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KAYPRO 10
£2875

Vinchester Disks. That'sthe short answer started set of software applications including word

iy the Kaypro 10 professional computer is
arving out big market ferritory for itself in the U.S.Ten
Megabytes of integral hard disk
storage give itthe edge over other
systems in its price bracket.
And because the Kayprois
truly portable you can take it out info
A% screenthatseasy  the field with you to tackle the big
ontheeye. challenges head on: production
scheduling, sales performance
analysis, technical processing
...orwherever real memory
storage is vital.
More bang for your buck
isn'tthe only reason why the
Kaypro 10 and the floppy disk

Packs away into a light steel carrying case. [

aypro 2 and 4 make sense for every
siness that's going places. There's a
9 inch screen, a stylish alphanumeric
keyboard and access to a whole world of
Etandard software (with a FREE get-you-

processing and financial spread sheet).

Find out more about the portable system you won't
outgrow from your Kaypro dealer. Or cut out the coupon
for more details. The Kaypro range starts at £1,395.

|—To CK Computers, sole UK distributors of Kaypro.

I Please send me more details of the Kaypro range.
Name

I Company

I Address

| Tel. no:

|

|

|

6 Devonia House, High Street, Worle,
Weston-Super-Mare, Avon, U.K.

Tel: Weston-Super-Mare (0934) 516246.
Telex: 45786. A

CK Computers Limited




Pull-out and keep
Micropaedia
Design, debugging and program

structure in our teach yourself
programming course

Monitor

Industry claims more casualties

Husky turns hunter

page 4; Casio blooms at Amster
dam show — page 5: UK leads in
home computer use — page 6; Meet
Hu new Newbrain masters — page

I‘CNChaﬂs 10

Random Access 13
Readers’ letters, with a crisp tenner
for the best.

Routine Inquiries 14
Whatever your machine, whatever
your problem, we can probably
help

Microwaves 16
Your tips cover Atari and Colout
Genie displays, sound on Oric and
Dragon, and a couple of Commod-
ore utilities

ders offer 44
eep your collection in mint condi
tion

Readout 57
New books for 64, Apple and BBC
awners

Two educational programs for the

ZX81 and Oric.

Back Issues 73
If you like the look of this issue just
see what you missed
Databasics 74
Buyer's guide to peripherals
Quit/Dateline 88

Who won £20 for making us laugh?
We name the name

Syl

Desk. ¢ e
clock tray, pen bald et

Lamp

2; PCN gets its hands on Coleco’s |

ProgramCards 53|

'Carry out Kaypro

| Portability and hard disk storage in an
executive-style box. Kaypro makes its bid
to mop up after the demise of Osborne
David Guest picks up the story

Hot CoCo 25

Makc more of graphics on the Tandy Color Computer, thanks to Harold
iques with low resolution and the Print @ statement.

BBC Special FX 30

Paul Giblett's guide to the BBC operating system via a
complete dictionary of *FX commands.

PCN | PRO-TEST: SOFTWARE
Spectrum edited 33

Not an abridged micro but a package called Mentor designed to ease Basic
programming on Sinclair’s best-seller. Ted Ball undertakes the course of study.

Sinclair takes stock 37

Keep track of the comings and goings with this off-the-shelf
program for the Spectrum. Bill Quentin reports.

'BBC schools programs 38

Colin Cohen checks out a range of educational entertainment.

-TEST: PERIPHERALS
A little brother 41

Take a portable typewriter, add a RAM store and give it the
facility to hook up to a micro and what have you got?

'Ace in print 46

John Lettice, still in the printing department, investigates a Centronics
interface for the Jupiter Ace and the Spectrum

AMEPLAY

Valhalla brings out the Viking in Spectrum owners 48
PCN brings together a batch of the latest Commodore 64 games. 50

Cube roots on Atari and 64 with Slinky and Hexpert.
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antab crashes

liquidator will be appointed
But the Ace may not disappear.

Bancroft

Jupiter Cantab, manufacturer of
the Jupiter Ac ed trading

and is to go into liquidation.
ny, which has never
employed more than five people. is
ctim in the increasingly
cut-throat microcomputer market
The Jupiter Ace, in its time, wi
aninnovative computer using Forth

as the resident language. The
trouble was that the time ran out all
100 quickly

The micro has been beset by
culties for most of the year. The
até delivery of expansion memory
and software by Jupiter Cantab
proved to be a major handicap.

The company has also had
internal problems. One of the
founders of the company, Richard
Altwasser, who designed the hard-
ware for the machi left in July
and resigned as a director. This left
the firm in the hands of Steven
Vickers, itssoftware expert. He was

dif

joined by Geoffrcy Walker as
marketing director.

The changes in the management
came at atime when sales of the Ace
started to falter. The company
stopped advertising in micro ma

es, and the Ace dropped out of
PCN's 1op 20 hardware chart at the
end of June.

While the Forth language has a
dedicated following, few softwar
houses produced programs for the
Ace.

One such company is Brighton-
based Remsoft, run by John Noyce,
whoalso runsthe Jupiter Ace Users
Group. Commentingon the demise
of Jupiter Cantab Mr Noyce said:
“It’'s been on the cards for some
time. The Ace was the only product
it had. It was getting old and its
design was not as fully thought out

in the winding up of
the company will be a creditors’
meeting on November 8 when a

An improved ver
substantial case, called the 4000,
was being made for release in the
US. Remsoft is negotiating with
Downsway Electronics, which has
already manufactured a supply of
machines ahead of the launch, to
make a limited number of the 4000
for the UK market.

John Noyce said the user group,
which has 300 members, will con-
tinue in order to help owners of the
Ace. He thought that Ace users
should not suffer too much by alack
of support for the hine. “The
circuit board of the Ace is well made
and not likely to fail. The m:
problem is the rubber keys wearing
out. But many people are already

switching over to full travel
keyboards,” he said
There were no immediate signs

of a Newbrain-style

last week
rescue bid

Econet farce

Schools who have bought BBC
micros have found that they cannot
get hold of Econet systems to link
the machines into a network.

In many cases the dealers who
supplied the original machines are
not allowed to sell and install
Econet systems. As a result schools
re being forced into a ludicrous
situation where their hardware is
serviced by two completely diffe-
rent companies.

The ban on Econet sales has been
i down by Acorn. Apparently,

ompany considers that Econet

the
is a *high-tech” product andit is only
allowing a small percentage of
dealers toinstall it

‘We need to be satisfied that the
dealer has the technical expertise
and facilities to install the system
properly and provide a full afier-
salesservice,” aspokesman said. As
aresult Acornrecentlyintroduceda
certification scheme

One school caught in the trap is
the High School of Glasgow. It had
placed an order for Econet and
originally expected delivery in the
summer, in time for the start of the
autumn term.

The High School had bought its
BBC micros from a local dealer,
Comscot, which gets its supplies
from Acorn distributor Leasalink
Viewdata. Because of Acorn’s cer-
tification scheme Comscot has
found it virtually impossible to
obtain a supply of Econet hardware
and software.

Mr J Simonis, the school’s assis-
tant bursar, says that the school gets
excellent service from Comscot and
would like to haveits Econetsystem
installed and serviced by the same
company. He is therefore far from
happy with the situation the school
now finds itself in.

Tl axes

99/4A

By
The Texas Instruments TI 99/4A
home computer is dead.

Texas Instruments announcedon
Friday that it was getting out of the
home computer business as of
November 1 after recor lossof
n in the third financial
year and a $119.2
the previous quarter

In a statement for the press, the
company said: “The first nine
months of 1983 have been the most
difficult period in the history of T1.
In order to limit further financial
strain, we have made the decision to

| withdraw from the home computer

— we believe that the
but correct, decision to

market
painful,

withdraw (will mean) that period
has now ended

lso means, of
ch and develop-
ment work on the home computer
10 replace the T1 99/4A will cease

ly and that TT will not be
releasing any more home micros.
Tl added, however, that the
home computer shutdown will
mean the company is free to
concentrate on their more up-
market business machines. “These
actions do not in any way affect TI's
cipation in the professional

The company still intends to sell
portable micros with its CC-40
d its line of profession-
al and scientific programmable
calculators.

It will offer special prices on
remaining stock of TI 99/4A
machines in the US, but a spokes-
man for TI UK he wasn't sure
how the decision would affect the
price on remaining UK stocks. He
stressed, however, that T1 will still
support servicing and maintenance
of existing TI machines — although
software may become scarce.

T1 99/4A — the latest casualty of the US micro war.

|

Home control
system faces
liquidation

A system that points one possible
way forward for home computers
faces extinction this week
Radionic, a West Country firm of
electrical enginecrs, i likely to pass

home control systems could be lost
According to John Bowring,
Radionic’s managing dircctor,
£65,000 is needed to see that the
system survives.

The Ra c CNS system drives
exotic peripherals that let you set a
micro upas a burglar alarm , a home
‘weathercentre’, adiscolights show

un

It is buill around a Tandy-
compatible system from Hong
Kong, the Komtck micro, with a
cassette  recorder and a
monochrome monitor. The micro
itself costs £180, the full package
about £300. You can use it as a
standard home micro, but
Radionic’s intention with the CNS
was 1o take micros beyond the
realmsof gamesand into something
closer to DIY.

“We felt that th: puhln had had
enough of gam d Mr Bowr-
ing. ‘Our raison d'rlrr hns been to
make people do it for themselves.
We aim to set up a club to stay close
10 the kids who buy these systems
andthey'lisuggest functions that we
can add.’

Al the moment it has about a
en functions running off the
CNS — these span utilitarian,
educational and home entertain-
ment

Some of the *peripherals’ look as
though they might have been con-
structed from Blue Peter designs
but that is the whole point, Mr
Bowring says. The systems arc
intended to be cheaptodevelopand
they use very basic components
Radionic plans either to supply
them ready-made or provide such
detailed documentation that peo-
ple will easily be able to build their
own,

Radionic’s background liesin the
toy trade, and its present problems
stem from a downturn in that
business over the last three years.
“We havetr d to save it (CNS) with
said Mr Bowring, ‘and
they have -.uggemd starting again
with a clean slate.”

Butso far the money has not been
forthcoming. Ironically, with In-
mos down the road costing the UK
taxpayer more than £100 million so
far, a product may disappear for
want of £65,000.

The product itsell seems to
reflect what Gary Kildall at Digital
Research sees as the way forward
for home computers { PCN issue 32)
— away from games and into
control functions.

If Digital Research wantstodoit,
it can’t be a bad idea.
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By Brian Power in Vancouver

The videa games company Coleco
will finally begin delivering its
much-publicised Adam computer
|h|\\\eekm retail stores across the
. and the customers who have
been swamping Coleco with calls
will find it performs to spec for the
most part.

The Adam is a complete system
that includes 80K of RAM, a fast
access tape drive, a letter-quality
printer, and built-in word proces-
sing software, all driven by a Z80A
microprocessor

Ttwill cost $700in the US up from
the original announced price of
$600. Coleco won't explain why the
price has increased but insiders say
there were difficult
printer, the tape di

DN

software

VNN
J 1

Adam dle cast

The company’s earlier stand up to the rigours of constant

forecast that it would ship 500,000 use

units by the year's end has been
trimmed to 400,000, although Col-
eco boasts that customers have
already placed deposts on 100,000,

The fortunes of the video games
company have been pegged to the
Adam ever since Coleco first
showed the machine last June at the
Chicago  Consumer  Electronics
Show. The interest it created was
spectacular anditdidn'tabatein the
ensuing months

A review of the Adam shows that
the micro lives up to its advanced
billing in most particulars. If the
Adam faces any problems it will
probably be with the printer, which
is constructed mainly of hard plast
and has yei to prove it will be able to

extremely
on-screen promplts make it un-

sing. An 80 character upy

The word processing program is
easy to use and the

necessary to follow the user's
manual. But the Adam takes only
36 characters per line, hardly a
number adequate for word proces-
ade is
planned for early next year ina $300
module that will also include a
floppy disk drive.

The system currently comes with
one high-speed tape drive that
Coleco says is eight to 16 times
faster than standard tape unil ind
this element of the sysiem appe
1o work well in a preview
B PCN will carry a full Pro-Test of
the Adam in a forthcoming issuc

orn R iR

CW/P unveils
£300 printer
from Japan

By Wendie Pearson
Cortex-maker CW/P (Issue 33) has

id its hands on one of the new
of very cheap, very slow
Japanese daisywheel printers.

It will be selling the Silver Reed
EXP 500 with a parallel interface
for£299—aserial interface will cost
an additional £60.

Compatible with most micros,
the printer runs at 11 cps, has one
year's free warranty rather than the
more usual three months, and can
be repaired at 250 Silver Reed
service centres throughout the UK
if it goes wrong
CW/P is also selling floppy disk
ives for the Apple II for £159,
undercutting Apple, whose own
units retail for £281.75.

Low marks
for effort

Griffin and George, well known
for its supply of scientific hardware
for schools and colleges, has
jumped on the cducational soft-
ware bandwagon.

Last week saw the release of four
packages for the Spectrum
BBC micros. None of these is
brand new; they are revised ver-
sions of Griffin's large educational
library

You'll have to wait several weeks
tosee the really new products. Even

so, if the standard of the launch
software is anything to go by, you
might be better off shopping
around. Although the proj 3

and parents’ pamphlets, they give
the distinct impression that they are
aimed at parents rather than their
children

Covering the maths and spelling
tion and
short  on  imaginative
approaches to the subjects. They
fall in the rote-learning and drill
practice school of instruction, and
few children will feel motivated to
spend more than a few hours on the
programs.

— The Alphacom 32 printer, which has been selling like the
lhot cakes in the US to users of Timex/Sinclair

ch s Groans
h—n—m-mummmmm.

Hyperion
meets Ajile
threat

The Hyperion portable has become
the latest system to come down in
price. One of its UK distributors
Bytec-Gulfstream, has taken 14 per
cent off its price and added free
software

The Hyperion, built by the North
American company Bytec, is also

sold in the UK by Anderson
Jacobson under the name Ajile.
Hyperion  from

Bytec-
Gulfstream will now cost £2,599
and that will include the Aladin
database management system. The
Ajile’s recommended retail price is
£2,995 — bui that hasn't stopped it
beating the Hyperion into PCN's
Charts (it holds the number nine
position)

UK monitor
maker sorts
out problems

Flag-flying has cost UK monitor
maker Cabel orders over the sum-
mer but the company says that it has
overcome its problems and has its

production  schedules back on
course.

Cabel was reluctant to go over-
seas for components when a major
supplier let it down, and as a result
of lost production it lost orders. But
itsays that it now has its production
sorted ut, with 1,000 units a month
coming out, and that there should
be no further problems. Cabel is on
Tewkesbury 0684-298840.

Oric ROM near

By Bryan Skinner
The signs pointing to a new ROM
from Oric are growing clearer.
Following Softek (fsswe 32) a

vu'nml \nftv\:m house hasrevealed

will be released until all its software
suppliers have approved it. “We
don’t want to get into the s
thits ULA in theissue
said a spokesman.

Oasis Software has announced
the imminent release of two new
’uclugu for both the Oric and the
on. These are to be a Basic
mmpjlm nd the structured lan-
guage Pascal. They will cost in the
region of £15.

Oasis said that it actually has a
copy of the new ROM and has been
using it for the compiler develop-
ment — the Basic compiler will
therefore run on both the old and
new ROMs.

Oric International says that some
are houses have been supplied
EPROM versions of a proto-
type new ROM' in order to modify
existing programs and to develop
new software. Oric said that the

new ROM has had all the old bugs
ironed out and has several new
features included in our
brochure’

A spokesman said that ‘most’
existing software ‘should’ run on
the new ROM, but refused to go
intodetailed comparisons of the old
and mew ROMs. One comment
made was that there would ‘prob-
ably' be an upgrade path (ie from
old to new) but that as the new
ROM was still in the pre-
production phase, no marketing
policies had asyet been worked out

No release dates were given, but
following a recent warchouse fire in
which some 15,000 old-ROM
machines were destroyed, Oric will
probably be bringing production of
the new ROM forward as fast as
possible in order to meet existing
orders and gear up for the Christ-
mas rush.

As an interesting aside, it seems
that following Oric’s fire on the
Thursday night, a neighbouring
warchouse went up on the Friday.
Police are said to suspect that an
arsonist got the wrong building the

first time round
—t kB

‘not
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Crackers in
Christmas
advertising

makers take

.'I\.MM ™
Mm-«ummvmuu&ummm

ms-i-mmmmum&-wsmm

But there’s a lot of jostling in the back row and some of the Santas’
smiles are looking strained. After all, they want to have a job next year
dhkmmm--—dnlﬂumw

But Apple has apparently
mmmmmmmwhwu

the Mac is a Big Step Forward in the 52,000 range of home personal

computers.

Clearly, Apple wants as many Il and lle upgrades as it can hang on to,
and if the Mac lives up to the advance billing it will get them. Software
mmhum MWMM
:v:n-m-ﬁ-h
the 9in screen version of the TRS model 4. Dubbed the Model 4B (as in

Kaypro Il and can run all the software developed
Model Il

Hard disk machines in the sub-$3,000 bracket are beginning to
proliferate, thus offering the 10 competition. There is the
numunummum,mwn.h-uum.um

prt-ﬂh-nlhl
This machine is not transportable but it does cost $2,950. Kaypro

mﬁ-&hmuﬂdmamdmﬂquln
help things along Coleco has budgeted $25 million in advertising.
Commodore is said to have a full 30 per cent of the home computer
market now, so president Jack Tramiel switched ad agencies again.
Myrrdin Jones, vice-president of marketing ‘Commodore commented
“this shows that Jack Tramiel considers business as a war’.

DCN MON
==I|PCN MONITOR ==

A little Huskyw1

The portable Husky computer will
get a smaller sibling this week
Husky Computers (formerly
DVW)isset o bring out the Husky
Hunter, an aluminum-clad Liquid
Crystal Display, CMOS-memory
portable about half the size of the
Tandy Model 100/NEC 8201A
portable computers. The machine
will cost about £1,000, include 70K
of non-volatile mema
CP/M-like oper:
Memory on the machine is ex-
pandable up to 208K, in lots of 64K
at a rate of £500 per 64K. The
keyboard is  Spectrum-style
*. but maintains a tight

p the machine totally water-
proof.

Although it admits the price

Husky's Humer — a tough portable with 70K of non-volatile memory.

might secem a bit high for a
consumer machine, Husl 3
hopes to sell the new
mainly to companies and profes-
sional people. It ady has in-

est from the Ministry of De-

e mostinteresting aspect of the
machine, however, is not the size or
the memory — but the fact that it
supports a CP/M emulation. The
emulation means that you can
M program to the
ense agreements

The CP/M emulation will treat
the memory like a disk drive, and
the ‘scroll-across’ feature of the
Hunter’s40character by 8line gives
you a simulated 80-column screen

Using 0S-9

A new user group has been set up
for people interesied in 0S-9, the
disk operating system that will be
used in the Dragon 64 due out next
month

oup is affiliated to the
Computer Club and is
intended for students and commer-
ci

sers
0S-9isarelatively new operating

or 0484-864130 (after 6pm).

system which is designed to work
with the Motorola 6809

Apart from working with the
6809 — a fast and powerful 8-bit
chip sometimes referred 1o as the
programmer’s chip 05-9 has
many Unix-like features.

For further information contact
Mr MR Ellis, Secretary, 08-9 User
Group, Ist Floor, 16 New North
Parade, Huddersficld, HD1 5JP.
Telephone (484-516179 (daytime)

Jones. This was the third agency in as many years for ds
T

HQ staff after a loss of $122.4 million in the last quarter.

Atari’s fate now seems to be resting on the Alan Alda series of
commercials. Warner has budgeted $50 million for the fourth quarter
Alda ad-blast.

Just to show that i
b of micro il m

aren’t
announced alarmingly poor results for the quarter. Wall Street

two.

Sharing the front pages with such glum stuff was the happy absurdity
of the FBI's dawn raid on dozens of youthful hackers in several cities.
m Southern California was the hll‘tdll'pld—.

reading
mmrm-dhnumummm Intruding
Bomber’, Shuttle’, ‘Kilroy XIV' and so on.

Rugged Ricoll

If you thought Sinclair add-on
keyboard: prettymuchofa

u've got a surprise
coming. The metal-cased Ricoll
RIKB1 bounces off the obstacles
other keyboards find terminal

For £37.95 Ricoll (Ormskirk
79104) has produced a keyboard
radically different in approach from
its rivals. It has a space bar and 41
industrial-qual keys, but it
doesn't follow the current practice
of putting PSU, interfaces and soon
inside the case

A Ricoll spokesman said there
were a number of reasons for this,
and for the all-metal construction
Plastic keyboards tend to break if

you drop them, and as Ricoll is
looking at the educational market,
toughness is important.

Keepingthe PSU outside the case
should also mean that there will be
no earthing problems, and electric-
al noise will be kept down. And
apparently the metal case is ideal
screening if you happen to use your
micro with a CB i

You can fit the RIKBI 10 your
Spectrumor ZX81 easily, but Ricoll
also operates a fitting service at no
extra charge. Because of Ricoll's
design policy, it probably won't be
that easy to run it with Interface 1
but the company will be looking
into this.

PCN NOVEMBER 3-NOVEMBER 9, 1963



Sandra Grandison in Amsterdam
.‘\llhuugl\ it wasn't the season for
tulips at Comdex ‘83 in Amster-
dam, it was certainly a blossoming
event for the launch of new micros.

The show attracted the bi
names in the computer business
from J and Europe
For some companics it was the first
time- their products had had a
European exhil

At least six machines made their
first public appearance and among
them Casio put up no fewer than
threeofferings for people tolook at
This is the first time the pocket

standard keyboard, the machine
comes with a monitor giving 640 x
200 dot resolution

The 8086-b
MS-DC
Depending on the configur
can hold up to 20Mb and offers any
cight colours at once from a chy
of 16.

On its own soil, Dutch electrical
giant Philips showed its answer for
the portable market. The P2000C
consists of three models— the main
difference  being  the  storage
capacity.

Allmachines run the familiar Z80
processor using 64K RAM, ar

compuler expert has moved to
home and business computers.

For the home compuler user was
the Casio 00, alternatively
known as Quick-Draw. Usinga Z80
processor, 4K of RAM, 16K of
ROM and 16 colours — with 28
sprites — you can produce interest-
ing characters using the spongy-
type keyboard.

In addition to its normal 68 Ascii
key layout, the machine has some
function keys for games playing and
drawing. There arc two attack keys
and eight cursor control keys for
drawing vertical, horizontal and
slanted lines

Sound effects can be achieved
with the three voice chords, four
musical octaves and one effects

Built-in software includes
3 Basic for background picture
tion and animation movement.

On the business side were the
PP 1000 Series and FP-6000, an
-bit and 16-bit respeciively. The
FP 1000 has 64K RAM for main use
and 16K RAM dedicated 1o the
video. And in addition 1o its

Attaché — the last pre-Peanut IEM-comportable?

have a low profile keyboard and %in
monochrome nmmh)r The P2010-
1 and P2010-2 have 2 % 160 floppy
disk drives and come with a word
processing and spreadsheet prog-
ram. The P2012 has 2 x 640 floppy
drives and comes with Basic

An American company called
Otrona displayed an IBM-compati-
ble portable computer called the
Attaché. A little on the heavy side
at 20ibs, the machine runs dual
processors Z80 and 8086

Y n display, 256K RAM

and fold-away keyboard, the
Attaché comes with two 5Vain disk
drives holding 360K each. Running
MSDOS 2.0 and CP/M 2.2 the
chine will give you a lot of
software from which to choose, and
for starters two packages are
thrown in

Japancse computers manuf
turer Spectravideo had its |
brainchild, the SV.328 personal
computer, on view. Pitched at the
home user, the machine hopes to
join the ranks of 14 other Japanese
companies afier it clinches a deal

est

Casio comes of ag
in Amsterdam sho

vulh Microsoft to use MSX.
MSX is a set of standards for 8-bit
computers and means that
the SV.328 will be CP/M compati-
ble and run all Microsoft's 8-bit
software. Selling at around £299
when it reaches the UK this
machine will make an attractive
buy, especially with the abundance
of software already available.

Some of the impressive features
of the §' nclude 80K RAM
expandable to 144K, 16 colours, 32
graphics sprites, three sound chan-
nels and eight octaves. In addition
Spectravideo had its slightly older
machine the SV.318 on show

The Amsterdam cvent is a spin-
off from the Comdex shows that
have attracted large crowds in the
— the next takes place in Las
Vegas next month. Like many

the Hannover Fair in recent years)

showcase for the Japanese — but

Spectravideo — jumping the MSX gun with its SV.328.

R

thistime they didn't have the
themselves.

The US companies that have
stayed a
past, atle; y
presence at shows is conce
were there in force. In the portable
class there was the 4 of
and also Non-Linear Sy
the guise of the Kaypro
The Kaypro is u
ntleof the
Osborne, and it looks as though it
could be raising its profile to play
the part to the full

Undoubtedly, the show didn't
dra any end users — it was more
of agathering for companies togeta
taste of what’s happening in the
industry and to clinch a few deals
As the manager of a computer
company admitted: ‘To be quite
honest if you've already got a
distribution network in Europe for
your product then this show
wouldn't hold much for you."

o

systems
mingly taking over the

RIGHT CONNECTIONS — A handly little gadget called the Smart Cable 817
C Itis at the

and peripheral, and

(Cable matches up all the data, MM.I,
WQTMHLIINIIEFHM_”M

Washington 98005.
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Commodore rules

We may be also-rans at world
domination, cricket and the
Eurovision Song Contest but Bri-

tain still leads the world in at least
ane thing — the computer use

Attheendoflast year 5.7 percent
of the UK population owned a
computer. Not even the US could
match this figure — it had 5.1 per
cent

The numbers come from Data-
quest, which also discovered that
Commodore has by far the largest
proportion of sales in the sub-
$1,000 bracket.

It put the total value of systems

raked in, depending on your point
of view) 43 per cent. Reflecting this
domination, Commodore has re
ported profits of $24.3 million in its
most recently completed financial
quarter, an increase of almost §10
millionon the same period last year
Commodore also leads the field,
according to Dataquest, in the
number of systems sold — of a total
estimated at 2.54 million it has
contributed 37.9 per cent. The
nearest challenger was Texas In-
struments with 21 per cent, and
Sin (by courtesy of Timex)
came third with 19.7 per cent

the list apart from Commodore that  is feeling the pinch in the US price
doesn't have any serious clouds on  war; and Atari is widely believed to
the horizon. Tlis inserious trouble  be the brink of
in this section of the market; Timex

on financial

collapse

sold at $563 million, of which Autari is fourth and Tandy fifth. s scnil
Commodore had supplied (or Tandy is the only manufacturer in  Commodore — cleaning up in home micros of the sub-S1,000 class.
T

VOX POP — Following

Solavox has broken the £200 barrier for colour

Fidelity,
monitors with a 14in model that sells for £169. There are also 20in, and 22in
Teletext,

sets, with remote
taking the price up towards the £350 range. The 14in screen doubles as
‘with a fold- d

to choose from. It is sold through Comet discount stores.

Research Machine puts
software in Chains

Chain, Rescarch Machines™ net-
work system for schools, is about to
bring with it the promise of £2,000-
worth of software.
The packages that RML is giving
away with Chain include Wordstar,
Logo, and Pascal. On top of this
another £395 will buy you Multi-
plan, CIS Cobol, and Fortran. The
presence of Wordstar and Multi- ) RML plans to implement
plan suggests that RML is looking “Il\(m RAM diskson the workst
beyond the educational sphere for  tions that populate a Chain network
its network, and indeed a spokes- — these are usually 480Z Link
man confirmed that the company systems or upgraded 380Zs. This
was looking at the possibility of will enhance the operating speed
supplying business users as well Research Machines is in Oxford
Chain is up 1o version 2.0 now, on (0865) 249866,

with about 450 installed around the
country. The improvements in 2.0
include the spooler system, boot
routines, and more flexible disk
changing and directory facilities
Version 2.1 should support hard
disks

Further into the (but
probably not more than six months

future

Compilerama

By Wendie Pearson
Software house Softek is getting
firmly behind machine code pro
gramming with three new products
for the Spectrum

It as launched a kit called The
Complete Machine Code Program-
mer which contains a machine code
monitor-assembler and an editor-
mbler together with a booklet
Itisintended tointroduce people to
machine code and to act as a
reference guide. The kit consists of
a pair of cassettes and costs £12.95.

Suitable for 16K or 48K, the IS
compiler and FP compiler will turn
Basic into machine code so that you
can get the benefit of machine code
speed without having to learn it.

The IS compiler won't handle

Is, but it will produce
hine code thatisup to 200 times
as fast as Basic, according to Softek
boss Tim Langdell, while the FP
compiler isa ‘floating point’ compil
er that will handle decimals and will
produce code that is claimed to run
10 times faster than Basic.

They are both on cassette — IS
for £9.95 and FP a1 £19.95. You can
save money by buying the pair for
£24.95, and both come with
manuals.

You can get the products, as of
this week, from Boots, Lasky's or
direct from the company in Covent
Garden on 01-240

STICKING POINT — Instant response in a video or computer game, says
Electronics, can be a vital factor in a life-and-death situation.

between
is styled to match the finish of the computer.
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unan Rescue sk SPECTAUN, I UBERATOR (e e game

n scientis! This ame teota ook SPECTRUM)
gun:

Ay wwn; arc
ip and lerry you comm, ‘This 100°

achine code presen
o hecode presantation that shoulg

A e S of sansor amming hey may
prove formidable Using 1

dragon 32 © o Rire Graphics s game can ofter up pran

o Roid you spell leveis of combat

8 OR 18K, sompiation

e, bt .ni - IR0 OF PREY (0 o

5 ks capt s ot & Evil BOOR A
1t MIC v.-s.un of
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ALSO AVAILABLE: Nuclear Altack/Grand Prix Hangman/Super Docker ZXB1-16K
ic VIC20 — £5.95 Basic VIC20 — £5.95 £495
sic VIC20 — €595 Hearls & Diamonds/H-Lo Basic. Bouncing Gorillas ZXA1-16K —£4.95
Space Assault 3 or 8 VIC20 — £5.95 -
Apple Bug/Crazy Climber Basic Machine Code Monitor (A RSN N NN NN
VIC 20 — £5.95 VIC20—£14.85 T I

VIC-20 Machine Code Monitor @ £14.95 each Please debit my Access/Barclaycard (delete as necessary)

s oy o Nembee (LLLTTTTTTTTTTTTTY
Number

Demon Driver @ £5.95 each
| { i
Applebug/Crazy Climber (2 pack) @ £5.95 each enclats Cracus #70) for £

Nuclear Attack/Grand Prix (2 pack) @ £3.95 each Name
Hearts & Diamonds/Hi-Lo (2 pack) @ £5.95 cach Address
spI:l Assault @ £5.95 each-For 3K & 8K VIC-20 ree Postage maniand UK anly

:::::::::::J




QUICK,, SMART
AND EFFICIENT

PRODUCTS FOR THE
SPECTRUM, VIC-20, ZX81,
S

FEATURES

@ Wrinen entirely

Give your
a new IIT\“ \hlll\
Visen RAM cartridge £34.95 wy e or Two Player Option

Switchable between |6k or Bk + 3 @ Hall of Fame @ }'uJJ colowr and sound

Blast the fast moviag centipede, as it sakes down lowards

you, in the depths of the green forest. Score points by
shooting-up mushrooms and the deadly spiders. But beware
ACPERSON, which will gobble anything in

PROBABLY THE BEST
AVAILABLE AT DEFINIT
THE LOWEST PRIC I'
£20.99
ECHO Amplifier and
Tape Switching Interface

n\l\!ll}'ﬂ

From I'u\ the new FDS for Ilw
HARDWARE ZXBI  PANDA e OFT
il b 3. al Li .
ok AR D

37, Willowslea Road, AN A

Worcester WR3 70P EDUCATIONAL cfoo"-r

Telephone: 090555152 SOFTWARE Jap'ss
g,

Hey Dad! We use
that at school ..!

SPECIAL
wsis ) OFFER ,@-q

16K ONLY £19.95
2K ONLY £34.00

ALSO AVAILABLE FOR THE:

KEYHOARD similar 0 FDS Special thanks to
D e Buytwo
THE QUICKSHOT JOYSTICK T L : g y « Good computer shops
(NTERFACED) fSeic  {EVBOARD £9.95 inct ! » Or MmOXre everywhere
SWITCHING DEVICE with 2 + Access « Adtel ansaphones
‘ ine . s S}
AMFSFR (- msyied VXN DCARGON TVITIM, &b , 7 andget | wenster and otherimaginative
¢ bar 19,95 inc . i
29 1 newih o &1 software distributors

+ Simon Stable's Real Time Tape

\ off each. Duplmalmg Company.

" FOX
EI.ECTRONICS

\
\
|
141 ABBEY ROAD, BASINGSTOKE, HANTS. TEL: 0256 L ¥ o . L }
|
\
\

Please send me
SPECTRUM UPGRADE ZX-PANDA 16K/32K RAM PACK
VIXEN CARTRIDGE Hi\ KEYBOARD

Name | Tick at least two. Remember, if you

enly buy one you pay the old price.
”

Adkdres

Post Code

24HR CREDIT CARD SALES BARCLAYCARD N0, [CTITTTTTTTTIT]

OVERSEAS CUSTOMERS PLEASE ADD £3.50 p+p.

