcets
at Arnold School, Blackpool on the
third Thursday of month. Contact D
Jovacett, 197 Victoria Road, East
Thornton, Blackpool FY5 35T,

Commodore Vic

Vie Burnley. Proposed club, Contact
John Ingham, 72 Ardwick Street,
Burnely, Lancashire.

Vie Users Group. Meets on aliernate
Tuesdays at 6.30pm at Polytechnic of
North London, Community Centre.
Contact Robin Bradbeer,

Vie-20 Cromer. Proposed club.
Contact ] Blair, 7 Beach Road,
Cromer, Norfolk, 0263 5125849,

Compucolour

Compucolour Users Group UK. Meets

Lat Community Centre, Caversham

Park Village twice a year, Subs £15,
Contacts with USA, Australia and
Canhada. Newsletter, program library.
Contact Peter Hiner, 11 Pennycroft.
Harpenden, Herts, 05827 64872

CP/M

CP/M Users Group UK. Subs £7,
Software library, newsletter, help

service. Contact Lesley Spicer, 11 Sun
Street, London ECIM 20D, 01-247
0691,

Irish CP/M Users Group. Subs £5,
meets monthly in Dublin arca.
Newsletter. Contact Doug Notley,
Gardner House, Ballsbridge, Dublin 4,
Dublin 686411,

COSMAC

COSMAC Users Club. Contact James
Cunningham. 7 Harrowden Court,
Harrowden Road, Luton, Bedfordshire

0582 423934

Digital Equipment

Digital Equipment Computer Users
Society. Program librarv. Contact the

E PO Box 53, Reading, Berks,
0734 387725

Education ZX80/81 User Group. Subs:
£2_50. Contact Eric Deeson. Highgate
Schoal, Balsall Heath Road. Highgate,
Birmingham B129D5

MUSE. Subs £10. studenis £6,50.
National body co-ordinating activity
in schools, colleges. Contact Lorraine
Bovee. MUSE Information Office.
Westhill Colle Park Road,
Birmingham. 471 3723,
Computer Education Society of Ireland.
Subs: £3. Contact Dairmuid McCarthy,
7 5t Kevins Park. Kilmacud.
Blackrock. Co. Dublin =
Educational Users Group. Offshoot of
national TRS-280 Users Group. Contact
Dave Fletcher, Head Teacher,
Beaconsfield First and Middle School,
Beaconsfield Road. Southall.
Middlesex,

Mini and Microcomputer Users in
Education, National organisation.
Contact R Trigger. 48 Chadcote Way,
Catshill, Bromsgrove. Worcestershire
Bol 0JT.

Forth

Faorth Interest Group UK. Meets at
R.oom 408 South Bank Polvtechnic on
the first Thursday of month. Subs: £7.
Mewsletter. Contact K
Guoldie-Morrison. 13 5t Albans
Mansion, Kensington Court Place,
London W8 SOH. 01-937 3231.

FX-500-P

FX-500-P Users Association. Contact
Max Francis, 38 Gryvmsdyke, Great
Missenden, Bucks HPI6 0OLP,

Genealogists

Society of Genealogists Computer
Interest Group. Subs: £3, Newsletter.
Contact Anthony Camp. 01-373 7054,

Intel MDS

UK Intel MDS Users Group.
MNewsletter. Contact Lewis Hard, clo
5. P.A.CE.. The Old Coach House,
Court Row, Upton-on-Severn,
Worcester WRE ONS.

Rhaca Audio $100

Ithaca Audio S100 Users GrouE_.
Software exchange. discount. Contact
Dave Weaver, 41 Dore Avenue, North
Hykenham, Lincoln LN6 8LN.

ICI

ICT Micro Users Group. Meets
fortnightly. Contact Keith Heron, 32
Norfolk Road, Congleton, Cheshire.

JupiterAce

Jupiter Ace Users Club. Subs: £7,
Newsletter, add-ons. Contact, John
Novee, Remsoft, 18 George Strect,
Brighton BN2 1RH.

Mattel

Mattel Intellivision TV Game Group.
Proposed group toorganise games.
competitions. Contact Warrington
62215afterdpm.
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THE ASSOCIATION OF LONDON COMPUTER CLUBS PRESENT
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Software, Hardware, Peripherals and bits
for all Micros

FREE unbiased advice fromthe club stands
Robots and other club projects

The popular bring and buy sale will
again be held on Saturday (only)
Turn up with what you've got!

A great day out for all the family

PRICE OF ADMISSION £1.50
£1.00 Children

TO BOOK A STAND
RING 01360 0021 10am—6pm
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Medical

Primary Health Care Group. Contact Dr
Alastair Malcolm, British Computer
Society, Cheveley Park Medical Centre,
Belmont, Durham 0385642582
Medical Micro Users Group. Mewsletter.
Contact Medicom, 1-2 Hamover Street,
London W1,

TRS-80Medical and Laboratory Users,
Newsletter. Contact Dr Rebinson, The
Residency, Northwick Park Hospatal,
Harrow, Middlesex.

Apple

Apple Music Synthesis Group. Contact
Dr David Ellis, 22 Lennox Gardens,
London SW1.

Milton Keynes Microcomputer User
Group. Meetsevery Tuesday, 7.30pm.
Contact Brian Pain, Sir Frank Markham
School, Woughton Centre, Chaffron
Way, Milton Keynes.

Mascom

Birmingham Nascom User Group. Meets
at Davenports Social Club, Granville
Street, Birmingham on the last Thursday
ofmonth, Bpm. Contact Martin
Sidebotham, 021-744 3003,
International Nascom Microcomputer
Club. Subs: £5, Newsletter, program
library. Contact 80 Qukfield Corner,
Sycamore Road, Amersham,
Buckinghamshire HF65EQ.
Merseyside Nascom User Group. Meets
atMona Hotel, StJames Street,
Liverpool, on the first Wednesday of
month, 7.30pm. Contact Mr T Searle.
051-5265256.

Nascom Thames Valley User Group.
Meetsat Frogmore Hotel, Windsor, on
Thursday fortnightly. Spm. Newsletter.
Contact Mike Rothery, 37 Eaton Wick
Road, Eton Wick. Windsor, Berks,
Windsor 36106,

Newbrain

Contact ] Hudson, 6 Swanborough
Place, Whitehawk, Brighton.

Ohio

Ohio Scientific User Group. Subs: £5.
Mewsletter. Contact Tom Graves, 19a
‘West End, Street, Somerset (458 45359,

Osborne

Osborne User Group. Subs: £101,
Mewsletter. Contact ] Anglesea, Flat 19,
Rowan House, Handsworth,
Birmingham BZO21R.

OSIUK User Group. Contact Richard
Elen, 12 Bennerley Road, London
SWI16Ds,

Pascal

Pascal User Group. Subs: £9. Contact
Mick Hughes, PO Box 52, Pinner,
Middlesex HAS3IFE.

PDPS User Group. Newsletter. Contact
Nigel Dunn, 21 Campion Road, Widmer
End, High Wycombe,
Buckinghamshire. (1494 714483,
PDP11 User Group. Information service
only. Contact Pete Harris, 119
Carpenter Way, Potters Bar,
Hertfordshire EN65SOQB. 0707 52001,

Pilot

UK Pilot User Group. Contact Alec
Wood, Wirral Grammar School for
Boys, Cross Lane, Bebington, Wirral,
Merseyside LG33AQ.

Prestel

ACC National Prestel Committee.
Administrates Club Spot 800
{habbyistson Prestel). Contact
seeretary, Rupert Steele, StJohn's
College, Oxford OX13JP.

Research Machines

Research Machines 380Z. Contact Peter
Smith, Birmingham Educational
Computing Centre, Camp Hill
Teachers Centre, Stratford Road,
BirminghamB11 1AR.

Mational Newbrain User Group. Subs: £5,

‘Research Machines Ltd National User

Group. Contact M D Fisher, POBox 75,
Oxford OX41EY.

NE RML 3807 User Group. Mcets
monthly at Micro-Electronics Education
Centreof the Polytechmie Coach Lane
Campus. Subs: £3. Contact Mr Hatfield
or Mr Reed, Computer Unit,
Northumberland Building, Newcastle
Polytechnic, 0632326002,

Research Machines National User
Group. Contact RML, Mill Street,
Osnc{. Oxford OX2Z0BW, 0865 249866,
West Midland RML User Group.
Contact Spencer Instonec/o, 59 Avenue
Road, LeamingtonSpa.

SharpMZ80
International Sharp Users Group. Subs:
£3, Newsletter. Contact Graham
Knight, ¢/o Knights Computers, 108
Rosemount Flace, Aberdeen, 0224
630526,

Sharp MZ80K User Group. Contact Joe
Street, 16 Elmburst Drive, Hornchurch,
Essex RM111FE,

Postal MZE0K User Group. Contact
Noel Williams, 0742588058, s
Sharp MZ80 Users Club. Contact Tim
Powell, Computer Centre, Yeovil
College, Yeovil, Somerset BAZ14AE.
SharpPC1211 Users’ Club. Subs: £5,
Newsletter, Contact Jonathan Dakeyne,
281 Lidgett Lane, Leeds LS173A0.

Sinclair

Sinclair £X Computer Club. General
monthly meeting, newsleuer. .
Equipment for hire., specialist meetings,
library. Contact secrétary, Ken Knight,
02963181

Colchester Sinclair User Group. Meets
fortnightly. Contact Richard Lawn, 102
Pretty Gate Road, Colchester, Essex.
Cardiff ZX Club. Meetson last Sunday
ofmonth, 2pm. Subs: £3. Telephone
service, software library. Contact Mike
Hayes, 54 Oakley Place, Grangetown,
Cardiff. 0222371732,

Brighton £X Users Gromp. Contact J
Ireland-Hill Jnr, 145 Godwin Road,
Howe, Brighton.

Glasgow LX80/81 User Group. Contact
Tan Watt, 107 Greenwood Road,
Clarkston, Glasgow, 041-638 1241,
Hassocks ZX Micro User Club. Contact
Paul King, 25 Fir Tree Way, Hassocks,
West Sussex.

ZX Computer Club. Meetsat £ZX
Computer Centre, 17 Swecting Street,
Liverpool, on Wednesday, 6.30pm.
Contact Keith Archer, 051-2604950.
National ZX User Club. Monthly
magazine 'Interface’. Contact Tim
Hartnell, Interface. 44-48 Earls Court,
London WS,

Sinclair User Group, Mcetsat
Polviechnic of North London, Room 2-5
Tower Block. Mondays, 6. 30pm.
Contact Irving Brand, Polvtechnic of
Morth London, Holloway Road,
London.

Edinburgh ZX. Meetsat Claremont
Hotel, Claremont Crescent, Edinburgh

. onsecond and fourth Wednesdays every

month, 7. 30pm. Subs: £5adults, £3
jumiors, students, OAPsand
|||1¢mpm‘?'nd. Newsletter, Contact John
Palmer, 56 Meadowhield Dirive,
Edinburgh. 0316613183,

ZXB0/81 National Software Association,
Subs: £6, Newsletter, software available
on cassette. Contact 13 Woodlands
Road, Wombourne, Staffordshire WW3
1Z.

ZX Amateur User Group. Newsletier.
Contact Paul Newsman, 3 Red House
Lane, Leiston, Suffolk.

Guildford ZX81/80 Users Group. Meets
Fridays, club magazine. Contact A
Bond, 54 Farnham Road, Guildford,
Surrey GU2 5PE, (M83 62035,

ZXB0/81 Users Club, Newsletter.
Contact David Blagden, PO Box 159,
Kingsion-upon-Thames, Surrey KT2
SUG

Swale ZX User Group. Contact John
Schmitt. 87 2887,

Sinclair Club. Contact J Edwards. 296
Blossomfield Road, Solihull, West
Midlands, 021-T05 1647,

Sirius

Sirius User Group. Newsleticr,
program library, Contact Ray I Arcy,
Sirius User Club, The Microsystems
Centre, Enterprise House, 7-71
Gordon Street, Luton. 0582 412215,

68XX

68X X Special Interest Group. Contact
Tim Turner, 63 Millais Road, London
E11 4HB, 01-558 3681.

Software

Software Group. Mcets at Polytechnic
of North London, Room 2-3 Tower
block Thursdays, 6pm. Contact Mike
Duck at Polytechnic of North London,
Holloway, London N7,
Program of the Month Club. Discount
rograms, newsletter. Contact Mr
urrant, 35 5t Thomas Street, Osford
OX1 111G, 0855 250333,

Sorcerer

Eurapean Sorcerer Club, Monthly
meetings. Subs: £7.50, newsletter.
Contact Colin Marle, 32 Watchyard
Avenue, Formby, near Liverpool L37
31U, 070 48 72137,

Exidy Sorcerer User Group.
Mewsletter, program exchange.
Contact Andy Marshall, 44 Arthurs
f\?fge Road, Woking, Surrey GU21

Spreadsheet

International Electronic Spreadsheet
Users Group. Newsletter. Contact UK
Alpha House. Tth Floor,
Rowlandsway, Manchester M22 5RG

Tangerine

Tangerine Homebrew. Contact A
Coates, 35 Mogea Street, St Werburghs,
Bristol BS2 9UB,

Tangerine Users Group. Hardware and
software suppliers. Contact Bob
Green, 16 Iddesleigh Road,
Charminster, Bournemouth.

Texas Instruments

National TI 58/59 User Group. Subs:
£5.50. Program exchange, newsletter.
Contact R Murphy, Department of
Electronic Engineering. University
College, Singleton Park, Swansea, 5
Wales.

T1 99400 User Group. Software, data
libraries. Contact Chris Cadogan,
Department of Computer Science,
Umversity of Manchester MI13 9PL.
TI9%/4A User Group. Meets at 30
Gipton Wood Road. Leeds 8, Mondays
Tpm. Subs: £6. Contact I Youlden.
0332 401408,

Triton

Triton User Group. Subs: £4.
Mewsletter, software exchange.
Contact Nigel Stride, Transam Lud, 12
Chapel Street. London NW 1, 01-402
8137.

TRS-80

National TRS-80 User Group. Meets at
Adam & Eve Pub, 15t Floor, Bradford
Street, Birmingham on last Friday of
month. Subs: £2.50. Newsletter,
software library. Contact Michael
Gibbons, 1 Mew Strect, Castle
Bromwich, Birmingham B38 9AP,
021-747 2260.

TRS-50 User Club Chelmsford. Contact
Michael Dean, 22 Roughtons,
Galle}-wmd, Chelmsford, Essex,
Morth East TRS-80 User Group.Meets
at Information Technology Centre,
Gateshead on the third Wednesday of
month, 7pm. Subs £5. Newsleuer.
Contact 1 Dunn, 8 Ettrich Terrace,
Morth Gateshead, County Durham.
Scottish TRS-80 & Genie User Group.
Meets at Mansion House Hotel, Milton
Road second Thursdays of month,
7.30pm. Contact Dick Mackie, 3
Warrender Park Crescent, Edinburgh
EH9 IDX, 031-229 6032,

Isle of Wight TRS-80 User Club. Mcets
at London Hotel, Ryde on last Friday
of month, 7.30pm. Contact Sean
Coulson, 0903 614589,

TRS-80 User Group. Contact Alan
Reid, 22 Woodeys Road, Rainham,
Kent. 0634 367012.