Take this coupon to yout
local dealer or post direct.
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Tradecom International, the com-
pany that now controls the destiny of
the Newbrain, will be an unknown
quantity to most UK users. Ii was
previously Newbrain distributor in

t perform running the show,
and what changes can Newbrain
fans expect to see? Tradecom direc-
tor Jack van der Schier has the
answers,

Five miles east of the o
university town of Leid
the banks of the Old Rhine, is a tiny
village with a barely pronounceable
name — Koudekerk aan de Rijn
This is the home of Tradecom
International, the firm which took
over the Newbrain microcomputer
twoweeks ago (PCN, issue 33). It's

d Dutch
. along

Rkl
Jack van der Schier, Tradecom director: “We're a real technical club.’

ils,” says Mr van der
Then we can begin with a
an slate

The Newbrain
verti

keover fits into
I marketing
is concerned
[hn\ whrain is aimed at the lowest
market segment

What will change. now that the
Newbrain is in Tradecom’s hands?
First all, there will be an
about-face in the access to informa-
tion about the Newbrain's operat-
ing system, a subject on which
Grundy Business Systems was de-
cidedly coy. “That will be an open
matter,” Mr der Schier says, ‘to
allow the equipment to be used toits
full potential.” Getting to know th
Newbrain  better has  given

ML‘L m's

of

Ferranti Computer Systems hopes to have Concurrent CP/M and MSDOS
running on its Pro-Personal Computer by the end of the year, and to make the

system multi-user soon after that. The basic £2,800 PPC Model 10 comes with
mt—mmm-ﬁmu Ferranti’s own version of CP/M
which includes Basic. Top of this business range is the £5,845 PPC Model 40
which comes with 20Mb Winchester and 1Mb floppy disk as back-up. Ferranti
can be contacted in Manchester on 061-499 3355.

From Newbury to Teddington to Holland

Tradecom new ideas for better
programs and new applications. In
this respect, Newbrain user groups

can count on full support from the
company. Future plans for the
Newbrain include extension from
32K to 64K RAM in the standard
model and an extension of func-
tions. The development of a possi-
ble‘Newbrain Mark 11 could follow
a parallel path
For the time being, the Newbrain
vull continue to be produced in
d, where the necessary
and technology are
Until now 18,000 New-

ns

kmm how

the warehouse and parts are r
for the assembly of an additi
2,000. Obviously the Newbrain is
no  mass product;

ket

Tradecom doesn’t aim at the mass
target

market, but distinct
groups

Tradecom be, 10 ye
with the development of
entry  system  combinin
Triumph/Adler electric typewriter
with an optical reader. Philips
marketed  the  system  with

— the Newbrain finds a home.

Tradecom handling the technical
aspects. The typewriters evolved
into terminals and the terminals, in
turn, into electronic work stations

Tradecom grew into a systems
supplier and builder of computer
networks. The firm recently com-
pleted a coax d
network for the ‘\ukrl‘md\\
dolie Maatschappi
of Shell and Exx
‘multi-colour’

The network is
which
connects diverse computer systems

solution,

both inside and outside the com-

It has also developed an ad-
vanced network module  which
lows the link-up of 16 Newbrains;
a configuration that lends itself
especially 10 the field of educ

We're a real technical club’
van der Schier says of his 22
team. ‘Up to now, we've ev
without asales representative. Cus-
tomers flock to us for the service we
give

But after all the turmoil, van der
r's first priority is to normalise
matters and restore faith in the
Newbrain,

Type a Telex

Prestel users can now send telexes to
anywhere in the UK for only 50
pence using their Prestel sets or
microcomputers with a Prestel
adaptor.

The new service is an exte
the Prestel mailbox service
sender receives confirmatl

the telex was delivered by a message
in their Prestel mailbox.

Unlike the normal ielex service
the Prestel-telex link is not interac-
tive. You can't have a telex con-
versation with the person at the
other end of the line nor can you
receive telex messages yourself.

Further  informat can be
obtained from Prestel page 6018.

3

indy Model 4 owners can now run
the popular CPM 2.2 operating
system on their micro.
Montczuma Micro, which has
aptation work on Digit
reh’s CP/M. has included a

done the

al Res

number of utilities with the DOS.
The first is INTERCHANGE,
utility

that allows the readin
and copying of 20 different
facturers’ disk formats.
ysimilarto
DOS/LDOS
6.0. The utility is called Memlink,
and you need 64K RAM in your
machine before it will be of much
use

Sclling at £171.35 CP/M 2.2 on
the Tandy 4 supports an 80x24

Memdisk used by TR

odel 4

video, plus inverse video
cursor addressing. The
keys on the Model 4
utilized.

The format utility allows for a
number of disk formats o be
constructed and packages like
Wordstar and Calcstar are now
available formatted for the Model
4, using CP/M 2.2,

At £44.85 you can also buy
Toolbelt for the Model 4, which is
an extensive version of Toolbox
already available for the Model 1
and 111

Montezuma Micro's software is
in this country by

nd direct
function
are also

ted
erx
Contact them on (424-220391
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ELIMINATE
FAULTY
CASSETTES

DataClone is the first com-
pany in the UK established
specifically for the duplication of
data cassettes

All other duplicating houses
are audio oriented — only Data-
Clone has a duplicating system
designed from scratch purely to

handle computer information.
T'he result?
Greatly improved reliability
in data transfer rates from 300 to
beyond 2400 baud — previously

unattainable.

All formats catered for. Quan-
tities from 200 to infinity

Contact us now for brochure I

DataClone the first
specialist service for computer

cassettes.

DATACLONE HAS
EXPANDE|
AN EVEN FASTER
TURNAROUND. NOTE
NEW ADDRESS.

DATACLONE

UNIT 1
ROSLIN SQUARE
ROSLIN ROAD
ACTON, LONDON W3

This top 30 games list is compiled from both independent and multiple sources across
the nation. It reflects what’s happening in high streets in the two weeks up to October 27
and, like the micro charts, does not take account of mail order sales. The micro charts
this week show the number of machines sold in the same two-week period so they tell the
story in the high street between October 14 and October 27.

e E Kong Ocean Spectrum £5.95
A 2 (6 ManicMiner  BugByte Spectrum £5.95
¥ 3(1) JetPac Ultimate Spectrum £5.50
> 4 (4 Zoom Imagine Spectrum £5.50
A 5 (8 Hobbit Melbourne Spectrum £14.95
¥ 6 (5 [Penetrator Melbourne Spectrum £6.95
A 7 (10) Harrier Attack Martech/Durell  Oric £7.95
Y 8 (3 Right Psion Spectrum £5.95
A 9 (30) Gridrunner Llamasoft CMB64 £7.95
A 10 (13) Arcadia Imagine Vie 20 £5.50
A 11 (21) Devilof Shepherd Spectrum £5.95
the Deep
¥ 12 (11) Jumbo Jet Pilot Thorn/EMI Atari £29.95
¥ 13 (9) Horace and the Psion/Melbourne Spectrum £5.95
Spiders -
A 14 (27) Hovver/Bovver Llamasoft CBM 64 £7.50
A 15 (17) Zip Zap Imagine Spectrum £5.50
A 16 (—) Golf C/Rentals Spectrum £5.95
A 17 (—) Scrabble Psion/LG. Spectrum £5.95
A 18 (19) Football Addictive Spectrum £5.95
Manager
¥ 19 (16) Yomp Virgin Spectrum £5.95
A 20 (23 Tranz AM Ultimate Spectrum £5.50
A 21 (—) 3D Deep Space Postern Acorn £8.00
A 22 (24) Monstersin hell Softek Spectrum £6.00
¥ 23 (22) Xenonl UK Oric £8.50
A 24 (—) Xadom Quicksilva Spectrum £6.95
¥ 25 (18) Hallof Things Crystal Spectrum £7.50
A 26 (—) Blue Max Synapse Atari £27.95
A 27 (—) Cookie Ultimate Spectrum £5.50
¥ 28 (20) Heathrow ATC Hewson Spectrum £5.50
¥ 29 (13) Pool CDS Spectrum £5.95
A 30 (—) Hunchback Superior Acorn £7.95

LLAMASOFT!!

awesome games software

p
. viczo

& {/ CBM 64

{4 ATARI

RHE SPECTRUM

NOW IN BOOTS, LASKEYS &
'RETAILERS, OR FROM
49 MT. PLEASANT, TADLEY, HANTS
TEL. 07356 4478
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Neither mail order nor deposit-only orders are included in these listings. The prices
quoted are for the no-frills models and include VAT. Information for the top-selling
micros is culled from retailers and dealers throughout the country and, like the games,
is updated every alternate week.

PCN Charts are compiled exclusively for us by MRIB (Computers), London, (01) 408
0250.

HARDWARE

dm »
g
PROGRAMMERS

Softek is continuing its search to the furthest
‘outports of the yalaxy for Suparstars of Machuns C
Programming to expand i foree of Game
(Particulary for Spectrum, C: u..u. o Eretron)
In return we will offer fo
o e poteni of chiesng N 1 Srot 1 the Gt &
passibis rovaity peyments of the galactic proportions of
5000 8 yoar o mors

Top Tlmlly up to £1,000

MODEL PRICE DISTRIBUTOR
> 1 £99 (SI)
A 2(3) CBM64 £229 (CO)
A 3(4) BBCB £399 (AC)
V. 4(2) Vic20 £140 (CO)
A 5 (6) Texas/99/4A £99

¥ 6(5 Oricl £99 (OR)
» 7 (7) Dragon32 £170 (DD)
A 89 IXs1 £45 (S
A 9 (12) Atari400 £150 (AT)
¥ 10 (8) Atari 800 £300 (AT)
» 11 (11) Colour Genie £168 (LO)
¥ 12 (10) Sharp MZ80A £349 (SH)
A 13 (14) £70 )
A £225

A £150

A £240

A £969

» £472

> £349

v £240

H this is you then phane immediately or write 1o...

SOFTEK INTERNATIONAL LTD.

12/13 Henvieta Street. Covent Gorden LondonWC2 8LH
Tl 01240 7877

WHAT THEY SAID AT
THE PCW SHOW .

impressive graphics”

Tim Hartnell, author of many best selling
micro books
“A blimmin’ good mega zag'
Jeff Minter, top Vic 20.& CBM 64 games
programmer
“Vary smooth . . . I'l have one”
Andrew Pennel, author of ‘Mastering Your
ZX Microdrive'
“Betier than what Ultimate is doing”
A major UK games dealer

to name but a few who saw . ..

WILD WEST HERO

Now you can enjoy the game that the
ex| loved

Eiﬂl

Wild West hero captivated you in the
fastest, meanest noisiest battle you will
aver axperience in these times. Up to 80
bandits will challenge you on each wave,
all on the screen at once, all smooth, all
in hi-resolution graphics, see the right
hand column for full apec

For the 48K S

Wild West hero uses |u|| colour graphics,
hi-res, smooth movement, dramatic
sound effects, 100% machine code, high
score, two pla SOONDI’L compatible with

Kempston or Downsway joystick
A interface
All Timescape products are guaranteed
h J for life, if our software ever fails to load
A return the cassette for an instant
replacement.
v All orders despatched within 24 hours of
v receipt of order.
A ON \£5-90 POSTAGE
v rY i
v E
1 VIRGINIA GARDENS, FAIRWAYS
A€ Acorn MILNGAVIE, GLASGOW G62 6LG
BM — British Telephone: 041-856 5058
— Hewlett Packard |
— Oric. $# — Sharp. S
VAZARDAY — THE ULTIMATE GAMING EXPERIENCE FORTHE APPLEW o atn wet (Advermuse). o DMROWETAL. T o e ]
e O iR o 3 cana i M PPl o
e oo SRR OOLF 2 rsemsance SUSREROED i
A PTG oot ISk ot 2706 AP T decaom gl woess =
i et ety o u}"n“‘i’"o&lfs'v“:bumm.-.m ] o WAROR THE ATAR
RARGLECR S AP AGHS W 1] - ov —
e poR THE APPLE RORTHATANTE 38 Waegral R RATEoramon caa 5e
AEreace) 0 PAANETEAL iAdvamnre D8 GLoStAssuAT s
A ) wargare BRE s weiODT poca Gim Aot 13
fress 3 BB Soor ek m s — g8
or e a—— S TR o e o amcn 5
BOMBALLE (Wargamal Bas  UTwN(Faramy £ Sawres T
o wa (e S ] DBim  Tawmes it ]
AR CAVETAL e B8 Zawxom e TR THE oW P
Piaas add 15% VAT — Post & Pacing FREE. Parsonalcaars by spponimentory 24 hours servce 7 days s wesk!
Al s are disk based Lnless siated ise. A full st of whal we have availabie s f
Woodland Software, 103 Oxtord Glrdanl, London W10 6NF Tullphnnc D1-8604577
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Just look at our prices and selections; but f you don't see wh
want p siephane o W Aate 5 Bt o e
we stock. We will be more than pleased o give you our

pﬂu
MICROCOMPUTER
Model B. £399
Model B & Disk Interface. £469
Model B & Econet £446

Model B & Econet & Disk Int
Disk Interface Kit.............
Torch Disk pack............... .
Teletext Receiver.........

FITTING SERVICES AVAFLABLE
NDW AVAILABLE — THE ACORN ELECTON

WORD PROCESSORS
View Word Processor
Word Wise Processor .......

DOT MATRIX PRINTERS
Shinwa CP80 F/T
Epson FX80 F/'T
Epson RX80 P/T
Epson FX100 F/T

DAISYWHEELS

Juki 6100 Daisywheel with 2K Buffer ....... 395
Silver Reed Printer/Typewriter inc. RS232 Interface
EX43 & 2K Buffer (Just plugs into your BBC) ...£389

KEENEST PRICED S - seronice
- RELIABLE St

MONITORSTV'S

Philips 2006 14" col. TV/MONitor .....................E258
M»crmec (L [ Pt £287
B IASE e = i e £228
Luxor 14 £565
BBC Official 12 £95
New Phonix Green Screen 12 £89
BBC COMPATIBLE DISK DRIVES

Single Drives 5%

100K-40 Track . £169
200K-40 Track Double sided. £215
200K-80 Track :

400K-80 Track Double sided..........
Dual Drives 5%

200K-80 Track £339
400K-40 or B0 Track Double sided £425
BOOK-80 Double sided £550
Power Supply. £40
CASSETTES

BBC Compatible

New Sanyo Slim 3 £29
Official BBC Cassette Recorder £29.95

* SERVICE coNTRACTs TO EDUCATION AUTHOR-

ITIES AT DISCOUN

* OFFICIAL OHDEHS FRAOM DEALERS. GOV. DEPTS,

COLLEGES AND SCHOOLS WELCOME

TWILLSTAR COMPUTERS LTD
17 REGINA ROAD, SOUTHALL, MIDDLESEX. TEL: (01) 574 5271.
(OPEN SIX DAYS A WEEK— 10a.m. to8p.m.)

willstar!

HOW TO ORDER
You may puchase s of the e lntes
below by cheque. Bartiaycard or Access

Al you rave'o do s B in'ie detads 1 e

jpon below and list your requirements on
& Separit shewt f pepw. Fom 10.v8 A
we wil days. Al
pices inchusive ", Add £2.50

TELEPHONE onusas
(01)- 574
R e ke may_order by lle
Give Card Mo, Name, Address and
tem required
Crech carcs vasd f sgned by card
wsi e the same as card

r Post fo' TWILLSTAR COMPUTERS LTD,
17 REGINA ROAD. SOUTHALL. MiD-

| have enciosed my list of requirements
along with my chequeP.0. for £

| prefer 1o pay with my ACCESS/BARC.
LAYCARD I
(Delete whichever not appiicable)

s |
SIGNATURE I
NAME

ADDRESS. :

EN e ey
TEL (Eve} _I

DON’T MISS :

and

See: B.B.C, Spectrum,
Electron, Memotec,
Atari, Computer
Clubs, Trade Stands,
Books, Software—
Games, Educational,
Businessand lots
more.

Bristol's First
Personal Computer

Technology Show

BRISTOL EXHIBITION CENTRE
11th,12th & 13th of November 83

OPEN FRI& SAT llam-9pm; SUN llam-6pm
ENTRANCE -ADULTS £1-50; CHILDREN 80p

For full details contact
Bristol (0272) 650465
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Ergonomics for

micro addicts

I have just come across Mr
Charles Hardy's letter in PCN
No 27, which included a cry for
help for relief from micro-
headaches. Are these perhapsa
symptom of micro-hangovers
suffered by microholics?

The answer must lie in micro-
Ergonomics. There are two
common causes of headaches
associated with using micros for
any length of time, neither of
which has anything to do with
radiation from the front of any
standard TV or monitor screen,
so let’s kill that old chestnut
here and now.

One cause of headaches is
tension in the spinal muscles in
the neck region, up to where
they are attached to the base of
the skull. The main reason for
this is poor posture due to
incorrect ‘workplace’ design.
If the keyboard is too high, you
will find that you are tending to
liftyour shouiders upin order to
get your forearms horizontal
(try it!). This in turn induces
tension in the neck muscles;
consciously lowering the shoul-
ders occasionally will help to
relieveit. However, prevention
is better than cure, so let’s get
some ergonomics into your
workplace.

PCN £10 Star Letter

If you are sitting comfortably
at the right height, thighs more
or less level and back leaning
backwards by 5° or so, then the
keyboard should be positioned
so that it can be used with the
forearms horizontal (shoulders
down)

The second main cause of
headachesis associated with the
eyes. They donot like flickering
displays, nor displays too close

yes, nor being focused at
nce for too long.
Older eyes find these more of a
problem than younger eyes.
The pointstoremember are: try
to reduce the flicker if possible
by careful tuning; move the
TV/monitor further away (from
1m to half-way across the room
— leads permitting — is fine if
you can still read the display

Do

t carry a LOAD on your shoulders,

unburden yourself on PCN’s letters page.

clearly); and every so often try
the old cricketers’ eye exercise
trick — hold a finger a foot in
front of the face and focus
rapidly between this and some-
thing at the far side of the room
several times until itis no longer
astrain. The general rule is that
if any muscles (eye or shoulder/
neck) are kept still under ten-
sion for too long, they will
fatigue and start to ache.

I hope these guidelines will
help not just Mr Hardy (who
I'm sure isn’t a nutcase), but
others who may have the same
problems and never real
that Ergonomics isn’t just a
make of keyboard!

Andrew G. McNicholl
Burton-on-Trent, Staffs

ervone who wrote
for Mr. Hardy's
ailment. This one covered the
main points made. — Ed.

Deprived Dutch

look to the UK

I would like to respond to the
letter sent in by L Schultinge
(PCN issue 30).

The high prices of software
here in the Netherlands are a
result of the high import prices.

[ would also like to comment
on the appalling lack of soft-
ware available here. If Iwant to
buy a software cassette I must
travel at least 50 miles to find a
shop that sells about one third
of the software availble in most
English computer shops.

Funnily  enough, the
cheapest way of buying soft-
ware is by means of mail order
companies in the UK.

By the way, if anyone knows
of a computer club near me,

please contact me at Anton
Mauvestraat 10, 5831 XV, Box-
meer, N Brabant.

S Foster,

The Netherlands.

Poetic plea

for accuracy

Dear Ms Editor, what have you
done?

You reduced the price of the
BBCB

and off to STATACOM I run.
‘This was the moment | had long
awaited

as pennies to me mean so much,
‘What a shock 1 received on
arrival at Sutton

when I discovered an error had
been done.

So back to my Video Genie I
went

and fed in my ‘Word for Word’,
as a few lines to the Editor were
called for I thought,

I decided to take the plunge.
If the BBC B was still out of my
reach I'd

enquire just how long it must
be,

before programs for my Genie

by PCN boffins

couldbe printed forusall tosee.
Seriou being an ‘oldie’

and possessing a bus pass, I

would appreciate any help that

can be given, particularly with

regard 1o programming, and I

am delighted that you should

have started a beginner's

course on this subject.

E. John Welton,

Sutton, Surrey

Whoops — an outbreak of
slipping digits. Sorry 1o raise
your hopes, but how about
sending us a Genie program for
Program Cards? — Ed.

Communications

standards exist

I refer to your note on the fact
that three *big names’ in the US
micro business hope to estab-
lish a standard set of protocols
for micro users, and charge
$2,500 for the privilege of using
it (PCN issue 26).

Your readers may be in-
terested to know there is
ly a ‘de facto industry
standard’ for the transfer of files
between micros. It is based on
work by Ward Christiansen and
is refer to as the ‘CPM
protocol ‘X Modem pro-
tocols” and even ‘Christensen
protocols’. It started with W
Christiansen’sMODEM.COM
series for CP/M systems but has
become widely used by others
on TRS 80, Apple and Atari

Details of the protocols
be obtained from bulletin
boards which support them for
down — CBBS NE, Liver-
pool Mailbox, London TBBS,
Forum 80 Hull etc.

The protocols include hand-
shaking, check sums and auto-
matic repeat and error facili-
ties, and work very well for
transferring files between quite
different types of micro, either
directly or via modems.

Peter Toorill,
Liverpool.

aerial sockets
can't cope

In reply to Ralph Rapley (Issue
33), there is a possibility of
damage to a TV set when used
with a computer that is often
overlooked. Thatisthe fact that
TV aerial sockets are not made
for constant plugging and un-
plugging as they are quite
flimsy. The solution to this is to
make or buy a short extension
cable. This has the added
advantage that it will no longer
be necessary to grope around
behind the TV set when chang-
ing cables.

R G Daniels,

London

Share your thoughts in the
UK's liveliest micro weekly
letters columns. Funny, feisty
or iful, your letter could
win you £10 if it's of star
status.
WRITETO: Random Access,
Personal Computer News,
VNU, Evelyn House, 62
Oximdm Street, London W1A
G.
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Lostinamaze of bits and bytes, trappedin aforest of errors, bugged by Basic? Whatever the problem,
CALL on us. Our panel of experts is at your command.

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

A symphony of
sound on the BBC
PCN Micropaedia, sound
part four in issue 20 showed
the oscillogram of a clarinet. 1
would like to know if you could
attach a microphone to the BBC
microcomputer to produce the
same result on the screen and
then be able to take the result
and convert it into envelope and
sound statements automati-
cally.
R K Reading,
Birchington, Kent

Yes, itis possible to attach a
icrophone to the BBC.
The easiest way of doing this is
to attach a high impedence
microphone (50K ohm) directly
into one of the analogue to
digital converter (A/D) chan-
nels at the back of the machine.
This will not give very good
quality due to differences in the
impedénces between the mic-
rophone and the A/D. Ignoring
this fact, the A/D can then be
read with the ADVAL com-
mand and some experimenting
can be done. i3

What is coming in through
the microphone is a con-
tinuously varying voltage. This
needs to be sampled at as higha
rate as possible. Basically, sam-
pling means taking a series of
measurements at a set number
of times per second. This sam-
pling rate needs to be as high as
possible, in fact at least twice
the highest frequency to be
sampled.

For audio frequencies this
means taking measurements at
least 40 thousand times a
second. The drawback is that
the A/D converter only per-
forms a conversion every
10msec. This gives a maximum
sampling frequency of 100
times a second and so the
highest frequency that can be
monitored accurately, is about
50 Hz. To improve on this it is
necessary touse an A/D conver-
ter that can convert at a higher
rate, and for practical purposes
this means a conversion every
20 microsec. This can be done
by attaching a separate higher
speed A/D through the 1 MHz
bus.

Once there is a signal coming

intothe computer, it needstobe
stored. The bestway todo thisis
to put consecutive samples into
an array. For example using the
ADVAL command:

10DIM V%(1024)

20FOR T%=0TO 1024
30V%(T%)=ADVAL (1)
4ONEXT

S50MODE 0
60FORT%=0TO 1024
TOPLOTS, T%, V% (T%)
SONEXT

This will plot out the volume
or amplitude levels of whatever
was coming into the mic-
rophone when lines 20 to 40
were executing. This is a bit
rough and ready but should
work, but only really for fre-
quencies below 50 Hz. To
convert this into something
more useful, such as a set of
frequencies you would need a
Fast Fourier Transform (FFT).
This algorithm is way beyond
the scope of this reply, but
various examples of the FFT
can be found in the electronics
journals.

Imitation of a musical instru-
ment, such as the clarinet
referred to in the above letter,
can be accomplished in two
main ways. The firstis to take a
set of samples of a note of the
instrument, at a high enough
frequency, and then just push
these out through a Digital to
Analogue converter (D/A),
this is a device which does
exactly the opposite of an A/D
and could be fairly easily
attached to the user port.

To alter the frequency of the
note, the set of samples would
need to be played back at a
faster or slower rate than the
recorded sample, just like slow-
ing down or speeding up a
record. This has the drawback
that you first of all need a D/A
and secondly the faster and
slower versions of the original
will not be accurate.

The second method requires
the computer to simulate the
instrument using a set of sound
and envelope generators. This
is a lot more complicated and
requires a great deal of proces-
sing from the computer. The
other problem with this method
is that a musical instrument
does not produce one frequen-
cy, it produces a whole set
combined to produce the re-
quired tone. This means that
the computer needs to be
attached to a very clever set of
sound chips. )

But don’t despair, as there

are anumberof add ons that can
be attached to your computerto
do the work for you. Remem-
ber though that you will pay
more for higher quality sound.

Oric acting out
of character

Could you please tell me
w to move a character

vertically up or down the screen
of my 48K Oric in 6502 assembly
language. Although this is sim-
ple enough in Basic I cannot
seem to achieve the same effect
in machine code.
M. Y. Surton,
Swansea

One way of tackling the
blem is to use 2 bytes in
the 0 (zero) page of RAM to
hold the position of the charac-
ter you want to move. This will
be relative to the screen start
and can be found by multiplying
the object’s row value by its
column value. Adding these to
the HIRES screen origin
(40960) gives its exact location
in RAM.

The reason for using the zero
page is that there are a set of
6502 op codes which are esp-
ecially designed for ‘zero page
(0—FF) indirect’ usage and
which make this sort of opera-
tion easier. You could use
address #0021 and #0022 as
these are normally used for
DEF USR related sequences,
soare unlikely to be affected by
an all machine code program.

To move your character,
you'll have to work out the op
codes to do the following: load
lator with the

dump the contents of the accu-
mulator into the new memory
location pointed to by the two
bytes #21 and #22.

Of course, you'll have to add
in routines to make sure that
you don’t run off the screen and
have your character running
wild through RAM, and inevit-
ably causing acrash. Moreover,
if you're using the Oric’s serial
attributesto give your character
some colour, you'll have to
move these as well to the left
and possibly the right of its new
location.

Ambivalence about
Spectrum add-ons

own a Spectrum 48K and
'wish to fit a joystick inter-
face. Is the new Interface 2 from
Sinclair compatible with much
cassette based software, and if
so which?

1 also wish to know if there is
an add-on typewriter keyboard
available that won't affect the
fitting of any peripherals such as
Microdrives. If not, are sepa-
rate keyboards available?
Richard Styles,

Dover, Kent.

The general answer to your
uestion is, no, Interface 2

will not work with quite a
considerable body of cassette
based software. Kempston has
been making considerable
strides towards getting manu-
facturers to accept its joystick
as an industry standard, so
there's a large body of softward
that is Kempston compatible,
and currently will not work with

the -

ASCllvalue of the character,
using an indirect load from the
address given in #21 and #22
and replace the character witha
blank (ie where the object is).
This may be tricky if you have
different PAPER colours on
the screen. Next, you have to
update the contents of #21 and
#22 using the following table;
the star shows where the object
is to be moved from,

-41 -40 -39
=1 cn® +1
+39 +40 +41

Here you have to add the
appropriate value to #21 and
#22, according to the direction
in which you want the object to
travel. Finally, you simply

Interf: 2. A Kempston
spokeswoman tells us that there
are no current plans to change
this situation.

However, it’s likely that In-
terface 2 will become astandard
for new manufacturers, and
other existing manufacturers
are likely to take steps to allow
their games and joysticks to
work with it. You'll therefore
see things improve as time goes

Y.

Keyboards are also currently
in a state of flux. The Fuller
keyboards will apparently take
Interface 1 inside, so you
shouldn’t have problems there,
apart from delivery dates, and
the Mukbus keyboard is being
redesigned to accommodate In-
terface 1. There's currently
heavy demand for keyboards,
though, so youmay have to wait
awhile.
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Scaled a new PEEK in mlcrncumpulmg_’ If printed your tip will earn you a fiver.

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

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

Change the Colour
Genie cursor

There are several ways of
changing the cursor on the
Colour Genie. Some of these

Commodore merger
bid is finalised

The simple merger routine
described in (PCN, issie 32) is
not completely correct.

If you decrement the pointer
at decimal 45, you have to bear
inmind that this pointer really is
a hexadecimal address (6502
style) low byte first (45) plus a
high byte (46).

All goes well if decimal 45
contains a number greater than
one. However, if it contains | or
0, you have to decrement the
complete hexadecimal address
towhich the pointer is pointing.
In other words you also have to

decrement the high byte of the
address.

So,if PEEK(45) givesa | you
have to do this:

verify that the statement

B=NOTA is the same as

B=-(A+1).SoB=NOTNOT

A is the same as B=A, as it

should be
This means that you can use

the function NOT in a very

covenient way to set flags in

your program.

Ruud Hoekzema,

Utrecht,

Netherlands.

Atari characters
walking tall

The following short program
enables the Atari to print out
characters at normal width and
double height. There is one
drawback though, and that is
the characters are not asclear as
they are in modes 0,1 and 2.

10DL=PEEK(560) + PEEK

are done by POKEing the ( (561)#256+4
following locations. Similarly, if PEEK(45) gives 20FORI=1 TO 14:POKE DL
POKE 16410,71 willchange the  a(: + [S:NEXT [
cursor to a line cursor, the POKE43,254:POKE44,PEEK 30SETCOLORI1,8.,12:  SET
same as on the BBC micro COLOR2.8,12: SET COL-
computer. OR 48,5 PRINT
POKE 16410,1 will stop the and44normallycontain land8. CHRS(125)
cursor blinking. Fer Weber, Steven Hurst,
POKE 16410,72 will make the  Venlo, Bolton,
cursor disapp Netherl: Lanes.
David Keely,
] Oric-1 pointer Are you writing
Sl one-liner copy on your Oric?
Impractical tip For Oric-1 owners who wishto  On the Oric-1, the copyright
. move a pointer around for symbol does not appear on the
but useful tec'lll'lllle screen positioning, using the keyboard. It is, therefore,

While experimenting with the
filespec after the enter com-
mand on my Atari 800, I
discovered that afilespec of Kie
ENTER'K:" allowed me to
enter data directly into mem-
ory, without having it displayed
on the VDU (the filespec K
bypasses the editor).

So far 1 can think of no

is a one line

cursor keys

routine to do it.

K=ASC (KEY$+'0'):POKE
#20E,
1:P=P+(K=8)-(K=9)+
(K=11)#40—(K=10)#40
Note that POKE #20E, 1

reduces the auto-repeat delay

down to a minimum.

B Masterson,

practical use for this, but the Poole,

technique can be applied tothe  Dorset.

INPUT ¢ d with great

benefit. NOTeworthy function
10 DIM AS$(10)

20 OPEN #1.4,0,"K:"
30 INPUT #1,A8
When the above program is
run, on reaching line 30, you
can INPUT directly from the
keyboardinto AS, with nothing
appearing on the screen. This
could be very useful for enter-
ing Prestel log on codes, or any
security lock you may have in
your program.
Mr B,
Garston,
Watford, Herts.

If Mr B could send us his full
name, he will be able to receive
his cheque.

for Dragon 32

The logical function NOT isn’t
mentioned in the Dragon 32's
manual, but it can be used
Try the following program:
10INPUT A
2 IF A T]lEN PRINT
"A=TRUE
30 IF NOT A TF[CN PRINT
"A=FAL!
40 GOTO lII
You will notice that for every
integer value of A besides D and
—1, A is both true and false
simultaneously. But if
then A="false’ and if A= ~1
then A="true’. Now you can

theoretically impossible to in-
clude itin a REM statement.

This may be overcome by
typing out the desired line, and
leaving appropriate spaces
where the copyright symbol is
to appear. By a process of
elimination, plot at various
pointson the screen, CHRS(96)
until the symbol isin the correct
space.

Then *COPY" over it so that
when listed, the copyright sym-
bol appears in the line.

A Hutton,
Bromiley,
Kent.

Commodore Basic
in the NEWed

The following machine code
subroutine for the CBM64 will
retrieve a Basic program once it
has been NEWed

To use it, type in the Basic
program and RUN it. clear the
memory by typing NEW. Now
whenever you want to OLD a
program you just enter SYS
53200.

Thissubroutine will not work

if, after NEWing the program,

you enter a line of Basic or

define a variable.

10 DATA 169,1,141
51,165,165,34,24,105

20 DATA 5,165,35,
105,0,133,46,76,94,166

30 FOR [=53200 TO 53223:
READ A POKE
LA:NEXTI

Martin Lightfoot,

Worsley,

Manchester.

Hl!’lﬂg your

Oric drum kit

I have been exploring the Oric’s
sound and have at last come up
with two basic drum sounds.

The first is: PLAY
80,23,65,100 which produces a
sort of snare drum sound.

The second is: PLAY
20,40,65,100 which produces a
bass drum sound. Using both of
these you can try:
10PLAY 20,40,65,100
20 WAIT 40
30 PLAY 80,23.65,100
40 WAIT 20
50 PLAY 20,40,65,100
60 WAIT 20
70 PLAY 20,40,65,100
80 WAIT 40
90 PLAY 80,23,65,100
100 WAIT 40
110GOTO 10
Mr G Hill,

Exeter, Devon.