UK DOSPLUS User Group. Contact
Peter Tootill, 101 Swanside Road.
Liverpool L14 TNL.

Merseyside TRS-80/Video Genie User
Group. Meets second Thursday of
month. 7.15pm. Contact Peter
Tootill, 101 Swanside Road,

Liverpool L14 7ML. 051-220 9733,
TRS-EJ Genie Group. Meets at Central
Common Room, The Residency,
Northwick Park Hospital on first
Sunday of month. Contact Dr Nick
Raobinson. Central Room. The
Residency. Northwick Park Hospital.
TRS-80 Users Group. Meets at Welwyn
Park Community Céntre on alternate
Thursdays at 7pm. Subs: £12. Saturday
workshop. Contact Neil Griffiths, 0858
H3TIS,

East Midlands TRS-B0 Users Group.
MNewsletter. Comtact Mike Costello, 17
Langbank Avenue. Rise Park.
Mottingham NG3 SBLU. 0602 731753,
‘I‘RS-SE Level 1 User Group, Subs; £5.
Software library, newsletter. Contact
N Rushion, 123 Roughwood Drive,
Morthwood, Kirby, Merseyside.
MNational TRS-80 & Genie User Group.
Fees £7 for six months, newsletter,
Contact Brian Pain, 24 Oxford Street,
Stony Stratford, Milton Kevnes.
Northwest TRS-80 User Group. Meets
at Barton Aero Club, Barton
Acrodrome, Irlam, near Manchester
on last Wednesday of month, S8pm.
Subs: £8. Sub-group meets at Crown
Hotel, Blackfriars Street, on first and
third Monday of month. Mewsleter,
software library. Contact Melvin
Franklin, 40 Cowlees. Westhoughton.,
Bolton, Lancashire.

ucso

UCSD System Users Society. Contact
John Ash, Dicoll Data Svstems Lid,
Bond Close, Kingsland Estate,
Basingstoke, Hams RG24 008,

UCSD Pascal UK Users Group. Contact
Malcolm Harper., Oxford University
Computing Laboratory Programming
Rescarch Group, 45 Banbury Road,
Oxford OX26PE.

CUA

CUA User Group. Contact Adrian
Waters, 9 Moss Lane, Romford, Essex.

6502

63502 User Club (Southern Region).
Contact Steve Cole, 70 Sydney Road,
Gosport, Hants,

' 6502 User Club. Contact Walter

Wallenborn, 21 Argyll Avenue, Luton,
Bedfordshire LU3 1EG. 0582 26967.

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

a call on 01-636 6890.
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E | SPECTRUM COMES TO LIFE !

SPOOKYMAN

COSMOS

Tel: 01-203 1465

| enclose my cheque for £

Please debit my creditcard a/c

NUMBER 1 I T T IOOC OO0 T OE] date «oeececeesceseccasenaenes

ABBEX

THE GAMES PEOPLE

EAT THE PILLS AND KEEP AWAY FROM
THE GHOSTS. EAT THE VITAMINS AND

G@ CHASE THE GHOSTS. FULL MACHINE
CODE ARCADE ACTION AND SOUND.

DESIGNED TO MAKE YOUR ADRENALINE
RUN HIGH. PRICE £4.95

YOU HAVE THE JOB OF PROTECTING A
CONVOY FROM ALIENS AND METEOR
STORMS. WATCH OUT FOR THE SPACE
MINES AS YOU PLAY THIS AMAZING
MACHINE CODE ARCADE ACTION
SIMULATION PROGRAM.  PRICE £4.95

OTHER GAMES IN OUR SPECTRUM RANGE INCLUDE:
ANDROIDS RUN, HIGH NOON, ETX, INVASION,
FAUST'S FOLLY (Adventure), HARRIER - ALL AT £5. 95

_——'—'———-I-I-I————--—-'———————---———u———-'-——————— — — — —

ABBEX ELECTRONICS LTD.

20 ASHLEY COURT, GREAT NORTHWAY, LONDON NW4

PLEASE COMPLETE IN BLOCK CAPS (Allow 14 days for delivery)
NAME (Mr/MIS/MISS) .........coveiimnomereesossessnmsmsssmssseias smsssnssesssssssssssnss

APDRESS: ... e e o SR s AR [[] SPOOKYMAN
(GARD:BOLDERS) . it e sy har e PRICE £4.95
POSTEODRE .. vl 1 B N E . L s s aras = COSMOS

Make cheques payable to ABBEX ELECTRONICS LTD. PRICE £4.95

PRICE £5.95

| wish to pay by [] CHEQUE [] ACCESS - SRR ] CATALOGUE

Please send me the following

[JOTHER GAME ............




100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

3 ATARI 200 &

ATARI PRICES REDUCED!

| = We at Silica Shop are pleased to announce some
\ ; = : T SiGT 4 ek I fantastic reductions in the prices of the Atar: 400800
{ . g : S, e personal computers. We believe that the Atari at its
new price will become the U K.'s most popular per-
sonal computer and have therefore set up the Silica
Atari Users Club. This club already has a hibrary of
over 500 programs and with your purchase of a 400
or 800 computer we will give you the first 100 free of
charge. There are also over 350 professionally writ-
ten games and utility programs, some are listed
below. Complete the reply coupon and we'll send
vou full details. Alternatively give us a ring on 01-301
1111 or 01-309 1111,

gt w59

ATARI 400
with 48K

ATARI 800
with 48K

400/800 SOFTWARE & PERIPHERALS

Don't buy a T.W. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic
Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages.

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list
as well as details on our users club.

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

ACCESSORIES Mountain Shoot BUSINESS w Maths-Tac Tak Sarpm Castle Jwwreaies
Cabley Hearguand Caleulatr Alpha Fighter Metric & Prob Sobyg  Stetes & Capitals Centurion Migsicn Astergsd AIDE from Atwri
Star Frie Datsbme o Ch uge Teweh Typing Crecioer King Mouskattack Agprmiier Editos
Sunday Goll Decaion Maked [ Muygic Terma /Mo Chinews Puziie Tk Threshold Cramibier [APX|
Graph.it Forest Fire Mupical Computer  EMI SOFTWARE Codecracinr UtyssesGalden FI Micrpofe Bagic
Irwdicing Intruder Alert My Firyt Alphabet  Brinsh Ferdage Comedy Dickette Tt Tk Waurard B Princess Pascal [APX]
Libsrarian Monarch Number Blait Cribbage 'Cominors  Dice Pokar Terey . Pikor (Consumaerk
Crumble Cmp  Modt & Loan fnasl Polyesle Dars Dog Date Wizards Gald Mﬂaﬂ PFisor (Educatar)
Davestanes o Avn Momenal Ledger Prepigents OF WS Eurcoesn Scene Jig  Doaminaticen ‘Wizards Revenge Caniromics Pronters  Programming Kif
4 Dragang Eye Payroll iz Master Hackory Dickory Dawnbill Disk Dot

irvwasion Orisn Fewsonal Fanl kigmn Seaiwie Humaty Dumpty Ewvtairn Froat ENTERTAINMENT Eptom Printers MT
Reseue ot Figel Purchase Ledger i Sieren 30 Graphics  Jumbo Jes Lander from ATARI ~ Progeam Recorder
iEoEREl Sabey Leciger Three R Sys  Snocker & Billiards hat 15 0und BAsteraid REZIT Interface
Stae Warrior Staabics 1 Submarine Commdr Baskeiball Thermal Prancer
Temple of Apahsi Stock Contral i ‘Wordmaker Swper Cubes & Tolt Biackyack 16K Mgmaay RAM
Upper Reaches Aps  Telelink 1 Tesrnament Pool Cantpads 2K Mamory RAM 2
Wirpicale ATION Chen Horaontal Scralling
BOOKS Weekly Planner Enertgnment it FPERSOMAL INT Mpier Mepmary Mas
O Bawic Fel Manual  Ward Procenor Cony Franch Missibe Command !mﬂﬁ_ﬂ! Mini Ward Procassos
Compute Atiss DOS Conu G Pac Man Aube Mutit Syitem  Paga Fliping
Compute Bk Arw P Space Inveders Banner Generator  Player Missile Ge
Canv Spandh Suar Aaiders Blachsack Tutor Playar Fisns
Entngy Czar Super Breskout Going To The Diogs ndli
DOS Urilites List Europesn C & Caos Widheo Eanil Keyboard Orgam Wartical Scralling
D052 Menual Howge OF Lighar Dem Hargrman Blackjack Caning » Morse Code Tuior
Misc Atari Books  Sands Of Mars Lamonmdie Invit To Prog 1/2/3  Bleck Buner mi!iﬂﬂﬁ!ﬁ Persoral Fitnas Pry
Op Systen Listing  Waterloo Kangdam Bloch 'Em Cromtire Playar Pigna
werite o deppsly

L Wiley Manusl Wisiid War 111 Muic Composer Bumper Pool Frogger Sknichpsd

L R : , FREE LITERATURE
T o s 14 e dabrvry Samdaa B i 1, " 1] l 1 am interasted in purchasing an Atari 4000800 computer
- L il l| | and would like 10 receive copies of your b(n-dﬂultlas[a:d
! 3 test reports as well as your price list covering all of the
: available Hardware and Software:
“utlll s1a || W L
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MICRO QUESTIONS.

B
A
E A \ = 1\
AT 1983 -75p.
the unique magazine
4/ that solves your micro-

we = ® | queries and problems.
SOLVES YOUR MICRO QUERIES & PROBLEMS I

4 |

Computer Answers,

COUTTHIS WORID? | SN\

¢ . Free Question and

Answers service

,,,,,,, Free Advertiser Reply
''''' | service e
. —

Join the Readers
Council

i —

Benefit from the
Council of Elders

/’f

WANT TO MAKE MUSIC?

Included in our regular sections this month:

* UPGRADE: A first ook at the super * APPLICATIONS: Who will produce the
powerful Sage IV. first micro concerto?

* CONNECTIONS: HowBasic plusalittle % BUYING AND BACKUP: Take the
circuitry can control the home. backache out of programming — micro

* PROGRAMMING: Find out what it's like ergonomics,

to be a professional games programmer. THE DRAGON AND TEXAS CLINIC:
* INSIDE THE SYSTEM: Get intoyour Seven pages of answers to many questions on
system with software tools. these popular micros.

Plus sacks of readers’questions, ANSWERED

COMPUTER o1 vow1,

From W H Smith, John Menzies and all leading newsagents.



PCNProgramCards

PCN ProgramCards have been well-
received in the short time since the
magazine was launched. and some readers
have come up with suggestions on impro-
ving their clarity and ease of understand-
ing. So, where appropriate, we will be

identifying the special characters used by
different machines.

The number of pages allocated to
ProgramCards will be increased to enable
us to cover a wider range of machines,
languages and applications. This gives you
a better chance of sharing your own
favourite program or subroutine with
PCN’s rapidly growing audience.

This week

[t seems that Coventry, not only at the
heart of the country, is fast becoming a
centre of programming expertise. After
Mrs Thatcher’s program in the April 1
issue (no April fool. honest) and the final
four cards of Barry Walsh’s Commodore
64 fruit machine program this week, we

making some annotations more specific.

presentanother contributor from thatcity.

M M Tew has written an entertaining
game for the Oric-1 (48K version). This
program 15 loosely based on the TV
programme Wacky Races and it will be
serialised over this issue (with the first
three cards) and during the following two
weeks.

Because of the different placement of
display memory between the 16K version
and the 48K version of the Oric-1. readers
who would like to run this on the smaller
machine will have to modify the appropri-
ate PEEK and POKE commands. In-
cluded in this program are six pre-defined
circuits. but others may be added at the
user’s discretion.

The sub-routine section this week pre-
sents routines to facilitate input and
verification of data from the keyboard.
This means that clarity, consistency and
safety can be easily incorporated in any
program requiring keyboard input. The
example program shows their use in a
simple fashion.

=

See your name in print!

Become a legend in vour own lunchtime.
Send your example of programming ex-
pertise on disk or cassette with a plain
paper printout to the address below.

We'd also like a brief description of what
the program does. and notes including
memory requirements. special hardware
needed etc.

All programs are checked by a referee
before publication so that only fully
debugged programs are published.

Asifthe promise of fame wasnotenough
we'll even pay you for them, at our
standard rates.

Should you require vour material to be
returned please enclose an SAE.

If you are interested in becoming a referee
for submitted programs then send details
of experience, machines covered etc to:
Programs Editor, Personal Computer
News, VNU, Evelyn House, 62 Oxford
Street, London W1A 2HG.

PCNProgramCards

Iymg?ﬂif! Racers Card 1 of 9

This entertaining program includes six circuits and takes up 11K of memory. To reduce memory
requirements remove five of the circuits — this occupies 5K. Requires modification to run on 18K

machines.

1 MS=&: REM*NUMBER OF SCREENMSs

S5 TEXT:FRINTCHR® (&) CHR® (29)CHR$ (1 7) CHR® (12)

7 IMKT:PAPERS

10 GOEUBZOOD

11 GOSUB&SGH

12 INPUTSSE

13 IFSS$="R"THENGOSUBESGM3: CLE: GOTO11
15 IFVAL (S5%) RUAL (S5} <OTHEN1Z
2¢ SCmguST tLI=5: W=0

21 IFSSs="

25 IFSS5$="S5"THENST=S
24 IFSS$="5"THENST=4
3 GOSUBIo00

4 XuATAGOH+K]+Y 1 #40
5¢ D=7

&0 POKEX,C(D)

&% WAITDE

7O UE=KEYS

B¢ D=D={CHR%(?)=Vs)}+ (CHR$(2)=V%) ; IFD>BTHEMND=1

0 IFDC I THEND=8

IFYEsCHR*(11) THENDE=DE+ (DE >@)
IFVY$=CHR% { 10) THENDE®=DE - (DE >@}
200 MN=X+D (D)

IFPEEK (N} =32THENPOKEX , 32: X=N: GOTOLS

IFPEEK (N} =1 OSTHEMSHDDT : GDTOSGE
309 LIwLI=1yIFLI<1THEN3SG

IOZ ASSEEYR+EEYS+KEYS

395 SC=EC-3

316 GOSUR4GHH

I2e GOTOD4S

IFPEEK (N} =42THENFOKEX , 94: EXPLODE : WAT TZ60: FOKEX , 32: GOTOZ08

Oric-1
Oric Basic

Reguirements: 48K
Application: Game
Author: M M Tew

Refer to manual for PEEK and POKE use.
5 Turn off key-click, cursor, clear
screen.
7 White on black.
10 Perform initialisation routine.
11 Perform display instruction routine.
12 In!:-ut response to instructions.
If "R" typed then perform review of
circuits and restart.
15 Any other input not in range 0 — MS
requires re-enltry.

20 Sets base running values for current
ame.
21-26 lects circuit number if entry
. non-zero.
3o Performs circuit drawing routine.
40 Main game section start. Set POKE
address.
50 Index for array C.
60 D) value into address X.
65 DE s varied according to cursor
up/down speed control.
.70 Single key input.
80 %ust I'llll ex (D) by direction (cursor
right).
90 Underflow trap.
100-110S adjustment.

anozauoc:f ..?st for on/off road and collection
300  Offroad — lose life. When all lost

ame over.
Sﬂe-awgeatg with score line on life lost.
320 nue game sequence.

PCN APRI1S5, 1983
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GIVE YOUR BUSINESS
PRESENTATIONS MORE
ssenemanssen  [INYFACT

shows for effective visual presentations — ideal for meetings,
demonstrations and conferences. Up to 32 slides can be stored per
diskette, and presentations can span as many as you like.

Text — with just 3 keystrokes you're ready to create lettering from a
range of 8 different typefaces.

Graphs and Charts — visiplots and other graphs and charts can be
modified and incorporated into the slides.

Diagrams — you can create line drawings of any type, in black and
white or colour.

Special Effects — special effects such as rising and falling curtains,
dissolves, and slides spiralling off-screen can all be included in the
display.

Hard copy — the Executive Briefing System provides printer drivers BE Emm mE
for Epson, Integral Data and Silentype printers.

* = Send cash with order, or quote your Access ar Diners card
Exeﬂutl\"e B"eﬁng sysltcm il Only £135 + VAT number te: Orchard Software, 17, Wigmore Street, London W.1.
Telephone 01-580-5816. Dealer enquiries welcome.

BAUST COMPUTING CONSULTANTS
31 Peak Lane ® Fareham o Hants ® PO14 1RX
Tel: Fareham (0329) 281480

PROGRAMS FOR TRS-80 ENTGUARD

(Please state model (1 or I) and memory size. Level 2 only)
Acoustic

EDUCATION ; FOR ALL TYPES
ARITHMETIC: nexhaustisie supply 1. program a I ! ‘o OF
E;I:JT;‘S."‘!\;':—IJ;V\L:EI mck:ng_ﬂ:}:jgl & VAT : PR'NTERS ﬂ"
SPELLAIT:Letyour W
£10.98 rousiea WORD PROCESSORS
- TELEX MACHINES
BUSINESS TELEPHONE HOODS

We manufacture quality metal acoustic covers
to fit all makes including :—
Qume; Anadex; Diablo; Ricoh; Xerox: N.E.C.
Centronics; Epson etc.

Our acoustic covers reduce noise by as much as 90%
Attractive in design; sturdy in construction
Reliable & completely maintenance free in use.,
Phone or Write Taday for Fully llustrated Catalogue

QUICK-CHANGE: P
Mmimumsysiem requ
cassene 9,95, sssdig

COMMISSION-82: Cals
ngrustions included: cassa)

et in small bu
iifisk £12.95 nc

5, ETEHCAE Mo, exiend w

lions, maxin
I £79.95 pi

VENTGUARD LTD.

e SroTEM : : UNIT 12, HIGH VIEW AVENUE, KEYWORTH, NOTTS NG125€L

theeised subsel of Appanal's NEWDOS+. This can b s o

051 oo Telephone: (06077) 5856 Telex: 341819

frack disk | o5 madel | andy. Abridges nsiruclions nciuded: 4
packing, postand VAT

PCN APR15, 1983
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PCNProgramcards
cky Racers Card 2 of 9

8305WR2/9

35@ PRINTCHR® (30)CHR$ (10)CHR$ (18)CHR$ (163 "

D

363 PRINTCHR® (1@)CHRE (10 ™

Z7e

You
ANOTHER GO 2"
IFSC>*HETHENHS=58C: GOSUB4&@e

373 AF=KEYS+KEYS+KEYE
380 GETA$: IFAS="R"THENGOSUBSGG®: CLS: GOTO1 1

399

IFA%="Y" THENZOELSE4Qo

4060 PRINTCHR® (12)CHR$ (29) CHRS (17)CHR® (&) "BYE BYE":END
S@6 SC=SC+1a#S5T '

519 GOSUB4G5G

526 W=W+1: IFW=MWTHENL I=LI+1:FING: GOTOD&OE

530 POKEX,32: X=N:G0TO&d

&00 POKEN, Z2:WAIT1@6: DE=DE+3% {(DE >}

HDZ W=a

-1

IFSSTHENG®

665 ST=ST+1: IFST*MSTHENST=MS
&le GOTOZé
799 END:REM®SET UP HIRES+

PRl
1d1e
1628
1036
1946
1168
1116
112
11359
1140
115@
1149
117@
iige
139e

RESTORE
READV: IFV=—1THEMRETURM
FORI=456080+85VTO46QBT +84Y
RERDC:PUKEI,C&NEXTI

GoTo1e1e
DATA7,9,0,3,6,30,6,3,0
DATASB,@,0,8,8,28,462,34,0
DATAT?, @,0,1,14,62,38,12, 4
DATA10G,0,0, 48,24,30,24, 48,0
DATAL@1,4,12,30,62,14,1,0,0
DATAL@Z,@,17,31,14,4,4,8,0
DATA163,8,12,30,31,28,32,9, 0
DATAle4,0,0,32,28,31,30,12,8
DATALGS,8,30,51, 45,51, 36,0, 6
DaTA-1

HAVE CRASHE

350

370
375400

500610

999-1040

11001330

All lives lost, display prompt.

Update highest score if
necessary.

Response to prompt and
decode. "R" — Review and
restart. “Y" — Restart. All others
end program.

Update score, display it, add a
|ir2d when bonus comes.
increase speed accordingly, .
choose appropriate circuit. Start
again.

Sub-routine to load data to
Hi-res screen memory.

Data strings for the above
sub-routine.

Wacky Racers Card 3 of 9

PCNProgramcards

8305WR3/9

1399

REM#DATA FOR CAR'S DIRECTION.*

1408 DATA—-4Q, "b"

1419 DATA-39,"c"

142¢ DATAL,"d"

1436 DATA41, "e"

1449 DATA4G, "F"

145@ DATAZ?, "g"

146@ DATA-1,"a"

1476 DATA-41,"h"

1475 DATAS,2,3,1,4,5,7,8,%, 10

148 DATAR

1499 REM*TRACK DATA.=

150 DATA™ 000003 30 000 00 0000 0 060 0
1502 DATA"wE= i ey
15049 DATA"*x § =xxx L R e
1568 DATA"w# LT TS e W =2
1568 DATA"#%®  sxss [ A Ll e ] ER R *R"
151@ DATA" %= EX 23 * " i . o
1512 DATA"#&  =xx W X R e "
1514 DATA"##» L L e T T "
1514 DATA"==ws HE R R T L e
1518 DATA"#mensx LT T R "
1529 DATA™ # & awn L R N *"
1522 DATA"#=x#x R e 4
1524 DATA"™ *E%# - W% W e EE
1524 DATA" ®eas - HE RE EERER *a"
1528 DATA" =+# e * i WE EEEE B ERY
1534 DATA"#*% | e - % RN ® -
1532 DATA™ =% #% sessexses wH WA EEREE ok wR"
1534 DATA"## wn  EEwEE | * Wy R w
1536 DATA"=%k% %  *x= Ea s s s O *"
1538 DATA"=x% % L T P T ) *
1540 DATA" ®%#* W B *
1542 DATA" e rERER W "
1544 DATA" %% - -t
1544 DATA"sexxs i *  wEE"
1548 DATEA™ 53 00 o000 00030000630 306 330 36 30 163 366 0010 06 0
1549 DATAL, 2¢,25,9,@

13991475 Data strings used in sub-routine

at2010-2190

1480-1549 Data strings used to format
circuit 1.

sed at 3000-3140

PCN APR15,1983
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THE DRAGON GOES FORTH OTHER NEW PRODUCTS FOR YOUR DRAGON

¢ e ]
e —_ TANDY 4 COLOUR PRINTER
FOHTH FOR THE DHAGON 32 This excellent new printer from the TRS 80 range enables text and

?(aphics to be printed out from your Dragon or TRS 80 Computer.
DRAGONFORTH is here! JADE COMPUTERS are proud to announce the Please enquire if you wish to link to any other computer).
first implementation of Forth for the Excellent Dragon 32 computer. This High quality text may be oulput with either 40 or 80 characters/lineat 12
version of Fig-Forth written by Oasis Software of Weston-super-Mare | character/sec.
rovides the following great benefits for the Dragon programmer- Uses standard 42" wide plain paper. Serial and parallel interfaces . . .
1) Ahighlevellanguage that operates up to 30 times faster than Basic—now you i
?za]ngiteym nwn-'alszimoving ga?ﬁessufh-.rarewnr‘DuIresogtinglu machinecode. Onl £1 49
ing you own Forth words from the dictionary of words provided.

(3) Access to basic commands from Forth— hence'a Forth 'word’ may be defined XAUIE HS'NE _H IRES PLANNER PAD
asabasic command —making it easy to draw those complex graphic characterin | Draw your own high resolution das:gns for the Dragon — then transfer
basic — and then manipulate them at high speed from Forth. them to your screen! All ‘print at’ and ‘plot’ posilions clearly marked.

e e T ——

é%r;ur:i?nﬁge manual —explaining clearly how you can use Forth for your own On Iy £2.50 each
(5) Coming scon! Some great action packed games written in Forth.

All this for just £18.95 (VAT inc.) GIVES YOU MORE

Availgble from Jade Computers. Dasts Saftware, ana d Dragon gedlers. (Dealer enquinies welcame)

SEND YOUR ORDER ON THIS FORM TODAY!
Telephone orders welcome on Access and Barclaycard.)

(
Send to: JADE COMPUTERS LTD, FREEPOST, COOMBEND, RADSTOCK, BATH BA3 3GA. TEL: (0761) 32570

NAME ... :
ADDRESS.
PLEASE SEND ME: ............DRAGON 32 MICROCOMPUTERS @ £195 + £4.50 POSTAGE
COLOUR PRINTERS @@ £149 + £2.50 POSTAGE
HIRES PLANNERS @ £2.50 + 70p POSTAGE
......... FORTH LANGUAGE PACKAGE + MANUAL @ £18.95 + £1.50 POSTAGE

IENCLOSE CHEQUE/POSTALORDERNO. .....covvveeeeeecreene s ssonmsssen s EORTOTALE i e
ORPLEASEBILLMY ACCESS BARCLAYCARDACCOUNTNO.

FOR ALL YOUR COMPUTER SUPPLIES CONTACT

New for APPLE Illlle Marlowfield Ltd

Suitability — FORTH is suitable for all programming tasks,

particularly games, graphics and business applications. Br}lh'nouices Wabash Diskettes

and professionals can benefit from FORTH'S unique blend of facilities, 14,0

Produetivity; — FORTH Sroigaeners ary oo ot O 5Va SOSD et R 50D perbox
thousands that have changed to FORTH, many report a tenfold 8 L B e Lty perbox
increase in their useful output.

Efficiency — The Metacrafts FORTH compiler produces threaded Verbatim DiSkettE'S

code which is very compact and which rung 10-20 times faster than 14" SSSD £17.50 b
BASIC and 2-5 times faster than Pascal p-code 5_. 4 290U -2uperbox
Extensibility — FORTH lets you design your own program contral 8 S e £19.50 perbox

structures and data handling primitives. This means you can truly
extend the language to suit your application, instead of being forced
to “bend” your application to suit the language. S . :
Simplicity — FORTH encourages a highly modular interactive style Disk Head Clear“ng Kits

of programming which simplifies program developmeant. This is 17,0 i

backed up by a powerful set of tools. including a full screen editor 5 ’24 andS """""""""""""" R A R £16.00 Eﬂﬂh
and a debugger which allows you to test programs at the source

FREE Library Case with every box of Diskettes

code level. _ Diskette Storage Boxes

e e e el 0 =i )iy 574" $t0rage Capacity30/40 ... £17.50

appications. : g i 54" Storage Capacity60/80......................... £21.00

fF"FHCE E£79 includes: comprehensive user guide. FORTH 79 system, 8 Storage Capacity30/40......................... £23.00

ull screen editor, macro assembler, debugger, utilities. Extension " i /

word sets for double length arithmetic, strings, graphics, heap and 8 STOFEIQE Capa(:ity 60/80 ... EZTOU

buffer handling. Dictionary overlays. Support for 40/80-column POST & PACKING IS FREE

display + printer + language card. Customer support service,

Eequ'rres 48K Apple llille + 1 Disk Il (16 Sector). Listin Paper

ayment by cheque/cash with order, i

Write for additional information, Dealer discounts. 912 x1 Plalr! 2000Sheets .......ccceeeeveeevirnnnnn £9.50
1472 % 11Plain2000Sheets ......c.ccceevvnennn. £10.50

Delivery Charge £3.00 per box
Memaf&m R J H Send for new price list to:

l To: Metacrafts Ltd, 144 Crewe Road, Shavington, Crewe. Tel: (0ZF70) BEEZT4 ' ‘MARLOWFIELD LTD
Name A YT o Tel. No .
: Address : : Hesketh Bank House
i e i 7-11 Yellowhouse Lane, Southport, Merseyside
i e b ek e e ke et ) PR8 1ER Telephone (0704) 36082

Rl T —— Ll

iy FCN APRI15,1983



PCN
Card 6 of 9

B8305FME/9

- -
Fruit Machine
SYEHE EEMEEsdEdEadsE BERAR by

5700-10030 This card contains more data

E80G DATA" AdEkA*REE" "0 B, e RAAREE | O L AT SR 3
cEla DATA" E LI mfchIw
EHZ0 EEM #Eedrsdss PLUM S¥sdEdEs 3
ca33 DATA"A "M ", "d A " t."d 4 "' B
s@4a DATA" "
SOS0E REM sdsdkddkdsd GOLD Ssmshks
SEE@ DATA" N GOLD W™, "DE &+ W' _ "M GOLD &' "0 s+&x ®E" "[8 GO0LD =
CB7E DATA"DOE *#ks W
SA5A REM:kkixdkx CHERRY #¥¥ks#
eBzE DATA"&Ed DG W) . WU S OEy S T At S Wil i me
Fegd DATA"GEEH m 2 W, U LR
REM s$dsedopd g EELL F¥¥Eiirys
DATA" I - " Wt A LR - e, T O
DATA" LI
REM #¥sckdkkxdORANGE 7HEkeds ,
DATA™ A "W e ',"g d LI I~ | ot,u Mg
DaTA" "
REM#x¥¥¥kk CHERERY ks
DATA" & L UEE K o vEy e S DY W USE Ee e TIH W
DATA"EHH & A B "Eg L

SEFE REN b

ELL oy

G010 DATA"R « "."0 ¥ ™ "."0Q 4 B ."UQ7Fy . '"g
a@za OATA" B

SE30 REM #ksdksssts PLUN sdssssss

@@ DATA"E "L W tL'E oA " t."4 4 B".'d
8asa DATA" LI

FEEA REM ##Eddsds¥0RANGE THseses

ea7a DATA": "rU P W ".'aad |, d BN N e

sase DATA" "
SESE REM #edsdsssss GOLD dhErtres

SEE8 DATA"HE GOLD W, "D08 +++¢ W°,"0d GOLD m° . " J0 *+¥% W', “§o GO
SA18 DATA"DE *es
DEAZE REM #$%#$+$sdssCHER
9838 DATA"BEH -,

R
H€E W EH e D W, TG BeP-dw T .

so4a DATA"SEH W 3 W, g CoE
J056 REM $hbessirss PLUM Eiktbers
S0E DATA"H Wi W, H L g g

a7E OATA" "

SESE REM #S#iEEssis BELL #Resnessbs

9698 DATA"G = "."@ F W"."3 & ®"."@3@ ., g
1@aEE OATA" "

10018 REM s####kt#¥0ORANGE 7Nkd*

19828 DATA"Q "La S W t,"adod m.ag L I I F
1aaza DATA" ="

[ T g, R TR e At
PCNProgramcards
Fruit Machine Card 7 of 9

B305FM7/9

19048 REM SssssssdBRREEHESEENE 10040-11090Final data statements for wheel

180%0 DATA" SEE+A#R+E" "G W, SRR T [T R B token initialisation.