Cassette
Revelations
On the Oric-1, if you record
many programs onto a tape but
lose or forget their names, then
finding them again can be
rather slow.

Poke in the following
machine code program (re-
member the numbers
so precede them w

12

5]

or, if you have one,
assembler. A
Address Mcode  Mnemonics
400 A949 LDA#49
402 A0OD LDY#00
404 20EDCB ISR CBED
407 60 RTS

A Basic loader follows:
10DATA

A9,49,A0,00,20,ED.CB.60
20FOR T= #400 TO #407
30READ AS
40POKE T,VAL("£"+AS)
SONEXT T

Now use CLOAD™ to load a
program.
K L Gillatts,
Woodley,
Reading.

el

16
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8 PORTLAND ROAD, LONDON W11 4LA 01-221 1473
U
AMAZING SOFTWARE BARGAINS BY MAIL, 100's OF TITLES AVAILABLE!
SPECTRUM COMMODORE 64
Name Supplier RRAP QurPrice | Name Supplier RRP Our Price
Inc. VAT Inc. VA Ine VAT Inc VAT
Manic Miner Bug Byte 5.50 450 | Kong 64 Anirog 795 6.99
Spectres Bug Byte 5.95 5.2 Scramble 64 Anirog 795 6.99
tyx Bug Byte 5.95 5.2 Frog Run 64 Anirog 595 4.95
Pool Bug Byte 5.95 5.2 30 Time Trek Anirog 595 4.95
Aquarius Bug Byte 5.95 5.20 | Cyclons Rabbit 599 4.99
The Castle Bug Byte 6.95 5.99 | Centrapods Rabbit 5 499
2ip Zap Imagine 5.50 4.49 | Monopolee Rabbit 5 4.99
Arcadia Imagine 5.50 4.49 | Annihalator Rabbit 5 4.99
Zzoom Imagine 5.50 449 | Pakaluda Rabbit 5 499
- Schizoids Imagine 550 4.49 | Panic64 ] 5.99
AM Diddums Imagine 5.50 4.4 Kong 6 5.95
Jumping Jack Imagine 5.50 4.49 | Star Trek 6 5.95
Molar Maul Imagine 5.50 4.49 | Frogger 6 5.95
Penetrator Melbourne House 6.50 5.95 | Sprite Man nterceptor 6 5.95
Terror Dacktill 40 Melbourne House 6.95 5.95 | Attack of
iobon Softek 5.95 4.95 | Mutant Camels Llamasoft 7.50 6.50
Firebirds Softek 5.95 495 | Matrix Llamasoft 7.50 6.50
Repulsar Softek 5.95 4.9 VvIC 20
Transyivanian Tower Richard Shepherd 6.50 5.26 | Arcadia Imagine 550 4.75
Everest Ascent Richard Shepherd 6.50 5.25 | Wacky Waiters Imagine 550 4.75
Super Spy Richard Shepherd 6.50 5.25 | Catcha Snatcha magine [ ] 4.75
Devils of the Deep Richard Shepherd 6.50 5.25 | Frantic magine s 4.75
Invincible Island Richard Shepherd 6.50 5.25 | Cosmiads uggsm 7.00 599
Hall of the Things Crystal 7.50 6.50 | vic Panic ug Byte 7 5.99
Rommels Revenge Crystal 7.50 6.50 | Vic Asteroids ug Byte 7 5.99
The Dungeon Master Crystal 7.50 6.50 | Crazy Kon nierceptor 6 5.25
Invasion of the Jupiter Delender nterceptor 6 5.25
Body Snatcha’s Crystal 7.50 6.50 | vic Rescue nterceptor 6 5.25
Shark Attack Romik 599 4.99 | Animatter Splatter abbit 8 499
Colour Clash Romik 7.9 6.99 aralrooper Rabbit [ 499
Spectra Smash Romik 6.99 5.99 | Cyclons Rabbit 5 499
Jet Pac Utimate 5.50 450 | Skramble Rabbit 5 4.99
. Ultimate 5.50 4.50 [ AraRy
ookie Ultimate 5.50 4.50
Krazy Kopter nglish Software 1495 10.99
Toara AN {AEmate e 450 | T Warp ngish Software 14,93 10.99
Hlic e Wtimate 20 450 | pir Strike nglish Software 1495 10.99
Lunar Jet Man Ultimate 20 4.50 | The Time Machine hannel 8 995 8.95
tron DK Tronics 9.95 B.T0 | (cicus hannel 8 995 8.95
Fruit Machine DK Tronics 4.95 449 The Galuen Baton hannel 8 995 8.95
SaHamer Durrell 6.95 5.95
Lunar Lander & Aslermns Durrell 6.95 5.95
DRAGON 32 Galaxians Sofiek 6.95 5.95
Backgammon icrodeal 8.00 6.99 | Super Meteors Softek 6.95 5.95
Shuttle icrodeal £.00 6.99 | Xenon WK 8.50 7.50
Frogger icrodeal 8.00 6.99 | Invaders K 7.50 6.50
Texstar PSS 12.95 1150 | BBC
Draw Bug PSS 12.95 11.50 | The Music Processor Quicksilva 14.95 13.25
Flight Simulator PSS 7.95 6.95 | Protector Quicksilva 795 6.95
Grand Prix Salamander 7.95 6.95 | Wizard Quicksilva 6.95 5.95
Night rngm Salamander 7.95 6.95 | Games Compendium Salamander 6.95 5.95
Monst oftek 7.9 6.95 | Tanks Salamander 7.95 6.95
Slrawmc Command Romik 999 8.75 | Dragon Rider Salamander 795 6.95
INCREDIBLE SPECIAL OFFER! RRP OUR PRICE
THEHOBBIT + BOOKFORTHESPECTRUM £14.95 £10.95
_______ SRR TR __—___I
TO: DISCOUNT SOFTWARE SUPPLIES PLEASE ACCEPT MY ORDER FOR THE FOLLOWING
DISCOUNT SOFTWARE SUPPLIES
| PROGRAMS/SPECIAL OFFERS 8 Portland Road, London W11 :
1
| 2 SEND |
3 Name i !
K !
Address
| Make cneunzs pzyamt to Discount Software Supplies d |
| G .Forg ... enclosed I
L Pl NotenoVisa |
0SS is the rading name of Davecale Lid |
v 4y
SEND SAE FOR UP TO DATE LIST OF OUR AMAZING BARGAINS
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David Guest explores the intricacies of a ‘portable’ business micro with a hard disk.

nce there was a man called Adam

borne who made an enviable

fortune by producing an unassuming
micro that could be carried around.

In the fullness of time others saw the
possibility of following in his footsteps
(which left a deep imprint, owing to the
weight of his machine), and a number of
“portable” micros appeared. One such was
the Kaypro II, built by Non-Linear
Systems (NLS), whose previous claim to
fame has been a digital voltmeter.

Squire Oshomne observed the Kaypro
and declared it to be a flash in the pan

And just as the Osborne Computer
Corporation sought refuge from its cla-
mouring creditors in the US bankruptcy
laws, the Kaypro 10 arrived in Britain
looking hale and hearty and unassuming
except for its 10Mb Winchester disk
Nobody who carries this system about
should ever have sand kicked in their face
again.

In some respects NLS has borrowed
from Osborne (transportability, conserva-
tive technology, bundled business soft-
ware) and in others it has gone one better.
The hard disk is the most obvious example
and for the moment is what marks the
Kaypro 10 out from all its competitors

Presentation

The 10 arrives in a Russian doll arrange-
ment of cardboard boxes; the large outer
box opens to reveal a smaller of uncompli-
cated construction. The smaller box con-
tains the machine itself, sheathed in a
plastic bag, and the documentation which
is unaccountably sheathed in two plastic
bags.

Also in the inner box is the mains lead.
Ours sported an exotic plug looking as
though it’s intended for the Albanian
national grid. NLS or its UK distributor
CK Computers will pmbuh]y attach a
British three-pin plug to later shipments.

Documentation

NLS gives away various items of business
software with the 10 in addition to three
Bssux znd CP/M 2.2. This makes for a

ial amount of dc ion; if
you're planning to carry the machine
anywhere you might like towork outonthe
manuals first.

The main users guide is a pleasantly
produced ring-binder that shouldn’t give
offence to the initiated or discourage the
novice. To judge by its illustrations, NLS
expects most users of the Kaypro 10 to be
young women with frightening finger nails.

The system we reviewed came without
the Perfect range of software that is
promised to real users. Instead it had
Wordstar, Suprterm and Microplan in
addition to MBasic, ic, SBasic,
CP/M, and Word Plus. This may become

Kaypro computing

Work out on the documentation first.
the standard offering — NLS has yet to
decide.

The manuals for these are the software
manufacturers’ own documentation,
which means that in some cases they
assume knowledge of English.

NLS has produced a small additional
booklet called Introduction to Software
which may confuse people with its refer-
ences to two diskette dnves as the 10 has
only one, with the hard disk safely out of
harm’s way.

Construction

As befits the product of a digital voltmeter
manufacturer the Kaypro 10 has a steely,
angular solidity when clo The Kaypro
logo and some racy stripes relieve the
greyness of the box, but the main conces-
siontostyle doesn’t appear un!
the keyboard from wher
the screen. In use the 10 is a very good
looking machine ing forms a hood
above the screen, giving it a strangely
malevolent air.

The keyboard is a separate unit and it
forms the base when the system is in
transportation mode. The backplane has
the carrying handle, ports and switches,
and also four protrubrances that might,
given the duplication in the packaging,
serve as back-up feet but are more likely to
be a provision for rack-mounting.

The box measures 18in by 15in by 8in,
and the whole package weighs 311

use and a hinged metal stand th;
an angle for the user. This reviewer, no
giant by any means, found the angle too

shallow
Keyboard

Linked to the machine by a cord when in
use, and by two clips in transit, the
keyboard unit might be the crowning glory
of thissystemifit wasn't for the fact thatitis
its base:

There's nothing special about the layout
of the keys themselves, and they may offer
too little resistance to appeal to all tastes,
but the banked effect of the higher rows
make this an exceptional keyboard to use.

The ‘separate numeric keypad is not
sculpted to the same extent but its 14 keys

have the distinction of being programm-
able. The four cursor control keys that
surmount the main body of keys (another
62 in all) are also programmable.

The reset button, thoughtfully provided
red pl well away from wayward
fingers at the back on the machine

Screen

Anybody who has ever peered doggedly at
the original Osborne screen for any length
of time will appreciate the Kaypro 10s 9in
display. There is still astrong temptation to
lean into it and at times you feel as though
you're looking through the wrong end of a
telescope but that has more to do with the
size of the fascia than the size of the screen.

Ttis green on black, 24 lines (plus a status
line) of 80 characters, and has inverse
video, blinking, underlining, and reduced
intensity — unspectacular but functional.

The screen’s most endearing feature is
its pronounced persistence. The ghosts of
characters linger on the screen as though
they can't believe that the last refresh cycle
has gone. Large graphics constructions
disappear with particular reluctance

As a business graphics system the 10s
screen is 100 by 160 pixels. But the manual

won't fill you with confidence: ‘The
Kaypro 10 has graphics capability. Howev-
er it needs a program to tell it what to do

. 1f you are not able to write the
programs and want to use the Kaypro 10
graphics capability for business or other
purposes, then (Note the if then) it is
best to find someone to write a program to
do what you want.”

Storage
With a Z80A doing the pushing the 10 has
64K of RAM and just 4K of ROM.

Then there’s the small matter of a 10Mb
Winchester . Is this overkill? A
sledgehammer to crack a nut? Perhaps
there will prove to be an equivalent to
Parkinson’s Law that will say that data
expands to fill the space available to it.
‘Equivalent to 50 floppies!” Kaypro ex-
claims in its brochure, and that sounds like
an awful lot of backing up. But the sys
keeps a sense of proportion by treating
hard disk as two drives, each divided into
16 user areas.

The 10 has a 5.25in floppy disk drive for
back-up purposes. It takes single or
double-sided, double-density disks, and
Kaypro IT users will be able to carry over
data or programs to the larger system.
There is a maximum of 390K on the floppy
front.

The system generally is very respa
saving and loading files are impre: V.
fast operations. It may be that the most
enduring reservation about the value of
hard disks on portable machines will
concern their resilience. But if you accept
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that a 311b machine is notlikely to be going
walkabout very often it could be a minor
reservation.

Expansion

Strictly speaking the Kaypro 10 has
connections rather than expansion poten-
tial. The three ports at the b; give it a
Centronics interface, a serial printer
interface, and one to attach a modem
The modem port is intended to be used
among other things with the Superterm
software suppliecd by NLS. This was
designed for the Kaypro line of machines
and in one of its manifestations it can turn
the 10 into a terminal tied into the Dow
Jones system (or so we are assured).

Software
It isn't necessary to say very much about
MBasic, CBasic, SBasic, Old Ur Tom
Basic and all except that this surely is going

over the top. One programming language
available in three versions (four if you
count OB: and why not? The more the
merrier)? It seems contradictory tosay the
least

NLS, at great cost to its profit margins no
doubt, is supplying a range of business
applications to make life easy for the
untutored business user, and it throws in
several Basics which will never see the light
of day if the Perfect range does the job

Our system, as noted, was supplied with
Wordstar and Microplan; this spreadsh
was so friendly that it was loath to let the
reviewer go.

There's also a set of games in the
package; these lack polish and demons-
trate a juvenile sense of humour that
American programmers would be well-
advised to disguise. But the Kaypro 10is a
business system; perhaps the games we
intended to be trivial.

In use the Kaypro 10’s keyboard
unclips from the front of the main
unit, where the screen glowers
beneath its hood.

The exploded view (below, left)
shows the guts of the system with
the floppy and the hard disk
drives side by side at the front.
The keyboard unit (below, right)
is easily stripped and crucial
elements are . The keys
themselves are swept up in a
banked effect.

NLS has provided a hicrarchy of menus
and itisn’t difficult to find your way around
the system. It is noticeable, though, that it
is much easier to move down from the
master menu than to return to it as some of
the return paths are oddly tortuous.

Verdict

Who was it who said that of all human
failings prophesy is the most gratuitous? If
the Kaypro 10 succeeds, Adam Osborne
may have to eat his words — but if his
company collapses completely he may be
glad of something to eat.

On the face of it the 10 certainly should
succeed — at the price quoted NLS looks
almost extravagantly generous. Most of
the hardware elements are well tried and
tested, and the same goes for the systems
andapplicationssoftware. CP/M and a Z80
may give it a dated air but most users are
fairly pragmatic as 32-bit chips and Unix
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ASyourexpe
SO canyour

Whatever you wantyourhome computer
to do, the ATARI 600X1. can do it

ATARI 600X1. product spec tions.

Colour capabilities: 16 colours and 16
intensities. 256 shades.

Memory: 16K RAM expandable to 64K
with memory expansion module. 24K ROM
rating system including ATARI BASIC
amming language

Sound: #independentsound synthesisers.
Each with a 3" octave range.

|"‘\" ay: 11 graphic modes. 5 text modes.
Up to 320 X 192 resolution. Maximum text
display 24 lines by 40 columns.

600X1L. Home Computer.

Special ATARI integrated circuits
GTIA for graphics display. POKEY for sound
and controller ports. ANTICfor screen control
and 1/0.

CPLU: 6502C microprocessor. 0.56 micro
second cycle. 1.8 Mhz

Extended graphics functions: High reso
lution graphics. Multi-coloured characterset
Software screen switching. Multiple
redefined character sets. Player missile (sprite
graphics. Fine screen scrolling. Changeable
colour registers.Smooth character movement
Simple colour animation facilities

Programming features: Built in ATARI

BASIC programming language plus 8 other
languages. HELP key mm.\.‘\.m additional
information and menu screens. Syntax
checking on entry

Input/Output: External processor bus
for expansion with memory and peripherals
2 controller ports. Serial 1/0 connector
Monitor nn[|3|l|

Software: Over 1000 items of software
available including self teaching programs
with unique voice over. Education. Home
management. Programming aids. Atari user
written programs (APX). And Atari’s famous
entertainment software.




rience grows
Atari 600XL.

ak Ball Controller.

7. Disk Drive.

These peripherals will be available soon

1L ATARI 1010 Program Recorder for low
cost storage and retrieval capability. Data
transmission 600 baud. Storage capability

config
and audio). Auto record/playback/pause
control

2. ATARI 64K Memory Module
GO0XL a massive 64K RAM

3. ATARI Touch Tablet enables you to
paint pictures and draw diagrams, with the
touch of a stylus.

t. ATARI Trak Ball” Controller enables

.64K Memory Module.

5. Super Joysticks.

mn Dot Matrix

cursor movement in any direction; adds to
the pleasure of Atari games.
ATARI Sup: wsticks. Gives you a

greater competitive edge over your games

6. ATARI 1020™ Colour Printer plotter
Four colour graphic print capability. 40
column. 10 characters per second. 5, 10 and
20 characters per inch

7. ATARI 1050 Dual Density Disk Drive
5" inch disks holding 127K randomly
accessible bytes provides both expansionand
flexibility for your 600X L system with DOSI1I

6. Colour Printer.

9. Letter Quality Printer.

8. ATARI 1025 80 Column Dot Matrix
Printer prints 5,10 or 16.5 characters per inch
10 characters per second. Ideal for program
listings, financial reports, etc.

9. ATARIN027" Letter Quality Printer for
word processing letters in professional type

If youd like to know more Il

about the ATARI600XL, writeto
Atari International (UK) Inc

PO Box407,Blackhorse Road,
London SE8 5)H and we'll

send you all the details 4
The new Alari XL. home compuler system. ATAR'

00X with ATARI 400 and
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thing that works — and works now

Any reservations about the reliability of
aportable system that includes a Winches-
ter disk, which we've been warned for
years are notoriously sensitive, should be
considered in context. First, vou probably
won't be carrying the machine around very
much. Second, LNS’ power-down proce-
dure includes a routine that tucks the disk
up in bed as far as possible. Third, any disk
drive can fail and at any moment, with or
without being dropped from a great height.

Back-up will be a chore, granted. But to
compensate for that there is the eye-
opening and almost incredible luxury of
having all the software, data files and
programs alike, in one place. A Z80
drivinga 10megabyte hard disk may belike
kick-starting a jumbo but it does leave you
in control of a mobile jumbo

Computer people are very fond of
talking about what they call a learning
curve. The Kaypro 10 will introduce you to
a variation, the indolence curve. This is
how it works: you start your microcomput-
ing career with something that loads

sound good but what is needed is some-

-.‘F

software from a cassette
tedious, and unreliable. Later, for an
outlay of several hundred pounds, you
graduate to a system with floppy disks
these are faster, more reliable,

this is slow,

and for a

indulgent using it. It will rob you of all
desire to shuffle floppies ever again

The next step may be foreshadowed in
Shugart’s announcement of a 1Gb optical
disk (for $7,000) two weeks ago. An

time the last word in data storage. outrageous prospect? The Kaypro 10

Eventually you may encounter a hard disk  would have seemed so a couple of years

system and you'll feel almost self- ago.

SPECIFICATION

Price £3,306inc VAT

Processor ZB0A

RAM memory 64K

ROM memory 4K

Textscreen BOx25 1

Graphics screen 160x 100pixels |

Keyboard 6-key full Teleateobiond ickeypad, 14p )

Interfaces TwoRS232, one Centronics

Storage 10Mb Winchesterdisk, 5.25in floppy upto 390K

[ CPM2.2

Languages MBuic.CBasic.SBus&c.OBasic

Software dsheet, spelling checker
pnehpmbedst:mumd Wonil’lnl Superterm; games

Manufacturer Non-Linear Systems Inc, Solana Beach, California

CK Computers, Plymouth (0752) 780311. -

The top of the system packed for
" | portability — around the handle are
y clustered ports,
supernumerary feet. Below, the

stylish Kaypro 10 dashboard.
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YOUR LOCAL
COMPUTER SHOP

OFFERS 30 DAY MONEY-BACK GUARANTEE

hether you're shopping for a

W W home computer or software
your existing machine

\Rumbelows are the only

% shop to let you try it at

=3 home and, if it's not

&
&

AR

exactly what you want,
P return it for a full refund?
Not only that but we offer free
insurance and free service for a year.
OMMODOGE 64 Home
Computer. 64K memory capacity.
Built-in synthesizer and hi-fi output.

16 colours on screen. High resolution

RIC 1 - Home Computer 16K 57 typewriter graphics.

like keys. RGB monitor socket. PRICE WINNER %
rice £739:99 £199-99 |
Easy ferms available.

¥ WINNER

Easy terms available.

RANGE OF

SOFTWARE ™
AVAILABLE ¥
IN STORE

OMMODORE VIC 20 Homa Ccmpu'er Easy fo operate
with a wide variety of programmes available. Simple
connection fo TV set via aerial socket

.
PRICE WINNER 1 39 Eas?‘erms available.
V i

A
—_— INCLAIR Spectrum 48K Ram Home
FREE Computer. Life action keyboard with silent

STARTERPACK | ™°ing keys. Includes free demonsirafion

WORTH OVERE70 | cossette with 14 pre;recorded programmes.
IDEAL FOR § .
BEGINNERS PRICE WINNER

« Cassette Player Easy terms available

 Introdudtion lo Basic port 1
« 4 game cassetie

. LSCLO i:VAILABI.E __,_,—_,;:f__dg‘
INCLAIR Spectrum 16K Rom. i e %
PRICE WINNER £99 99 y"'

ANRY SONNINGD CHNNNRNY OO ARDGNNT ORERIRAND OTNOTAN COOUIUNN ACUOOTNMAN  UGRNNONN TOGGNNNNNT GRGHRANT NN AORINNT AOTHRAT CUURMMET RN

P.’.US FREE DELIVERY

§ TR SRR AR N RN ONAETRE SRnhnn SR AN QNN AR Rnnne A N HRnee

TEXAS 16K Home Computer .99 FREE SERVICE FORA YEAR
“3:"‘ = E’“'CE"'""‘*£99 FREE INSURANCE FOR AYEAR
Lo Tl A L FREE REMOVAL OF OLD PRODUCT

ez <\t 30 DAY MONEY-BACK GUARANTEE

o e s mIVE SCIVE YOU\\money and serve you right.
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AT LAST A HOME COMPUTER
THAT IMPROVES WITH AGE.

t's surprising how many first-

time relationships with ahome

computer go sour with age.

You buy an attractive, discounted little
machine so that vou and the children can
learn about computers.

Instead, you learn about its limitations:
the dull graphics. The plugs that fall out. The
cheap power supply The unalterable
beginners” ge. The stiff, fragile keys
No provision for future developments If only
vou'd looked around a bit in the beginning

Quality costs a little morve, bt it's vstially
worth paying for' (Personal Computer News
CGLMS Review, June 83.)

The CGLMS is designed and built by Sord
one of Japans leading computer specialists,
with three main ideas in mind

First, to be easy and fun to learn and
operate.

Second, to be rugged enough to last
through hours and hours of ope

And third, 1o form the basis of a powerful,
versatile home computer system that won't
need replacing until you're ready fora
dedicared business system

Built to learn

The CGL M5 is designed 1o be easy for
NON-ZEMNiuses (o use.

On the M5, maost of the work is done for
vou, and all that is left is the need 1o work
out what to do next, ratber than bow to
doit " (Personal Computer News, June'#3.)

Ifyou make a mistake, vou can
correct it with a simple movement of
| the cursor. 50 you only correct that mistake,

notawhole line; nor do you have o indulge
| in complex edit commands

Budding video game desig
| computer artists will love to get their hands
on the 16 colour graphics and 32 moveable
ges called “sprites |
The M5 malees professional graphic |

rs and

L]

| you have scientific, technological and sta

effects very simple for even the beginner to

(Personal Computer World, Aug, '83.)
Built to last

It works first time, doesn't need alot of

achieve.

mollycoddling and jiggery-pokery to

persuade it to contintiee 1o do so,and what's
even betier it continues to work well You
don't have to balance cold cartons of milk

on big computers with equally big price tags.

The FALC cartridge provides a tailor-made
language for data management, spreadsheet
accounts and business problems. Combine
FALC with a disc and vou could “trarm the M5
into a small business machine ' Persona
Computer Magazine, August 83.)

Now, take a look at the back of the M5,

on the top, shove
matches in the back

i, Notice the

sockets

1o keep the pliigs
in, or press the beys

= 0960 o

(usually an
extra) for a

with several potmnes
force to make them respond.” (Personal
Computer News, June 83.)

Being able to build things that work and
carry on working without endless mainten.
ance |n\:mu|\|n;ﬂ it which the Japanese
seem o excel

Built to grow

To be truly versatile
computer hasto undersi

different things

soyou need different “languages.” which
the M5 provides by supplying partof its
memory in plug-in cartridges

“The M5 eliminates the worst limitations
on machines at this level, which is that they
tend 1o be stuck with whatever language is
provided by the management.” (Personal
Computer News, June 83,1

.4 home
nd very

tridge, a standard
wguage and asimple

with a Basic-1 ca
integer BASIC |
learning text
Plug in the Basic-G cartridge, and you can
cess the M55 incredibly sophisticated
graphic and sound capabilities which are far
in advance of similarly-priced computers.
Move on to the Basic F cartridge, and

isti
ilable only

al computing power usually av

BUILT TO LEARN. BUIL

standard
Centronics-type printer,the separate video
monitor and hi-fi sound output

Even the age cartridge socket has
hidden potential

“Uniilee most such sockets, this one bas 56
intternial lines connected 1o it giving access to
juust abot every funiction in the computer
This means that just aboid evervibing you
can think of can be added onto the compuater;
ranging from a Prestel interface to secornd
processor 1o useas an intelligent terminal on
atimesharing computer” The
Maplin Magazine, March §3.)

Take a look at the home computer that
will improve with age

lectronics

The computer is supplied complete

Fora full technical specification of the CGLMS,
details of the wide range of supporting software
| and o find out where to see “.m.,-lu.

monstratk ¢

| CoL.coLt

1G10 2RR. Te |um :
| td ke to know more abous the CGLMS
| = B ime abeoctire i Al Of Gedlers

| mar
| Address. |
|

e

ST.BUILTTO GROW,
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PRINT@ gives Harold Gibson high expectations of low resolution graphics

The graphic arts

igh resolution can make a machine

seem a really attractive buy, and

many of the newer machines on the
market really shine in this area. But you
can still perform some fairly spectacular
feats with low resolution graphics if your
micro, like the Tandy Colour Computer,
has a PRINT@ facility

The lowest resolution of the Tandy's 14
modesisthe Alphanumeric Mode, wh 5
the mode entered when the beast is first
fired up. The screen is divided into 32 parts
horizontally, numbered 0 to 31 in single
steps, and 16 parts vertically, numbered 0
to 480 in steps of 32. You can get the
general idea from figures 2 and 3
Each rectangle or screen print location

so formed corresponds to one text or
graphics character position, so by reading
across and down and adding the two
numbers together, you can read off a
unique identifying number for each posi
tion. The bottom right hand cornes
position, for example, would be
480+31=511
ach of these screen print locations is
represented in memory by one byte,
starting at memory location 1024. So
screen location 0 is memory location 1024,
screen location 1 is memory location 1025,
and soonuntil screen location 511, whichis
memory location 1535. So it is possible to

27>

€78 PS=PEEK(1024+271)-143

PRINTRE7.C$ Continu

ed p.27
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omputers

T ———

H” Prices
include var
Unless Otherwige
-Hnted

FREE
2 Best-selling Games from
IMAGINE. In\gr.lﬂﬂ AND
I00Mm. W HED
£129.95

£399.95

y POst

Sinclair BBC Model B BBC
48K Spectrum Includes FREE Killer Gorilia Word Processing
P Power
e Package
(Superior Software) 86C Model 8
Worth Disk | F
£5.90 Wordwise W P ROM

Cumana IOOK Disk Drive
Juki S100 Daisy Wheel
Printer + all cables

£1099.95

Commodore 64
£189.95

S
-
Commodore 1541
Disk Drive
£189.95

The UK's Best Printer Price: EPSON HX20 YIC-20
DRISYWHEEL LETTER QUALITY
Smith Corona, TP (P or 5) 330.394VAT= £379.95 with case Starter Pack
Juki SI0C (P) 339.094WiT= £389.95 Inc Cassette Deck
Brother HRI (P or 5) 539.09+VAT= £419.95 Intro to BASIC + 4 Game:
Brother HRIS (7) 382574VAT= £439.95 plus 10 EXTRA FREE CAMES
PRINTER TYPEWRITERS
Brother EP23 Do Matix (5 9094~ 113995 £135.95
Remstar 201 Doisy Wheel 347.78+VAT= : L
Sitver Reed EX44 Doisy wr&i(su 399.96+VAT= £459.95 ¥IC-20 21K
DOT MATRIX PRINTERS Micro Cosette Drive Starter Pack
EPSON RXBO(6) 24340+VAT= £219.95 (Usual Price £80) plus
o al] A9ACHWI- £309.98 £399 + VAT FREE DATABASE PROGRAM
-+ VRT= I
EPSON MIGG £ T (P 964 VRT X = £458.85 £165.95
E FXOOF T (P)
Selkosha GPYOOR (] g
GPIOOAS
GRIOOVC (CBM) 88C
Seikosha GP2SOX (P + 5) —— Model B See Box Above
ikosha Friction Feed Adaptor RAM inc Datobase Disk Interface Kit £81.95
Seikosha. GPTOOR colour (P) Cassette Program £2995  Model B inc Disk | F £459.95
Star DPSIO + 2K Buffer (pp 234.74+VAT= £269.95 6K /3K Switchable RAM Pack Cumana IXIOOK
Star DPSIS + 2K Buffer ( 304.30+VAT= £349.95 £34.9 Disk Drive 120495
Shinwa CTBO (Y] 243.44+WAT= 271995 W(.?;O_E-K__ Sqﬁf; Cumana Ix200K
We supply o wide range of Cables and Interfaces Phone for . Disk Drive: £259.95
VIC Package see box above O
Ep Pasalie-Centronics C2N Cassette somes  Clpoes £385.95
Seriol R5232 Commodore 64 T089.95  Cumana 2x200K
Disk Drive £495.95
1541 Disk Drive. £2995  Cumana 2:400K
1525 Tractor Printer IH595 ik Drive £649.95
1526 Friction troctor Disk Drive Cable, Man
Low Prices on Monitors Printer £319.95 + form. disk extra
oot butlias kMol 1520 Colour Printer Microviec14° #CB Monkor £135.99
el ter L4995 Wordwise W £ ROM £39.95
Sanyo D med-res green 15 MHz 67.78+VAT= £77.95 7O Colour Monitor £21995  Beeb calcW P ROM £3595
res green 18 MHz 8691+VAT= £99.95 Simons Basic ROM £4495  peoin Election Phone!
hi-res green 24 MHz 9213+VAT= §05.95 Eosyscript W P Dok 169.95
Phoenix rz V. hi-res amber 24 MHz 95.604VAT= £I09.95 detspeed Compiter Disk £44.95 $"K'“r"m . oass
Colow s " g
Microvitec W " sto-res RGB 20874ver= £23595 | B8 ool e e
Microvitec " std-res RGB composite 234 744 VAT= £269.95 BOG 48K inc BASIC Kempston Printer | F 13995
m‘ﬂgw:m;c m:g 'H:gg 3?;°33-$;- Egg—:g BOOXL 16K £149. v.'s Kynpup on Joystick | F £17.95
icrovitec res +VAT= £329. . , 7
RACE0 o0 e 2TV 132993 |  Other New Modeis phone for prices.  16K-48K Upgrade £2295
Commodore " 7Ol Composite 191264 VAT= £219.95 Dragon ORIC1
Sony Profeel 20° RGB composite 40517 VA= £46395 | New Drogon 64 fnes 4o ,  omss
Proteel 27" RGB 573.87+VAT= £659.95 5 X 4 programs pac 95
Sy i e i DiskDrive Inc Controller ~ £280.95.  Catous Printes Plotier | £139.95
e — S To: Galaset Ltd.. 30 Bayford Rood
Dellvely by Securicor-FREE Delwe.gw po{kmg Litiehampton, West Sussex
QW Send off the coupon or order by i e quot Please supply
@ Fccess Bardaycard No. 'Phone Ol-ha'\ 3765, Inmediote
despm(h on receipt of order or cheque clearance.
kg | enclose my cheque for £
5 (FREE dekivery and packing)
Bayford Rd, Lindehampton, | ., &
¥ or charge my Rccess Bardoycard No
GRLHSGT LTD West Sussex. Tel: Ol-681 8785 i g
Name Signature
until by next
Al the goods in this advertisement are available for EXPORT, | P94 pcN3m
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POKE data to a memory location for all
character positions,

But the Tandy also has PRINT@, a very
powerful tool which, together with CHRS,
can make colourful, if somewhat chunky,
graphics really easy. PRINT@ places a
graphics or text character on screen in any
one of 512 positions.