1B658 DATA"DH =y

19080 REMEE®E3#% CHERRY #####%

18652 DATA"ED E.Ed E) . D RO W LA O B UED mPe e In B

11008 DATA"OH W oW, 3 L0 .

11219 REM #edsssss0ORANGE THEdRss

11828 DATA" 'R W, A =32 [ B P

11938 DATAR" ur

118498 REM #fessddass FLUM #RRERmH

11858 DATA"® g W t,d A =-.'m A mrLe N

11868 DATA" "

11878 REM sddsdsdddne BELL obkokksdkol

11888 DATA"@ o “,"0 Zr W "4 & B“."@5F w-."q@ —

11656 DATA" e

12600 REMSFEEsdsdbr CHECK WIN shkskssn 12000 Routine to check for win lines.
12005 AF=WE(FD,0) :Bf=l$F1, 1) :GE=W$CF2, 27 tHEC 1 )=" " HECZI=" 1 12005 A$. BS. C$§ — Wheel 1, 2, 3.
12686 HEC(3)=" L]

12508 IFAT="3 "ANDES=A$ANDG$=A$ THENC=C+20 : G0SUE 15008 : G0TO1 20048 12500~ Check wheel 1 first, then 2 and 3
12516 IFAF=" JEE4AFFE" AHDEE=ASANDCE=AF THEHC=C+56 : GOSUB1 5008 : 50T 12630 where necessary. Sub-routine
12520 IFAS="H1 GOLD N'AHDBS=ASANOGE=AETHENC=Cr100 :50SUB 15008 150 15000 generates sound
12536 " AHOES=FERNDGE =R ETHENCaC+ 15 1 00SUE 15080 16070 3 :
12546 = "AHDE$=A3ANDGF=A$THENC=C+12 :505UB15008 :50TC ?&?gmzmlmxplws
1255@ B AHDEE=AFANDGE=ASTHEN =48 1 GOSUB L5000 = A

125680 B AHDEF=A+ANDG T - TO1Z085 mmn'hna'

12578 - ANDES=ATANDGE=" SERAFRAE" THENC=C+ 18 : GOSUS 1 5090 :GOT01 3008

12530 "AHDE$=AFANDGE<>ASTHENC=C+ 10 :GOSUB 15800 :G0TO1 3098

12598 A *AHDES=AFANDGE <> ASTHENC=C+10 : GOSUS 15800 :GOTO1 3003

12608 IFAF="i YAHDEF=AFANDGE= " JEEFA*RFE" THENC=C+15 : COSUE 15000 :G0T01 3000

12628 IFAf="EFARIR" ANDEF=AFANDGE<>AFTHENC=C+36 : GOSUE1 SB8E : GOTO1 3080

12620 IFAS="G5 W' AHDEF<>RETHENC=C+2 : GOSUE1 5086 :50T01 3608

12635 GOSUE1S506 12635 Maore sound.

12648 HO=INTCRMDCII¥23+1 12640 Random hold.

12645 PRINT " ilanii e o i b [ 12645 Clear hold feature line.
126%a IFHOC> 1 THEM 1 26060 12650 MNo hold.

12660 PRINT " Sl -dsbbbpbEbiEZ] HOLD 1 HOLD 2 HOLOD 3 & 12660— Hold selection and display.
12658 GETHES : IFHES=""THEH12658 12730

12690 IFHEF=" "THEM1Z08@

12695 IFHE#="5"THEH20E18 '

12700 IFHEF="1"THENH1=1 :H${ 1 ="1RBERNI" :PRINT " SEENne e p e e R R HE L

12718 IFHEf="2" THEHHZ=] :HEFC2 e INEBRE]" :FRINT " sl : LEF THCACE, 175 s "gHELD 2"

12720 IFHE$="3"THEMHI=1 :H${3> =" RRBEI" :PRINT " S s : LEF TH<ACE 24 ; "gHELD 3"

12736 GOTO12680

13060 PRINT" v il [ 13000 Display score line.

13620 RETURM 13020 Return to main-line.
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FORTH FOR

THE DRAGON 32

‘DRAGONFORTH' is an implementation of Fig-FORTH for the

‘DRAGON 32’

microcomputer but with a difference.

As well as the enormous power of the FORTH language,
‘DRAGONFORTH’ can also execute BASIC statements. This com-
bines the superb DRAGON sound, graphics and Fioating-Point
commands with the tremendous speed of FORTH to produce an

hybrid. You can write a whole program in BASIC or a

whole program in FORTH or any mixture of both.

If not alre
(redeemable

ady convinced send £2.50 for the 60-page manual
against first order.)

‘DRAGONFORTH' is professionally packaged, sensibly priced,

guaranteed for life and will be despatched by return complete with
free demonstration graphics program.

AUTHORS:—Oasis Software will market high quality programs you

write in ‘DRAGONFORTH'. We pay a lump sum on
acceptanceandagenerousroyalty.Let's hearfromyou!

OASIS SOFTWARE, LOWER NORTH STREET, CHEDDAR,

INC. P&P AND V.A.T.

DEALER ENQUIRIES WELCOME

SOMERSET.
Telephone: 0934-515265

ACCESS ORDERS
TAKEN BY PHONE

L1 —
24 HOURS A DAY SO TLIARES

deiy

C v TECH SOFTWARE

184 Market Street, Hyde, Cheshire 061-366 8223

ZX Spectrum Software

CENTIPEDE I

CENTIPEDE AND PAINTER. By thet
lahest relpase fos the Spectium should be ava
Cantipade i & fell poigr maching code anc
wharg the object is 1o defand your:
inst a fast merving contipeda wh
of the mushroom patch. Thede arg
u.l'n?ln.[wmh"’lq-ou'l'gr:‘.r:,urs eoau
slrive Tor an et dimension of realism_ wh
the dfferens!
Painter, fs another well-igved arcage ga
must paint in between the nunbers on & m
ECrman Behoeh you hawe 10 dvddlap, Prics for 5P
15 £5.00.

FROGGER
& SPECMAN
AND SPECMAN, two sxcelent games for Fae
! SPECMAN is probabiy the bestversion of its
trachine code graphics and sound etfects
o615, power pills and 2 real munchie man
s away in all directions, unkke cheaper

FROGGER

& fepred it iinn olths dreide dlasss
ur Mi-Res Frogs. Cars. Aoads, Logs,
tank. Pus super sound effects.
2558t f0r e Spectnem, price £5.00.

KRAZY KONG

KAAZY KOWG. Another 100% machine
code program, featuring 3 Screens ol
ofila, Barcls, Fireballs, Lifts

SCrmen

maching cooe progeam with I
Galawiars, Firebied and Fla

Mutticoloursd Hi-Resolution g irg and J|.|rp|l|§rr|;|nw!!o

Sound Elecis, For B 48K Sp it his girlfrignd from e

e £3.00 rngnﬂ&)ﬂNG'%D' the Spectrum,
wrice £5

HOW AND WHERE TO GET

Csy TECH ZX Spectrum
Las!, the most popular way is fo simply ciip the coupon and send it fo us at:
C+r Tech, 184 Market St, HYDE, CHESHIRE, SK14 1EX.
PRODUCTS ;

There are three ways to gat the fape that you require, Firstly you can go to one af around frf.'yre!,.;..'ers
in the UK and some more overseas; there is al least ong i1 evary town and several in major cities.
Secondly you can ring our Telesales on 061-366 8223 and Alisan or Shirizy will (ke your order and
el yow of any ather garmeas in wihich you might be interested.
PLEASE SEND ME THE FOLLOWING

MY NAME AND ADDRESS IS

Fostcoda. ..

=2

| ENCLOSE

”

programs for the 7 to 11 age group.

Topics include English comprehension,
homophones, junior science, maths and history.

area.
improve maotivation.
diagrams.

supplied.

O-Level Chemistry(C1)

cover the most important aspects of:

* Elements, compounds and mixtures.

* Structure, bonding and properties.

* Redox, electrolysis and the activity series.
* Acids, bases and salts.

available. Please specify which you require.

CALPAC COMPUTER SOFTWARE
Woking, Surrey GU21 1UF.

AIRMAIL postage.

N

Use your Spectrum to help your children with their school
work. This cassette contains eight attractive, easy-to-use

spellings,

Entering your own questions and answers allows you to
adapt two of these programs for exercises in any subject

Maoving colour graphics and sound are extensively used ta
Use the “draw” program to produce pictures, maps and

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

£5.50
This cassette contains four clearly presented revision/tutorial
programs. The subject matter has been carefully structured to

48K Spectrum and 16K ZX81 versions of the cassette are

Professional Computer Assisted Learning materials from:

108 Hermitage Woods Crescent, St Johns,

Overseas orders: £6.50 ($11.60) per cassette; includes

f '
ZX SPECTRUM & ZX81
EDUCATIONAL SOFTWARE
Spectrum Junior Education £5.50

o
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j PCNProgramcards
Fruit Machine Card 8 of 9

8305FM8/3

13188 PRINT" Zeeneiseaams0REY WO HAVE HO MORE CREDITS"

12105 PRINT" I=-pBBRERRRRNT YOU WISH TO PLAY AGRINTY

13118 GETHE : IFME="%" THENRUN

12115 IFH$="N"THENPRINT"J" :STOF

13120 M$="":G0TO1311@

12136 PRINT" sen " GOSUEL 2800
13140 GOTOLISIS

15388 POKES4296, 15

15818 POKES42732,45:POKES4272, 255 :POKES427 7, 2 :POKES42TS. 000 :FOKES4275, 0
15828 POKES4274, 255 :POKES427E,17

15626 FORL=ATO1 66 sHEXTL

15840 POKES4273,65:POKES4272, 200 tPOKES4276, 17

15865 FORL=GATO366 :HEXTL :POKES427E, 0

15678 GOSUELS0E8 :RETURN

15508 POKES4236,19

15518 POKES4E7TS, 15 :POKES4272, 25 :POKES4277 ., 2 :POKES4278 , 080 :POKES4275 .0
15528 POKES4274, 258 :POKES4276, 33

15520 FORL=ATOSEE :HEXTL

15565 FPOKES4276.8

15570 GOSUELSO00 :RETURM

15292

16060 POKES4Z26, 15

16810 POKES4273, 32 :POKES4272, 55 :POKES4277 . 2 1POKES427E , 000 :POKES427S &
16020 POKES4274,255
15070 RETURN
28018 PRINT" XIMaseapppRpErRFLAY AGAIH SOME TIME 11

ZRE1T PRINT " (RREERERRR] LI L L

20820 FOKESSD, 0

20838 EHD

25090 PRINT"IarEBNHOL START WITH i@ CREDITS ON THE SLOT MACHIME. THESE DECRER
SE ":

25010 FRINT"EY 1 EACH TIME THAT YOU SFIN THE WHEELS,AT THE STRET OF THE "
25028 PRINT"FPROGRAM THE WIHMING LINES AHD THEIR VYALUES WILL BE DISPLAYED.":
23030 PRIMT"IF YOU WISH TO SEE THESE OHCE Y0OU HAVE STARTED PRESS “Fr .TO ":
25040 PRINT"RETURM TO THE WHEELS PRESS AMY KEv,"

258858 PRINT"MRITHERE IS A HOLD FACILITY WHICH IS USED BY INDICATING THE HUMBER "

25878 FPRIMT"QF THE WHEEL<S: TO BE HELD <(1-3».";
25858 PRINT"IT wOU MISH TO STOF THE PROGRAM "
27939 FRINT"MrEENRBRBIFFRESS “SPACE" TO CONTIHUER"
23188 GETKF® : IFK$C" "THENZS 102

25118 RETURHM |
ZEE18 REMESS+4¥#3 THE AEOVE PROGRAM DCCUPIES 10K OF MEMORY **!******!Iﬂwt!mﬂtm*mg
23028 ¢ o
Z3@la :

o

PCNProgramcards
Fruit Machine Card9of9

B305FM9/9
IALE REM+#+ ¥+ ¥+ #+#HERE 15 SOME HELPFUL INFORMATIOH&+#ehedakrbrdaodobototobiboby
H826 REN COLOR CODES

I0028 FEEM"E"=ELACK

30848 REM" " =HHITE

20858 REM"@"=RED

FE0ED REM"wW"=CYAM

F067E REM" @Y =FURFLE

e8RS0 REM"{@"=CREEH

890 REMY@"=BLUE

38100 '="YELLOW

et b =) * =ORANGE

FE1Z0 REM"RT=EROWH

30138 REM"E=LIGHT RED

148 REM"E"=GFRAY 1

RIS REM"@"=GRAY 2

Foled REM"R"=LIGHT GREEM

b4 F R =LIGHT BLUE

FE1E0 =GRAY 2

FOZAG FEM+ #4445+ %4 68 M HFOKE NUMBERSE 4 #4080 81 B s e H et W
30216 REMS2220=-B0RDER COLOR
38228 REMSIZ221=BACKGROND COLOR
30238 REMES® =REFEAT KEY CONTROL

30248 REM- ——— SOUND FOKES m———— = St o s
FB2SA REM  ATTACKDECAY

2@258 REM S4277 =VOICE 1

FO27E REM S4224 =WOICE 2

ZEZEE REM  S4251 =¥OICE =

362580 REM SUSTAIN/RELEASE

Z0300 REM S427% =VOICE 1
36318 BEM S4255 =YOICE 2
30T REM 54252 =VOICE 3
3BIZ@ REM HIGH FREGUEHCY
FOF4E REM S4273 =¥0ICE 1
IBISE REM  S4280 =VOICE 2
IBIEO REM  S428F =VOICE 2
IOITE PEM  LOMW FREGUEMCY
30350 REM 54272 =VOICE 1
30390 REM S4279 =VOICE 2
ZE4E0 REM  S4286 =VOICE 2
ZE418 REM  WAVEFORM !
30420 REM S4276 =VOICE 1
30438 REM 54283 =VDICE 2

Fa440 EEM  S4z20 =Y0ICE 3
30450 REM  WOLUME
IBde0 REM 54288

PCN APRI15,1983




COMPUSENSE

Software for Dragon 32

P.O. Box 169, Palmers Green, London N13 5XA
Telephone: 01-882 0681 (24 Hour) and 01-882 6936
Offices at: 286D Green Lanes

STOPPRESS— by popular demand DASMand DEMONin anecartridge ... £30.45

1.DASM DRAGON Only Cartridge£18.95
A frue BR09 assembler far the DRAGON uter. Assembly staterments are entered in
BASIC mode and can be intermixed with BASIC statements. Use BASIC lor load and save
and for editing source — simple and no time wasted learming new commands, A
sophisticated product for a demanding lask.

2. HI-RES DRAGON Only Cartridge£25.30
Tired ofthat 32 x 16 display ? HI-RES replacesthe standard DRAGON Display with a full 51
character by 24 line displ{;l Ten differend character sets (including most European
languages). User definable characters. Mix High resolution graphics and text onthe same
sergen. Return 1o 1he standard mode at any time. A must for tha sanaus po
essential for businass programs. We repeat that this replaces the BASIH
routines — BASIC runs in 51 by 24 mode! (Available end March)

1. DECODE TANDY COLOR/DRAGON Cartridge£18.95
This cartridge could save you a small fortune! DECODE converts TANDY COLOR
Er rams o DRAGON farmat or vice versa. Load a TANDY COLOR tape on your
GON, or a DRAGON tape on your TANDY COLOR, and run DECODE o convert the
pm?ram into the ather BASIC! (Prove it works — convert it back agam‘.]. Mow all you
COLOR computer owners can take advantage of all that lovely DRAGON software!
4, DEMON Machine Code Monitor ~ TANDY COLOR DRAGON Cartridge £18.95
A complete system for entering rnachlnemdepmg ams, reviewed in Popular Computing
Waeekly, Vol. 2, No. 4 —"easy touse . . ausefultoo! . . reasonably priced”.
Cartridge£18.95

5.SPACERACE Machine Code TANDY COLOR/DRAGON
Cassette £7.85

Action-packed arcade game. Chase aroundthe track destraying hordes of aliens — watch
oul for the mines! Uses keyboard or joysticxs. 13 skill levels, high resclution graphics,
sound, Addictive!

6. C-TREK TANDY COLOR 16K DRAGON Cassette£7.95
Super space adventure game, graphics sound. zap the Klingons before they get you.

7. DESERT GOLF TANDY COLOR 32K/ DRAGON Cassette£7.95
Play the Mevada course. High resalution depiay and good sound affects,

Farmrres and
inputioutput

&. POKER TANDY COLOR 16K (Exte c)/DRAGON Cassette £7.95
Fast action, excellant graphics and sound, r & code assisted for speed!
9. PIRATES AHDY TANDY COLOR 32K DRAGON Cassete£7.95

the treasure — absoroing

An adventure game. Solve the puzzies to

BOOKS NOWIN STOCK: 35 Program £4.95
The Wo £5.85
Load an £5.50
Enter th 20 £5.95
ZProgramming the 6809 £1250

Posiage on books: add S0p per book — mammum charge £1.00.
Authorised Distributors for Spectral Inc. USA, TSC Inc., USA, CSC inc. USA,

rqFORTH [FE[E HORTH

"r g FORTH" runs on 16K or 32K Level 9 Computing are pleased
BBC micros and costs £15. It: to anncunce a new toolkit for
* follows the FORTH-TO STANDARD || "r g FORTH" on 32K BBC micros.
and has fig-FORTH facilities; || It costs only £10 and adds the
* provides 260 FORTH words; following facilities to FORTH:
* ig infinitely extensible; * a 6502 assembler, providing
* has & full=-screen editor; machine-code within FORTH;
* allows full use of the M.0.5; || * turtle graphics, giving you
* permits use of all graphic etasy-to-use colour graphics;
modes, even 0-2 ( just!); * decompiler routimes, allowing
provides recursion easily; the versatile examination of
runs faster than BBC BASIC; your compiled FORTH programs;
neaeds no added hardware; +* the full double-number set;
includes a 70 page technical ||+ an example FORTH program and
manual and a summary card; demonstrations of graphics;
* has hundreds of users. * other useful routines.

* % & =

n“’com Asteroids ...sea. mic,g E7.90

Galaxy Invaders . m/c,g E5.90
Extension Basic . E15/£30 ROM Missile Defence . mfc,g E7.00
Adds 30 new keywords to BASIC Super Gulp s.sesss eb,g £4.80
Compression Assembler 2 . £12 S—pames cassette . misc £5.80

Small source + high speed (FULL RANGE IN CATALOGUE)

aooentdres
Spectrum [F[7(F AQSsCOM

1) COLOSSAL ADVENMTURE: The classic mainframe game "Adventure®
with all the original treasures & creatures + TO extra rooms.

2) ADVENTURE QUEST: Through forest, desert, mountains, caves,
water, fire, moorland and swamp on an epic quest wvs Tyranny.

3) DUNGEON ADVENTURE: The vast dungeons of the Demon Lerd have
survived His fall. Can you get to their treasures first?

Every Level 9 adventure has over 200 individually described
locations and is packed with puzzles — a game can easily take
months to complete. Only sophisticated compression techniques
can squeezeé 50 much in! Each game needs 32K and costs £9.90

ALL PRICES INCLUDE P&P AND VAT — THERE ARE MO EXTRAS. Please
or SAE for catalogue, describing your micro, to:

LEVE'_I_. 9 COMPUTING

oad, High Wycombe, Bucks. HP12 SPG

226 Hughenden

SSBORNE 1

AT LOW, LOW PRICES!!

Special offer to clear stock of equipment
used on short term project
(Max. usage 3 months)

Prices New OUR PRICES

Qty. 1-10  11-20 21+
SINGLE DENSITY £1250 £795 £710 £620
DOUBLE DENSITY £1395 £945 £860 £770
SINGLE DENSITY WITH NEW SINGLE DENSITY WITH NEW
MATRIX PRINTER ...... £1145 DAISY WHEEL PRINTER

£1190

DQUBLE DENSITY WITH NEW  DOUBLE DENSITY WITH NEW
MATRIX PRINTER ......£1295 DAISY WHEEL PRINTER

£1340

* WARRANTY — Full parts and labour (min. 6 months)

* SOFTWARE — CP/M Operating System C Basic M Basic Super
Calc Wordstar

Comes in original packaging with manual.

* PRINTERS = Matrix — Epson MX 80. Daisy Whee| — Olivett Praxis 30

CONTACT TRICIA CARROLL
0276 76455 or 76480

Delham International Limited

Princes Heuse, High Street, Bagshot, Sumey, GLIT9 5AF
Tekephone: Bagshot (0276) 76044

‘For the unexpanded Vic.

Games available ‘DEMON DRIVER' for any Vic 20 'LUNAR RESCUE".
For any (2 pack) ‘Crazy Climber/Apple Bug'.

Far any (2 pack) ‘Nuclear Attack/Grand Prix".

And for 3K and 8K Vic 20 'Space Assaull’.

All above super games £5.98 each.

VIC 20 MACHINE CODE MONITOR £14.95.

MAIL ORDER HOT LINE 051 TﬂB?“II)CI

Pleaserushmea ... .
|sndosemychuqua pos1a|order1or!!
Please debitmy Access/ Barclayca;dhlo
Expirydate.............. Signature ...
Name (Blocklatters) .................
Address ..

SZCOOV=0D IMFPMD GCOIMZMO

... |Game Mame)

70
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Parse Integer Card 1 of 1

83055ubPI

A subroutine to accepl input from the keyboard as an alphanumeric string and verily its content
with respect to numeric data.

ABE0
4190
4200
4300
4400
4500
4600
4720
48060
4700
Seoe

FRECT 90 06 9 5638 96 3636 6 36 B0 996 3 00 96 6 0 3 3 06
REM
REM
REM
REM To parse in% (keyboard input)

REM and return N¥X (a whole number)
REM or mes% (an error message).

REM
R S 3 00 3 330 93636096 03696 960 90 B 6 36

FARSE INTEGER

NZ = @
S108
5200
5306
S400
s5e0
S600
5706
s806
5700
5060
G100
L2006
&300
6400
L5008
L5900
L7008
5800
&708
7000
7100
7200
7360 REM:::

signi = 1

starti = 1

lng% LEN{ in%$ )
sym$ LEFT#{ in%, 1 )

o

IF sym¥% = "-" THEN signX = -1 @ start¥% = 2

FOR leX start’ TO lng%

mess null#

sym$ = MID$( in%, le¥, 1 1}

ey THEM mes$ = bads$

mes® = null$ THEN N% 18 # N¥ + ASC({ svym$ ) - base¥
mes$ <> null®s THEN leX 1ng¥

REM ##% Abort loop

teym$ < "0") OR (sym$

MEXT lei

N¥ = signi * N%

RETURN

TEEERERIIRRIIERGE:

YRR EEEEEE
AR EEEE

Although written in Microsoft Basie, this
routine can be modified for use on man

machines. It can be defined as a
BEBC Basi

5100
5200

6700

7100

ure in
SIC.

W% set to zero prior to calculation of
return value

sign% assumes +ve

start% is initial value of decode loop
Ing® is length of input string
sym§ is initialised to 1st symbol in
string

If 1st symbal is "—" set sign% to —ve.
Reset start? to next symbol position.

Main loop
Set return message to empty
Extract symbol

0-9 only allowed

Update return valus

Error thus set la% to Ing% so as to exit
loop

Round again

Adjust for £ ve

Return to main line

PCNProgramcards

Integer Test Card 1 of 1

8305IT

A small program to demonstrate the use of subroutine PARSE INTEGER
16060 REM=smmmsmmsmcemee oo ==s=====
1144 REM

1204 REM Integer test program

1308 REM

14809 REM=———sm=cmccoooossssrsressSESRsEE TSRS ==
156

169 nulls = =

170¢ bad$ = "#% Jllegal integer”

1B@@® base¥’ = ASC("a")

196a

20006 FOR rep® = 1 70O 1

2190

2209 mes® = pulls

2706 PRINT

2400 INFUT "MNumber ", in$

2509 GOSUE S@de

2606 IF mes% <> null$% THEN rep¥ = rep¥-i
2700 PRINT

2866 FRINT mess$

2966 FRINT

lalsls]

Tloa MNEXT repx

F200

330¢@ FPRINT "Legal integer 1 "5 NX

F400

J50e STOP

t-tule]

IT70e

J88e

500

BBC Model B
BBC Basic

Application Example

1600
1700
1800

Set to empty string
Error message

Base ASCII 'O’ value
Loop start (reset in loop)

Initialise error message to/from
subroutine to empty

Input any data
Check input data for numeric only
If not numeric have another attempt

Error message displayed

Only loop if error
All OK
Finished

PCN APRIS5, 1983



[Computer Peripheral Suppliesl

Your one stop supplier of all

o mputer Peripherals and
Consumables Canon

‘PRINTEHSI\

‘STATIONERYI INTERFACES
‘ RIBBONS l/ DAISYWHEELS

. CABLES MEDIA

From a £2000 Daisywheel Printer toa £1.50 ribbon
we have and can supply from an extensive stock
at probably some of the best prices

= iz
inthe UK —
| % % % STOP PRESS * % *

' THE NEW CANON AP400

A small selection of our Product Lines: DAISYWHEEL PRINTER
ONLY £998 + VAT
PRINTERS MICROS Ed >
EPSON APPLE #
SMITH CORONA OSBORNE =
CANNON EAGLE R.ng:
QUME EPSON
RICOH NEWBRAIN Sales
NEC 07357-2721
or 07357-4417

FLOPPY DISCS
DYSAN Everything and
il anything you need
ATHANA for your Computer

m 2/10 Whitchurch Road,
Pangbourne, Berkshire

PCN APRILS, 1983
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The micro has done for computers what the Model T Ford
did for cars — rade them affordable, popular and
available to everyone. But, just as with cars, it is vitally
important that you learn how to “drive’ your micro. A little
training by Digitus saves a lot of time, money and
frustration. It will be quickly repaid by faster and more
productive use of your micro.

Introductory
“ Courses ~ .

< Attend before you buy micro or software >

1 Introduction to Micros Aprlg
2 Business Systems on Micros Aprig
3 Office Information Systems Apr 20
4 Managerment and Professional Aids Apr2i

Skills Training

Learn how to get the best from your microsystem

7 WordStar Word Processing Apr 26
8 DataStar/ MailMerge/ SuperSort June 29
8A SuperCalc Spread Sheet May 25
5  Fundamentals of BASIC May 10-11
&  Improve your BASIC May 12-13

Computer
Pro Courses

For those with computer experlence

9 Hardware for Software People June 13
10 Operating Systems & Languages June 14
11 Communications June 15
12 Applications Design & Products Junelé
13 Systems Tools & Generators June 17
14 MicroTechnology & Strategy May 17
15 Local Area Nerworks May 18
16 Micro Database Managers May 19

Digitus provides workshop, hands on, not leclure-a I-you courses.
Places are limited to 12 per course so that yvou can do practical
work and receive relevant advice. There is ample appartunily lo
see many differenl micros and software products. Fees: Courses
1-8A, £95 per day; 9-16, £125 per day + VAT including lunch and
detailed course notes. Save £10 per day by booking more than one
day’s training at a time,

Private
Please complete in BLOCK CAPITALS. Return o | Askabout
Digitus, 10-14 Bedford Street, London WCZE 9HE Inhouse COUTSel
Tel [01) 379 6968. Telex 27950 Ref, 3005. for your company

Company/Address I
Name Position I
Signature Tel Na

Course Nojs) No of Places

Infarmation _|:|
Digitus (01) 379 6968 "",'

ey e S S e e P

\

Take YOUR COMPUTER with you to the CLUB — SCHOOL — OFFICE

SPECTRUM/ZX81
MICROCASE

turn your Sinclair computer into a portable system with
the benefit of CONVENIENCE — PROTECTION — SECURITY

from only

£28.95
inc. VAT

This smart, neat case is designed to hold your computer, power
supply, printer, rampack etc, and has space for your own cassette
recorderormicrodrives. All firmly heldin place. Wires hidden. Cable
faults reduced.