Figure 4 shows the 16 graphics charac-
ters used with the CHRS function, along
with their associated ASCII codes. Each
can be altered from its original green and
black to any one of the other seven colours
available

Resolution is not as coarse as you might
think, although each character can only be
black and one other colour at any given
time. The character position is really
divided into four elements (the 64°32
Semigraphics 4 Mode), ascan be seen from
figure4, andif the charactersare printed on
a black background, then the black
portionssimply merge. Youcan, of course
CLS the screen to any colour and get the
coloured elements to merge, leaving your
martian in sparkling gala !

an black!
The syntax for PRINT@ and the CHRS

function works like this:

PRINT@ X, CHRS (ASCHI CODE +

COLOR No);

where X is the screén location and the

ANDY GRAPHICS

The colour number can be added to the
ASCII code beforchand if you are strug-
gling for memory, but personally I cannot
see the fun in adding numbers together
while sitting in front of a machine designed
to do just that. It is also much easier to
recognise just which character is being
PRINTed and in what colour if the
PROGRAM is listed in the above format
yway, an extra 1.5K can always be had
in this MODE by typing in the PCLEAR 3
command

PRINT@ can also be used with text
strings. Here the umu is:

PRINT@ X, *

E
The string is then PRIV Ted with the first

character, in this ca: at the screen
location specified by X
CHRS is a string function, so several

graphics characters can be added together
to form a composite graphics image, as
shownin the examplesin figures 2and 3. A
good approach is to store them in a string
le, as in:
HR$(129+32)+CHRS$(130+32)
Once you've typed in the Supercross
game, presented here in figure 1, compare
it with the sketches in figures 2 and 3, and
you'll see that the above technique is used
and 3 is stored in the variable shown on the
right of the skeich, and called up for

colour number is 16-yellow, 32-blue, PRINTing with PRINT@ when required. PRINT@
48-red, 64-buff, 80-cyan, 96-magenta and
112-orange.
4340 PRINTR119.D8;
S8 GOSUBS08D : RE TURN Figure 3 shows how the Tandy's
“XEPRINT ERAGLE AT 41k screen s divided inthe k!
PRINTE1E1.PS; ‘made, while figure 4 gives the ACSII
LI g codes of the micro's graphics
L 4 142 " 140
GOSUBERAS RETURN 5320 PRINTESS, 18
FIPRINT EAGLE AT St NTB87, N
PRINTRL7Z, P$) . | 5340 PRINTE11Z.Ns
PRINTE204 .08 5350 GOSLB7808 RETURN
PRINTR236 RS "PRINT CASTLE A
FRINTEZES, 52, 5418 PRINTR1SL. G,
FRINTE380, T Ol et
Cosupeaps RETURN 5438 .
“XEPRINT ERGLE AT &k% 5440 PRINTE2S7. I 1 138 137 13
FRINTR183.PS; NTE2S:
FRINTEZ1S, 04 5460 GOSLB7000 ‘RETURN
8 PR RS: 5300 ' XAPRINT CASTLE AT 54
FRiNTESTa o 3510 pRINTEI 72.Cs
FRINTE311,TS; 5520 PRINTEZ04.HS,
GOSUBEER RET 5530 PRiNTaZSe 18,
FIPRINT ERGLE AT 74% =540 PRINTRZ6S, I,
PRINTB3SSF¥; 5550 PRINTE30, Kt
PRINTR38S, 08 5560 GOSUB7DB0 RETURN 135 134 13 n
FRINTR417,RE; 5600 'KIPRINT CRSTLE AT 1%
FRINTR443, 54, 5618 PRINTR183,GH)
PRINTE4EL T4) 5620 PRINTEZLS.HS:
5000 RETLRN 5630 PRINTEZ47. 1%
CRFRINT ERGLE AT 13 5648 PRINTEZTS. JS )
PRINTE364.PS; P53 CRHERLT A8
FRINTR39:,.08; 5668 GOSUBTE00 RETUS
PRINTB428, RS CRRPRINT CRGILE AT 71
S [ 10 129 128

@ PRINTR4£0.58
FRINTR45Z, T8,

FEPRINT EAGLE AT 4%
PRINTR37S.
PRINTR4Q7 .
3@ FRINTR433, RS

PRINT®471,
5 PRINTES83, T8,

GOSUB5000 « RETLE 5838 P
£2PRINT CRETLE AT 14k
FRIN

FRINTaS3 e

7 NE
GOSUBTE8s RETURN
*§APRINT CASTLE AT 2#%
FRINT@1Z,LS:
FRINT@44, M8
@ PRINTE?S, NS,

GOSUB7008
PRINT casmz B 3
S318 PRINTE23,LS

GOSUBSE00  RETURN 5733 PRINTE417, 1%,

5800 ‘¥IPRINT CASTLE AT &¥%
5818 PRINT@364
saz20 PRINTE?SS

1
5840 PRIHTE4‘B-
PRINTR452
OSUBTORR « RE

UMD 3 D230
lBB@B HFPINT INSTF\ JCTIONSE:

m lines 100 to 270 show this string
building procedure.

In this instance the method used to show
all required strings on screen at the same
time is to use one PRINT@ statement for
each string variable, and to locate each set
of statements in its own subroutine
Program lines 4100 to 4150 and 5700 to
5760illustrate this point. The subroutine is
calledin this case by the use of the INKEYS
function, so that by a single keystroke the
complete graphics figure can be sited
anywhere on screen instantaneously
There is positively no waiting

10029 € 15
5750 PRINTR4SL.KS,
g 19030 EF!FH FJ-MEP Mﬂ‘: A SYMBOL
5760 GOSUB7080 RETURN 18048 HE HETLF - AN

10010 PRINTES, *SUPERCROSS 11
PRINTES

PFINT’°1€1 "

3: SOUN
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Not all home computers
stay at home.

The BBC Micro is the ideal family com-  such as David Beck, pictured below with
puter—simple tooperate, yet fast, powerful,  his class, is “Newsagent”
with enormous potential. This program contains all the
But its nice to know, necessary information for the class
when you buy one for your toruna newsagent’ shop: allow-
home, that the business, ing them to organise daily
educational and scientific deliveries, make up billsand
worlds agree with your keep an eye on stock
choice. control and ordering,
Here are a few stories Its a nice example
to illustrate how the BBC of how the BBC
Micro gets out and about. Micro can be used
And one to remind you how notonly toacquaint
helpfulitcan be whenitstays a class with the language
at home. of computers, but also
A practical lesson in with some of the real-
business admin. ities of the community
The contribution of the BBC in which they live.
Micro in the classroom has long Correcti ng
been recognised at Perins Community Jodrell Bank.
School in Hampshire. The BBC Micro is a
The School has 12 BBC Micros used familiar worker around
extensively across the syllabus: in fact Jodrell Bank.

some pupils are using them to study for You'll find it in the reception area ex-
their GCE O Levels in computing. plaining the workings of a radio telescope

One of the programs available to visitors, for example.

to Perins teachers But it’s also been helping in a ﬂ
more testing task: to improve the per-
formance of the Defford telescope.

In this application it has
heen used to make calculations
necessary to determine the
precise parabolic shape of
the dish.

Theodolites are used Sy
to do the measuring—then
the BBC Micro works out the

necessary corrections.




The end of the scrawl.
If any of you have noticed how much

sasier it is to read and understand labels
on drugs and medicines these days, then
you can most probably thank the BBC
Micro. John Richardson, a Preston pharm-
acist, was first to realise how a micro with
a suitable printer could produce labels
that were accurate and legible and
which could include, automatically,
such information as drug reaction
warnings.

At the same time it
could record drug usage for
better stock control.

He chose the BBC
Micro for its versatility and
potential for expansion.

John Richardson be-
lieves that this system will
be recognised as standard
in the profession and be used in |m:~'|rilu|s.
health centres and ph:lrm;u-in-.\ through-
out the UK.

Meanwhile back at home.

Dr. & Mrs. Yarwood boughta BBC
Micro as a birthday present for their 12
year old daughter.

recame

owever, 1L quite quic
common property.
All three can now write their own

programs. Mrs. Yarwood is particularly
proud of one program she has compiled to
help teach her daughter French
vocabulary.

Theyall: agree thatalthough the Micro
is fast and powerful enough to lw at home
in Jodrell Bank,
it is also the
ideal com-
puter at the
Yarwood
home:
simple to set
up (virtually
any TV set
and cassette
player is all
you need)
and simple
to use.

T

All this for only £399.

The BBC Micro comes with a com-
prehensive, step-by-step User Guide
which introduces you to your micro and
shows you how to construct useful pro-
grams of your own.

You will also receive a free*Welcome™
cassette which contains 15 different

programs for you to e xpe riment

with, ranging from music and
eraphics to games like Kingdom
and Bat'n’ Ball.

The BBC Micro is available
from W H Smith Computer
Shops. Boots, John Lewis and

local Acorn stockists.

Alternatively if you would

like to order one with your
credit card or if you want
the address of your nearest
supplier just phone
01-200 0200 or 0933-79300.

The BBC Microcomputer System.

produced and distributed by Acorn Computers Limited.




SN BEC OPERATING SYSTEM

Paul Giblett explains the uses of the Machine Operating System in your own programs.

PRR gt SRR

Beeb special FX

ne of the BBC's biggest advantagesis
that it has a complete Machine
Operating System (MOS) separate

from its Basic. This provides facilities for
other programs and | but the

“Bad command’ error message and return
control to the language. If, however, the
Disk Filing System (DFS) is active an
.lddmunal .m_nm. fur recognising the

MOS can also be accessed directly by
prefixing commands with an asterisk

Over the next two issues PCN MI[ be
providing a guide to some of the more
useful of these commands,

In BBC Basic an asterisk indicates that
the. line which follows is intended for
processing by the MOS, not the language
|nterpn‘tu The Innguagc acceph [hc
o *andrer
well as any leading spaces before smrmg
the line in the language workspace (& 700-

FF).

The language then passes control to the
Command Line Interpreter (CLI), and the
Y register of the processor containing an
offset which, when combined with a
pointerat &F2, gives the address ofthe first
character in the line to be processed.

The CLI offers the command line first to
the MOS for processing. At issue 1.20 the
MOS will recognise, though not necessari-
ly act upon, the following commands:

*CAT *EXEC *LOAD ‘RUN
*CODE °FX *MOTOR "SAVE
“DISC *KEY *OPT *TAPE
“DISK “LINE *ROM TV
The special command *HELP is also
recognised.

If the MOS does not recognise the
command line it is offered to each of the
Service ROMs in turn, starting with the
hlghe\l priority ROM. If this process also
fails to produce a recognition of the line, it
is finally offered to the current filing
system.

- If the Cassette Filing System (CFS) is
active it will automatically generate the

The DF! S will search the current disk for
a machine code file whose name matches
the command line, one example of this
being the *FORMAT command in
Acorn’s DFS. If the DFS fails to find a
suitable file the ‘Bad command’ error is
generated. Thus it is relatively easy to add
commands to the BBC's repertoire by
placing them on disk or into a Sideways
ROM.

Of the commands which are already
implemented. by far the most ver
the *FX commands. These provide
tothe MOS’s OSBYTE routine. OSBY T
is a very powerful facility and is acce
fully only from machine code. Itis
of providing information on the m
and of altering that status.
From machine code OSBYT!
by placing the call number into the
processor’s accumulator, any necessary
parameters into the X and Y registers and
then jumping to OSBYTE's entry address
at &FFF4.

OSHYTP calls may be used tosend or to
information, and in the latter case
formation is returned in the X and Y
registers. For example:

Send Call

Assembler Effect

Mnemonic

LDA#138 Places the character whose
LDX#0 ASCII code is 65 into
LDY#65 buffer 0 (the keyboard
JSR&FFF4  buffer)

RTS

Receive Call

Assembler Effect

LDA#131 Returns  the value of
JSR&FFF4  OSHWM — this is the top
STX&T0 of the operating system
STY&T1 RAM and is used to set
RTS PAGE.

The first of the above examples is far
more simply achieved by the command
“FX138,0,65. FX is an abbreviation of
‘effects’, and this group of commands can
be used to achieve some very useful effects
from a high level language, such as Basic.
However, we are not able to get at the
returned values of the OSBYTE calls that
the *FX commands call.

Thus *FX commands will not return a
value, with *FXO being an exception to
this. For example, try *FX131 to achieve
the second of the above examples. So it
tends to be pointless to list receive FX
commands without noting that you will
need to use the equivalent OSBYTE call
from machine code or write further Basic

around the FX command. Yet despite the
limitations of being send only cal
*FX commands still pmwdmmu way to
control many of the BBC's most powerful
features.

Belowis the first part of alistof send only
*FX commands I have compiled. The list
will be completed next week. I would
welcome ideas from anyone who has any
details to add to the list, which seems to
grow daily.

The command format is *FXx.n ¥
where x is the call number, and n and y are
parameters.

*FX0 Prints the upcmung system version

number eg’ ‘085 1.2

put \lﬂdm for future input, n
eyboard, 1-RS423, 2-keyboard with

R5421 enabled.

3,n Selects output stream for future out-

pul The user guide explanation of this

tyisverysimplified and the call is most

explained at the bit level. There are

four control bits:

[Effect when set Effect when not set
0 RS423enabled  RS423 disabled
1 Screen disabled  Screen enabled
2 Printer disabled Printer enabled™

tivated, as long as bit 2 is set,
even without VDUZ. This provides the
facility to have the output go to printer with
the screen disabled (since this would
otherwise stop VDU2 from being sent).
4,n Controls the action of the cursor
control keys, with the order of the keys
being COPY, «.—, | .1, n = O-normal
cursor action, l-produces ASCII codes
135-139, 2-acts as function keys 11-15.
§,n Selects printer driver, n = O-sets a
printer sink, 1-selects Centronics printer
driver, 2-selects RS423 driver, 3-selects
user supplied printer driver. Address of
routine must be placed at &222.

6,n Sets printer ignore character to n. This

fugh level [anquige.

Keran Phcips

0
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[ BBC OPERATING SYSTEM

Flash durdlion ¥l

y used to suppress the line
h the BBC sends .m(onmm
after a carriage return, as many printers do
the same. Thus *FX16.10 ave Ll\ double
line spacing on such printers (since 10is the
ASCII code for line feed)

7.n Selects RS423 1
per second.

8,n Selects RS423 transmit rate in H:ud
for both these calls, n = 0-Disabled, 1
2-150, 3-300, 4-1200, 5-2400, GJNIKI
7-9600, 8-19200
9,n and 10,n These two calls are used to
control the flash duration for flashing
colours. *FX9 sets the flash duration for
the named colour, while *FXI10 sets the
duration for it’s complement, with n being
set in 1/50ths seconds. If either duration is
set to zero the complement colour will be
permanently yed.

11,n Sets the delay before a d‘.nru\ui key
is auto-repeated, within being set in
1/100ths seconds. If n = 0 auto-repeat is

ly

ite in Baud (bits

disabled.
12,nSets the repeat period for auto-
repeat, with n being set in 1/100ths

seconds. 1 n = 0 the auto-repeat delay and
period are reset to their default values.

13,nand 14,n The BBC's MOS is described
as interrupt driven. Put simply. it con-
tinually interrupts its current operation in
response toone of a number of *Events”. It
will then d with the event before
proceeding with its current operation.
These two calls allow the user to alter the

times as man mp\um..punmnndn
the other thre
although there w
slowing of the processor due to the extra
number of interrupts

Here, n = (-disables ADC, 1-enables
channel 1, 2-enables channels 1 & 2,
3-enables channels 1, 2 & 3, 4-enables all
four channels.
17, Forces ADC at nnel n (channels
are numbered 1-4, just to confuse you since
the sound th.mml\ are 0-3).

7l sof stored strings. ie

&BO0-&BFF

rame synch pulse —
useful to avoid screen shudder in anima-
tion.

20,0,y Controls the character set definition
in modes other than 7. Normally the
character set is said to be ‘imploded’, and
set aside for

one page of memory

redefinitions at &CO0-&C
to store 32 character def;
s that Lh.nr.n:lers &B0-&9F
may be defined her a
may be defined her
redefine more

necessary to allo

parameter and is set asi
OSHWM (better known as
Where n = O-character set imploded, n =
1-character set exploded.

Characters officially
y Used stored
0 OSHWM &A0-&BF
1 (OSHWM+&100) &CO-&DF
2 (OSHWM+&200) &EII&I'F
2 (OSHWM +&300) &20-&3F
4 (OSHWM +&400) &40-&5|
5 (OSHWM +&500) &60-&TF

It is not possible to redefine the control
codes.

21,n Allows the flushing of selected sys-
tems buffers, n being the buffer number, n
= (-keyboard. 1-RS423 input, 2-RS423
output, 3-printer output, 4-sound channel
0 nnel 1, 6-sound channel 2,
7-sound channel 3, 8-speech output.

123 A user supplied printer driver must
send this call to indicate to the MOS that it
has comple k

124 Reset
the no esi 5
125 Set Escape flag pointer — this will
force an escape event.

141 Selects the ROM cartridge system,
equivalent to *ROM

sses control to the Sideways ROM
‘On the unexpanded BBC there
eways ROM (SWR) sockets —
the full complementissixteen. The ROMis
selected by placing a number between 0
and 15 into location &FE30. If the four
sockets are present the links on the board
force them to be addressed as if they were
all sixteen.

Thus SWRO, SWR4, SWRB and

SWRI2 are all the same ROM. SWRI5 is
assigned the highest priority and is entered
on power-up or a hard reset. This call
forces the selection of another ROM
language without having to make a service
call, eg "EXMON,
144,n,y Addresses the 6845 video control-
ler in the same manner as *TV, y controls
the field interlace. y = O-interlace on,
lace off. n mnlmi\ the horizontal
ure, ie n = l-move
pi |urc upone line ove up 2 linesetc, n
= 255-move picture down one line, 254
down 2 lines, efe.

These changes are only effected at the

next mode change and it 1s not possible to

remove interlace in mode 7.

147,n,y Write to Fred Input/Outputarea,n
= offset from &FCO0, y = data byte
149,n,y Write to Jim Input/Output area, n
= offset from &FDO0, y = data byte.
151,n,y Write to Sheila Input/Output area,
n = offset from &FE00, y = data byte.
egtoalter the format of the R§423 transmit

MOS's response by enabling or disabling 126 This call must be sent to acknowledge  sequence, the offset of the 6580 control
selected events. *FX13.ndisableseventn, an escape event. register is 8. Thus *FX151.8y will
*FX14.n enables event n. n = O-output  137,n Controls the tape motor relay in a  produce:
buffer empty. 1-input buffer full, 2-code manner to *MOTOR, N = (-motor y Nodata Parity Nostop
entering input buffer. 3-ADC ¢ = l-motor on. bits bits
plete. 4-start of vertical synch pulse, 138,my Places the character whose ASCII 2 7 [Even 2
S-interval timer at zero, 6-es ey code isy into buffer number n, buffers are 6 7 0dd 1
pressed, 7-R8423 receive error, numbered as given in FX21. 10 7 Even 1
network error 139,n,y Selects filing system options in an 14 7 No 1
15,n Flushes (that is. empties) buffers, n = lent manner to *OPT. Hn = Landy 18 8 No 2
0-all buffers, 1-current output buffer. = (-no messages, l-short messages, 2- 2 8 No 1
16, cts how many ADC channels are  detailed messages. fn=2and y 26 8 Even 1
active. If more channels are active than  errors, 1-prompt for retry onerror, 2-a 30 8 0dd 1
needed a prog will run slower than  operation on error. With n = 3 the This could be used to configure the printer
necessary. This is due to the fact that Interblock gap is given in y. in 1/10ths  interface to non standard printers.
th.inm.Im.Lur quen-  second.
e e cycle 1408 Sclects the Baud rate for the CFs 1o met isswe of POV will
taking 10ms. Thusif youar only sampling  and is equivalent to *TAPE. n = 3-30) conclude our current list of
at one channel you can obtain about four  baud, n = 12-1200 baud. *FX commands.
PCN  NOVEMBER 3-NOVEMBER 9. 1983 A




Ready, Set, Draw!

dazzling, intricate colour graphics and

pictures on your Spectrum screen without

Just look what you can do:

» Create more exciting graphics and

characters in your own programs.

» Reduce or enlarge images to any

Size.

® Add special effects and depth to

your game backgrounds.

® Enlarge sections of the screen

display up to sadeen times for

intricate detailing, then reduce

them back to their onginal size.

® Create personalised titles and

lettening anywhere on the screen in

any direction — even backwards or

upside down.

@ Control and after the colours of

your Spectrum at will

® Store all your graphics on to

cassette

® Easily create and define UDG

(User Defined Graphics) characters
YOu can even store your custom

UDG areas on cassette

You can use Melboune Draw to

explore all artistic possibilities

offered by the exciting new creative

medium of computer graphics, and

create any illustration or picture you

want.

r
| SPECTRUM Books
| O undestaning Your Spectrem
trum Machene Language for the Absonte Beguones
Orer The Spect
The Compiete Spectrum ROM Disassembly
Spectrom Hastware Manual
Spectrum Mcrdrs Booa
Supercharge Your Spectru
Please sa0d me your froe 43

e catsiogue

[ | enclose my cheque/money order for £
Please debit my Access Card No
Signature

;NEITI?
Address

NEW LOW PRICE (5,95

NEW LOW PRICE (5,55
NEW LOW PRICE [4 95 695
£935 895

1455

T

n

Expiry Date

Postcode

Al prices include VAT Orders to
‘where applicable. Melbourne House
Please add B0p 131 Trataigar Read
for post and pack Greenwich London SE
Gorrespondence to:
Melbourne House
g
£ Hertfordshire
Trade enguiries
80 welcome
All Melbourne House cassefie
software 3 uncondrtionally
guaranteed against
maltunction

s orders can be
haned through on

our 24 e ansafone
01) 858 7397
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-
iLoran edmngpaclg

SO WAR

hen you are writing a Basic

program you often want better

editing facilities than are provided
in your computer. Mentor, for the 16K or
48K ZX Spectrum, gives you a number of
block and global editing commands to
supplement the Spectrum’s built-in line
editor.

Features
The editing functions provided in Mentor
are:
Renumber This changes the line numbers
sothatthey are in a neat sequence, and also
changes the line numbers in GOTO and
‘GOSUB statements. However it will not
change the GOTOs and GOSUBs if the
line number referred to does not exist or if
the line number is specified by an ex-
pression.
Block text operations These functions
allow you to move a block of lines to a
different part of the program, copy a block
of lines to a different part of the program,
or delete a block of lines. The operations
are normally followed by an automatic
renumber, but you can suppress this if you
wish.
Search operations With these functions
youmay search the program for any string,
which can include Basic keywords; search
for GOTO and GOSUB statements that
contain a line number; or search for
GOTO and GOSUB statements that
contain an expression. If the search is
successful the line is displayed, and youcan
continue to search the rest of the program.
String substitution This allows you to
specify target string and a replacement
string. Also, Mentor will search the
program, displaying the lines containing
the target string and give you the option of
substituting the replacement string at each
occurrence.
Variable dump This allows you to display
the program variables in the form they are

What's myline?

stored in the Spectrum (as explained in
Chapter 24 of the Spectrum manual). The
variable name is displayed in ASCII
characters but the rest of the data is
displayed as the hexadecimal values of
individual bytes.

Presentation

The cassette is clearly labelled and has two
copies of the Mentor program recorded on
one side.

The documentation consists of three
pages copied from a typed original.
Although it describes all the functions
includedin Mentor and gives the syntax for
the commands, it is not easy to follow.

Getting started

Getting Mentor up and running is rather a
tedious job that could have been made
easier. First you have to load the machine
code, then run it by typing in a USR
command. Then you have to work through
a title screen and five screens of instruc-
tions. It’s the fifth screen that contains the
instructions for actually getting Mentor
relocated and running.

In use

Once you have Mentor loaded and running
you can type in or load your program from
tape, and use the Mentor functions for
editing. However, it takes a little time to
get used to the commands, as they are not
clearly explained in the documentation
and you have to experiment to find out
exactly how the commands operate.

For example, to move a block of text you
have to type in “MTX a,b,c” and the
documentation says that *This moves the
text between lines b,c to line a location’.
However, it is not until you have tried it
that you find that the block that is moved
includes line b, does notinclude line ¢, and
that the block ends up immediately in front
of line a.

Most of the functions operate almost
instantaneously, but the renumbering
takes an appreciable time. Mentor took 2
minutes 10 seconds to renumber the 370
line program I used to test it on. That may
not be much slower than most renumber
programs, but it'’s a long wait when it
happens after every move, copy and

delete.
Reliability

I'could not find any bugsin Mentor.]lgivés:
an error message if you type in invalid
commands such as trying to move non-
existentlines. Italso giveserror messagesif
renumbering would give a line number
greater than 9999 or if there is not enough
memory left to carry out a block copy
operation.

Verdict

The documentation describes Mentor as a
‘toolkit’, but itis really an editing package.
You could reasonably expect a toolkit to
include debugging aids as well as the
editing functions, but the only debugging
aid in Mentor is the variable dump and this
does not display the variables in a suitable
form to help you debug a Basic program.

‘The editing functions are useful, but you
have tospecify a block of lines by giving the
numbers of the first line in the block and
the line following the last line of the block.
And that certainly doesn’t make for ease of
use.

“Tony Hannatord
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@ This is an entirely new com-
puter system. It was designed
with both eyes fixed firmly on
the future. So that whatever
shape the future takes, we'll be
able tofititinto the system. Just J
as simply as the peripherals

and software already available
fitinto the system. That way, the
system will grow with you. And
you'll never get left behind.

® Based around the ZB0A
microprocessor, and utilising
Microsoft™ BASIC, Aquarius™
has 8K ROM and 4K RAM resi- -
dent within its console. It is able
to provide up to 16 colours and
resolutionof 320x 192, and gener-
ates its sound directly through
the television's speakers.

® With twin cartridge ports,
the mini-expander allows simul-
taneous use of additional RAM
and software cartridges. Twin
disc game hand controls are
included and the unit provides
two additional sound channels.
The 16K RAM cartridge plugs
into either the console or
the mini- -expander, increasing
Aquarius” ‘s RAMcapacity1o 20K

® With the ability to repro-
duce the entire graphic and
character set of Aquarius™ at
80 characters a second, the
printer's 40 column output
allows transcription of the com-
plete monitor image.

® Using standard audio
cassettes, the data recorder
provides storage for programs
and information, and allows
the use of cassette based soft-
ware. Incorporating a digital
tape counter and transmission
indicator, it operates sequential
searching.

A large number of games,
designed to_take advantage
of Aquarius™'s sophisticated
colour and sound capabilities,
are available on cartridges that
plug into the console either
direct, or through the mini-
expander  Casselte based
games can be used via the
data-recorder.

® Awiderange of preprogram-
med cartridges is available,
including the LOGO teaching
program and practical home
data systems like FILEFORM™
dnn‘mesprsadsneelca{culalor
package, FINFORM™

WITH AQUARIU'S, YOU WON T GET LEFT BEHIND.

MATTEL ELETTRONICS &




PO MISBS0IE™ BASIC is & trademark owned by and used under license from Microsoft inc
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be linked to other Kemp products, such as
the Sales Ledger. This means that all the
records must be entered on a daily
weekly basis, increasing yet again the
book-keeping requirements of the busi-
ness.

Features

Stock Controlislike acard index file in that
every stock item has a page in the program.
These pages can be created, deleted,
corrected or displayed according to the
wishes of the operator. Here are the
print-outs that are available:
STOCKLISTING Stock number
Stock description
Stocklevel
Reorderflag
Stock value
(forallindividual stock
items)
STOCK VALUE Totalstock value
(forthe whole stock)

REORDERLIST Allitemsto be
reordered
Stock numbers
Stock description Cost
(forthe whole stock)
The reorder list can only be reproduced on
the printer. Records of stock changes,
deletions etc can also be printed.

Stock Control's search facilities are
primitive, allowing a match of only the first
four letters of either the stock description
or supplier's name. In most cases it's
considerably easier to perform,a full stock
listing and grab the information as it scrolls
up the screen.

The program provides the following
information on each stock item:

Stock number 4 characters
Stock description 20 characters
Supplier descriptiond characters

Unit cost 000 000.00
Reorder level 7 figures
Present stock calculated by
program
Value calculated by
program.

Presentation
Stock Control, like the other programs
from the Kemp stable, comes in a very
attractive box with a beautifully printed
leaflet.

Kemp should put far more material into
its manuals, as 8 pages of A6 is scarcely
enough space to describe the operation of
the program, never mind detailed informa-
tion about operating a stock control
system. It is important that programs
designed to introduce the user to business
systems, such as stock control, should not
assume prior knowledge of operating such
asystem.

The manual is an adequate reference for
general operation for (hc program,
although there is neither an index nor a list
of contents. The text is succinct and when
read in conjunction with the on-screen

answer on
Spectrum?

comments allows the user to get the
program flying without undue fuss.

Itis a pity that more use wasn't made of
ectrum’s  considerable ~ graphics

capabilit
Getting started

The program takes about ten minutes to
load-verify and save-verify, which are the
minimum operations required for any
transaction. This limits its use to end of the
week summaries rather than a real-time
system to be used in a store-room.

Onentry into the program youare asked
for the date, then confronted with the main
menu. This is a list of all the various
functions which can be performed by Stock
Control. Option number 6 gives a com-
plete listing of the stock, number 4 allows
you to create a new record, and so on. It
would be helpful if the selected option was
described on the resulting display screen
by more than its function number. Several
screens are identical and it is easy to enter
the wrong mode by mistake.

Only a cursory knowledge of the
Spectrum is required to operate the
program. The main area likely to cause
problems is the saving, loading and
verification of the program and data on
cassette. A mistake by the operator, or a
tape loading error, will require a BREAK

Does Stock Control really tally with running asmall business? Bill Quentin loadsit up.
Tnc program provides a basic stock and GOTO instruction.
control system for the small business I he stock :
Itis a stand-alone system and cannot Ease of operation

Stock Control can be learnt in under an
hour, but it might take weeks to fully
understand the stock-control techniques
necessary to integrate this package into a
practical business.

The cassette contains a demonstration
program followed by a working copy. The
demonstration copy has a set of figures
already installed and is therefore a useful
training aid. The manual tells you to verify
the program after loading it from cassette.

Reliability

Asample stock of 30items was entered into
the program for testing purposes. All the
functions of the program were checked
without encountering a software error
The data was saved-verified and then
load-verified a total of 20 times without
dropping any data

The program uses the standard Spec-
trum routines for checking and verifying,
data being dumped to and from memory,
and therefore has some protection against
data corruption.

Kemp supports all its software during
normal office hours which makes for rapid
problem solving should any untoward
occurrences happen during program in-
stallation or operation.

Verdict

The program is easy to use and will find a
ready market with small businesses need-
ing more information about their stock.
Stock Control will not, however, reduce
the amount of book-keeping required to
operate effective stock control

Itis unfortunate that the search facilities
are so limited as surely the main advantage
of acomputer is to reduce the time taken to
find stock records. Equally, I was dis-
appointed to find that this program
couldn’t be linked with other Kemp
programs so as to allow a sales ledger entry
to automatically alter the stock levels.

designed to be ope:
would be most difficult to keep an
up-to-date stock record by using this
program to record each ‘nutand bolt’ being
removed from the stock room. The
problem with attempting this sort of
application is the length of time necessary
10 load and save from a cassette. Kemp is
presently developing a Microdrive version
of Stock Control which may go some way
towards alleviating this problem

Overallvalue

48K Price£14.
Kemp Ltd, 43 Muswell Hill, LondonN103PN,
o1

mationally)

Simon Edwards
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PCN PRO-TEST

DFTWAR

Colin Cohen looks at five educational games for home or school use on the BBC Model B.

Learning as you play

ven though you might find it far-
Eulchud. 's nevertheless possible for
four-year old (or younger) to
manipulate a computer providing that a
suitable program is run. So program
quality has to be judged not only on its
originality, usefulness and technical com-
petence, but also its kid-proofness. This
means that all the keys not needed for
control are disabled and that pressing a
legal, but incorrect, key is not too
disruptive. For the supervising adult this
can be a little difficult as the Escape and
Break should be disabled — Escape often
to take you back to a menu and break only
usable in conjunction with SHIFT/CTRL.
It goes without saying that the program
should also load first time round, and it’s
often a help if the RETURN key does not
need to be used after entering a choice to
exita menu.

Visual and memory skills
Facemaker (age range 5-12). Aswith all the
programs in this series it starts with an
attractive title page while the program
loads in six stages. The packaging and
documentation are good. The latter is
perhaps over-cautious in starting with the
instruction *TAPE, presumably in case
you are using a disc system. Each tape is
marked with the loading time, repeated on
the screen.

Before drawing a face the child enters
their name and the subjects: the software
automatically inserts a capital for the first
letter before the drawing starts.
compilation of the drawing is on an
indentikit basis whereby the childis aske
series of questions about the person being
drawn and the appropriate features are
displayed each time ‘return’ is used.

The speed with which a child can work
this program will depend on the ability of
the child to read the choice of words
offering the different features. As with the
other programs in the series a couple of
neat graphic symbols are used — a finger
pointing at the space-bar appears when the
next stage of the program is needed and a
smiling face in a question mark if the
computer does not expect the answer

just a beep.

At stages throughout the program the
child is given the chance to go back over the
last stage and redraw if the face being
drawn does not come up to expectations. It
has to be said that although there are
apparently about 1,000, Ell]pumumnum
faithfulness to life is not the program'’s
strongest suit d even the Beeb is not
quite up to the graphic standards of the
documentation.

The question ‘is the subject male or
female?’ seems to have more effect on the
prompts than on the finished result. The
value of the program is clearly in the
thought process that it stimulates, butitisa
pity that although the information has been
asked for, the final picture cannot be
captioned *X's portrait of Y' or something
similar. It took my five-year old about
thirty minutes to draw and revise her first
face.