The shallow tray containing the system is only 35mm deep forming
an afiractive desk console. The detached lid provides your TV
stand. When closed this smart, lockable, lightweight, professional
case can be carried with ease and confidence. Your system is
operational in seconds, wherever there is a power supply.

SEND FOR YOUR MICROCASE/CONSOLE NOW!

I EATTIE s coe bdi raic please supply by RETURN of POST
Address.............. Qty  Model  Price  Total
...........................................  Spectnim£29.95
TS | ZX81£28.85 a
T oo Dl e L CONHEEEISD

Either use this form or write " Chegue/P0 to Micra Aids

quoting ref. MC1

MICRO AIDS, Freepost, 2 Boston Close, Culcheth
Warrington WA3 1BR. Tel: 092576 2613
Many other microcases available BBC/Dragon/ViC/Oric Texas eic.

® Recognises LLIST and LPRINT which allows programs to be listed
directly from your Spectrum

& Also allows printout direct from BASIC listings without the need for
special user calls

® Completely sell contained with | metre of ribbon cable and connectors

® Works with any Centronics printer including all Epsons, Seikosha 1004,
OKI Micraline 80 etc

® Includes driving software which allows up to |28 characters per line

® Full range of business software available —— T Enauiries

Trade Enquiri
® Fully tested and guaranteed for 12 months Welcome

KEMPSTON

ELECTRONICS

k 180a Bedford Road, Kempston,

Dept PCN4

Bedford MK42 8BL -

74
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BRITAINS BIGGEST AND BEST
MICROCOMPUTER SHOW COMES
TO SCOTLAND

The Scottish

Pers

SCOTLAND’S MICROCOMPUTER SHOW
MacRobert Pavilion, Ingliston, Edinburgh

16-18 April 1983

You heard how good the London edition of the show was in September?
WEell, it’s coming to Edinburgh. Your chance at last to see more micros,
software and peripherals than you could see in a year, without going South
of the Border.

Micros for business, for the home, the trade and education . .. and experts
on hand to answer your questions. Don’t miss the first-ever Personal
Computer World Show in Scotland. Especially if you're going to the Ideal
Home Exhibition during holiday weekend. We're right next door!

Telephone Jenny King on

01-486-1951

for furthur details




PCN Billboard

Tandy line printer UlL. Centronics,
parallel or RS232C serial interface.
Hardly used. £155 ono. Tel: (021) 745
6667, ask for Steve (after 3.30pm
pleasc). Buyer collects.

Acorn Atom 12K + [2K. Via printer
interface, invaluable Ross software 4K
Utility EPROMandmagicbook. Boxed,
£200 ono. Tel: Hemel Hempstead 64547
after 4pm.

32K Colour Video Genie EG3003 with
sound, B + W monitor, printer interface
and much software including Pascal,
Forth, Edtasm and many games, Boxed
£330 or sensible offers please. Tel:
Bathgate 632601,

VIC 20 + cassette deck + dust cover, still
under guarantee with many games and
magazines. Worth £300, accept £1640).
Tel: 021-327 4986 after Spm, ask for Aziz
Khan.

BBC software toswop. Tel: 030-982 2026,
evenings.,

MZB0K Head On game, good graphics for
any memory size, only £3inc P + P, send
toNeil Barton, 56 Mapier Road, Weston,
Bath, Avon,

Spectrum 48K, 6 months old, hardly uscd.
Complete with ZX printer, 3 rolls printer
paper, Abacus tape controller, 8 soft-
ware cassettes, all leads, PSU. manuals,
original packing £150. Tel: Swindon
(0793) 721313.

Atari VCS very good condition plus four
cartridges £90. Other cartridges for sale
at £10 and £15. Tel: 0292 68705,
Dragon 32, joystick and lotsmachine code
arcade game with manuals, cost £265,
will accept £180. Tel: Bill 061-794 9403,
Sirius 128K, 1.2 MByie disks, CPY/MS6,
MSDOS, with Micro Modler and Diablo
daisywheel printer. System under war-
ranty. Barely used. Cost £5.499. Accept
£3 900, may split. Tel: (1-546 9944 (day)
or 07373-33668 (ecvenings).

Atari VG5 unwanted prize. Includes
jovsticks, paddles, power pack, all leads
andcartridge. Guarantecand £1 voucher
form. Unused, £85. Tel 01-458 1624,
Acom Atom 12K + 14K with colour card
BBC card F.P.R regulated 3 vlt power
supply, all leads, manuals, software
books, cost over £400, offered for £200.
Tel: 061-976 1977 evenings.

Acom Atem 12K + 12K Toolbox, 6522
VIA, manual Atom Magic, Getting
Acquainted With Your Atom, £30 of
software, £150. Tel: 0772-735175 after
5.30pm.

Commodore B4 with C2N cassette unit. 2
months old, £310. PET/CBM Personal
Computer Guide, £5. Tel: Sheffield
29894 (work) or Sheflield 399241 afier
Bpm,

HP41CV with card reader. Hardly used.
Original manuals included, £250 ono,
Tel: 0403-790 210 after Tpm,

MI-80K Quest for the Sceptre, graphical
adventure game, travel through Mar-
chenland and find six signs, Send cheque
for £6 1o M J Cage, Orchard House,
Freemans Close, Stoke Poges, Bucks.
SL24ER.

VIC-20 (C2M-cassette 8K RAM M/C
cartridge super expander cartridge Jelly
Monsters, Omega Race, Starbattle and
Ratrace cartridges, Le-Stick joystick
cassette software, manuals. Worth over
£300, willaccept £220 ono. Tel: Coventry
0203-467703,

SharpMZ-80K 45K R AM builtin moniter,
tape deck. SP306(0 over £100 sofiware,
Space Defender, Munchics, Head-on
ete, Y-month guarantee £325 ono. Tel:
Theydon Bois 3274 evening only.
MZ-80K with 48K RAM and software like
The Valley, Cribbage, Minopoly and
Cosmiads + more, all for £350. Also
Avari VCS plus six games for £130. Tel:
(0202-707840.

Atard VCS with Combat £70, Spacc
invaders and Peles Soccer £15, each
boxed as new still under guarantee. Tel:
Southend-on-Sea, Essex (0702) 549042,
Vic cartridges Avenger, Lander. Gala-
xians, Cloudburst, £10 each or £35 four.
Tel: 0532-532516 after 8pm.

BBC Acornzofi games new: Monsters,
Planetoid, Snapper, Meteors, Arcadian
Rocket Raid. Asthese games are hard to

" purchase please no offers, £7,50 cach or

£42 the lot, 10 Cacglas Trefnant. LL16
SUR. Tel: 074574-796.

Dragon 32K: colour, sound. Hi-Res
graphics etc. Brand new unwanted gift.
All manuals and some software. Plus
cassette lead. Bargain at £165. Tel:
01-354 2187 evenings only.

VIC 20 cartridge, Mission Impossible,
swap for any other in series. Tel: 05432
22462,

Lynx 48K 5 weeks old, as new, £200, Tel:
01-508 (474,

Wanted TRS 80 expansion unit with or
without extra RAM. Plus any other bits
and pieces or technical information.
Write R Stewart, 21 Dibben Walk.
Ganger Farm, Romsey. SO5 8UN.
Printer for Nascometc, Creed teleprinter
Mk 7 with photocopy of interface and
software details. Might deliver north of
Midlands. £25 ono or swop, Graham, 10
Leadhall Road, Harrogate, North
Yorks.

Wanted cheap disk interface and drives
for BBC, or pan sct-up. Can collect
north of Midlands. Write with details to
Graham, 10 Leadhall Road, Harrogate,
North Yorks.

IXB1 16K, manuals, keyboard, Osave, 7
books and 22 software tapes. Worthover
£250, will sell all for £100. Buyer collects
please. Tel: 0823-52615 evenings. must
sell.

CBM 4032 3IK 12-inch scrcen plus
cassetie. Toolkit in ROM, as new many
programs including Word Processor and
Assembler. Manuals ctc £395. Tel:
Sheffield 0742-71644.

ALF 9-voice Apple music card + soft-
ware, £75. ZXE1 16K RAM Sinclair
built, £65. Adam Bovington, Pearson's
Green Farmhouse, Brenchley. Ton-
bridge, Kent.

Texas TI99/4A all lcads and manuals, one
month old, £100. Tel: 0634-48818 even-
ings or weekend.

VIC 20, C2N cassette unit. 16K and 3K
RAM packs. Books and joysticks, over
£240 software, bought April 1982 £270
ono. Tel: 0273-601106 evenings ask for
Paul.

VIC-20, cassctte deck, perfeet condition
and over 30 programs on tape, boxed
£150 ono. Tel: Glenboig 874204 after
Spm weekdays, all day Saturday and
Sunday.

TRS-80 pocket computer and cassette
interface ncluding manual and book of
50 programs all V.G.C. Looking for a
quick sale 1o upgrade. Accept £35 ono,
Tel: Glenroths 0592-771726 antime, ask
for David,

Dragon32. loysticks, cartridgesincluding
Meteroids, cassettes including Com-
putavoice, cassette lead, manuals, book
of programs, only three months old.
Excellent condition, will accept £250.
Tel: Nelson 691066,

Atari 800 16K + cassctte, manuals,
books, listing, jovstick, paddles, £385,
Tel: 01-393 0116,

TRS-80 16K level 111 VDU Cassetie
power supply some programs books cte,
£250. PR-40P printer connects direct to
Pet comp. Ready to go plus rolls paper,
£150. Tel: Southend 0702-64756.
Commodore 64 only two months old with
C2N cassette player, Programmers Re-
ference Guide, jovstick, magazines and
cassettes for only £370. Tel: 476-2016
evening only.

Apple Il software for sale at half price all
with manuals and in perfect condition.
List includes Wizardry, Zork, Choplif-
ter, Softporn Adventure, and many
others. Tel: Paul on 01-549 3045 any-
time.

Sinclair ZXB1 built into case with
keyboard, 64K memory., cassette recor-
der. Sinclair printer. learning pack,
various software packages. The lot £125.
Tel: Bediord 0234-40791 anytime.

Atari 400/800 software: Jumbo Jet Pilot
(ROM). Galactic Chase (cassette). Ca-
nvon Climber (cassette). Eastern Front
(cassette). £45 the lot. Write: 10 Lawton
Street, Rookery, Nr Kidsgrove, 5-0-T,
Staffs.

Atari VCS with 16 cartridges including
Berzerk. E.T.. Space Invaders. Missile
Command, Yars Revenge. Excellent
condition. cost owner £480 except £270
ono. Tel: John 01-267 0434 5pm-%pm.

TRS-80 LI 16K with VDU and tape drive
with tapes, games, manuals etc. One
year old, £250 ono. Tel: Harlow 32136,
Primter, Anadex DPEO00, with cable for
TRSED or other Centronics port. Wil
deliver wathin 30 miles of Hemel Hemp-
stead, £95. Tel: 0442 67220 evenings.
D81 16K + assorted gameseg Scramble,
Galagians, Astroids, in excellent condi-
tion, £60 ono. Tel: 0276-683365 (Cam-
berley) after Spm.

Apple Il bits, DR memory and Supertext
word processors. Microhush 100 printer,
KRAM, Supertalker, Applepie, TABS
system, Padmede Sales Ledger. NPE101
keyboard Compucolor 2 (16K) compu-
ter (slight fault) spare chips ete. Offers to
tel: D4R62 60268,

Tandy colour computer Upgrade by
Tandy 32K plus extended Microsoft
Colour Basic. Jovsticks, Chess ROM-
PAC, Quasar Commander ROMPAC.
Some Chromasette magazine casseties.
£250. Tel: 01-674 2125 evenings, -
weekends (Streatham).

LYNX software 9 games including Space
Bug, Hangman (with 250 words). All
feature high resolution colour, graphics
and sound. Send £3.5010G. L. Banks, 25
Woodficld Park, Walion, Wakefield,
WE26PL.

VIC 20 + Commodore cassette recorder,
Super Landerand Road Race cartridges,
games cassette, £190 ono. Tel: 01-226
5632 after Spm.

Colour Genle EG2000_ unwanted gift only
four months old. Some software. poss-
ibly can deliver northern England or
Midlands. Must sell. Best offer over
£170. Tel: 061-737 3519.

Acom Atom 12K RAM fitted with BBC
Basic ROM giving choice of Atom or
BBC Basic. 5V3A P.5.U., leads, manu-
als, £140. Tel: Northampton 32287
daytime or Leire 209666 after Tpm,

VIC 20 and CIN cassette plaver, 8K
RAM, beginners course, M/C book,
mags, cassettes boxed, £180 ono. Tel:
Portsmouth 0705-380 324 after Spm.
Buyer collects.

Video Genie 32K plus monitor and Base 2
printer. Extensive modifications includ-
ing three extended Basic ROMS. 200
programs plus books and mags. Total
value £2,700, will accept £450 ono. Tel:
Watford (DU23) 44192,

Acom Atom 12K + 12K. fioating point
ROM, power supply unit. Instruction
manul, many games and books, includ-
ing chess, £200. Tel: 01-529 2748,

'BUY & SELLFREE AD FORM

i For your free PCN ad, fill in this form putting one word in each box allowing a maximum of 32 |

[ words. Write in block capitals and don’t forget to include your name and address, or telephone

number. Butdon'tsend anymoney . . . we offer thisservice toour privatereaders, free of charge.

| It’s worth warning, however, that we absolutely will not include ads from companies, large or !
small. Also, we cannot guarantee to putany adin aspecificissue, but will work on a first come, first |

served basis. Reprints will be out of order too unless submitted on a separate form. Send your
complete form to Personal Computer News, 62 Oxford Street, London W1A 2HG.
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|
|
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Small School Software

Study Packages are designed to a high specification by experienced specialist
teachers for use both at home and in school. Based on the well-establishec
technigues ofindividualised leamning schemes, the Packages consist of a suite of
objective matched programs using to the full the capabilities of the BBC-B Micro,
supported by software documentation, course notes, exercise materials,
Revision program and Post Tast.

Package Titles include:
+=+=The Theorem of P:ﬂhaznras =+ +First Steps in Algebras+«
=+«Mental
all priced at £6.95 ing

But send for 2 full description and List of Titles enclosing a s.a.e., to—
SMALL SCHOOL SOFTWARE, 41 Sinah Lane, Hayling Island, PO11 0HJ.

rithmetic Testss++

M & J SOFTWARE

Dragon Companion Book....... . .. £4.95
Discover 7 extra graphic modes

Study the workings of BASIC with the
disassembler

Take complete control of video memary
mapping

Increase the processor speed (not a hardware
med)

Append programs from tape

Incorporate useful routines from BASIC in your
micprogs

Add commands to BASIC

Dragon Implementation of Forth E15
This is a cassette based implementation and is
fully documented.

Forth Listings ........................... s
6502, 80B0/Z80, 6809, 6800, 1802 in stock
Installation Manual ... = £5

Necessary for implementing FORTH and its
editor.

All prices inclusive of postage and pacxing. Cheques
and FOs made payabie please fo

M & J S0FTWARE

34 Grays Close

Scholar Green

Stoke-on-Tranl ST7 LU

Tel (0782) 517876 DEALER ENQUIRIES WELCOME

microcentres ltd

- still available

: GO FORTH & % 1
Laboratory Mietosyslems Z-50 FORTH Version 2.0 now includes muiti-
tzsking, editors assemblars, ubstes, good manual and games

£45 VAT M . iianien ESDENAT

55 VAT  IBMPCarSIRIUS.......... E95 VAT

wares K
+ DO
EDBE, 5500, 1602, 65000, 75000, VAN,

8502, 5800, 6504, 804017
Apple ][, LSI-11, Eclpse.
Jupiter Ace — excellen FORTH miceo

Gaod range of FORTH baaks sad bmplemeetalion:.

Micrepencessar Engineering Limited
21 Hasley Road, Shidhéy, Southamplon, 501 5AF,
OT03-1THEZ

.. ETB-VAT

FREE! D BASE 11

sta\:f:u.s l;sl phone NOW
OSBORNE/

Telephone (0295)

67551

North Bar, Banbury,
Oxon. OX16 OTF

SPECTRUM

Asstackitiol mont ol the populorsafteare ard edd-orw
ol past senics and an infroducs affer o medenof Pare ApaAST
Merwrs of 5% off oll softwore ardered, Examplas of disco

THE HOBBIT £14.20 PIMANIA £9.50
BLACK CRYSTAL £7.12
FOOTBALL M#NhGEI;;;FEEJ ETRATOR/TIMEGATE
3D TUNNEL/ORBITER/GROUND ATTACK/COSMIC

RAIDERS £5.465

PLUS THE LATEST SOFTWARE FROM
SILVERSOFT MUMNCHER/CYVER RATS/
SLIPPERY 51D £5.65 EACH
P&P 50p Fren an 2 or more lopes
Send lorge SAE. for price it

Visit us on Stand 510 IVYSOFT
al the Midland 91 Cleeve Drive, lvybridge,
Computer Fair Devon PL21 9B5
28-30th April, (07554) 4088

Mike York Ph.D — Miciocomipulir Semaces
9 Rosehill Road. Landon SW18 2NY. Tel: 01-874 6244

Nascom/Geminl computers with UCSD

The renowned BCSD p-sysiem has now been implemented for
the MNascm, Gemend MuliBloard.  Galaxy  Uuanium  and
Kemlworth Computers  The ungue pocode porability (which
exlens to verlually any compten ) has been compbemented by a
umigue desc portabiily wisch enables the readig wnd wiitigg ol
masl standard formats

lﬂl;c ol the above compulers (64K, 2804, BO » 25 screen,
twin lopgees e g ©1495 for o Galaxy 2| can be supplied, ready
to run WCSD Also Sage Il or Sage IV The full range al UGS
busingss apphéations sollware can be supphied wilh @ menemal
“fun Lime” only sysiem (please enguire}

Alerreabvedy . the lull UCSD "Development System” intludes
a top quah'I’r sereen edior, Mer hnker. macig assembler (INE
compiler (Pascal, BASIC or FORTHRAN) and many ulilities

Prce: £375. (Fxtra compelers: £150 ear,nl}

An optonal "Natwe Code Generalor is also available (£75)
and TurtieGraphics  Poces corect at ume of witing and
exclusive ol VAT SAF to above addiess

CASSETTE SOFTWARE

For TRS B0 Model 1 Level 2Vides Genie 3003

MACH4 — Eﬂmﬁuudwﬁie,verify,loudl;qui:
&SyslemﬂRSSOnnI}ri,rclncmeEN
AID — Seven function basic toolkil, Re-

number, move lines, compress,
search, relocotes ...,
DISPLUS — 12 Function disassembler; Printer
support, search, arithmetic, relg-
[ ] e S R S e o [ ]
Justthrew from our ranges send CH/PO), or 20pfar detols. SAE natreg

Dealers welcome.
JK Gosden Software,
Tineslip, 13 Ashtead Common, Ashtead, Surrey KT212ED

Professor Frank George's famous
Football Pools Forecasting system
is now available for microcomputers.
The program (and useful booklet) is
supplied in the following versions: -
Apple 11, Pet, Video Genie, TRS-80,
Spectrum, ZX81,BBC ‘B’, NewBrain,
Sharp MZB0A, Sharp MZBOK.
Obtainable froam Dealers, ar write
to: Professor F.H, George,
Bureau of Information Science
Commerce House, High Street,
Chalfont St. Giles, Bucks.

\ Horse race Forecast Program ready. J=

RENT!
Daily, Weekly, Monthly

IBMPC.......ccooiiirennennens., fromES9.06
SIRIUS 10 MbWINCHESTER ... from£93.75
APPLElle............... weeerenne frOME3T.50
APPLEN+.....ccvvevvinnnrneee. fromE28.13
Plus all peripherals and software.
Prices above are pw + VAT,

ATLANTA
DATA SYSTEMS

350/6 Old Street
LONDON EC1V 9DT
01-729 1411

JUPITER ACE
USERS CLUB

Newsletter, software (both games and
utilities).
SAE for details.
Remsoft, 18 George Street,
Brighton BN2 1RH

TRS-80L2/GENIE SOFTWARE P 6K)
Cassefte 1: Space Invaders (m/c), Mastarmind (finds your
code in seconds), Appolka (m/c), Machine code copier,

Defuse and Rate.
ALL SIX PROGRAMS ON ONE CASSETTE FOR £4.35
Cassette 2: Space Defender: A fast professional quality
m'c game in graphics with a 1op 10 ladder continuous
display of Score elc. Afast, realtime, action packed game.
Apelle 7. An exciting mic game with sound eflects and
graphics,

BOTH PROGRAMS ON OME CASSETTE FOR £3.95
Each cassatta costs £3.95 (or both for £6.95) from:
K. Meeran, 32 Lismore Road, S. Croydon, Surrey CR2 TOA.

The majority of mail order items advertised in
this magazine available from our extensive
stock.

PHILIP COPLEY HI-FI LTD
6Westley Street, Ossett, WestYorkshire.
Tel: 0924 272545
We are conveniently situated nearthe M1
and M&2 motorways.

WANTED URGENTLY

Arcade-type gamas programs for Specirum, ZX81,
Vig20, Oric, Dragon, BEC Micro and Ly,
Wa pay top royalties or buy your copyright lor cash,
MNational mail order and dealer sales ensure yow get the
best reward for your genius,

Write or call fnfo

NORTHWISHLTD
THE GROUND FLOOR, RALLI BUILDINGS, STANLEY
STREET, MANCHESTER M3 5FD
or Tel: 061-832 9143

84
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Software

1K ZX81
MAZE
GOBBLER

The only full feasure I8 version of the famous Arcade gamme.

® Smooth fast machine code.
@ Intelligent monsters.
@ Energy pills.
# Om-screen scoring.
® Speed-up action,
O tape with “Superbeeakows™ £3.50
Selec software, (PCM) 37 Counciller Lane, Cheadle,
Chashire SK8 2HX. 061-428-7425
DEALER ENQUIRIES WELCOME

V EXCITING -
OPPORTUNITY

We are seeking good quality, original, dubugged
games and utility programmes for the ZX81 and
Spectrum (1K to 16K). We are offering an
attractive remuneration package for the right
fprrogrammes.
Write to us at Dialgrove, 10A James 5t., Covent |
Garden, London WCZ. You will be pleasantly
surprised by onr appraach.

SCIENTIFIC SUBROUTINE
LIBRARY

VOLUME 1 —STATISTICS AND FITTING
FUNCTIONS
Mean, SD; normal distribution, partial expectation,
Chauvenets criterion, least squares Gt 1o polynomial and
zrbil_mr'_\' [!J nction, repetitive least squares fits, covariance
matrix, chi-squared statistic, matrix inversion, solution of
simultaneats equations.

VOLUME 2 — LINEAR PROGRAMMING
Reduction of a Simplex rableau, integer programming,
partial integer programming, conversational linear program-
Tung system, least cost mix problem.

VOLUME 3 — FURTHER STATISTICS
Ranking, quantiles, frequency, l-way table, correlation
ceefficient, T, chi-squared and F distributions and their
inverses, T test, chi-squared test, Wileoxson test, lingar and
matltiple regression, ANOVA 1-way and 2-way.

VOLUME 4 — TRANSFORMATIONS &
SORTING ALGORITHMS
Fourier, FFT, Laplace, numerical integration and dif-
ferentiation. Exchange sort, Quicksort, Shell sort, Tree sort.
Manuals including full source listings with implementation
noles and documentation —BA&FI‘C £25 per volume

PASCAL £30 per volume
Software in CP/M (8° 555D) or DECRT-11
(RX01) formats — £75 + VAT per volume,
CP'M TO DEC FILE TRANSFER
Software to read and write RT-11 format RX01 diskettes
under CP/M, Supplied on 8° SS5D diskee — £25 + VAT,

MICRO LOGIC CONSULTANTSLTD
57 Station Road, Southwater,
Horsham, W. Sussex.
Telephone: 0403 731818

WANT TO USE YOUR SINCLAIR?

We really mean use your ZX81/Spectrum
Progames offer the best in games. education and
business pragrams, and books, o suit everyone.

Hire & tape/book for two weeks (approx £1-40) then if
you want it, pay the difference, if not, return it, and try
again!

This unique service is available for £10 a year,
Send cheque/P.0. for membership card, catalogue,
news, reviews and special offers,
PROGAMES,

10 Leyburn Grove, Chapeltown. Shelfield 530 4ES

B B C

MODEL B SOFTWAR

INVADERS ~ £5.95 ,
GALAXIANS £6.95
CENTIPEDE £6.95

+LOGO £11.95 (NEW)

Fres p&p 48hr dellvery
CHEQUES & P.O. 'S TO SAM

SRM

542, MANCHESTER ROAD, BURY, LANCS BL9 SPA.

NEW PROGRAMMERS —
READ THIS

We're really fed up with Asteroids, Invaders and
the usual bering alien attackers; are you?

you can wrife unusual and onginal games
,‘tj’rggrammes for DRAGON 32, APPJ.% and

1C-20 write to us now.
Exclusive ropelty cgroomant avoiloble.

Dept. PCN1.
B8 Harrow Close, Chessington, Surrey.

S-H _Cnmpl.ﬂers. }‘I 90/4a €115, Extanded Basie £40,
joysticks £15, Atari 800 16k, inc Basic £249, Ded Rec £35,
poysticks £8, Sharp MZBOK 48k £249, Pet 2001 Bk £199, Vi
20 £99, Ded rec £35, Super Slot £10, Tandy Trs 80 Mod 1
LV2£115 Bi-pak Zon £15, HP41c £110, Casio FX502 £25,
HPI1E £29, Acorn Atom 12 + 12290, ZK softwareing, The
Fast One £5, ZX File £5, Q save £9, Video View £5,
Serambile £3, VAH Payrall £5. Machine Code Monitor £5,
PBS £4, Fast Load £4, Pools £3. Video Plan £2, VU Calc£4,
Computer calc £4, Centipede £4, Tl soltware inc TY
extended Basic £5, Parsec £10, Oldies but Goldies £5, TI
invaders C5Connect 4 £10, Graphing £5, Elec LibES, Struct
Eng £5, All prices including VAT. Morgan Camera Co, 160
Totteham Court Rd, London W1. 01-388 2562,

Revising for exams?
IX micro user?

Then vou should combine business
with pleasure with our learning
programs!

Our 40+ products for ZX81 and
Spectrum include CSE/16+/0 Level

programs in groLocy
CHEMISTRY
ENGLISH
HUMAN BIOLOGY
e PHYSICS

Aasf are priced ) i
Plecae send s ee for Seiads o

AVC SOFTWARE

PO Box 415 Birmingham B17 9TN

A.I.M. Research
GOOD SOFTWARE
NEEDN'T COST
THE EARTH

Forth

xForth is our highly praised implemeaniation of the
Forth-79 international standard. It is fast, extensible and
Tully CP/M compalible, with many enhancements. Used
by professionals. but at prices for everyone. From £48.

Word Processing

by Mark of tha Unicorn: available for CP/M, Unix and
many other operating systems. Screen editor Mince
£115", Paginater Seribble £115°. Bath £210°. Mince
damo disc & manual £25 (£15 refundable against order).

The Final Word

— word processing thal goes beyond the Stars! Similar
features to Mince and Seribble, ina single package, plus
fealures lise recovery fram hardware crashes, £198°

Spelling Checker

The Waord — best by far, yel cheapest. See Byte review
£51*

The Waord Plus. E100*

Database

dBase |1. 30 day irial pariod! £390*

Accounts

Exact Businass Systams — compleld accounting
package, including payroll. £495

Pricos marked © assume £1 = £1 80 Al prices ane subect 1o
availability and for Korth Star DD discs. For Supert
CPM, and Torch lormats and £5 each to xFerth, Mince and Scnbble
and £10 50 Findl word,

Add £3 p&p to all orders and 15% VAT
Dealer enquiries welcomed

20 Montague Road,
Cambridge CB41BX [
Tel: (0223) 353985 =

Hardware

SOSBORNE 1

DOUBLEDENSITY £ASK
S0COLUMN £ASK
PRAXIS35+CENT £425
FxB0 £ASK
ADLERTRD 170DAISY £675
OLIVETTIM20 AVAILABLE
01PRINTERCABLES €17
PX CONSIDERED
SEE US AT LONDON COMPUTER FAIR
STAND NO 38

CALL THE SPECIALISTS

MESHURST LTD
Tel: 01-579 3197 (Chadwell Heath)

PRICES EXCLUDE VAT & DELIVERIES

OSBORNE 1

* Monitor + cable £104
= Adler/Epson/OK| ECALL
« OlivetiET121 + RS232 £799
= OSBORNE ECALL
+ Gamesfor Osboma fromE19.95

We specialise in Osborne &

hold large stocks of above.