It’s also a pity that BREAK is not
trapped as the program can't be OLDed

Hide and Seek (age ranges 5-12). This is a
Happy Families/Hide and Seek type game
which certainly has better graphics than
earlier ones I've seen. There's a choice of
several variants, the first of which (Find it)
places objects in six boxes and then covers
them. One of them is then displayed and
the space bar is used to move the cursor to
the corresponding location. |hLIL is
gratifyingly good sound for a ‘find",
withall ASK programs, the sound levi
be varied with CTRL/S.

Seek uses a three by three grid. There
are four variants, some of which require
the child to place the pictures in the boxes
and some of which do it for you. One
version blanks out each picture the
moment it is in position. Fin the
‘What's Missing version involves spelling
ability, with a lexicon of 36 words.

Numerical skills
The programs in the series are counting
ai stal with Let’s Count which is
genuinely for children from three upwards.
Only the numbers 1-9 are used and the
cursor is moved with the space bar. If you

allow a second or third attempt. In two of
the games (Treasure Island and Space
Stations) matching numbers of objec
have to be grouped, with a sea shanty
rocket launch as a reward
In Which Way, equal or unequ
numbers of red and blue ‘objects’ are
ayed and the child has a choice of two
alleys to send them down,
depending on which there are more of. It's
one that the documenta-

v g this series too
difficult for the youngest of the group for
which it is intended, or even their parents.
There are many different levels (numbers
from 1-9999 ed) and the whole
exercise takes place against a clock.
Choose a make number and the computer
chooses a made number. Gulper hd\ to hv
steered round the ul
numbers which produce the
when added or subtracted from the made
number.

Ifound the gulper difficult to control and
the program not quite crash-proof: the
space bar should pick up the number and
add/subtractit to/from the made number. [
found it could pick it up without doing the
maths.

Number Puzzler (age range 4-12). Thisis the
most difficult game in terms of the number
of different levels available and in the
mixing of addition and subtraction. You
can play against a friend or the computer,
but the latter tends to be too fast for a child
to see what is happening

The first gam e a sort of musical
noughts and crosses and easy enough to
grasp, though much more difficult to play
against the Beeb than ordinary noughts
and crosses. Magic square is even more
difficult and requires a very good under-
standing of numbers

Price £9.95 cach Publisher ASK Ltd, London
House, 68 Upper Richmond Road, London
SWIS 2RP, tel 0! 16 Format Casscite
(disk soon) Language Basic and machine code
Other versions Vic 20 Qutlets Acornsoft and

retail

Wﬁb-rleh :lzapnr-nld:.
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FOR THE BBC MICRO
SOFTWARE

TINY PASCAL — Pascal-T is a 16k Eprom program capable of
compiling Source Pascal into a compact and very fast threaded-
interpretive-code. Full editor and disc-support are included and the
program is supplied together with comprehensive documentation.
PRICE£59.00 + V.A.T.
X CAL — An eXpert Computer Aided Learning package in 16k
Eprom and support disc. No programming skill required to
construct leamning ‘sessions’ as the program is ‘screen’ driven
Facilities include Text pages, Graphics and Histograms.
PRICE£65.00 + V.A.T.

FORTH— FIG-FORTH in 8k Eprom together with manual.
PRICEE34.72 + V.AT.
LOGO-FORTH — A 16k Eprom program introducing this very

powertul but extremely friendly Turtle-Graphics language. Users

also have full access 10 the Fig-Forth support nucieus. Full

documentation is included PRICE £59.00 + V.AT.

(Special discounts available for educational establishments for all
the above software)

HARDWARE

Always in stock Printers, Disc Drives IC's eic.

FOR THE EPSON HX20

SOFTWARE — FORTH ROMincluding full documentation. £34.72
HARDWARE — Expansion Unit, Paper, Microcassettes etc.
Please phone for quotes

Retail/Mail Orders/Dealer enquiries 1o
ICCS ASSOCIATES
533 Durham Road, Low Fell, Gateshead,
Tyne & Wear NE9 5EY. Tel. (0632) 821924

Retail sales also at:
HCCS MICROCOMPUTERS
122 Darwen Street, Blackburn, Lancs. Tel. (0254) 672214

PCN 31

4,

EPSON

SEIKOSHA GP 700A £377 + VAT
THE NEW ‘STAR' AND ‘CF’ PRINTERS -
ASGOOD AS EPSON
STAR & EPSON - THE BEST ON THE MARKET.

‘We cannot and will not be beaten on Price!
Note our change of address
104-106 Hanover Street, Edinburgh EH2 1DR
031-226 3345

At Kiltdale, we provide the professional

data duplication service.

More and more companies are
turning to us to provide the
quality of reproduction and
speed of service that cannot be
matched. Come and join the
growing number
of satisfied

clients - from individuals, to
hardware manufacturers such as
Commodore and Dragon, to
software specialists suchas B
Imagine — who have discovered =
the benefit of working with
professionals

Kiltdale Ltd, Lidding tnnlndusln |\ Estate

Leckhampton, Chelten
Tel: (0242) 25458
(0242) 583638
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SIR COMPUTERS LTD
CARDIFF

SIR ROM EXTENSION electron.

BOARD AcornELECTRON Computer £199
THE ROM BOARD FOR THE BBC MICRO THE SIR ELECTRON PERIPHERALS
* Easy to install, no soldering, full RANGE: now available:
instructions provided. * PRINTER/JOYSTICK PORT
* Allows up to 256K ROM space. * ROM EXPANSION BOARD
* Fits easily inside BBC case. Please telephone for full details.
* Price: £40.25 (+ £1 p+p). Coming soon: ‘MODE 7' ADAPTOR

scEBC MICROCOMPUTER COMPARE OUR PRICES! DISC DRIVES
icroModel .£399 A
BBCMicroModelBD ... PRINTERS 100K (Single)
SPECIAL OFF bl Lie
hile stocks last Dot Matrix: 2x400K (Dual} ..
while stockslas EpSONFX-80 .................£399.00
PL Graphics Digitizer . EpsonRX-80..... T £275.00
Jupiter Ace Micro o B EpsonRX-80F/T £299.00 MONITORS
SOFTWARE Shinwa/CT1CP-80.........£263.35 | | SanyoBlack/Green 12
Our range covers over 20 soft- | | Daisywheel: Microvitec CUB 14’ Colour
ware houses. Please write for Juki6100........................£425.00 | | Kuga Vision |12’ Colour
further details.

ALL PRICES ARE INCLUSIVE OF V.A.T.
Address all enquiriesto: ~ SIR COMPUTERS LTD. (DEPARTMENT H11)
91 WHITCHURCH ROAD, CARDIFF CF4 3JP
Tel: (0222) 21341/621813

£395

ADD £2 P&P

_—— e ——

rP'r‘tse send me ........ Printer(s) at £61.95 and ........... boxes of paper F

1 (10 rolis per box) at £12 per box — all inclusive of post and packing SUABORT 32 Thermal Printer at the
rice of £69.95 inclusive of VAT.

Total € .. cheque /PO enclosed or debit my Access/Barclay \tast
des full interfacing to the ZX81 or Spectrum. Uses the

I standard Sinclair print commands (COPY, LLIST, LPRINT).
Quiet, maintenance-free — high-speed thermal printer. Paper

I cnsar ot fiitrmisiiipiiacii ] * poll anhe 81,08 per roll - 25 metres long.

L e e e e e J Also available from selected branches of W H Smith. J

| card account o

Name and address
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John Lemce revea]s.a low-end micro pnmer lurking inside a cheap, portable typewnter

e Brother EP-22 is claimed to be the
world’s smallest electronic typewri-
ter, but it’s a lot more than that. It's

attery/mains, and a built-in RS232 inter-
means that, for under £170, you can
get a reasonable quality printer for your
micro. The entire set-upcosts you less than
some of the interfaces you can get for the
pricier electronic typewriters, and
initially at least — the RS232 screams
Interface 1 at you loud and long.

The EP-22 in this sense could provide a
toe-hold in word processing for many an
owner of a low-end micro

The machine comes ina fairly durable box
with a couple of wedges of polystyrene
inside. The packing seems firm enou
and inside this you find the Brother tidied
away in its carry case, so it’s not likely to
come to a great deal of harm in transit.

The case itself is something else. It's
around 3lem x 23cm X 5.5cm, with all
the bits you're liable to need securely
clipped into place. Ther
carrying handle, and a plasti
RS232. The latter has a special place imidt
the lid where you can clip it when you're
using it

The inside of the lid also has clipping
for two spare carbon ribbons, and a
plastic band to hold-a couple of sheets of
paper or documents in place. The base of
the machine doubles as the bottom of the
case. Ergonomically speaking it’s all very
pretty.

=

The EP-22 is a plain paper, thermal
printer/typewriter that will take standard
Adsheets, and will give youanything up to
75-column printing, although at this width
your margins will be non-existent. Practi-

cally, you're therefore talking about 64
columns. It has a standard qwerty
keyboard, but with a second shift that
allows you three characters from most
keys, plus a calculator mode that gives you
a few basic arithmetic functions.

It has three basic printing modes
non-printing (where you can store up to
2,015 characters, or about a page of A4, in
memory for printing out later, corrected
printing (where it prml». out 16 characters
behind the ones you're typing, allowing
youtocorrectas you go) anddirect printing
(where it acts as a normal typewriter). It
has no descenders but is much more legible
than some other printers.

It’s difficult to see what you're typing
through the smoked plastic cover, but
there’sa 16 character LCD that shows what
you're typing as you type it in, whatever
mode you're in. Carriage return is not
automatic, even when you're typing into
memory. so you have to hit return every
time you hear the beep.

When used as a printer, the EP-22
transfer rate of 300 and 75 baud, wuh a
78-byte buffer. The information given on
using the machine as a printer is fairly

PCN  NOVEMBER 3-NOVEMBER 9, 1983
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ANIROG

SOFTWARE

24 HR.CREDIT CARD SALES HORLEY (02934) 6083

PAYMENT BY CHEQUE,

P.0., ACCESS/VISA

8 HIGH STREET HORLEY, SURREY.
Overseas 50p post & packaging

TRADE ENQUIRIES WELCOME
29, West Hill,Dartford, Kent, (0322)92513/8

COMMODORE

KONG

KB / JS

A 31 K ALL M/C PROGRAM WITH BRILLIANT ANIMATED GRAPHICS

1
CHASING FIREBALLS AND BARRELS,
CAN BE SMASHED BY THE MALLET IF
¥OU CAN JUMP UP AND GET IT

SKRAMBLE

2

JUMP OVER THE PIES AS YOU Ri
ALONG.THE CONVEYGR BELY MAKE
SURE YOU DORT ENO UP INSIDE THE
COOK

k1
THE ONLY WAY UP IS BY THE LIFT
WHICH IS UNDER A CONSTANT
BARRAGE OF GIRDERS

£7.95

K OUT ALL THE SUPPORTS BY
RUNNING OVER THEM AND WITNESS
THE SPECTACULAR COLLAPSE OF
KONGS LAl

£7.95

PILOT YOUR SPACE CRAFT THROUGH THE SIXDEFENCE SECTORS AND DESTROY THE COMMAND MODULE OF THE
COBRON EMPIRE. A 32 K ALL M/C BLOCKBUSTER

1 RAMMING MISSILES HURTLE
TOWARDS YOU.

YOUR SHIF WITH
DEXTERITY THROUGH THE MAZE

MOON BUGGY

2. FIGHT COBRON QUASER ION SHIPS.

6. DESTROY THE BASE BEFORE YOU
RUN OUT OF FU

3D TIME TREK

DODGE THE FIREBALLS
BECAUSE YOU CANT SHOOT
THEM DOWN

HEXPERT J.S.

THE EVIL WITCH ZOGANAAR HAS FORCED BERT
TO PLAYON HER 30 HEXAGONAL PYRAMID. AS

U F THE
PYRAMID, MASSIVE AUBBER BALLS BOUNCE

COILY TO HIS DEATH. CAN YOU MAKE Bear
THE HEXPER
ASUPERBALL M/C GAME WITH EXCELLENT 30
GRAPHICS.

DUNGEONS

4. CITY WITH HIGH RISE BUILDINGS.

£7.95

FROG RUN

EXPERIENCE ALL THE THRILLS
OF THE ARCADE GAME AS
YOUR PATROL CRAFT
MANOEUVRES OVER THE
GIANT POT HOLES

J.8. £€7.95

A 3D STAR TREK GAME WITH
REAL ARCADE ACTION
BATTLE WITH THE ALIENS.

KB./JS £5.95

ENTER THE REALMS OF
FANTASY WITH SUPERB USE
OF SPRITE GRAPHICS BATTLE
WITH THE FEARFUL FIRE
BREATHING RED DRAGON

KB £6.95

A POPULAR ARCADE GAME
BROUGHT TO LIFE WITH
BRILLIANT ANIMATED GRAPHICS

K.B./JS§. £5.96
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sketchy, although the codes are better
presented than in the manuals of some
considerably more expensive printers.

int
Getting going in typewriter mode is easy
enough. You slip a sheet of paper behind
the roller, press the index key, and watch
the roller pullinthe paper. Youthen lift the
dust cover, press paper release and adjust
to your taste, close the cover, close paper
release and you're off.

You're now ready to type away; the size
of the unit means that the angle of the keys
isn’t all it might be, and the keys are
relatively small, but I found I soon got used
to them. One peculiarity about the
keyboard is that I found it considerably
easier to type with the thing on my lap than
on'a desk — if you think about it, this is an
advantage in a portable.

But if you're typing away direct, you'll
run into Tippex troubles when you try to
correct. Pouring correction fluid into the
works of this one doesn’tseem sucha smart
idea. The corrected printing mode is
obviously the answer here.

Printing quality is nothing to write home
about, but is good enough to serve its
purpose. When you're using the carbon
ribbon you get a relatively grey overall
look, but photocopying experiments
showed that the density of the little black
dots enough to produce adeq;
copies.

You get into thermal printing by taking
out the carbon ribbon and using thermal
paper (the stuff supplied was white and
standard A4 size). The manual doesn’t tell
you this, so you could spend a fruitless hour
or so looking for the relevant — and
non-existent — mode switch.

Thermal printingisin a tasteful blue, and
is very easy on the eye — this, however,
doesn’t photocopy as well as the carbon
ribbon. Youcan'ttake carbon copies—the
Brother is a bit fussy about the thickness
and texture of paper you use — and this is
where the 2K memory comes in. The
theory is that you type your page, store it,
then print out the number of copies you
require.

Using the machine as a word processor
will take a little getting used to, if only
because the people most likely to buy it
won't have much experience of them.
They’ll either be owners of cheap micros,
or they'll be businessmen who normally
have someone else doing their typing. One
idiosyncrasy is that you seem to have to do
all your editing on page — you can’t add
copy in the middle of a file stored in
memory.

The most obvious goof to make is to
forget to tell the machine when you want to
store text, asitdoesn't tell you when you're
wasting your time. The way you store is to
switch the mode switch to Store, press the
code button (left of the space bar) and ‘a’,
and respond ‘y' to the question ‘New
text?)’ You can then be in no-print,
corrected print or direct print, and still
store what you're typing.

Once you've finished typing, press the
stop key, and ‘Store stop’ appears in the

se

LCD. The textis then in the memory, even
if you switch off the machine.

You can use a number of methods to
insert or delete. You can use the keys
marked as such for the odd character, while
code/b deletes the last 16 characters, and
code/n deletes the lot. The manual has a
nice little picture showing the question
‘Delete text?" at this point, and says that no
deletion is made if a key other than *y' is
pressed. 1 was initially unable to achieve
this happy state, but I later discovered that
it was just saying ‘New text?” and although
it looked like all was lost, it wasn't.

Insert is a lot safer, and you're given
fairly clear instructions as to how you
prepare form letters and the like, with
plenty of examples of use.

Using it as a printer is another matter.
The manualis user friendly up to this point,
with lots of little pictures showing you what
to do, but here you're just told how to
switch it into printer mode and change the
baud rate. You're then given a couple of

tables showing you what the technical
details are, but apart from that you're on
your own.

In order to be able to use it as a printer,
you need the correct cable between the
Brother and your micro. Lowe Compu-
ters, the main distributor for the EP-22, is
currently making up cables for the Colour
Genie and the BBC, but has no plans to
produce them for other micros. Soif youdo
buy an EP-22, it would make sense to get
your dealer to make up a cable at the same
time, and make sure it works with your
machine.

After an hour or so of wrestling with the
Brother as well as one another — a team of
PCN specialists managed to get it working
with a Tandy Model 100. It didn’t work at
all at 300 baud, and we put this down to
slight variations between what the Tandy
thought was 300 and what the Brother
thought was. After a little tinkering, 75
baud did the trick, so it is possible, and this
duo would produce you a very nice
portable system.

‘There should be less trouble linking up
the Brother to the BBC or the Genie, but
you'll almost certainly run into a few
brain-bending problems with other mic-
ros. It can be done, and you'll be able to get
it done, but it’s a pity, considering the
effect the EP-22 could have on the printer
market, that you won't get more help.

As regards formatting, it seems that
you'll have to do most of this through
software. The line spacing key on the
printer is operative when you're on-line,
but the margins are not. So things like word
wrap-round and justification need to be
handled by your micro.

Standard continuous stationery will fit,
although you'll have to rip off the tractor

feed holes first, and you'll again have to
handle page breaks through software.

The machine is powered either by four
U2 type batteries, or by a 6V DC power
source. Brother has a standard PSU which
will operate with it, but even if you are
using it with a mains supply it uses the
batteries to retain memory when it’s
switched off.

The PCN test machine ran quite happily
on batteries alone during the test.

At £170 the EP-22 just has to be a good
deal. It's worth the money as a typewriter,
never minda portable typewriter, and fora
word processor — albeit an idiosyncratic
word processor — and printer it’s nothing
less than a bargain.

Granted, you may have interfacing
problems, the print isn’t daisywheel quali-
ty, and you don’t get descenders, but you
get all these problems with printers at
double the price. And the machine is so
quiet that you could use it as a portable
typewriter in situations you'd otherwise
never have dreamed of.

Of course, there are limitations. You
can’t — I think — do anything other than
text output, and although the print output
is perfectly acceptable, it isn"t what you'd
expect from the high powered business
person Brother would no doubt like to buy
it. But at this price you have to sacrifice
some flexibility, and as it is it’s well worth
the cash. Rollon the EP-23 . . .
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the case

Keyboard and feel the newly acquired power flow from your fingertips a
rofe nal user. This elegant, slim line, desk t

IX Spectr

MICRO
SYSTEMS
At Fuller
micro Systems
W SITTVE 10

department \nm)ur( OUr SETVICE
Fuller Micro Systems e o e,
The ZX Centre, 71 Dale Street, 5 by e Lol
Liverpool 2. Tel: 051-236 6109. oy o



NEWNES TECHNICAL BOOKS

FORTH for Micros

Steve Oakey

Forth is a relatively new language which is
catching on with micro users — its easy to use
and much faster than BASIC. This book
teaches the reader to program in FORTH and
demonstrates the use and power of this
extensible language.

Y covers the different
versions of the language

% special section on
Dragon FORTH and
Jupiter Ace FORTH

£6.50

FORTH
for Micro

Softcover

lable now

from your nearest
bookseller

‘\]Newnes Technical Books

Borough Green, Sevenoaks, Kent TN15 8PH

XENON-1 WK £7.50 {
INVADERS WK £6.75 ;
REVERSE LK £5.95
FANTASY QUEST WK £595 |
30 MAZE & BREAKOUT LK £6.75
CANDYFLOSS & HANGMAN UK £6.75
ZODIAC ARF £620
DEATH SATELLITE ARF £620
SECTOR 7 GAMES PACK 16K £5.50
SECTOR 7 GAMES PACK 48K £6.00
THE ULTRA PSS £6.40
LIGHT CYCLE PSS £6.40
CENTIPEDE PSS £6.40
THE GAUNTLET PSS £640 |
INVADERS PSS £640 |
HOPPER PSS £640 |
ORICMON PSS £795 |
MONTE CARLO RALLY EXPRESS €650 |
BRAD RESCUES THE PROFESSOR EXPRESS £5.50
SPACE QUEST EXPRESS £5.50
BANDIT EXPRESS £5.50
GAMESTRIO EXPRESS £5.50
FLIGHT TANSOFT £4.00
THE HOBBIT TANSOFT £1350
AUTHOR TANSOFT £13.00

PLEASE SUPPLY 1

TOTAL ENCLOSED £
NAME
ADDRESS

SEND ORDERS TO- POSTAL COMPUTER SERVICES,
FREEPOST P.O. BOX 2, MIDHURST, WEST SUSSEX, GU29 9BR

WARY OF
COMPUTER
BYTES?

e 0
TR

Are you missing out on all that your computer can.do. These books show
you Fow easy il is 10 improve your programming. Clear and concise, they
will help you make the maost of your computer's memory power, for more
advanced uses and more exciting graphics

YOUR FIRST BASIC PROGRAM

How-lo-Program” book for the first time computer user wim colourful
illustrations and simple diagrams 1o help you write your own first program in
just one hour.

PROGRAMMING THE Z80

Instructive text, clear, precise diagrams and easy 1o follow examples
explain everything you need to know about programming using ZBO
microprocessors. Important for Sindlair, ZX81,Spectrum and TR S80 Model
users.

PROGRAMMING THE 6502

You need no prior programming knowledge to make use of this detailed
book. By applying simple assembly language, you will quickly learn to make
your microprocessor perorm the way you wanl it to. Important for BBC
Users wishing 1o extend their programming capability, pius Apple, Atar and
VIC 20 users.

THE VIC 20 CONNECTION

Learn the simple techniques for putting your VIC 20 computer to work
controlling external devices. Control lights, electncity, burglar alarm system
and other non-computer devices in your own home or office.

THE EASY GUIDE TO YOUR COMMODORE 64

A jargon-free publication that explains the practical operation of your
Commodore 64 in word processing, maths, budgeting, filing and mare. This
fnendly guide explains how to use commercially avalable software, as well
as teaching you the basics of programming.

All these books are published by Sybex, renowned for
their excellent, helpful publications for computer users
and distributed by Computer Bookshops Limited, the
UK's specialist computer book and program
wholesaler. All are available from good bookshops
and computer stores including Lewis's and John
Menzies. Request for catalogues

Send SAE to:- Dept: PCN. 4.11.83

Computer Bookshops Wid ,g,

30 Lincoln Road, Olton, Birmingham B27 6PA.
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John Lettice welcomes a Centronics interface for the Jupiter Ace and Sinclair Spectrum.

It all ADS up now

Spectrum and the Jupiter Ace were

pretty lonely machines. It was difficult
to link them to a wide range of peripherals
because of the dearth of interfaces. While
there were some interfaces available for
the Spectrum, Ace owners must certainly
have been feeling aggrieved at the lack of
support their machine was getting,

The Spectrum, of course, has had a run
of excellent interfacing devices recently,
courtesy of Sinclair Research. The launch
of the ADS Centronics Interface also
means that the Ace, if not coming in from
the cold, has at least been thrown a pair of
gloves.

The ADS comes in two versions, the
straight interface for the Spectrum, which
plugs firmly into the edge connector and
will drive any Centronics printer, and the
slightly more complicated version for the
Ace. Here you first fit an adaptor card to
your Ace, then connect the interface and
your RAMpack to the card.

A tape with the necessary driver soft-
ware — Spectrum on one side, Ace on the
other—comeswith the ADS. Inthe case of
the Spectrum, this is ce of re-locatable

jus( a few months ago the Sinclair

machine code. This means that it can be
shifted around in RAM, and will therefore
work with all but the fussiest of programs.

However, it is unlikely to work with
software that moves RAMtop.

Inthe event of your having any difficulty
with a particular program, clear instruc-
tions are given on moving the code’s
location.

Things proceed just as smoothly with the
Ace, although Ace users are much more
likely to be using the ADS to take
advantage of the ZX Printer, rather than
testing the joys of 80 columns. Using the
command PRTON will send all H\ltpul via
theinterface tothe printer, while PRTOFF
switches this off. COPY will get you a
screen dump.,

In use

It can’t be often that a single device can
have (apparently) two such widely differ-
ing applications. For the Spectrum, the
obvious thing to do was to run micro,
printerand Tasword 2 as a word processing
system, and the three seemed to geton very
well together.

Considering the dearth of software for

the Ace, the most likely use for the ADS
will be to provide a hard copy output for
program listings, and again it does this
well. It probably wouldn’t make sense to
run it with anything more expensive than
the ZX printer, unless you already had a
larger one, but this set up should provide
all the budding Forth programmer is likely
to need.

Of course there are hazards with any
interfacing project of this kind. The
Spectrum’s tokenised keywords are a
particularly obvious problem. As the
lettersof the commands are stored as single
tokens rather than as separate ASCII
codes, just sending them to the printer
wouldn’t work.

The ADS therefore decodes the tokens
and translates them into the ASCII codes
that will be understood by the printer. The
software assumes that codes above the
value of 164 are tokens, but should you
need to send data bytes above this value
you can.

Using the Spectrum’s Basic COPY
command also causes problems, so if you
wish to use this command you must use a
routine (provided on the driver software
cassette) whichemulates this. Youcallitby
using RANDOMISE USR 23310, which
durnpa the screen contents to the printer.

The code provided drives a Seikosha
GP-250X, but information is provided to
allow you to alter it for other graphics
printers.

Asfarasthe Aceisconcerned, things are
rathermore DIY. Once you've gotover the
initial shock of being able to use word
processor class printers and graphics
plotters, you'll probably start wondering
where you're going to get the word
processor class software to run with it

Verdict

From the point of view of the Ace owner,
the ADS interface is undoubtedly a
winner. At £34.50 it's a reasonably cheap
way to use the ZX Printer to produce hard
copy listings, and although it's clearly
something of an uphill task, it at least
means the hardware for more complicated
text and graphics handling is there.

Its position vis-a-vis the Spectrum
little more problematical. Granted,
cheap and effective Centronics interface,
but with Sinclair Research plunging into
interfaces in a big way, Spectrum owners
may be thinking more in terms of going
RS5232 with Interface 1.

Thatsaid, there will be Spectrum owners
who'll want a Centronics interface, and in
terms of efficiency and value for money,
the ADS is certainly highly competitive.

Rem ADS Centronics Interface Machine ZX
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Your starter

This complete starter pack for the price youd expect to

It'sacomplete computersystem:
the Commodore VIC 20 computer,
a cassette unit, a simple explan-
ation of computer programming
(called “Introduction to Basic Part
1), plus an exclusive compilation
tape of four computer programs
(Blitz, Type-a-Tune, Race, and
Hoppit).

And all for just £14999 or less.

It'saterrificopportunity tointro-
duce yourself, and all your family,
to the exciting world of home
computers — and with what has
been described as the best home
computer in the world.

YOU CAN SEE THE VIC 20 STARTER PACK AT ALL BRANCHES OF DIXONS AND WALLACE HEATON, AND /
OF BOOTS, RUMBELOWS, LASKYS, CURRYS, GREENS, ORBIT, MENZIES, LEWIS'S, MAKRO, TES

for £150.

The VIC 20 has educational pro-
grams for all ages (spelling, physics,
arithmetic, etc.), plus music, typing,
chess and home accounts.

There are special programs like
Robert Carrier’'s menu planner and
BBC ‘Mastermind] and not forget-
ting, of course, lots and lots of
wonderful arcade games.

You'll very soon be exploring
new worlds of colour, animation,
and sound.

Not just with a vast choice of
programs, butwithunlimitedscope
forexpansionin the future

The VIC 20 is the perfect com-

y for a computer alone.

puter to start with because you can
keep adding to it, and so get even
more enjoymentout of it.

There are printers, disk drives,
memoryexpansionpacks and many
other peripherals to choose from.

Which means, as your confi-
dence grows, so can your VIC 20,

Get the VIC 20 starter pack
today, and we promise you'll never
look back.

= commaodore

VIC 20

ELECTED BRANCHES
),

C
FINE FARE, WIGFALLS, SPECTRUM, COMET, JOHN LEWIS, WOOLWORTH, REDIFFUSION, CO-OP AND OTHER GOOD RETAILERS.
ALSO AT BRANCHES OF A NATIONAL NETWORK OF COMMODORE COMPUTER DEALERS.
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48K SPECTRUM
Viking
voyage

Name Valhalla System Spectrum
48K Price £14.95 Publisher Lcgend
Cassctic Language Machine

If 'you've always fancied your-
self as a flaxen haired nordic
demigod, but you've found
Burton’sdoesn’t stock your size
in winged helmets, help is at
hand. Valhalla is half epic, half
cartoon strip, and its Norse
settingisideal for those with the
fjords in their bloodstream.

The graphics screen features
a sort of strip cartoon, where
the characters actually act out
the ‘screenplay’ seen in the text
window below. So, if Thor
attacks Loki, you'll see Thor
stride across the screen towards
Loki, and start beating him
about the head with an axe.
You'll find you tend to sit back
and watch this happen, and the
other charag are perfectly
capable of carrying on without
you, but should you feel in-
clined toactually dosomething,
there are six quests you can be
getting on with.

You have to wend your way
through Asgard, Midgard and
Hell to pick up a key, a ring, a
shield, a sword, an axe and a
helmet. Inordertodo this you'll
probably have to pick up a key,

aring, asword, et . . . butyou
must understand that the
quests” objects are actually
special versions of the above
artefacts,

The quests must be per-
formed in order, and are in-
creasingly  difficult.  They
should easily fillin the odd spots
u run into in those
ights.

In play

You start off with 200 crowns
and your brains. If you want to
keep the latter inside your skull
it’s sable to get yourself
arms and armour fairly sharp-
ish. You can buy these from
various other characters, but
you can also find them lying
around.

You'll also need food and
drink, which is there in abund-
ance to start with, but dis-
appears fairly rapidly as you
and the rest of the cast munch
through it. You can sometimes
induce characters to give you
things, particularly if the char-
acter in question — Thor, for
example — suffers from total
eclipse of the bs

Thor in fact found himself on
the receiving end of one of my
earlier wheezes. First induce
Thor to give you the axe, then
use the axe to kill an unarmed
Thor. Iregarded it asalessonin
life for the lad . . .

As far as the condition of
your soul is concerned, you
start off about half way between
good and evil. Your goodness
rating changes depending on
whether you attack the good
characters or the bad charac-
ters.

‘Working on the assumption
that being good would probably

(

mean not being sneaky, 1 de-
cidedto join the blackguards. It
might also have had something
to do with an encounter I had
with arch goodie Odin, who
first extracted 50 crowns out of
me for a ring he apparently
didn’t have, then took a ring
fromone of his henchgoddesses
in order to complete the trans-
action.

Thinking dark thoughts ab-
out gods, landlords and pawn-
brokers, and feeling practically
ruined, I hobbled off in search
of a bargain basement sword.
Fortunately, shield and helmet
were to be found just lying
around.

Ringswere alsoto be found in
I got this
recurring vision of Odin sitting
behind a large leather-topped
desk smoking a fat cigar.
However, the 50 crown wonder
did serve its purpose well
enough.

Rings — except for Drapnir,
whichisone of the quest objects
and about as useful as a lead
hula hoop — give you access to
Ringways, which act as tele-
ports/bypasses. So in addition
to the usual NORTH, SOUTH
type commands you can use
*JUMP’, which takes you Club
Class to the relevant location.

Aftera bit of hopping around
like this, I was well and truly
lost. I asked for help, and was
told the ringway nearest me led
to . . . El Vinos? Surely not the
El Vinos? Could I get a sand-
wich there? Would they let my
editor buy a drink at the bar?
Naturally I had to investigate.

When 1 finally got out, I'd
drunk all the wine and eaten all
the food I'd had with me when |
arrived, and had had my wallet
lightened considerably by one
Alvin, billed in the manual as a
dwarf, but clearly some kind of
profiteer.

I won't tell you about my
other attempts at the game,
about my attempt to lock away
all the food and wine in the
universe and sell it to the other
characters for huge sums, or
about my attempt to sell an axe
to a wolf.

Nor will I tell you how you
finally solve the quest— matter
of fact, I'd be grateful if you'd
tell me. What 1 will tell you is
that Valhalla is well worth the
rather substantial cost.

Verdict

1 have very little that even
aproaches a complaint about
Valhalla. The graphics are
good and varied, and although
the responses can be slow, this
is because the machine is pro-
cessing the moves for a number
of characters, not just you.

Even this minor problem is
dealt with by the way the
program allows you to stack
nstructions. For example, you
can type in get food, eat food,
go north in quick succession,
then see your character do all
these. It's a good idea todo this,
as it lets you get the drop on
other characters.

Another departure from the
traditional format is the way the
manual is actually designed to
help youwin. Yougetadetailed
guide to the characters, a cou-
ple of clues, and a list of
common words and their
accepted syntax.

This means you'll get into it
straight away, so it's less frus-
trating than most games,
although no less difficult.

John

RATING

Lastingappeal % % % ¢ o9
Playability NS
Useotmachine ¢ i ¢ gy 5y
Overallvalue oy
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THE FABULOUS -

DONTMISS THIS
¥ N Werrn/BLEOFFER N\ —

¥ wEAMEg ON EXPRESS DELIVERY - ORDER NOW
ONE CASSETTE

N\ ONLY £9.95 =z

Please send me by retumn of post, Cassette 50 at £9.95 per
tape. | enclose a cheque/postal order for [
made payable to Cascade Games.

Name

‘ Address

7 A

\ Country

k.

\
e

Dealers & Stockists enquiries welcome

Please send me (tick appropriate box)
} Spectrum | viC
{ | Bl - Coscade Games
0 5 Suite 4, 1-3 Haywra Crescent,
| cascade Harogate N. Yorkshire. HG1 58G

O England
| (A -, Telephone: (0423) 504526

-
I
I
I
I
| Post Code :
I
I
|
|
|
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Do you suffer from
PCNitus?

Thousands do! So, specially for all  even when the binder is full. You'll be
you sufferers who want to keep PCN able to read them easily and refer to
immaculate, easily accessible and out of  them quickly. And we'll post the binder
reach of grubby hands, we've designed  to you in a batter-proof package at no

this attractive PCN binder. extra cost.

It's red, yellow and silver and wil It's an attractive price, too. Only
hold four month’s copies. £350, including postage, VAT and

No more grappling in the back handling. Use the coupon here or, to
of cupboards; no more bent and avoid defacing your copy of PCN, write
creased pages! out your order clearly and send it with

Your copies lie completely flat, payment to the address given.

BINDER ORDER CARD. Please rush me PCN binder(s) at £3.50 each. | enclosed my cheque made
payable to Personal Computer News, Please charge my Access/Visa/Diners/American Expresscard ot appicase

Account No
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Atari 400
Atari 800 £14.90
BBC A £14.90
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:.mnmmlnwtim £14.90 £21.90
Dragon £18.90
e\mfni—i\mh n £21.90
Oric £18.90
Comy* £18.90
Lynx £18.90
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Peter Worlock battles enemies alien, avian and clcclrnmal_ncnc on the colourful Commodon.

Slx-pack for the 64

Itisonly a few short weeks since
Commodore 64 owners were

facing a dire shortage of soft-
ware for their micros. Now the
opposite is the case: some

excellent games are being ship-
ped in from the US while the
British software houses have
finally cranked up their pro-
grammers and are now merrily
churning out cassettes

PCN had a look at half a
« dozen of the recent releases.

SUPER DOGFIGHT

Tostartoffona
high note,
classic in more
than one sense.
This was one of
the very first arcade games and

Terminal Software has pro-
duced a marvellous imple-
mentation

It's also something of a rarity
int is for two players. Eacl
controls a World War I biplane
in a dogfight to the death
Control is by joystick only

Atthe start you look down on
a blue sky ringed by a clever
graphic impression of billowing
white clouds. The two com-
batants appear flyi e by
side before wheeling away to

start the game
The screen features full
wrap-round so it quickly be-

comes ical contest to get
on your opponent’s tail, or
make a swooping attack out of
the cloud.

The planes themselves are
neat little sprites with a simple
3D effect that gives a sense of
perspective as they loop and
dive around. The sound effects
are excellent

The only minor criticisms of
Super Dogfight are that you
need two joysticks and two
people. Terminal could have
produced a game with a wider
appeal had there been the
option of using the keyboard
and playing inst the com-

have the
joysticks and a playing partner,
this is highly recommended

I can't
such praise on
this one from J
Morrison Mic-

tos. But there are no real
groundson which tocriticise the
game. The graphics are splen
did multicolour sprites with

very smooth animation and
good sound effects.
So what's the probl

Simply that it is all such old
now. It's been said before in
PCN Gameplay and merits a
repeat: there reallyislittle point
in games writers turning out
variations on Pacman and
Space Invaders et al.

Vultures falls into the categ-
ory of pale imitation. It's fun
and fast and colourful but most
people will already have some-
thing similar. If you don’t then
here’s what you get: you play a
humanoid at the foot of the
screen, shooting down laser-
spitting vultures descending
from the top.

Ifyouclear the sheet twoeggs
hatch open and three faster
more vicious birds appear. If
they don’t shoot you first they
may pick you up and carry you
aloft to an unspeakable end
Shooting them down mere
moves you to a faster level

Not very original. not very
addictive
No prizes for
guessing  the

plot of this one,
another copy of
the arcade ori-
ginal. This, from Anirog, is the
second version I've seen for the
64 and though a closer copy of
the original, loses something

There are only three floors of
girders (I seem to recall the

arcade version having four) but
everything else will he fami
Kong even throws the barrels,

instead of them
appeaning from off screen
somewhere.

Again, the graphics are well
done but given the graphics
facilities on the 64, there can be
no excuse for boring displays or
jerky animation

One common fault with 64
spritesis thatcollisiondetection
an be tricky to handle and this
seems to be a fault here. The
upshot is that timing your
jumps is even more crucial than
arcade addicts will be used to,
However, if you want a version
of Kong, you could do worse

BITMANIA

The lowpoint of
this round-up.
Virgin Games’
usual high stan-
dard of packag-
ing credits one Kieron Brennan
with the creation of Bitmania.
He is. apparently, 16 years old
and prefers games that are *fast,
colourful and visually exciting

Bitmania fulfills these condi-
tions but fails in one depart-
ment:it'saboring game toplay.

Master Brennanisawizardin
the graphics department and
this game is one of the most
beautiful I have seen. The title
screen is colourful w
script display. The
features user-de
swooshing sprites and a multi-
tude of shapes whizzing about
in all directions.

ed by a lack of
balance. If half the effort in-
vested in the graphics depart-

ment had been spent on impro-
ving the actual playability of the
game, it would have been a
masterpiece

After the first moments of
blind panic in the face of the
screen pyrotechnics, it becomes
apparent that you can position
your gun in one of sevéral
relatively safe spots and, with
only a few corrections, knock
out the enemy with impunity

The scenario is also a little
bizarre. You are apparently in
the data bus of the 64 attemp-
entral core
You do this by blasting the bits
dispatched against you by the
CPU.

By far the best thing about
Bitmania is the introduction
sequence. If, instead of going
straight into the action, you
wait a bit, you will be rewarded
by a superb piece of musical
programming that sounds very
much like Vivaldi. I quickly
gave up playing and left this
musical accompaniment run-
ning for a while

MOON BUGGY

Another  one -77—:\,—-
from  Anirog J
and much the

better of the

two. You co

trol the vehicle of the title,
speeding across the lunar ter-
rain faci multitude of perils
from an enemy attack fore

There are many ways tc
here. zapped from above,
blasted from the front. driving
mine or simply
er. You have forward
and vertical lasers to defend
yourself and control over the

ose

over shir

in a cr:
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B GAMEPLAY I

speed nl

your

d[hl mmn.nmdu.nu»
bul:lrmll is atest of hand-eye
coordination.

The graphics are simple but
cutely effective. Your buggy
has independent six-wheel sus-
pension as I move across the |
rough surface and when you
lose a life the tyres pop off in a
manner guaranteed to raise a
smile.

SUPER COPTER
Helicopters do
seemtobeinon
the 64 this sea-
son. Following
hoton the rotor
blades of Choplifter and Fort
Apocalypse comes this title
from newcomer Mondatta.

1 felt the adrenalin surge as [
read the inlay; it sounds like a
combination of 3D arcade ac-
tion and flight simulator. And |
soitis, but alittle disappointing |
in the implementation.

Youhave two screen displays
in the first section, starting with
the view from the cockpit.
Display clude speed. RPM.
pitch. fuel and other necessities
of flight control. You canswitch
to radar which gives you a
pictorial image of m; playfield
and shows your position, bar-
rage balloons, ground to air
missiles and your target — the

s in this first
include 4.000ft high
mountains which you must fly
over or round, and a radar
1,500 feet which you
must fly under

Having reached the island in
less than Smins 30secs, you can
refuel and set about blowing |
things up. Unfortunately I was
never able to get to this exciting |
bit. being in the habit of hitting |
mountains, lasers or missiles, or |
avoiding these and running out
of time

The graphics are adequate,
the sound is disappointing and,
so far as 1 was able to tell,
there's  little  excitement.
However, it does make a
change from the Invaders/Pac-
man clones.

Moon Buggy, Kong (£7.95). MM

section

, Manchester.
(£6.95), Virgin Games,
61-63 Portobello Road. London
W

1.
Super Copter (£5.65), Mondatta
Ltd. 38 Cuddington Avenue,
‘Worcester Park, Surrcy. |
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Which home comp

you so much

Entertainment for all:
Video Chess £3495
Munchman £29.95
Parsec (Optional Speech) L‘U\h
Orhello £2
Tunnels of Doom \ 4‘41
Adventure Cartridge 2495

Additional Adventre Games
all at £14.95
Adventure Land
Mission Impossible
Voodoo Castle
The Count
Strange Odyssey
Mystery Fun House
Pyramid of Doom
Ghost Town
Savage Island
Golden Voyage

Alpiner

(Optional Speech) ~ £24.95
T Invaders £19.95
Car Wars £1995
Chisholm Trail £19.95
Hustle £14.95
Tombstone City £14.95
Connect Four £14.95
Video Games 1 £14.95
Hunt The Wumpus £14.95
Five-A- \u‘l. Soccer £14.95
£14.95
£14.95
Blasto £11.95
Blackjack & Poker £11.95
ero Zap £11.95
Yahtzee £11.95
Oldies But Goodies | £11.95
Oldies But Goodies 2 £11.95
Market Simulation £11.95

Educational:
Early Reading £2995

£29.95

Music Maker

Alligator Mix

Alien Addition
Demolition Division
Diragon Mix

Minus Mission
Meteor Multiplication
Touch Typing Tutor
Addition Subtraction 1
Addition Subtraction 2
Multiplication
Division

Numeration 1
Numeration 2

Early Learning
Beginning Grammar
Number Magic
Hangman

Tea nh\num\l Extended

SIC £11.95
Beginners BASIC Tutor ~ £9.95
Home Organisation:
Personal Record Keeping £39.95
Personal Report
Generator £3995
Home Budger £24.95

Home Financial
Decisions
Personal Financial Aids

Other Applications:
Inventory

Invoicing
Mailing List
TI Whiter

(Word Processing) £85.95
Multiplan (Spread

Sheet Program) £85.95
Staristics £54.95
Terminal Emulator £49.95

Maths Routine Library ~ £29.95

Electrical Engineering

Library £2995

uter VES

for so llttle’

Graphing Package £29.95
Srructural Engineering

ibrary £2995
mming Aids 2 £19.95
mming Aids 3 £19.95
Speech Editor £19.95
Programming Aids | £1195
Programming Languag
PASCAL Editor £99.95
PASCAL Linker £79.95
Extended BASIC £69.95
oo £69.95
Editor/ Assembler £69.95
Mini Memory £69.95
PASCAL Compiler £59.95
ASK. Applied Systems
Knowled,
Hide and Seek tha.
Number Gulper tha
Collins-Educational:
TI-99/4A Starter Pack 1~ £9.95
TI-99/4A Starter Pack 2 £9.95
T1-99/4A Game Writer
Pack 1 £9.95
TI1-99/4A Game Writer
Pack 2 £9.95
Chess Leamer Pack £9.95
Record Keeper Pack £995
Ivan Berg Software:
Maths Tester 1 £995
Maths Tester 2 £9.95
Physics Tester £9.95
Chemistry Tester £9.95
Biology Tester £9.95
Human Biology Tester ~ £9.95
Bond Associates:
Easycalc £49.95
Little Genius Lud:
Scrabble £29.95

And is available at all these dealers!

All branches of:

Argos, Comet, Dixons,
sreens of Debenhams,

n Lewis, Rumbelows,

s, Zappo.

Major branches of:

Asda, Binns, Computers for All,
CO-OF, Currys, Fine Fare,Ketts,
Photomarket, Rymans,
Spectrum, Telefusion.

ABC Computers - St Austell
Akhrer - Harlow

Anglia Audio - Bedford
Anglia Sound - Stevenage
\udm\hﬂ\uuw London
Audio Vision - Faversham
Bagnall - Stafford

Turnthe
the

Carvells - Rugby

Combined Trading - Hatfield

Computer Supermarket -

Manchester

Cotton TV - Peterborough
Dean and Son - London
Delta Electronics - London
Densham Computers - Poole
Desk Aids - Southampton
Dodar - Ashton

I'r. wicks - Newcastle
Galaxy Video - Maidstone
Hamleys - London

Harrods - London

Heffers - Cambridge

Hyman Computers—Manchester

Landau - Sutton

Lion House - London

Meicro Value - Amersham, Bucks.
Midshires - Crewe
Milequip-Gloucester
OEM Computers - Rugby
Parco Electronics—Honiton
REW -London
Robox - Glasgow
Science Studio - Oxford
Selfridges - London
Star Trek Video -
Toy and Hobby - Wigan
Universal Warchouse - Reading
Video Palace - London
Vision Store - Kingston
Welwyn Depr. Store

Welwyn
And many other leading
Computer Stores,

eand see
atable.







Theunbeatable
TI Home Computer.

Its all the computers your
family will ever need.

Buyinga home computeris something
you have to get right first time. It’s too
late when you've got one to find it
won't take plug-n software. Or can't
be programmed without an expensive
accessory.

The TI Home Computerisa
real computer system
The TI Home Computer has got the
memory power you migh( expect
from more expensive computers, built
in. Atits heartis apowerful TMS 9900
16-BIT Microprocessor. Most other
home computers have only an 8-BIT.
And you can expand the memory
from 16K of RAM up to 52K.
The total memory capacity is

114K Bytes.

A wide range of
software for everyone

Another feature that makes the T1
system so powerful, yet so easy to use
is Solid State Software™ These plug-
in cartridges cover everything from
space games like Parsec™ to reaching
maths, managing home finances and
composing music. And the range is
getting wider all the time.

It even has what
professionals look for in
a home computer

CPU: TMS 9900 16-BIT, plus 256-byte
Scrarchpad RAM
Memory: Total 114K bytes; 26K bytes
ROM internal; up to 36K ROM cartridges
external; 16K built4n RAM expandable to
52K bytes.
Keyboard: 48 KeyQWERTY, alphalock,
function key auto repeat.
Sound: 5 octaves, 3 simultaneous tones,
noise tone.
Colour: 16 foreground and background.
High resolution.
Interfaces: Cassette, TV, 2 joysticks,
main peripheral port.

Merademark of Texas Instruments

More than one

programming language
The standard programming language,
T1 BASIC, is built into your TI
Home Compurer so you can begin
programming right away. But theres
an expanded range of optional
languages like Extended BASIC, TI
Logo, USCD-Pascal, TIFORTH and
Assembler

With these you can fully expand
your programming skills.

A wide range of peripherals
Most computers lose a lot of memory
when you add peripherals. The
Home Computer is different. Every
peripheral comes with its own built-in
programs to keep the loss of memory
O a minimum.

he convenient Peripheral
Expansion System houses up to eight
peripherals, Additional hardware
cards simply plugin. You canevenadd
a complete Floppy Disk Memory
System.

The peripherals include memory
expansion, RS232 Interface, P-Code
card and more. There's also a
sophisticated matrix printer and Solid
State Speech™ synthesizer — which
you can use with your own TIBASIC
programs.

A lot more for no more
The TI Home Computer gives you so
much more without costing more.

At today’s price it’s exceptional
value. Take your family round

to try one. If you never try o
it you'll never know what i,

you're missing.

TEXAS
INSTRUMENTS

Creating useful products
and services for you.
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ATARI 400/800
Spring to
action

Name Slinky System Atari 400/800
Price £14.95 Publisher Cosmi
Format Cassctic Other Versions Vic-
20, TT99/4 Outlet Home
Computers, 234 Church St,
Blackpool FY1 3PX Tel 0253
22340.

If you've ever owned one of
those spring-like toys known as
a Slinky, then the hero in this
game should be familiar to you
Similarly, if you're an arcade
fan, the game itself will not be
unknown.

Objectives
Controlling Slinky, you must
bounce around a Pyramid of
cubes, turning each one to the
same colour as you go. You
start with 25 000 points and lose
points with each move — the
as few as possible.
cts help or hinder
your progress — a magnet,
raindrop, dustcloud, face and
chameleon. These can drop you
offthe edge, speed you up, slow
you down, wipe you out or just
generally get in the way
Hyperspace holes and bonus
blocks add to the complica-
tions, as do the 99 different
levels of play

In play
Slinky, a golden spring, is
perched on the top left of a pile
of 52 three-dimensional white
cubes. He can only hop diago-

the wrong direction when he's
near the edge has Slinky spring-
ing to his doom. On the first
level, Slinky merely has to land
on each hexagon, turning it to
blue. If he leaps down a black
hyperspace block, he ends back
up at top left

Allthe hazards have names, a
feature that is probably right for
the youngest players but a trifle
treacley for older hands. Do
Marge the magnet and Ralph
the raindrop make you smile or
grimace? Marge has a nasty
habit of flying along a row at
irregular times and if there,
Slinky will be picked up and
dropped off the edge. On the
other hand Slinky might be
lucky and drop down a hypers-
pace hole.

Slinky turns blue when hit by
Ralph and moves at double
speed. If hit by Dusty the
dustcloud, Slinky turns brown
and loses more points per
move. If struck by Ralph and
Dusty, he rusts and Oil-Can
Charlie rushes on to cart him off
for scrap metal to the tune of
Raindrops Keep Fallin' On My
Head!

Verdict
Highly addictive, muchmore so
than the original arcade ver-
sion. The colourful graphics,
particularly Slinky itself are
excellent. Despite the twee
names, this is a first class game
of skill and strategy foral

Bob Chappell
RATING
Lasting oo s
Playability -
Useof machine ey iy

Bert likes
bounce

Name Hexpert System Commodore
64 Price £7.95 Publisher Anirog
Software. 8 High St, Horley,
Surrey Format Casserte Other
versions None Outlet Mial order &
retailers.

Another arcade original comes
tothe personal computer. Bert,
forsaking his old heap of hex-
agons, has taken up residence
on a new pile of blocks.
Although he can now be found
bouncing around on the Com-
modore 64, he stll hasn't
shaken off his pursuers.

Objectives

An odd, furry creature, Bert
has been abducted by Zoga-
naar, a wicked witch and forced
to play on her fiendish Pyramid
of hexagons. Bert must leap
from block to block, avoiding
two massive rubber balls which
are bouncing around after him
Not only that, the witch’s pet
snake Coily, has also decided to
yomp round the Pyramid.

Bert must change the colour
of every hexagon by jumpingon
each one. If he is touched by a
ballor the snake, he loses one of
his five lives. If he inadvertently
leaps off the edge, bye bye Bert
for good.

Bert has some help. He can
jump on one of two spinning
disks which will transport him
to the top of the pyramids

In play
No introductory music, just a
simple title page with the title
slowly moving from the bottom
to the top of the screen. You

can't start until it r
top. Unfortunately, this pause
occurs every time you start a
new game and slows down the
The pyramid of 21 three-
dimensioj blue  hexagons
appears, with a chocolate-col-
oured spinning disk on both
sides.

A spinning barrel descends
from on high, depositing Bert
part way down the pyramid
The game is afoot, and that’s
Qquite an apt phrase since Bert
needs to be very fleet of foot

He's hardly started leaping
when two giant Maltesers start
bouncing down the pyramid,
immediately followed by the
coiled snake. Ifhe’sleapt upon,
Bert loses a life. Fair enough.
What's not quite so sporting is
that if, in leaping, he just
touches any of these creatures
in passing, he still loses a life.
Even worse. if he should jump
off the pyramid altogether, he
and that makes
a bit frustrating. If Bert can
turn all the hexagons yellow by
landing on them, he gains bonus
points and has to start again,
with the action faster.

Sound effects are minimal.
The graphics are pleasant if
lackingin animation. However,
I was impressed by the bounce
of the rubber balls, and the 3-D
effect is a saving grace

Verdict
'he graphics and sound could
have been livelier and there’s
not enough variety to hold the
attention for long. Neverthe-
less, it is a challenging little
game and worth a spin.

Bob Chappell
RATING
Lasting appeal Ll ol ]
Playability [
Use of machine =5
Value for money =




Which book would your micro want you to buy?

PCi

I’sreview page helps youchoose.

Computer
Programming

with the

COMMODORE “f‘_

Commodore 64, by L Carter and

E Huzan, published by Hodder &

Stoughton at £2.75 [paperback,

206 pages).

Anyone familar with the Teach
Yourself range of titles will
know what to expect from this
offering: well thought out, pro-
fessionally produced,
presented. If there is a criticism
itcan only be that it israther dry
stuff,

However, perseverance has
its own rewards and this is a
book well worth studying. Be-
ginning with a straightforward,
no-nonsense guide to compu-,
ters, it works its way through
the by now well tried and tested
route of input/output routines
program development, bran-
ches, and the other unexciting
but necessary prerequisites to
getting your micro to do what
you want.

Then follows what many will
the more interesting and
excitingsection on graphics and
sprites, sound and bigger ap-
plications.

All of this is thoughtfully
illustrated with ams, flow-
charts, printouts and program
listings.

It is perhaps the choice of
program examples that gives
the book its serious feel. There
are no frivolous (or particularly
exciting) examplesand alook at
the list reveals all: a program to
calculate linear regression, a
mort caleulator, one to
calculate the roots of quadratic
equations. However, it must be
that the selection admir-
ly illustrates the points und,
ssion

If all this sounds off-putting
to those of you with dreams of
multi-coloured
your 64, the

o

di

megadeath on

book will fulfill the promise of
its title: it will teach you to
program your 64

Indeed, of the many books
that have appeared for this
machine, this is undoubtedly
the best I have seen if you really
want to learn to program and

e not just toying with a
powerful micro. PW

‘The Key tothe Keyboard’ by PA
Murphy, published by Longman at
64 pages).

though you can talk
computer-speak.  beat  the
ns and keep your home
nces are
you are still a two-fingered
typist. And what makes that
tedious is you still have to look
at the keyboard rather than at
the screen

With  this  teach-yourself
paperback Murphy aims to
train you through the typing
barrier, even if you've never
touched the keys before

Clear, well-presented in-
structions take you easily
through the course, starting
with g on of how to

position your hands over the
board
copying exel
plenty of dia revision
tests and prac routines,
allowing you to master the keys
at your own speed

Though designed more for
the typewriter user, this would
do equally well for qwerty
keyboard tappers. NR

ing Tips for the BBC
mcm [Acorn User Annuall,
published by Addison-Wesley at
£6.95 (paperback, 143 pages).
Here's a good book that does
what it claims to do. On the
cover we're told it contains
articles on hics, sound,
nming, printers, disks,
and it does, in consider-

This Acorn User annual is
designed as a series of articles

PROGRAMMINC
FOR THE

BBC
MICRQ

which go from the various fixes

how printers work. They v look
the same as they did when
published in the magazine and
include programs

With all this the book is a
must if you've just bought a
BBC Micro and want to know
what it can do and how to do it.
In the programming section,
there are hints and tips on
speeding up programs, garbage
collection and various pro-
cedures and functions.

The next chapter is on
graphics, and includes articles
on moving pictures, colours,
and how 1o install a light-pen
and how it works.

There’s a chapter on sound
with sections on the sound and
envelope commands, finishing
with programs on how to com-
pose with the BBC. An excel-
lent chapter on the disk system
follows this and the book con-
cludes with a section on
and multiple programs, and a
game

Allin all this is an excellent
book and useful for reference

“Outstanding Programs for your
Apple’ by Michael Orphanides,
published by Interface
Publications at £5.95 (paperback,
181 pages).

The u(\c of this book fills you
with great expectations which
for me at least were not ful-
filled.

After a brief foreword, the
first chapter plunges straight
into the first program. Each
program has an introduction
There

covering about a page.
are brief explanations of the
program structure for the early
programs, but as the book
progresses less information is
given.

The book is divided into

sections on utility programs,

graphics games,
education, language skills and
number skills. The utility prog-

ams are quite straightforward

general

but also rather limited. For
example, the Bank Account
program only records debits

and credits without a facility to
add comments on each transac-
tion.

The graphics programs en-
able you to draw pictures of the
space shuttle or a Lamborghini
sportscarinavariety of colours,
in a similar fashion to the
sample program given on the
Apple system master disk. The
shape plotter is the longest and
probably one of the few out-
standing programs. This uses
equationstodrawstraignt lines,
circles, hyperbolas and ex-
ponential graphs.

The games section contains
the predictable version of
blackjack plus two other gamb-
ling games as well asa version of
Mastermind called Applemind
An up-to-date wargame um-
tled Attack from the USSR,
complete with $S20 missiles,
brings the film Wargames to
your own computer. Vell is
name of the space program i
which you have discovered a
new planet and, just like the
intrepid colonist of the past,
proceed to annihilate the na-
tives one by one so th: is safe
for humans to live there

The educational programs
teach useful things like the
capitals of the world, famous
pLi)p]L geometry and menta
hmetic. Of course, you have
to know all the answers to
program the computer. The
final program is that old Uni-
versity computer programming
course favourite, the roots of a
quadratic equation.

Twould not call the programs
in this book outstanding; some
of them
onlyf;

OUTSTANDING
PROGRAMS
For Your APPLE

PCN  NOVEMBER 3-NOVEMBER 9. 1983




MIiCROQ ANSWERS

YOU’VE READ WHO’S
BEST
VISIT THE WORST

Come and see how we run our business

® Overstocked

Ten micros, over one thousand software titles and a wide range of books,
magazines and peripherals.

@® Excessive Service

Allmain micros on permanentdemonstration and any purchase will be gladly
demonstrated before sale.

® Overstaffed

Laurie, Steve, Nadeem and John, who all own and use their own micros.

@ Too easily accessible location

Only two minutes walk from Victoria Station, which is covered by mainline
and underground trains and over 20 inner London bus routes.

NOW OPEN
MICRQ ANSWERS

70-71 WILTON ROAD LONDON SW1V 1DE
Telephone: 01-630 5995

TWO MINUTES FROM VICTORIA STATION .
OPEN MONDAY-FRIDAY 10AM-8.30PM J/ 3 ;
SATURDAY 10AM-7PM i T

PCN NOVEMBER 3-NOVEMBER 9. 1983



PCNProgramCards

ProgramCards are a handy way of collect-
ing software. Each card of the listing
contains a set of comments which tell you
how the program works as you type it in. If
you wish to convert the program to run on
another machine, these comments are
invaluable. So, hopefully, our offerings
will find a wider audience.

T'wo educs i this week
ong, for the Spectrun (48K) and one for the
Oric-1

The program for the Oric, from Mrs D
Ross, is an educational puzzle called
multisquare. Youare presented with anine
by nine grid, printed on the screen,
Multiplication questions are then asked
with a question mark placed in the square
where the solution would be. If the answer
entered, is correct. then the solution
replaces the question mark. If the answeris
wrong, then an asterisk is placed the nd
the question isasked again, atalater datein
the puzzle.

The use of a matrix is very good for
representing the relationship between

numbers and their multiples. The matrix
can also be used to glean clues as to what
the answers are

Multisquare is quite a simple program
and quiz, but it does have the advantage of
being short and easy to type in.
A more advanced educational program
is the mini-math program from A I Moran,
of Chorleton. in Manchester. This prog-
ram, for the Spectrum, can be used by
either one or a number of people. as the
numbers displayed on the screen are
exceptionally la The test consists of the
four main arithmetical operations, add
subtract, divide and multiply. The addition
and subtraction tests can be solved by
mental arithmetic, but the multiplication
and division tests tend to be a little on the
difficult side and may need the help of a
picce of paper

Two levels of test are offered. The casy
levels are not too difficult, but the hard
especially the

ones get a bit
multiplication tests
On-screen

nasty

instructions are provided,

but by typing ‘STOP’ during any of the
tests, youcan get back to the menu. you are
not allowed to stop until you have scored
something. Note that the teacher and Fool
on the Hill routines can be missed out as
required, ascan the tunes which are playved
at the end of each section if you get more
than 50 percent

We pay for published programs according
to complexity, originality and the prc
ramming skill demonstrated. So why not
give us a RUN for our money?

As well as the cash, you receive the
satisfaction of seeing your byline on the
ProgramCard — which will, of course, be
snipped out and filed away in the libraries
of thousands of micro enthusiasts

Send your contribution, on disk or
cassette, together with a plain paper listi
and brief summary notes to: The Programs
Editor, Personal Computer News, VNU,
62 Oxford Street, London WIA 2HG.

Alldisks and cassettes will be returned as
soon as possible after evaluation or

publication, at our expense

PCNProgramCards
Mini Math

8335MM 1/10
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ZXSpectrum

Spectrum Basic
Author: A J Moran
Application: Education

Initialise variables

Select the screen colours
10 Us: i i i
1 Print the stars and the horizon
1420 Landrocket




Fly the
Leaming Curve with

concdcor

database
see costs take adive.
Get your database up and mng fa's‘;\alﬁh Condor m:n I?mted

system you can you
power — IBM PC and Sirius versions immediately available.
Condor is compatible with all micros with CP/M,

MSDOS, CP/M-86 MP/M, PCDOS.

FAST TO IMPLEMENT EASYTO CHANGE SIMPLE TO USE

| LEVELI LEVELII LEVEL III
Single Files Multiple Files " Fully Relational
Simple Reports Relate Datasets ' Database Manager
Computations | Statistics | Indexing
Full Screen Formatting | Change Datasets | Report Generator

vy £95 £295

£195
=

REGISTERED USERS UPGRADE TO NEXT LEVEL £125

Selected Software from M.O. M. SYSTEMS LTD.
21 Bon Accord Street Aberdeen
Tel: 0224 571825 Telex: 739740

M L] 0 L] M L ]
the information engineers

nc. UK




SPOIRHEIDIEEERENGEY

Choosing which game to buy from the mountain available is a difficult job,
especially when everyone claims to produce the best on the market. But how can
you tell the best from the rest?. To help you decide, read on. . . .

W,

THE DUNGEON ER

Let your Spectrum be your guide in a totally new
dimension in adventures in the true spirit of
traditional role playing games where YOU design
the scenario.
“I have been a Dungeons and Dragons fan for
several years...The package provides excellent
entertainment for all fans of the cults and should
prove a good introduction to the game”.
inclair User.
- dghlyrucommendedfor-Isversallly,orlnmahly
and quality. Definately well worth obtaining”
-ZX Computing.

ZX Spectrum 48K £7.50
Written by Graham Stafford.

What the
real critics say. . . .

Very rarely have
software titles produced
such universal acclaim
as ‘Halls of the Things'

and ‘The Dungeon
Master. Now, with three
brand new programs,
Crystal continues to set
the standard of software
excellence. The
difference is obvious - |
the choice is yours:

[

INVASION OF THE
BODY SNATCHAS!

At last! a version as fast and furious and as
frustratingly addictive as the arcade original,
Landers, Mutants, Bombers, Pods, Swarmers and
much much more combine to produce the
ultimate space game!

ZX Spectrum 48K £6.50

Written by Simon Brattel and Neil Mottershead.

THE ISLAND

The ultimate test of logic and deduction! Can you
solve the hidden mysteries of the South Pacific
Island on which you have been stranded - and
escape alive! A brilliant classic style adventure
game to facinate and frustrate you for months!

ZX Spectrum 48K £7.50

Written by Martin H. Smith

Please send SAE for our latest catalogue and
details of our forthcoming software.

Catalogue FREE with every order. P&P included
Please add £0.50 per item for overseas orders
Please make cheques/PO’s payable to:
CRYSTAL COMPUTING
2 ASHTON WAY

EAST HERRINGTON
SUNDERLAND SR3 3RX

NAME

HALLS OF THE THINGS

A stunning multi-level maze ‘arcade - adventure'.

“Excellent and dangerously addictive - could
change the Spectrum games scene
overnight”. Sinclair User

“Spectacular - One of the best games I've seen,
finely ~balanced between simplicity and
addictiveness - superb graphics and colour - |
CAN'T RECOMMEND IT HIGHLY ENOUGH".
Popular Computing Weekly.
ZX Spectrum 48K £7.50
Written by Neil Mottershead, Simon Brattel and
Martin Horsley

ROMMEL’S REVENGE

A brilliant interpretation of the most visually
stunning arcade game of all time. Superb high
resolution 3D graphics with full perspective plus
a host of new and exciting features make
Rommel's Revenge the most spectacular game
ever produced for your Spectrum!

ZX Spectrum 48K £6.50

Written by Martin Horsley.

DEALERS! For details of our excellent
dealer discounts (Includln: export)
ring Chris Clarke on 061-205 6603.

PROGRAMMERS! Written any good
software? send it to us for evaluation and
details of our excellent royalty scheme.




Your choice is crystal clear

“The Hobbit"

The Hobbit floppy tape system is the ideal alternative to an unreliable cassette recorder &
This is a professional digital recorder designed specifically for users of micro computers.
The Hobbit is completely under the control of your computer - no more pressing RECORD/PLAY/FAST FORWARD, etc.
Absolutely no danger of accidentally overwriting other files on the cassette. The Hobbit uses an internal filing system similar to
that used by a disc, thus ensuring that there is no redundant space on your cassettes.
The Hobbit is significantly faster than an ordinary cassette recorder (READ/WRITE speed 6000 data bits/sec., ordinary
cassette recorder average 960 data bits/sec.)
Typical file access time is 22 seconds; maximum is 90 seconds.
Up to 5 files may be opened simultaneously. Random access files are fully supported.
Two Hobbits may be connected to your computer to form a dual drive system.

NO COSTLY DISC INTERFACE REQUIRED
No hidden extras - the Hobbit comes complete with everything you need, including one certified digital cassette.
The Hobbit is available now for BBC and NASCOM computers
Special Features for the BBC
Zero Memory Option The standard Hobbit operating chip sets PAGE to 1C00. With the Zero Memory Option the Hobbit
does not use any of your precious RAM, thus making the transfer of programs from ordinary cassette to Hobbit even simpler.
Power Supply Power is taken from the external power outlet socket on the BBC computer. If your computer is not fitted with
this socket a suitable power supply is available from us
Special Features for the NA M

Microsoft Basic Upgrade Kit Enables you to read and write files from BASIC using PRINT and INPUT statements - no more
PEEKS and POKES! Supplied on a Hobbit cassette.

Operating system available in 2 x 2708 or 1 x 2716.
Normal address D000 - other addresses are available on request at no extra charge

d an expensive disc drive

If you want to know more about the Hobbit betore you

T up your mind send to the address below for more
details, or order the manual and see just how sophisticated
the Hobbit really is.

If you have a different make of computer, but are
interested in the Hobbit system, send us a stamped
addressed envelope and details of your computer so that we
can send you advance information of new products when
they become available.

Available from most good computer shops or direct from:- IKON COMPUTER PRODUCTS, KILN LAKE, LAUGHARNE, DYFED.
Tel. 099 421 515. BBC Hobbit £135.00 + £3.00 pikp. BBC Second drive £120.00 + £3.00 plp. Zero Memory Option £25.08 (£18.00 f ordered with the
Hobbit). Power Supply £12.00. Manual (ordered sepasately) £1.50 (No VAT, refundable on purchase of Hobbit). Nascom Hobbit (unboxed) £120.00, Nascom
sccond drive £94,00. Basic Upgrade Kit £10.00. Box of & casseties £17.90. Cleaning cassetie £3.50, Please add VAT at the current rate 10 the above prices
ACCESS AND VISA ACCEPTED,

COMPUTER PRODUCTS
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g PO SEASIDE OFFERS
COMPATBLE / FROM BLACKPOOL

Cassette - : COMMODORE 64 £225 » LYNX £225

Recorder ORIC 1 48K £135 ~ SPECTRUM 48K £125
atarealistic price. : DRAGON + 3 GAMES £170 » BBC-B £399

We stock Spectrum upgrades, Vic Ram packs, Dragon Demons,
Apple Snapshot, BBC joysticks, ZX-keyboards, Texas leads, Atari

p""”!" disc cases, Oric books.
*THIS RECORDER IS DESIGNED SPECIFICALLY We got it all
FOR COMPUTER USE + GAMES «+« EDUCATION « « BUSINESS -+ HARDWARE «
* TESTED + GUARANTEED FULLY COMPATIBLE THIS MONTH’S SPECIALS:
WITH:
EPECTIOM S e et APPLE @ WIZARDRY. THE ENDLESS ADVENTUR
DRAGON LYNX SHARP ORIC ATARI @ DARK CRYSTAL. GRAPHIC ADVENTURE .
APPLE TEXAS TANDY GENIE BBC @ BANDITSAT 30°CLOCK. AERIALCOMBA'
FEATURES: COM 64 @ SIREN CITY. COPS CAR CHASE .......
*DIGITAL COUNTER *JACK AND DIN CONNECTIONS DRAGON @ CAVEFIGHTER. SUPER SCRAMBLE
*BATTERY/MAINS OPERATION +SLIMLINE STYLING |BM @ FROGGER ..

\ =
REW commoDORE CasseTTe | | SESmumistai marisms o2

*Now you can use your VIC/CBM 64 SPECTRUM @ CHUCKIE EGG?77 .......
VA [ e S e g INTER FA(I:,E‘! TEXAS @ LASER TANK. FUTURE BATTLE GAME.

- i) Compuer Conteol 49 VIC-20@ PINBALL WIZARD.

* Comes complete with all necessary leads f 14 X-81 @ PIMANIA. REACH THE END TO WIN£6,000

P et * ORICMACHINE CODE TOOLKIT....... £6.00 %

Send Now for Instant Despatch or Tel 24HR “YOU ASK WE SUPPLY"
Credit Card Line

DATEL g%ovfosmsn HANLEY, g?: E"m'l Street
S==ELECTRON! ol Lancashirs FY1 37X
L_E__ CYRONICS re oo J Telephone: (0253) 22340

'HOME COMPUTERS

its size.

Because the EP-22 uses a thermal dot matrix
lently.

ctronic writer in the by means of ts built-in ...“.u..!

assmallasamatchbox,its  connectability, it can be used as a printer with a system, it operates vir

about as easy 1o carry around number of home or office computers. Battery powered, bu

Measuring up at a phenomenal 12.7% 8.9 1.8” The keyboard is standard QWERTY format EP-22 s as mobile as it
and weighing in at less than 5% Ibs,, the Brother with English alphabet, international symbols, But perhaps the biggest attraction of this littk
EP-22 manages to pack a proverbial quart of micro-  accents and mathematical keys. (The latter proving  beauty is the price. Only £169-95 including VAT
electronics into a pint-sized portable, very well particularly uscful with the EP-22's integral
indeed, calculator)

In terms of performance, the Brother EP-22 The EP-22 takes full size A4 paper and every

is truly 2

b ing. For a start, you can correct and g you type appears first on a 16 character Fast becoming the biggest name in fypewriters.
store over 2000 characters of text, then reproduce  LCD display, so you can check and correct before | Nt
automatic n]‘\ as many copics as you wish. print-out.

VAL ABLE FROM: WILDINGS OFFICE EQUIPMENT, SELFRIDGES, RYMANS AND ALLGOOD OFFICE EQL

PCN  NOVEMBER 3NOVEMBER Y.



PCNProgramCards
a'!!!.ﬂwam Card 4 of 11
ri=2 THEN PRINT AT 16, 1187 FQR a-:. TO S@ STEP 2: BEEP

fo
B' "THE HNSUER HWAS “;answei: P&aUS .21
E 118 é DIH ctaB): DIM 438}

5@'2 PRINT AT 16,85:" é 7: PRPER ®: BORDER ©: C
g Ik
3 1188 RE&TDRE g78@: FOR a=1 TO 22
=34 Ir 3 ED LET claj=c: LET ataj
& =
S1 G i El F'RINT INK EB'*"TRE 7; FLASH
[=lal= 1i BRIGHT 1;“CONGERTULKTIGNS! ™
DO YOl F(NT TD SKIP THE NE\T 1178 INK 6: FOR a='?ﬁ TG 336: PLO
3 L s - (2] : NENT a: N
Foug=ty® “ges“ "U T IN ;::Enc
3002 g 4T
iPp@d2 REM Stop Routine i T 1@
1@eaS IF | gEcrtwesT AN 12.2
D ugrtn uEcr"n" THEN GO 7 117
O _i@es 4 i
i®did CLS F'F-!IH'I' TN vt B
AE S; FL 1;“MAIT A HDHENTS T 2
1848 RES 2 T
iese Fo id : FoR‘'e=@ T
0 ?7: RE " THRS w+2.h
T MEXNT w
iev?e IF Hi
ilea IF 4
E@ THEMN S
1iS@ REM F
1151 CLS e=
1188 LET LET
1155 PF('
LS oR i T
IﬁBDX tds PFzIHTS Ih & : gPRINBD#

PRINT IN =]
PRINT INR 2 “ERAINGOX NEXT a
1040-1050  Set up user-defined graphics for Fool on the Hill and
teacher.

1070, Check total score.
1100 Check percentage.
1150 . Startof teacher routine.
Mini Math  Card 5 of 11

1255 IF e=3 GND w=21 THEN GO TO 1545 RESTORE S508: LET 9=8

izee iE5@ FOR _z=1 TO &: REF(D & ;bt;cg
iace IF g=8 THEN LET 9=@ 128 RESTDRE 58@8+g: FRI

i2g2 IF_q=7 THEN LET x +1 i B BLABi "L AT _&.14:a%: AT 14
Pl.::;EE LET w=w+i: MNEXT z: o TO 12 ?si RE lﬁip i‘.. :&.‘ HT s.,, 13,&&. EEE =
S8 Wl 5

isee 5.%: PRINT 1678 LET +3i

= A is72 IF == ‘33 THEN oD TQ i55a
tiar 1673 IF _q=5 THEN LET
BPER 16875 LET _w=w+i: EXT

MiAT ig@@ Go _TO 16:@

i34@ 185@ PRINT INK i PAPER @®:&HT ib6
4; v 1; "YOUR FINGL cb uas “itsc TAT
coun 1?59; “OUT _OF tcount:™ 15
GE_UR 3783608 PERCENTAoE DAE ;N Tt
1388 SCotcount ¥ l@@+,.5) PF!U&E 153

14 4 gggﬁ CLS : IF tsc=@ THEN &0 TO 4
15
RDER 3@0@ IF arraysame=1 THEM GO TO
isie eia
|- S 3021 DIM ys(19,5): DIM uviild:: DI
is522 H wvi{l@®}: Irt 3431@8): I}Iﬂ 1(195. o
—-1: IM rEl1e.%): FOR z=1 TO LET
i5e% iz ="Jd.M.": LET rttz;:“‘).‘ -
is527 NEXT =z

1532 3@11 LET %:l

3. > 3@=@ IF L }=@ THEN GO TO 3530
1552 3832 IF X ftscricounisid8+.o) >
=5 +3: INT (s iwi sLiy! ®1@0+.57 THEM GO T
1853 o _389@

1503 h i35 BO&B LE‘I‘ nf )-rt!u) LET wiuk=s
1€id OR a=1 TO 35

ty. 2608 FOR
aREﬁE_c.d; LET slat=c: LET hia}l 35;5 §E T usid TﬂEN G0 TO 4100
= < a
1848 LET w=1

1340 Print percentage score. 1520-1533 Fool on the Hill.

1350 Wait. : 1600-1800  Move the Fool on the Hill.
1450 Jump to hall of fame. 1850-2000  Final score.

1500 Begin the routine used if the score is less than 50 per 3000 Dimension it and set it up.

ccent select colours. 3011-3930  Sort the high score table.




GET YOUR HANDS
ON ONE...

The
Spectravision Quickshot
deluxe joystick (BBC compatible)

Now, Microstyle offer you the chance 1o use a joystick
where joysticks have never been used before! Operating
directly through the existing user-ports on your BBC
model B microcomputer and available for use with all
Acornsoft and most other keyboard controlled games
even Planetoids — these joysticks include a
machine-code ‘driver program’ on tape, which converts
keyboard commands to remote control operation for
maximum enjoyment.

only £19.95 inc var

for mail order please add 75p P&P

N

The Aylesbury Computer Centre The Bath Computer Centre
52 Friar's Sq., Aylesbury. 29 Belvedere, Lansdown Road, Bath THE HOME COMPUTER PEOPLE
Telephone: Aylesbury (0296) 5124  Telephone: Bath (0225) 334659

The Daventry Computer Centre The Newbury Computer Centre
67 High St., Daventry. 47 Cheap Street, Newbury
Telephone: Daventry (03272) 78058  Telephone: Newbury (0635) 41929

-..BEFORE THEY DO!
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Mini Math ~ Card 6 of 11

GO TO Skaw In THE “i:

LaGa (D

imax T Letter

PRINT IMK S

S3™

 CHALL

%: LET vidi=tsc: 4875 INPUT IN\}ERSE t\ “ENTER NAME
:97? IF LEN sE:S THEN GU TO 4975

3
B -1 4@5e G fei=
¥: L iy 420898 REH Hall Of Fame
- :gie PAPER @: INK S: BORDER ©: C
ey F g9
8¢ o To ¢ 4238 PRINT INK &, ERIGHT L Bks
4 ORDER e
Le F INT £ ; 4240 FOR 3=1 To m.z PRINT BRIGHT
= iEN PR s - 1
ELL D ta) 20 THEN PRINT BEIGH
YOU'VUE i t"iud i ol
EST O 4242 IF uial=0 OR v la
0_42s
LERSE HEME, 4248 PRINT BRIGHT 1:.°
oR TH {a) s¥v1a) #100+.51 1"
WE AT Ih OF oA gad ;") "
LL_OF 250 NEXT
4 F INT BE+.S3 « AE@@ PRINT INH 7, °
% N g TO G0 BACKR TO THE
4+ E o S LET
L It t 2100 +.5) ¢ 4518 EEEP .o0@3, nwn;aa POKRE 2262
g ‘" 9,a: POKE See3i.a: 2263F.3:
CORED LESS _PORE 226855.a: PORE 22635.a: POR
E 22848,5: PORE 22€43.,3: PORE 25
O GRUDGE AND GIVE £45 BOKRE 23647.a: DONE 23649,
HY CONSENT . 3. IF INREY&c:'n" OR IHKEYE: . 4y
THEN LET a=a+l
FGR YOU TO ENTER YOUR NAME. 4511 IF 3:7 THEN LET a=
IT HAY BE r.‘xsm_nw-:i:\ 4512 IF IN xEYg-"g R zmﬁr:*rs: AT
THEN &0 TO
4000 Print rhyme. 4080 Put the name into the high score table.
4020 Check for 50 per cent. 42004250  Print the hall of fame.
4075 Get name. 4500 Back to beginning ? prompt.
4077 Check length. 4505-4700  Get answer and act upon it. -
PCN
Mini Math  Card 7 of 11
8335MM7/11
4 GO TO 451 S30@ CLS Ty N A
4 IF INKEY&="“u" THEN GO TC 985 E_SOUND OF SILENGE'“
2 55319 FESTORE 238468: FOR a=1
4 INREY S ¢ 2 O c.d: BORDER INT (RND
b €r1.2,d: MNEXT 3
4 GO TD &5i8 H
= B U RERERRT oy sa winn
5@ NIERTRINER ™
‘W RESTORE S@5&6: FOR a=i 7o 79
o ARD c.d: BORDER I IERDET :
= coT.2.d: NEXT a
S GO _TO B&318
2; CLE : PRINT ‘*'°“T AN UVERY
r ISSIPOINTED IN YOU!“' ' “You GOT
1] set LESS THAN ARLF RIGHT.®
¥ e SS1@ RESTORE 2866: FOR a=1 TO 11
=@ =3 TO 552 EAD c.d: BEEP c.d: MENT a
ia 5530 GO TO &S5i3
S@is IF level=1 THEMN GO TO 5058
B@un ET a= (RND!QI +1: LET an
S8Lv swer=InNT_IRNDEEBS: <5
g GO _TO &BSS
Sige LET a=INT (RNDx%)+1: LET an
Fu ser=INT (RND=S0) +1@
Siia LET boxnumb=3:answear
RE& P&PER ©: BORDER B: o
EEP
S1iza
5203 i .53
. i AT i@ ;AT 11
szi1e e o A
: _RE L d=4: LEY ==31:
BEEP LET LET t=8: iLET a$=S5TRE a:
S22 &6 T TESO
5500 Disappointed.
5010-5017 5510 Funeral March.
5100-5120 6000 Get new answers for level one division.
Print division on the screen

6065
6070-6120  Set up variables.




We CAl falk to each ofher. ...

TELEMOD 2

CARRIER POWER

PRESTEL  Tx/Rx

@® LINK INTO A WORLD OF COMPUTER
INFORMATION BANKS.

® EXCHANGE INFORMATION OR PROGRAMS
FROM USER TO USER DIRECT.

® CONNECTS TO YOUR MICRO' OR TERMINAL
VIA AN RS232 SERIAL LINK.

Designed to fit neatly under a telephone handset, the
TELEMOD 2 modem simply connects to the telephone line
via the new BT modular plug. An extension socket on the
rear of the modem allows you to connect in your own
telephone making the system truly compact

TELEMOD 2 is designed with the latest integrated tech
nology to not only give you a more reliable modem butalso
one that won't cost you a fortune!

O.E. Limited
Industrial Estate

Mailbox N

lenclose a chec
I

Appleby-in-Westmorland X
Cumbria CA16 6 HX | Name _
Telepho )

® OPERATES TO A V23 (PRESTEL) STANDARD
AND AT 1200/ 1200 BITS PER SECOND
HALF DUPLEX FOR USER TO USER.

® SOFTWARE COMMUNICATIONS PACKAGES
AVAILABLE FOR MOST POPULAR MICRO'S.

® BT APPROVED S/ 1399/3/D/02 1907

OEL has specially designed communications packages for
popular micro's thal ude a serial interface unit (if re
quired), software, connecting leads and full instructions

Within a few mil s of u)ww(lnw TELEMOD 2 and a
v kage 1

PRESTEL infor-

Teleshopping
our micro!

vostal order made payable 10 O.E.Ltd. for £ 888 inc,vA

Company




PCNProgramCards
Mini Malh Card 8 of 11

B335MM8.

s8lea IF STR [ b THEN GO €7@ LET fofrli=8: IF couni=25 THE
as=sTRS voxnus h GO To sEoe

d=4: LET r=8: 8712 GO TD [=3=d510]
hET 3%=5TRs b 7540 LET =&: GO TO
7ES@ LET c=c+(URL att: TG Tred¥
@ P?S55 LET d=gd+iI{UAL a%iz TO =z} &4}
7582 FOR b=8 7O &
=LEN STR& answar T ?555 PRINT AT r.tid&ileb: tc TS 4
top" THEN GO TO 661 7528 LET r=r+i
7575 NEXT b
7878 LET
758@ LET t t+5 LET z=r+31
7?5855 IF MOT LEN ag<z THEM GO TO
759
7599 LEY r=18: GO TO 7S48
ZEDE LET c=X: LET d=4: GO TOD 755
58@@ REM Menu
s8@2 IF cnunt 5 THEN GD .6 SBBQ
88106 RD
INT
TRE
BTRA
TIC-N

= SPONDING HEY™

ST B ] TR TR
8815 LET tsc=tsc+sc: LET tcounts
i oEw aos éggsnilgc?u“l t3@ THEM PRINT - °*
P T A P L S AL counts s
g : AB 2: INUERSE 1: INK & YO
€888 PRINT AT 3,125 TAL SCORE SO FAR IS":
= 19; INUERSE 1i INK Bitsci® ouT o

B892 LET count=count+S tcount
65006610  Get answer and check it. 8810 Print litles.
8800 Menu section. 8815 Update the scores.

Mini Math Card 9 of 11
8335MM9/11

583@ IF INREYs="" THEN GO TO &583 59* FOR b=G TO 4. PRINT &7 r.ti
@ : dgii+b} ic TC d)

8831 IF INKEY&="1" THEN LET k&=" 805@& LET r +1: NEXT
v 3954 LET r=w: LET t=

= ] t+5 LET zZ=Z
E832 IF INKEY$="2" THEN LET K&=" g3
a2 955 IF NOT LEN as<z THEN

88083 IF INREY&="3" THEN LET k&=" 2954

3 8368 LET r=e: GO _TO 85%15 iy

5334 IF INKEY$="4" THEM LET k&=" 8984 LET c=i: LET d&=4:. GO TG &35
w =

583 INHEY $= Seed 159,192.415%2. i

BND »@ THERN 2,19 ,@a7, 181,153 53

] &5, 155, 155, 16 a,
18, i e LD )

Y Ou a 15,51,653,187, 15

=Ty 2 s248,582, 254 1%

IRs -3 182,182,152 3,

883 3 27T 1A il

nan C 4 :56,56,25,285, iE

W THEM £ £3,65.27.5,1 L2

830 s 2,120,45. 150, @,

a8z ET, gounts= 1 14,530,808, 12 -}

L D ‘ =] ]

ar 2

a853

884

Enl

584

8842

G0 TO i
8989 REM Routine To Make Chunky

8335 §Favei-2TrnEn o sus ssas Fur_EL
evelis= o SUE ur

GQG¢ IF_UAL a3$<10® THEN LEYT =15 gggg EE!I"‘FI 25 16.-25 15, .25.16, .
Q38 LET c=c+{UAL a%$iz TO z; #d) 15, .85,16, .25, 11,.2',.‘¢..as,}.

3949 LET d=d+{UAL a$iz TO I} £d) g,i,g

m Get option. ’ 9000 Data for user-defined graphics for rocket.

Check stop option and score. 8010 Data for numbers.

snno-uu Make chunky numbers. 9022 Data for music of Fur Elise.




01-7487478

MORE THAN
AD OF BALLS

The pink’s teetering on the edge of the pocket, the red’s
partially blocked, and now it's make or break.
Do you add a touch of spin or do you play safe?

Do you try for the trick shot or go for the snooker?
Visions Snooker brings all the excitement and all the tension
of big time tournaments to your TV set
With an advanced programme written by a 19 year old undergraduate
at Queens College Cambridge, it makes Pot Black look like a
load of old balls
Visions Snooker. [t's an exciting test of your skills on the
cue. And it's yet another great game from Visions.

The ultimate name in video games

I SPECTRUM, BAC WO B ELECTROM
W20 30 COMMODGRE 4

SNOOKER VS-03-1/4 SHEER PANIC VS.02.16  PITMAN SEVEN VS.01.48

£8.95 £5.95 £6.95
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B335MS1/2

CLS: INKO: PAPERS
PRINT:PRINT:PRINT:PRINT:

PRINT"This program is a multiplication”
PRINT

PRINT“program"

PRINT

PRINT

PRINT"Answer the questions printed"
FRINT

FRINT"at the bottom of the screen®

WAIT 200

0 CLS
PRINT
FOR §
0 PRINT Si
NEXT S
PRINT
FOR M=2
PRINT

0 PRINTM

TO

100 Cle

110-180 Instructions

21 Printthegrid
Generate:

Oric1
OricBasic

Author: D Ross
Application: Education

FOR M1

300

A=1:A1=1

A = A+1%INT(RND(1)+.5)
IF A>9 THEN A =A-B

IF A <2 THEN A =A+7
A1=A1+1#INT(RND(1)+.5)
IFA1>9 THEN Al=A1-8
IF Al<Z THEN Al=Al+7
IF S(A,AL1) >0 THEN 380
PLOT A#4-3,A1#3-3 ,
0 @$=STR$ (A)+" TIMES
PLOT 9,26,08

INFUT R$

PRINT CHR$(11)3"

“+3TR$ (AL)

"§CHR$ (11)

440 Ch

correctly, already
460 Pk ctpl
480-490 Plotthe question atthe bottom of the screen

e ———
PCNProgramCards
Multi-Square Card2of2

8335MS2/2
IF VAL (R$)=A%A1l
IF C=64 THEN WAITSO:BOTOS70
IF

IF R%=YQ"THEN DOKE &21,4800

GOTO 380

DOKE &21, 4B000O

INK4:PAPER &

FOR N=1 TO 200STEPI:WAITS
) SOUND 1,N,12 :NEXT N

FOR N=200 TO 1 STEP-S:WAILT
SOUND 1,N,12 :NEXT N

PLAY 0,0,0,0

CLS:
PRINTCHR® (4) ,CHR$ (27)"J
PRINT:PRINT:PRINT:PRINT,CHRS (27)"J
PRINT: PRINT: PRINT:PRINT,CHR® (27) "N
FRINTCHRS (4)

9

690 END
1000 LIST 100-
1010 GOTO 1010
510 F
the
Egg gpumuno-pu'huunduh
540 Allow the user to endthe program

THEN PLOT A*4-3,A1%*3-3

VAL (R$) <>A%*A1 THEN PLOT A*4-3,A1*3
S:E|

R$:S5(A,Al)=A%*A1: PING: C=C

L %" ZAP

PRINT: PRINT:PRINT:PRINTz PRINT
CONGRATULATIONS"

YOU HAVE MASTERED"
THE MULTISQUARE"

570 Restorescrolling
590-630 Playaj
640-690 Print

flashing




FOR THE BBC MICRO = SINCLAIR ZX SPECTRUM = ORIC1 = DRAGON 32 |
PAN AND PERSONAL COMPUTER NEWS PRESENT

60 PROGRAMS -£4.95

(LESS THAN THE PRICE OF A SINGLE CASSETTE!)

A new force in computer

umnist and experienced kids games. Useful programs; toa

publishing. You can be sure that like Holiday Expenses. how telearn
these s which introduce a . about critical path analysis, work
perbacks are the Mﬂw—?olé%@?lﬁam et out paypackets - a much much
be amazed v much has been

The more. With around 320 pages these
ge paperbacks are unbeatable
value!

packed into these new book
emphasis is on games, and v

‘Where can you get them? From all
ps. O fill in the
d returnitto

coupon b

3 Pan Books Ltd

like enthusiasts can try Postm; A
Tua of War or even play the FREEPGST, P.O. Box 108
commercial market with Asset }? ZE \?‘\.:“ :

per. Other categories among Bﬁ‘ks i;F[;il 2’:;[']

For immediate 24 hour service
01-200 0200 and use your
it card

tware has

A Programimer w
C Humphrey
caster, magazine




Tssue 1, March
ProTests: Apple's Liss, Texet
TR, Sl specch vt
ter. Commodore

network: D on Spectrum. graphs
e for Appie and [BM: BHC

computer chess, Occam
parallel procesing language. Vie
tor/Sirius, funct

ProgramC g o i
(Puscal), Biorhyihen (Apple 11
Roman ‘Year Capple 1] Shope
l w\mrplelr

: Darts, Soccer (Atari);
b, urnuulmmu Moudel )
mania (Specirum): Fight Sim
Jaton (1M
Databasics: m;

dperipherals

Tssue 2, March 18-25

Pro-Tests: Toshiba TI00, Casio
PBI00, ZX81/Basicare, Vic speech
synthesiser, Spectrumspreadsheet
IBM graphics. BBC word proces.
sing.

Features:  Colecovision
Sakpammon, nunery

E;A\kl\/\ﬂli

rds: | Suring
npmmm Ansiogue
Model B).

x geme Spe
) Stping exirivepince
mtabasice: Tl eoftwart listings

Issue 3, March 28 April 1.
Pro-Tests:: TI Professional
speech smthesier, Fac
Er TBM keyboards
i ootkie Deaoncal
res: Atom_upgrade,  Lynx
Fm‘ummm( Apple mi

amepiey: Mngrove “Wic 20,

trum), Ulysses (TBM PC
Frogtimtmis Magedl] (spec
). Spider” (Vie Firing
Range (BB

Databasics: micros

Nicropasain of the
BBC, part 3

Yowue &, Apei
FPro-Teste: Fied Piper Communica
tor, Olympis ESWIOW printer
Namal Supettalker, Comimodore
Caleresait, Spectrum Pascal. Cash
book (HRC

Crystal (Apy
orge (Dragon), Wi

Program( Fruit  Machine
(Ttnl: Tunesmith (Oric), Arrs
o,

Databasics: peripher
Clibaet: Clus .nuu-u groups.
Micrpaedi

). 781

. monitors.
gon)

Cards: Racers
(R Pru Machine (Cot). Parse
Integer

Kabasics:
Clubanet: ul I of s groups.
Micropardia: (o F :

lssue 6, April 22.
e Tycom,
ToR P scom
sound module, ZXSI
Bottom "Line Suraicgit
perClip word process
s BMPCDOS BBCword
12
Wlnrdllu{l\’\“
Yun\llmnun Tower |

et (appie I, Evole

Wacky
Mortgage  Comparison

Mcrot
Disks, Dr

um)

{8BC). Day

ing, <
Kaktus (Vie
1),

G
Features: Mi

(BBC), Tell
(Spectrum).

r\[‘[!l\ el
Star DPSI0

(5
M

ssue 10, May
Pro-T

ple). P

icropacdia

Kral
” Broadway

Fie oo
trum |.~.n 3 primer, NCR s

egic
AT Book of

amCards: Program Indexer
M Diatabase cards |4,

ards: Lower case (Dra
M database cards -6,

Databasics:
Micropardia:

30.
ests: Infomast on Commod.

£ Epsan OXI0.
Features: 7X!
o proccssing par 2 |

Clubnet: am
Somputer n..m.‘ jal)

APS IN YOUR PCN COLLEC(

of Week

bt

ey peppis Al
kit (ZX1), Crais
(Spectrum
500, Fentaste Vo

T Arersos Fort ot Specinim:
GPS graphicproces
Apple 11+ joysticks, rulers.

simg system |
Al
meets T
\ransterriag
nd Genie

{Aari).
Databasies: periphera

BACK ISSUES -

(Sharp MZBOK ). Computer Set Up

Sound. par

e ib duly T3
Fro-Te 100, RS232 er-
ace (ZX1), ROM pager

modore). Inerto i b,

ant 2, Lynx

: Spectnum_ Backgaoe
er

Cards: Wo
(BEC) Fru '-lnhm:q\p\umml
Micropaedia: Soun Par

s for the Spec

ate V. Future Compu
cronst, Compact prog
the TI994

roies (Vi
oqwaees] (Dragoe
o Rhymes

g the Time/Money

f5soe T3, Jume T0-Tune T
A

- Monopole

eatures: Newbrain Basic part 2

Deddums (Spe

opoli 1\\-|.shum\

Time  Bomb

«
(Atari, cont), Sheep Drive (BBC
B

s (Epraon
odule (Ap.

red Genie scene
ower | Gamey Cleared for Landing,
Fiaying m\ Ace (Apnc 1. Vil
Frogramscarts, Hover (BBC B)
Sprite Clock (Commodore 64).
Pirate Island (Atari. 3 of 9),
| Micro-mind  {Colour ~ Gieni).

pectrum),  Wildeard

0 Pack fo

art 4

1w
Graphics.

81 graphics part |

(Spoctrum).

Brickhat (Dragon

sme 16, June 23-Jume 1

U;..Gu.r.n'; (CPM)
or BBC

v Acorn.
oo

« the Com
Mi

word
< 0

seue 19, July |
Pro-Tesis: 1o-bit o

wol (Epion  HX20),  Mailplus
ch).” Smith-C

vy
g Scon
y: Esc (oo,
E«mm Penbous (Atar A
ple ol Aphai
(Cod), 4|4|-m \\:l\\l m), H
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DATABASICS

This week PCN Databasics lists a selection of add-ons for your micro. PCN
keeps you upto dalein three-week cycles, listing peripherals, then software,
followed by micros.

Printers are best categorised by print-head type. The two most common
methods of transferring type to paper are the Dot matrix and Daisywheel
techniques.

A dot matrix printer uses a row of pins which are programmed 1o strike the
papel Ihrough a ribbon and form the character as a pattern of dots.

actsmore likea , ,the character set

Max
they are fed into the printer

The butfer stores characters sent by the computer. The printer can take
characters in chunks, al a rate quicker than they are able to be printed,
sometimes allowing the computer lo be freed for further use.

Lines per inch indicates the maximum number of lines printedin a vertical
inch. Characters per inch can be varied on some printers as the typesizes
themselves can be adjusted.

P cond rate as

‘anufacturer litt
tirmis print positi

beqng pre-formed on awheel witheach Asthe
interchangeable wheel rotates itis struck by a harnmer(olorm the character
impression

Dot matrix printers tend to be faster than daisywheel but offer lower print
quality.

In selecting a printer make sure the interface on your computer is
compatible with those available as standard or at extra cost on the printer.

The @ signmeans the interface is included in the price; O means you have
a choice of interfaces included in the price; + means the interface will cost
extra.

wlls you the oplimum number of

character. [ y i sizeonthe
printer. Maximum paper width is the widest paper the printer can take.

Size represents the space the printer takes up on a desk top. The welght
of the printer is given in kilogrammes.

Maximum copies indicates the number of carbon copies that can
realistically be produced at one time

Underlining puts a line under characters while bold type thickens the
characters tomake them stand out. True descenders indicates that the print
method allows for fully formed tails on letters such as p,gorq

Proportional spacing puts the same space between characlers whether
they are a long ‘m’ or a short 'i". Block graphics builds up pictures using
rectangular blocks, while High Resolution Graphics uses smaller dots.

Bidirectional means the printer can save time by printing left 1o right and
then doing the next line backwards right to left. Similarly, Logic Seeking
enables the machine o save more tlime by printing the short lines without
sweeping over the whole width of the page.

Feed methods comprise fanfold which uses continuous stationery
sheets folded road-map. slyladravm into the printer by a tractor mechanism.
Thetractorcog fits ar tthe.
printer mechanism. Roll is am\l of paper that feeds into the printer, usually
using friction feed where the paper is gripped between two rollers,
typewriter-style. Cut sheet indicates the printer uses single sheets like a
typewriter.

tofind which company
code listed in this column to refer to the distributor table.
The lable is at the end of the listings, and gives the distributor's name and
telephone number.
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Adler TRD 170 £833 Daisywheel . 9600 | 256 68 10,1216 17 [ 198 | 155 56x37 ENBEOO0O0 ele| T2
‘Anadex DP 9000A £1.397 | W7x5.9x8 . 8600 | 2700 68 10,125,15.16.7 200 | 106 | 95 40.9x57 136 |6 @ (@@ . 0 1
Anadex DP 8001A £1397 | M7x9 11x9 . 9600 | 2700 68 10.125.15.16.7 200 | 132 | 95 40.9%57 136 |6 oo . . n
Anadex DP 9500 £1,397 M9x9 . 9600 | 700 68 10,12,133 200 | 176 | 155 39x50.9 16 |6|e/ele . O i
‘Anadex DP 9500A £1,397 M7x9,.9x9, 13x9 . 9600 | 2700 68 10.12133 200 | 176 | 155 | 409x703 6 |6 |elee . 0 |
‘Anadex DP 95001 £1,205 | M7x8,9x8 . 9600 | 700 68 10 150 | 132 | 155 39x59.9 166 0 . n
Anadex DP 9501 £1,397 M7x9,11x9 . 9600 | 700 68 10.12.5.15,16.7 200 | 220 | 155 39x59.9 16 |6 0] . . 1]
Anadex DP 8501A £1,397 | M7x9,11%8 . 9600 | 2700 68 10.125.15.167 200 | 220 | 155 | 400x703 16 _6eee . . i
Anadex DP 96204 £1,489 M7x9,9x8, 13x8] . 9600 | 1500 68 10,12,15,16.4 200 | 216 | 155 [ 409x703 16 _6e/ee 0 . "
‘Anadex WP 6000 £2616 | Muplo18x20 . 19200] 4500 | 6.8.12.16 10.12.167 285 | 220 | 155 | 467x749 25 |cleeleje] (@ oo 0
ASP 3500 £977 M9x7,9x9 9600 | 80 68 10,12,165 180 | 217 | 14 61.5x405 19 |6 @ e e . [
Brother HRI €747 Dassywheel g 9600 | 2000 456 101215 35 | 198 | 165 | 38ixn12 16 |8 . e Ji
Canon AP400 £1,140 Daisywhes| . 1 |19200| 4000 468 10,1215 25 | 197 | 155 50.8x48.2 185 (6|0 @@ (] e ®| DI
Centronics 150/4 £962 M9x7 . 9600 | 768 ] 55.18,10,16.36 150 | 80 | 10 38x356 0[5 e e B
Centronics 150/4 £682 Mox7 [ 1| 9600 | 768 6.8 10.12,16.36 150 [ 132 | 95 38.1x355 91 [3]e L0 e/ ®| Ri
Centronics 152/4 £788 Max7 @[ |1 ]9600] 708 68 10,12,165 150 [ 217 | 95 381x355 | o1 |i|@]| (e|® DO
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Make & Model Bz z 53 E EE £ FHED 38 ;5_ HUE §iﬁ_! 3|E

DR D

MT440 | £1,966 M9x7 220 346812 10,125,16.6 220 | 16 66x45.7 36 |5 . . . ] M3
MT440 L £2,185 Mox7 220 | 3468.12 10,125,166, 220 | 16 66x45.7 3% |5 . D00 0 M3
MT4201 £882 M8x7 220 10.125,16.7 220 | 16 66x45.7 % |5 @|® D000 . 5]
MT420L £354 M9x7 220 | 346812 10,125,16.7 220 | 16 66x45.7 3% [5] (@@ D000 ] M3
MT140 | £1,563 M9x7 6.8 10.12.5,16.6,.20 218 | 16 48.3x24.1 75 |4 .e (I » ®|e|e| M3
MT140L £1,869 M9x7 6.8 10,12.5,16.6,20 218 | 16 48.3x24.1 75 |4 LI L) v e oo M
Newbury Labs 1550 £747 Max7 2000 68 5.6.85,10,12,17 230 | 155 55.9x30.5 11 3 LI 100 JLAL] ®| N
Newbury Labs 8510A £552 M9x7 C 3000 68 56.85.1012.17 132 | 10 55.9x286 EREBO0000000 JOOROED
Newbury Labs NL40 €1,478 | Daisywheel 5] 2000 68 10,12 163 [ 155 | 559x432 14 [2]efe]e . JOO00ET
OKI Microline 80 £242 M5x7 o |+ 256 68 510,165 132 | 95 342x245 65 |4 . oo efe| xi
OKI Microline 82A £378 M9x7 DOE 132 68 58310165 132 | 95 36.1x328 89 |4 o (o [ejejele] (o0 xi
OKiMicroine83A | ve08 M9x7 DOE 132 68 583.10,165 132 | 15 51x328 [ E o (o [ejefele] [e(e| xi
OKI Microline 84 £948.75 M [¢] . 132 68 583101217 21| 15 51x32.8 H_ |13 .. . . e @ xi
Olivetti DM5050 £575 M7x8 L] + 1000 [ 10,125,165 1321 9 11.6x30 75 |2 LI0) LI ®®| B2
Olivetti DM5100 £1,033 M7x8 olojo 256 6 10,12,165 220 1475 59.2x40.1 7|4 e e . . L] L] B2
Olivetti DM5200 £1,351 M7x9 + - 256 0] 10,12,166 220 1975 50.2x40.1 174 o o . 82
Olivetti DY-211 £862 Daisywhes! . L] 1000 6 10,1215 198 | 17 54.1x328 163 [4 LICIE) e/o/se o @8 B2
Olivetti DY-311 £1.322 Daisywheel o =] 1000 ] 10.12,15 225 [17.25 60x50 17 |4 L) (0] .. ®| B2
Olivetti JF101 £420 Dry Ink Jet + |+ 1000 68 10,12,18 147 | @ 39x26.8 52 |14 D000 o] B2
Oivetti TH240 £661 Thermal 5x7 +|® [ 1000 6 80 | 875 401x34 75 [1]|e]e e (o o B2
Otympia ESW102R0 £1,917 Daisywheel +|+]® 4000 [] 141 | 17 52.8x37 13 Eeee e LACIL] LILIL] 15
Otympia ESW103KSR £1,263 +|® 4000 6 212 | 17 52.8x43.1 145 6/ @@ 0@ L0100 LICIL] 15
Olympia ESW3000RO £1.306 | Daisywheel 0 4000 3456 X 225 | 17 60.4%40.8 195 (6 |e|e(ee elele] (ejee| 5
Phillips Mullard GP300 £2,287 M ] 512 346812 10.12.15 180 | 144 64.5x52.3 24 6/eeelee DO00000 NS
Printex 520 £2.012 M . 1792 6.8,12,16 10,12,133,16.7 227 | 16 59x425 20 |4/eee . eee L] T3
Qume Sprint 835 £1,892 Dassywhee! + 500 10.12,15 198 [ 15 61.3x49.9 19 ieeeee e eeee e o
Quma Sprint 845 £1,966 Daisywhee! + 500 10,12,15 198 | 15 61.7x425 204 300000 L2000 o] O
Qume Sprint 8/55 £2,403 Daisywheel + 500 10,12,15 198 | 15 61.7x42.5 204 3/ 00000 e oo oo e o
Rair Decwriter Il £2,261 M7x7 . 1000 2 [6.6.6.6.8.25.10.13.2.16.5 132 | 15 69.9x609 464 |3|@ eleje| [o A1
Rair Decwriter IV AA £1.200 M7x9 . 256 2 [5.66.6.8.25.10,13.2.16.5 127 | 15 57.1x38.4 13 |3 . e e| A
Rair 630 £1,840 Daisywheel . 768 10,165 196 | 15 59.9x46.4 272 [2]e] |@[® DO00000 T
Rair 820 Mgx7 . 1280 10.16.5 132 | 15 66x53 4 182 [6|®@ . e o0 LIL A1
Rair Centronics 150/4 Mox7 . NA 10 132 | 10 38.1x356 9 2 [ LICICICICIEAE A1
Rair/Texas Instruments 743 Thermal . NA 80 | 85 39.1x406 61 |1]® e o] Ai
Ricoh RP1300 Flowriter Daisywheel ol o 200 163 | 15 58.3x332 14 |7/elele D000
Ricoh RP1600 Flowriter Daisywheel o] o 2000 10,1215 163 | 15 625x355 2 |7 e e e DO 00000 R
Ricoh RP1600S Daisywheel +] |e 4000 10,1215 204 | 135 | 635x362 27 |7|ee]® D000 o M
Sanders S700 M L] L] 2000 I 6.10,12,15,17,18 234 | 145 47x56.9 236 |5|8|e e LILIC] [ | A2
Seikosha GP100A M5x7 DEE 256 3 6.12 80 | 10 427x238 45 3| [@ . . D4
Shinwa-CTI CPBO M9x13 [] + 132 6 11 142 | 10 | 295x377x125 53 |4|e|e L) e e8| M7
Smith Corona TP1 Daisywheel 5] NA 3456 1012 126 | 13 495%31.5 B4 [5|@(@ C o (o] Di
Sord SLP160 M [] 136 6.8.9 10,12 136 | 15 51x36 13 |5|ee e [] L] e e si2
‘Sord SWP20 Daisywheel o |+ 2000 68 10,1215 132 [ 15 66x44.7 ENBOOL ool o 8| s2
‘Star DP-8480 M [] + 132 612 10,12/16.7 132 | 105 394x324 85 |2|® L LICI0) e ®| s3
‘Star DP-510 M9x9 o[+ 2,300 68 10,1217 132 | 10 | 315x392x136 7 _[3|eele 0L eeje| v
Star DP-515 Mgx9 . + 2,300 68 10,1217 233 | 15 | 515x542x136 0w [3jele|e L3010 o8 8| M
| Systime Systerm M . 256 68 10 132 | 16 71.7x61 53 |6 . D00 . S4




Systime Sysprint-P £1,714 L} . 9600 | 256 68 10 150 | 132 16 71.7x61 50 |6 . L) L] . S4
Systime Sysprint-S £1,589 [ . 9600 | 256 68 10 120 [ 132 | 16 71.7x61 53 |6 DROROO0 0 sS4
Tandy TRS 80 DW2 £1.299 | Daisywheel L] 9600 | 2000 6 1012 43 | 163 | 165 | 624x204 EEOO000 ele| (elee| T
Texas 743 £1,271 | Thermal7x5 0 300 | NA 6 10,17 30 | 80 | 85 39.1%406 s |1 . e 05
Texas 745 £1,470 Thermal 300 | 256 6 10,17 30 | 80 | 85 39.1%40.6 135 |1 . A1
Texas Instruments 781 £1,259 | Thermal 7x5 . 9600 | 256 [ 1017 120 [ 80 | 85 | 406x1524 85 |1 ele| (e e 05
Texas Instruments 610 £1,369 M9x7 + |+ 9600 | 256 68 58,10,16.5 150 | 132 | 155 | 65.4x508 25 |9 D00 . [
Texas Instruments 820 £1.438 MBx7 olo 9600 | 2000 68 58.10,16.5 150 | 218 | 155 B4x45.7 40 |5 ool . 05|
Texas Instruments 840 £847 M9x9 +|® 9600 | 256 6.8 10,165 75 | 220 | 15 57.6x432 113 |3 eleleje| (o] Al
TRD 1708 £834 Daisywheel o[ |0 19200| 256 6 10,12,15 17_| 132 | 155 50.8x33 13 [6leelele D00 e T2
Toshiba T1350 £1,898 M o o 9600 | 256 6 10,12 192 [ 182 | 15 55x38 99 |3/e/@/ee oo e eieee e e T4
Waiters WM2000 £477 M9x9 v @]+ [+ 19200 | 750 68,12 5,6.6,8.3,10,13.3,166 | 128 | 132 | 10 43.9x335 12 [s/ejeje] ejeee]e . W1
Walters WM4000 £713 Max8 EOEE 19200 | 1500 68.12 566.8.3,10,13.3,166 | 150 | 220 | 15 6339 i3 (s eee eeeee 0 Wi
ZX Printer £40 Electrical 1| NA | NA ) 32 50 | 32 | 4 14x46 NA |1 o (oo . of s5
MONITORS =
Fd
NHFRFEHE FE
These have been spitinto celour and menochrome. §§ i g £ E 5 §s S ]
ininches. Nearly itors accepta | from the = E - § b 1 g b1 5: ] 5
computer and mmwmnmmmmmpmwnneomposnnmao output. Colour monitors feature a wider range of signal Make & Model ¢ |35 |3|5|F|=|n| 3|8 35 = s
systems than mono and it is \mpamnlwmll:h the output of your computer to the input of the monitor. Luxor Digital £574 14 . ®|®| 25 | 800 NA 15.7 P1
ker inside the monitor. Mono tint refers o the colour of thetextona Luxor Linear | £597 14 L] e[(®| 25 | 800 NA 157 P1
mono monitor. Some monitors come wllnanaﬂ!—f;nﬂlhrm relieve operator discomfort. ‘Luxor Linear Il £643 14 . ®|®| 25 | 800 NA 57| Pi
Band width refers to the frequency range of signals to which the monitor can respond in MegaHertz. Dot resolution indicates ‘Microtech 14 fa02 | 14 e ee |® 18 | 585 | 337x408 | 126 | M6
the number of dots which can be displayed across the screen the more dots, the sharper the picture. ™22 329 3 ) ) 55 | NA 22%34.5 ’X] )
Dimensions indicates the area the unit occupies on the desktop. VM 14 PSN 278 7 ) ry 55 | 300 AT40 136 B
St Woll Cub 1435-TTL €358 | 14 00 7 |63 | 65x575 |1156] S6
‘Woll Cub 1446-TTL €587 | 14 . 15 | 885 | 65x575 | 115 | S6
2 B 5 = Woll Cub 1456 £454 i4 [] 10 | 653 | e5x675 | 115]| S8
3 E(8|e i
3 ML 5 =
H 5|32 H e ¥ B 3
- HE 2 -1
1HEEIEIR R
Crofon G140 55/8] & |slaElsi & (2| 2
HM 2713
HM 27108 ITOR
HM 2719C 12 |® Green |@| 12 | 750 | 308x296 | 95 | L1
B 12 |e Green B | 700 | 375%x29 B L1
D6 12 |e Green 12 [ 700 | 375x29 ] ¥]
S6 LEDM 081D 9 e BAW (@] 12 | 750 22%24 54 | L1
S6 LEDM 0910 3 e Green |®| 12 | 750 22x24 54 | L1
56 Luxor 10 10 _|@ Qrange |@| 22 | 625 NA 8 P1
S6 Luxor 15 15 |® Orange |@| 22 | 625 NA 10| P1
S6 [ END Green 1522 | 650 | 224x257 | 67 | P1
S6 Mi2 12 (e Green 1522| 800 | 20.3x30 | 83 | P1
S6 Novex 12 @ Green 12_| 750 NA NA | P1
86 N121003 12 |e Green 24| 800 | 23x265 7 P
S6 Prince 12 @ Green 24 | 800 33%50 i Ca
86 PM 102 [] Green ®| 24 | 8OO 22x28 7 C4
56 PM 1201 12 |e Green 24| 800 33x50 7 =3
86 Zenith ZVM121 iz |e|e Green @ 15 | NA 29%29 65 P2
56 U300 2z |e Green |®| 18 | NA [48x368x293 77 | R4 _
S6 U300A 12 [ Amber__|@| 18 | NA p48x368x203 7.7 | R4




Connects 1o

T
= § & 3 al I= g ils ]
This section is divided into categories covering 5Yin and Bin floppy disks Ve e Nodel ] g s 2 j B3 g ME g g
Disk data capacity is measured in kilobytes (K): one kilobyte = 1,024 characters. A no of disks column is included because G 401AT 370 02k T2 40 | Son [S580 . ]
some disk units contain two disk drives.
Manutacturers can vary the number o disk data racks and these are dvided into sectors. This sectoring system allows the Sl 0% L ME SIRE. NE B [] [
y reference keeptrack of its rotation. The Caomirt 825 2ost SR il Lo e {3 ]
, where thedisk, or soft, i Gonmini 825 €061 | 800K 2] 80 [ Soh |S3800 - G2
‘Some drives have one read/write head for each side of the disk 5o the beer has a choice between single or double-sided Gemini 825 £776 [ 16Mb |2 | 160 [ Sot |DS.DD (] G2
drms llmwmhal the drwes are both single and double-sided Lowe EG 400AT €426 | 200K |2 | 40 | Soh |SSBD 0 [X]
sad single or double Lowe EG 4007 €253 | 102K [ 1| 40 | Sof |SS.BD 0 X
cuau) Ioull[ BD means lnlttnedrlvesau both single and double density. M 4853 a1 iMb |1| 80 | Sot |DS.DD [ A3
The interface acts as an interpreter so the computer and disk can m:hannelnlormﬂmﬂ Each device must have the same M 4854 £368 16Mb |1 ]| 77 Soft |DS.DD O A3
interpreter bemade. T tomatch the disk interfaces to those MIOS T1034 |12 [2] 80 | Soh |DSDD 0] o v
included in the disk drives or available at extra cost. Mol Fioppy Drive 502 8Mb |5 770 | Sot [SSD0[® H
o AMMDS-1 £1950 | 144K |1 | 40 | Soh |DSSD . ®| R3
RM MDS-2 £2147 | 288K |2 | 40 | Soh [DSSD| [@ o R
] €863 | BMb |5 770 | Soh |SS.DD|®@ H
Sharp MZ80 FB €856 | 560K |2 | 70 | Soh |DSDD ®| s7
Tandy Colour €449 | 175K | 1| 40 | Soh |SSDD o T
Tandy 26-1160 €299 | 75K |4 | 40 | Son |5550 . Ti
3 Tandy 26-3023 €299 | 156K 4| 35 | Soh |SS.DD 0 T
] Tandy Model 1 | €389 | 90K |1] 35 | Son |5550 e T
BASF 6106 ) Tandy Model 111 | €366 | 175K |2 | 40 | Son |SSDD e T
BASF 6108 8 ™ 1014 | €282 Mo [1] 160 | Sot |SSDD|® H1
BASFE118 % ™ 1022 ] €383 | 2Mp [1] 160 | Soh |SSDD|®@ H1
e 00 % TV B48-1 | €389 [ BOOK | 1| 77 | Son |SsDD|®@ Hi
€040 r TME0-1 E147 | 250K [1]| 40 | Soh |SS.DD A
r TV 100-1 €156 | 250K 1| 40 | Soh |SSDD|® H1
% ™ 100-2 £221 500K |1] 80 | Sott |DSDD[® H1
= TV 100-4/4M £247 | 1Mb [ 1] 160 | Soh |DSDOD|@ HI
80 Tracker 1 £373 iMb (2] 80 | Soh [SSDD [ o7
® Tracker 2 £497 | 2mb [2] 80 | soit |DSoD| | . o7
35 T
35
77
154
Commodore VIC 1541 E3 L ool
Control Data 9408 40 8" DIS
Bonbol Dete 3400 i ACP 700 (AC) i .
m g:: :t‘:': ﬁ ACP 750 (DC) £316_| Mb_[1] 77 | Soh |DSOD o 2
ACP 1500 (DC) £403 | 2Mb | 1] 77 | Soh |DS.OD e E2
m: g:::::;a z Caidisk 142M £465 | 500K | 1] 77 | Bath |SS.BD o ©
Socrol DA LTS o Caldisk 143M €622 [ 12Mb |1 77 | Both |DSBD . Fi
D 01 B Caldisk 143M-1 £465 | 500K | 1| 77 | Both |SSBD . F3
Eoird Dam T e £2760 | 987K |2 | 77 | Son |DSOD|@ c2
Control Data 2L2918 80 " Canon X 8330 £1,200 | 2Mb_| 2| 153 | Soh |DS.OD e Cs
Control Data ZL202 0 W5 Control Data 94048 £684 | BOOK | 1| 77 | Both |SSBD . M5
Cs40 20 6 Control Data 9406-4 £1,144 | 16Mb | 1| 77 | Both |DS.BD . M5
CS50A 20 6 Eicon FDB/1D/DD £1438 | Mb | 1] 77 | Son |SSOD . E3
CS 50E B0 6 Eicon FD&/1D/SD £1,397 | 500K [1| 77 | Sot |BS.SD . E3
TS 50F 80 c6 Eicon FD8/2D/FBR £1,740 | Mb_|2| 77 | Soh |DS.5D D=
Cs80 80 3 Eicon FD8/20/00 £2013 | 2Mb | 2| 77 | Son |ss.0D . E3
©S 80D 80 3 Eicon FD8/2D/SD £1,872 | Mb_| 2| 77 | Soh |5S.8D . E3
Cumana AS100 a5 C6 Eicon FD8/1D/FBR £1,240 | 500K [1[ 77 | Soft |DS.SD o] E3
Cumana DAB035 80 3 F3i1 €1,725 | 12Mb |2 | 76 | Soh |DS.SD ol ® ]




Tandy Model 16

s Bermac 120011 Model A £414 [D| 1800 RS232 . o 83

N Bermac 1200/1 Model B £460 D] 1800 RS232 . o [ee] B3

] CCITT CAT 228 |A| 300 RS232V24 . elelefe| o5

i i CDSV22 €719 D] -1200 RS232V24 oe efee| e

DSL2123 £329 | D | 30011200 RS232V24 . elefefe| 05

Sendata 700 Series A £253 [A| 300 RS232, 20ma i|e elee| o

F320 B85 Sendata 700 Series B 224 |A| 300 RS232, 20ma i|e ole B4

M 2894 A3 Sendala 700 Series £309 | A | 600-1200 RS232, 20ma i|e o [efe] B:

M2896 A3 Sendata 700 Series D 309 | A | 751200 RS232, 20ma e ele/e| 8

Megastor 11 DD Vi Sendala 700 Series E £149 | A |300-1200 RS232, 20ma e |e . 84

Megastor 1150 Vi Racal 126 LS1 782D | 2400 v2a . elefe| n2

Megastor 111 Vi Racal MPS 3021 £295 [D| 300 V24 . elefe| w2

AM FDS-2 A3 Racal MPS 1222 %678 D] 1200 V2a ee see| w2

Tandy Model 11

Tandy Model 16 »

under the con

P types
HIIM or drum. A flatbed holds the paper flat while the pen draws on it in two dimensions. A drum platter turns the paper

puter. They

vertically on a cylinder while the pen moves horizontally. Most plotters can change pens during operanon 50 :avanelyui colours

A and system long distances. It andline available Max the number of of the paperto
loelectrical pulses or sounds that can be sent down the line. Amodem can b tathe line directly ADin in by the pen.
the connection column represents direct link, while Aindicates acoustic. The acoustic coupler is like a female telephone handset Interfaces are included in the basic price or come at extra cost
with a speaker in the coupler opposing the phone's mouthpiece and a microphone oppasing the earpiece. A B in this column T =
indicates that both methods of attachment are available. Baud rate shows the speed with which the data is transmitted. ! i_ g
The modem must be connected to the computer through an interface. The interface column lists the main interfaces featured = i ] 5% ] %
on that data may be atintervals as available or as needed. Synchronous data is ' g 3 s £§ i1
transmitted at regular intervals. Simplex transfers data in one direction, while Half duplex can transmit/receive in either Make and Model <8 E |y & :E 5 5L
direction, but not simultaneously. Full duplex transmits and receives information in both directions at once. can Calcomp 81 £,392 | Flat |B| A3 | 30cm RS232 or [EEE
originate a call or start a two-way conversation. Answer means they can respond to a call from another computer. DXY 100 £699 Flat |1]| A3 7 Centronics
HP 7470A £1,317 |Dum |2 | A4 | 38.1cm RS232 (IEEE+)
Cipaiimian, {0 PD4 €565 | Flat [ 1| A4 | 700mm (IEEE+)
] | AY-21 £747.50 | Flat |1 | A4 | 200mm Centronics, (RS232+)
5 H £l = RY-10MZ £1,865 | Flal |8 | A3 | 400mm Centronics, (RS232. IEEE +)
¥ g 2(35] £ Strobe 100 Drum | 1| A4 | 7.6cm (R5232, Parallel +)
8 2 3|22 3% TRS-B0 Pen Piotier 1,309 | Flat [6] A4 | 68cm AS232
() RS232 . ee Walanabe WX 4634 £2515 | Flal |2 | A3 | 250mm (Centronics, RS232, IEEE +)
B RS232 . D00 Watanabe WX 4635 £2301 | Flat |1 | A3 | 250mm (Centronics, AS232, IEEE +)
D RS232 . 00] Watanabe 4637 £2862 | Flat |2 | A3 | 400mm (Centronics, RS232, IEEE +)
A RS232 0 oo Walanabe 4638 £2,635 | Fial |1 | A3 | 400mm (Centronics, RS232, IEEE + )
A RS232 . 00 Walanabe WX 4671 £1.129 | Flal | 1] A3 | s0mm Parallel (RS232, IEEE +)
B RS232 . 00 Walanabe 4675 £1,638 | Flal |6 | A3 | 50mm Parallel (RS232, IEEE +)
B RS232 . 0] Watanabe 4731 €1,761 [Drum (4| A3 | 200mm (Centronics, RS232, IEEE +)

Advent
A5

.Hll roducts, Mell

Id! ﬁildlrlg6|03| BiBﬂllshOIweﬁl 01-785
11

E1 Epson (UK), 01- 9000466E2 lecomatic, 041+
Nantwich

HAL Computer:
I1 Inlom: Ltd, 01- 3|84213I2Ir\lac Data Systems.
Consumer Products,

oking 26331 G2 Gemini Micros, Amersham 26321

mborough 517175 H2 H Electronic Asoc. Lid, 01-428 0111

lotherham 54717C 13 ITT Business Syslums Brighton 507111 14 ITT
16 Intelligent Intertaces. Stratiord-upon-Avor 206879

ham 7(

Mcrocompuers Ld, Heading
Jacobson Lid, Slough 251 "k Alpha Datasystems, 0

6666 BJ Barron McCann, Biggleswade 316286 B4 Bencom Sendata (UK),
ad 378811 HI:‘SF 01-388 4200
s

Lid, riaknpll 50211 C4 Crohton
B

792007

G leston-super-Mare
19 D6 Data EN-c»em:v Hemel Hempstead 63561 D7 Data Track Technalogy,
sioms, Milon Keynes 676757
1 5825 E3 Eicon, Barhill 81825 E4 Environmental Equipments Northern Lid,

Office Interna

¥ Vissak. Hih Wycom
nsysum Int Lm High Wycombe 445175
l1 X-Data Lid, Slou

Walters
Zvoa Dynamics. Bicaster 336

licrotech Leeds, Leeds 679964 M7

& Brother, 061-330 6531 J2 J J Lioyd Instruments, Locksheath 4221 J3 JVC, 01-450 2621

8Ctromcs, 4
1 Mitsul & Cold 01.600 1777 M2 Mocata, T
Maccleshiid 615364 M5 Mcroware, m 2128 6237 e
N Newoury n ecording, N
P1 Phoen nmog
&1 G (UK, L1, Rakein
R1 Aair L1d, 01-836 692

01- 7!7 3333 P2 Pete & Pam Computers, Rossendale 227011

Wells 41555 M3 Mannesmann Tally Ltd, Reading 788711 M4 Micropute
icro Perpherals Lid, Basingsioke 3232

ﬁ; RwaTarmmels ‘Woki 7II]0I R3 Research Machines Lid. Oxford 249866 R4 Roland (UK) Lid
01-568 4578 RS Flkn\:lwlu Mitsui Electronics, 01-39
$1 Sintron Elect 7544

54 $2 Sord, 01 3304?‘4 53 Stotron, Coventry 613521 84 Systime, Leeds 702211

ronics, Readir

85 Sinclair Research, Camberiey 681666 S6 Silicon Express, Lewcester 374317 87 Sha 205 2333

T Tandy Company, Waisall 648181 T2 Trumph Adler, 01-250 1717 T3 Technology For Business, 01-B37 1271 T4 Toshiba
Sunbuvy-uﬂ -Thames 85666

Electronics, 061-



REACHES THE CUSTOMERS
| OTHER MICRO MAGAZINES
CANNOT REACH
CALL: NIC JONES
AND HIS TEAM
ON:
01-323 3211

Classified ad today....... sold next week

THIS IS YOUR OPPORTUNITY TO ADVERTISE IN PERSON COMPUTER NEWS
BRITAIN'S NO. 1 MICRO-COMPUTER WEEKLY.
FOR ONLY PER WORD. YOU CAN RELAY YOUR MESSAGE TO READERS ALL OVER

i " T y ‘— '. ; u “L .
cquired in hold typ
e date nsu adappearsint sue. fi per word
this coupon

nd with L
M Rll\lll?l’l[ ASSIFIED. PE R\U\\l COMPUTER NEWS, 62 OXFORD STREET, LONDON WIA 2HG

l Tel . s PRRTRA O M R A
Addr:ss iz Hazenis cenntn RIEI 4 Sed Tt e
Please place myadvertin PCN for week/s.
Ienclose remittance for : PR e - - : E s : 20
made payable to Personal Computer |4 2 . =
Hewe 25 2 27 23
(Total = Number of weeks X Number of 3 Fx ; .
Boxes X 35p) 2
I 33 34 35 36

I Barclaycard/Access No B [T [ ] I
I PCN NOVEMBER 3-NOVEMBER Y. |98



ridges; Space
ol Basketball
Videg Olmpics, Air-Sca Barie, Com-
good condition, £50. Tel:
Rmmg
Yamaha CS3 full keyboard.
interfcing possiblé with A/D converiof
ché Mode, only £190
e St o Nt 062)
732824,

Wie-20, C2N cassette, 8K RAM, 3K super
c:poudrr 4 cartridge games, 14 casselte

Fm 2 books. still boxed, £200 ono.
01-701 1806,

us Intellivoice 3
mdudmg

I'T Bomber, £95 o
Atari 5 cartridges includin

Also
Asteroids
and Pacman £ nm Tel: Beckenham

dges.

e 3,50 cach, Jetpack.
SEhizoidls, AR, Dviduas, Cosrecs, Firc:
birds, Zzoom, Arcadia, Centipede,
Escape, Road Runner, Orbiter, many
more, Tel: Phil, Neweastle 76136,

Apple lle 64K, Apple 111 monitor. stand,
two disk drives with contraller, £1,100.
Mulplan, £99. Quick fle, £3. Printer
interface, E7. Under uarantce free

nardly used, £340
computer_and

s

BO Mode B ¢

ICL 1501 deskto

large printer, £300. 33 boxed Siin
nter mechanisms, £50. Tel: 01-688

48K IX-Spactrum, joystick

der. MC book. and ncar u&t‘umu

software

al
XK or LB To- Esber 69788,
famtad Vic-20 M/C monitor, program-
mes reference guide. For sale Vicmen,

Skramble, Space Phreeks, Introduction
to Basic, getting acquainted with your
Vic-20. Te

BBC madel B with | 205, Basic 11, boxed
compictc with mantal, Acormofi, ARF
progzam powet softwate, £290ono. Tel:

2 1280 after Spm
Wie-20, cassette i bl nder,
oystick, books, £100

P cact

Il edasnew, £175 ono.
Tel Il:mc}hyn?hl

RAMpack. Spectravi
Donkey Knng Jelly Monsters, Chopli-
Herd, plus books. Will
@ nplf‘\ﬂn«n Tel: (M1-942 4237,

Sharp MZ80A, cxcellcnt condition. ori.

ginal packing, £200+ of software.

a
character kit unfitted, worth altogether
£650+. Will accept £4500n0. Tel:
7121 after 6pm.

Acom Atem

1-450
K + Gr 12K RE)M FP

gjgﬂ £400, sel ».cp.arll

0 casscrtes O'Reily's Minc
Apple Panic, £12. Airstrike, £10.
Burgess Hill 044 46 42704 after

i 0. 400+ cassetc V]..,‘.i(k +
Basic + lots of software. £130 ono. Tel:
052621187 after Gpm
Swop or Sell 15 games including Son
ontrollcd atchplay Goll o,m

c for any

: 01-304

inder £3, or
uyer collects. Tel

PCN Billboard

Atar 400 + Dsic + reconder + manuaks,
2 joysticks + 5 basic programming t

(worth £80),9 mv\mctud.mgﬁ:)]cf[nr
T, Airgrike, Darts, wnder guaramice,
lent condition, bargain £23. Tel

\%‘ill wlll’fur

48K), boxed, disk drive,
ﬁnu.llc ec IJ . Macro Assembler,
mbler,  controllers
tooks, other software worth £100-140,
dust cove 5 ono. Tel: 06284 6136.

software for sale, as new, Acorasoft

m ‘must u.ll fast, also books and mags.
ek Hughon 01457 0181 aftcr Spm

00 Boards, (K Dynamic RAM. £150,

VB4

Dl\t contoller £160, memory
£110. Tuscan main board
lly built, £170.

ard Disk Drive, 12

months old, £900. Tcl Guikdford 39501
Seftware for sale, Metcoroids,
3D-Tanx, ZZoom. Arcadi unchman
Aq\unm Manic Mincr, Jackpot, Mon-
Stix, Fruit Machine, Programm-

ahle joystick interface. Tel: Tes, Bolney

with Space Spartans_car-
tridge, £30. Intellevision cartridges after
f 1o £10 cach, ring for ttles (over m..uful condition, 200
20 including RI7, Tron, DD ctc). Tl games, owner upgrading bargainat £75,
1703 869773 R oifcrs. Tel: (81-336 3639 ater bpm
BBC Light Pem, by RH Elect -
completewithwofnware; Imonthold. (11 al)forany cartidge ot forany books on
Dragon, Tandy or 6809 or scll £4 cach.

month guarantee), £40 ono. Tel: 0223
243545

Raider, Kickback, £5
Pefmder, Contipads,
lanager, Ass/
Kibor, 9 ¥ Compiler, €55, + mnv
auhers Tel Ingrebourng 40543 cves
BEC Model B 2 08 and wordwi
ROM, boxed as new, hardly u
including, £30 worth software.

Nexsip, m

and
BBC Basic programming book, £355.
Tel: Tony 041-6.

ust cover, software pack
q_llh wo games, two months old, £340.
I: Overton 233 (Lancs

a5 new, original books and
Softwat, {wonh 75 15eh for £45, ol
Tel: 0375640 443 after Tpm
Software, Unwanted original
disks.

maclllm.\ sae fo

tapes.

all
ower
Tel:

jor list, Fleathcote.
Buraham, Bucl

o--. Mincr 2049ER ROM, £15
ROM, £11. 16K Anl\an[nn.
m 63066

ph n]
xcellent condition including

3008 |
tape recorder and software, over 7!
rograms built in VDU _professional

s manual, £230 ono

021-430 -nm
games, Ship of