CALL FOR SUPERB PRICES

FRASER ASSOCIATES
Buckingham (02802) 6087

WANTED PERSONAL COMPUTERS
all modials bough for cash
Morgan Camera Company
160 Tottenham Court Road,

London W1 Tel: 01-388 2562

SPECIALIST
COMPUTER INSURANCE
WE CAN INSURE YOUR COMPUTER

) Al risk.

| Reinsiaternent of data, increased cost of wosking eic.
il Fudl Bireatozemen £over
Mo eaenpuier is 190 knge to insure, and our insurance devers. most cousines
arcund the waild

PETER DAVIES ASSOCIATES

IMNSUIRARCE PEMRSIONG FiramgCE

29 DALTON STREET, CATHAYS, = (0227] 394277
CARDIFF CF2 4HB

To Advertise
Call

lan Whorley

01-323 3211
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Accessories

) SHORT-LENGTH
APRIL 83 NEW LOW PRICES! i .
e ATARI UTER/AUDIO TAPES
C) If you have searched without success for
vic — ] B
T 720 COMPUTER ”’;'%’.fé},g; ATARI 400 COMPUTER  only £148! high quality low cost short-length tapes
CASSETTE RECORDER only £40! * ATARI 400 & BASIC only £184! then sit back and relax.
* ATARI B00 & BASIC only £320! Premium Grade Agfa R.F.W. Cassettes. For
Ti Q * ATARIB00/48K/BASIC only E375! example, with a minimum order of 25, you
EXAS DISK DRIVE _only£278! can purchase 25 cassettes of 212 minutes
TEXAS 99/4A COMPUTER only tis:_.'! Software at huge discounts also available o ai\’c‘““e eachl side for only £8.75p plus postage &
commodore MAIL ORDER: (01)-647 1713 ¢\ CO% (o a¥ packing of £1.95p. Fill in the coupon and
CK W‘M 8 COSDACH AVE, caldlod post with your remittance to: R.F.W. Re-
COMMODORE 64 £45 OFF WALLINGTON, SURREY SM6 9RA CﬂfdlngSSupplres, Green Acres, North-
lands, Sibsey Nr. Boston, Lincolnshire

PE22 QUA.
All prices are inclusive of VAT at 15%

To: R.F.W. Recording Supplies,

Green Acres, Northlands,

Nr. Boston, Lincolnshire PE22 QUA.
Please send me high-quality audio tapes in
Iht?f ?uantﬂy indicated (tick where applic-
able

U101 NASCOM TRSSD Ete

All single board micros Bouse your mbero dise drives and arpansions ia 3
single case sae for details,

BB micro aigs VIC DRAGON ATOM

THE ‘BIG' ==
_FREE! DBASE II
= . Still available ;

stocks last phﬂl'l.e NOW

Anexpansionmoduleipr
PoUl G0 wil
dise drives

Sor tBkeba
Coming =
exira madule
BEpanSion:

25 cassettes
(including £1.95 pé&p)
Bl 2daimnes s e

Telephone (0295)

maee cataits

wiwse  SILENT COMPUTERS  2¢hour 6 25 5 1
uily 27 WYCOMEE ROAD, ansa-
Viewing by LONDON N17 3 phone “North Bar, Banbury, 50 cassettes
Sppairsent 801 3014 microcentres Itd Oxon. OX 16 OTF (including £2.49 pé&p)
O2% mins............ ik b £19.95
EEEming:. oo it e i et £20.45
EPSmMING: cntiatn 220.99
etaosl & e )] e 21.49
Accessories B0 £22 49

100 cassettes

, (including £3.50 p&p)
O 2% mins....... e
_l_ 5 mins......

The Dragon Dungeon vaults are filled with the widest selection of software .[JJ ?gbm":r;gs : ey
and peripherals for the Dragon 32 available in the UK. Descriptive catalogue Including Inlay can & eidsdabsis.
on request. We are also the home of the largest Dragon User Club in Total Remittance £

existence and publish the monthly news letter “Dragon'’s Teeth”. Annual NAME

membership £6.00 (6 months’ trial subscription £3.25). ADDRESS

THE DRAGON DUNGEON,

PO Box 4, Ashbourne, Derbyshire DEG 1AQ.

TEL: ASHBOURNE 44626

THIS ADVERTISEMENT

| enclose my cheque/PO
Please make cheque/PO payable R.F.W.

DRAGON 32 or
TANDY TRS-80 Colour?

Lots of programs — lots of useful hints and
information EVERY single month in

Flernemhelnha Rubik Cube? They were great fun, but did not "RAINBOW", an exciting new 200-page
have a real practical use. : 2nd agazine from U.5.A.

MNow rrompldeal the: latest cube for executives — Rubiks e Send Eéﬂeg | el . 5
Calendar, a permanent desk top calendar, that re-organised AN -25 (plus large 56p s.a.e.) for
avery day will stimulate your brain and ensure you keap track sample issue to
of lima! o st ELKAN ELECTRONICS (Dept. PCN)

Owrbulk purchase direct from supplier enables us to offer FREEPOST A
you the full size Ideal cube for only £2-99 which comes boxed :I H A N ! »
and includes post and packing, At £2-99 inc we are indeed \ J 11 Bury New Road, Prestwich,
selling these at under half manufacturer's recom- W Manchester M25 6LZ
mended price of £5-99, i 'I 8 or telephone 061-798 7613
Dont delay, send off today! (24 hour service).

NORTHBOURNE MAIL ORDER : :
2HAGBOURNE ROAD DIDCOT OXON £2-99inc ZX81 & SPECTRUM
- = = e HARDWARE
DHAGON 32 JUVSTlCKS DXB1-Built keyboard with Single key EDIT, RUBOUT,
SPE&I{ER * Top quality, easy to handle joysticks, FUNCTION and CURSOR keys. 2 Snilt keys, large space bar and
Boost your beepwitha Spectrum Speaker. for the enthusiastic games player. e s T ST L
Just plug into your Mic Input. Comiplete with £14.9 5 : i il
volume control. Noscldering needed. ONLY oD plis 75p p&p Meany ZXB1 and SPECTALM Add ons. Send 20p ar SAE for
Only£5.50 inc. P&P c:lgoég;:‘ calaloguee of Hardware/ Sobtware. Bast praces arcund)|
AlanWhite, 11 Nettleton Close 67 ELSTOW ROAD, N.Lockyer
: ! 33 Pedmore Close, Woodrow South,
CanfordHeath, Posle,Dorset. BEDFORD MK42 SNT. Readhes s s e
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Accessories

Programming the

PET/CBM

By Raeto West

The Reference Encyclopedia for
Commodore PET and CBM Users
Comprehensive teaching and reference book
on programming Commodore’s 2000, 3000,
4000 and 8000 microcomputers and
peripherals. .

Many programs, charts and diagrams. 17
chapters, appendices, and index. iv + 504 page
large-format paperback. [SBN 0095076500 7.
Price in UK and Europe £14.90 each (includes
post and packing). Five or more £12.90 each. 48
hour order turnaround guaranteed.

From dealers and booksellers or direct:

Trade Manager, Edward Arnold (Publishers)
Ltd, Woodlands Park Avenue,
MAIDENHEAD, Berks SL3 3LX.

Tel: (062882) 3104

‘A masterpicce” — Creative Computing

“‘Essential " — Edwcational Compuning
“Excellent™ — Fim Srrasma

“Comprehensive & Accurate’ — Jim Bunerfield

Send orders ard make cheques pavable ro;

Trade Manager, Edward Amold (Publishers) Lud,
Woodlands Park Avenwe, MAIDENHEAD,
Berks SL33LX.

Send ... copylics Programming the PET/CBM at £14.90

Tenclose chequePOTor £ ..ooeveeei e

ADDRESS.

L

TAPE.

New Stud Poker (A K) £5.50

New Reded Attack (K) £6.50
New Gakacticans (K) £10.50

D.TE

IF YOU OWN A SHARP MZ80A OR MZ80K D. TEC CAN PROVIDE
YOU WITH A SOFTWARE SOLUTION. WE HAVE EXTENSIVE
RANGES OF BUSINESS AND HOME PACKAGES ON DISK AND

COMPARE OUR PRICES WITH DTHER LEADING SUPPLIERS

New Snakes & Ladders (A K} £5.50

:u aﬁn shortly maving into new larger premises carrying extensive ranges, Watch this space for
tails,

Sendl SAE for full catalogue, add £1 plip with order

DIGITAL TECHNOLOGY

254 Bridle Road, Eastham, Wirral, Merseyside L62 8BX. Tel: 051-327 6336

Serambler (K} £6.50
Genera Kr:l:--vledi&llu-z\l' 2(AK)E5.75
Frigit Machine (4 K) £7.25

16 COLOURS
RGB SYMNC
SOUND
BRIGHTNESS/VOLUME
CONTROLS

'SPECIAL COLOUR
MONITOR

From £49 inc vat
These monitors are compatible with the BBC.
Lynx, Oric, Acomn, and any other computers with
R.G.B.
16 display Colours, plus Brightness Control,
Quality sound amplifier with real loudspeaker,
volume control, for big quality sound from your
computer, If you're interested in having all these
features for your computer display, then send a
stamped S.AE. to us labelled "COLOUR
MONITOR".
ALSO AVAILABLE AT SPECIAL OFFER
PRICE: New 14 inch colour T.V. and colour
monitorwithallabovefeatures, fullytested and
with 1 year gurantee for only £175 excl. VAT.

Come and see us for a demonstation

KK ELECTRONICS
12 Plumstead High Street London SE18

To Advertise
Cdll

lan Whorley

01-323 3211

A
Second User Equipment
*x* SALE x*xx
MEW EQUIPMENT at vary special prices
OLYMPIA ES 100 RO 17 cps Dalsywhes! q rinanas S N
ZENITH H14 Matrix Prnbers, Serial .. £165,00
DLIAL 8 inch drves, case. psu PSR o [ o
V21 Groen Screen Moniio e ETS.00
EX-DEMONSTRATION EQUIPMENT
INSIGHT VDT1 Termnal wilh W.P. Keyboard ..., 349,00
MCCOMBO B4k 0.0, Twin Disk Microcompater.—............. £695.00
DIAELD 1620 KSR 30 cps ._.... B T
BT S e

Oevelopments
22 Torwrd Court oo A

e D S TR, SOE

BBC32K BBC16K
FOR YOUNG I:HILIJI_E!I (1-6 YRS)
“A First Book of Micro-Rhymes™
5 traditional nursery rhymes
See the words — Hear the unes
Watch the moving pictures
Listen to the sound affects
only £4.95 (inc) from
Peter Gordon, 20 Essparﬂ oad, London N19 SNW

START THEM YOUNG!!

Services

BUSINESS HOME
COMPUTERDESK -

-

>
z -
ﬂChUICEﬂf %&"2&“*
laminated finishes, || = —

| =" e
J¥

Single draw, roll \'"%

under draw pack

and shelves. As seen£96.00inc

BETAPRODUCTS VAT &delivery
Tel: 061 747 9260. Forgs 24" (standard)

Other sizes.

THE MICROCOMPUTER
SERVICE BROKERS

Contact us for free advice and 1o find the best service

INSURANCE (loss, damage, breakdouwn etc)
MAINTENMANCE AGREEMENTS

Also consultancy, Bespoke Software, Training,
Software Evaluations etc.

Wirite or phaone

LAURISTON
COMPUTER SERVICES

Lauriston House, Shepherds Way,
LIPHOOK, Hants. GLI30 THH
Tel. (0428) 724364

INSURE
YOUR COMPUTER

Impact damage, Fire, Theft & Transit Insurance
for your Computer Equipment:
ETIOE] S00COVEN ..o £8.00pa £10(excess)

£1,500t0£2,500.. F16.00paf15{excess)
200 e £8,000., £16.00pafas5jexcess)
g o ... E20.00pa £25 (excess)
fails
KGJ Insurance Brokers
& Haglaﬁﬂmd. Stourbrid
‘Wast Midlands DYB 10

Tel (03843) 5333/2545

BERKSHIRE MICROS LTD.

gecond-hand home and busingss microcompuizrs and
peripherals bought and sold.

We specialise in second-hand Apple equipment also
msmmsmmmynnwmicms and consumables.

(0344) 84423

HOBBYIST LIMITED

Open 6 days 10am-7pm. Wednesday and Saturdays
5.30pm.
Authorised Apple Service Centre.
Apple lle, Epson HX20 Portable Computer and Epson
%80 Printers all now in stock. Also, wide range of
supporting peripherals and DOoks,
3 The Broadway, Manor Hall Road,
Southwick, Brighton BN4 4ND

Tel: 0273 593345

EX-RENTAL BARGAINS
Superbrain 1 S5 (34088 floppy) £850+VAT
Eﬂ-ﬂag warranty
Superbrain 0D (680KB floppy) £1,550+VAT
J-month warranty -
88G MPI matrix printer (100 CPS) £195+VAT
with interface and cable for Superbrain
Softwade packiges available

Thames Valley Computers
Telephone: Maidenhead (0628) 23532

F"i»,-namais&lmnn Stable. | specialise indirecl data nup!imlnﬁ
for the following cassette-based micros: BBC AB, ZX Spectrum,
Oric and Dragon. : :

My prices ang very competitive with a 1ast Wrnaround.

Dot matrix printed labels 10 order o blanks {iractor)

i 08692 2831 i

For further information about rezl-time cagsetie copying
&  wrileor ‘phone ®
46 WEST END, LAUNTOMN, OXON. OX6 0DG. _/;
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THE CENTURY

i COMPUTER
PROGRAMMING

PETER MORSE
IAN ADAMSON
BEN ANREP
BRIAN HANCOCK

The complete guide to programming in Sinclair BASIC
using ZX81 and Spectrum Microcomputers

Sinclair have sold over 600,000 ZX81's
and Spectrums, which means that
somewhere out there are 600,000+
potential programmers.

-There are enough books and collections
™ of programs on the market to help you get
| beyond the user manual. The Century
Computer Programming Course aims to

e transform any Sinclair owner into a

LN etk serious programmer — whether they own

a Spectrum or a ZX81, whether they are

THE COMPLETE GUIDE TO totally new to computing or simply have
PROGRAMMING IN SINCLAIR ideas in advance of their current

| BASIC USING THE ZX81 AND expertise.

SPECTRUM MICROCOMPUTERS Beginning with the elements of BASIC
‘ syntax, The Century Computer

Programming Course takes you right
through to the creation of sophisticated
applications programs. More than 500
pages and 200 programs and routines
makes this a monumental project.
Without it Sinclair owners are likely to
remain games players for the rest of

‘ -. --- R B ~.f] theircomputing lives...

. - lllustrated with line drawings 544pp

| B3 B2 m ‘ ='= m = £9.95 (paperback)

| o TEERT B e T Available through your local bookshop

To: De;::artment CCs8
George Philip Services Ltd

- o] o e
ﬁ:ﬂgﬁfﬂ?&iﬂ Vaie (Please make your cheque/postal order

| enclose my cheque/postal order

West Sussex BN17 7EN payable to George Philip)
Please send MR e COD‘{'.-"'CDDiES of LTt e e e e e M,
THE CENTURY COMPUTER IRCICIEESRE ol L SRR s

PROGRAMMING COURSE at E"I"IED per .............................................................

co (OS-[ ald) {E1350 ost aidfor .H................................................: .........
ovgrsepas ac?dresses] el Please allow up to 28 days for delivery

[CENTURY
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GAS] NEW
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Selected titles available from larger branches of Boots and W.H. Smith, Specirum, Laskys, Currys Micro-C ond all good Computer Shops Also by mail arder from Software Express




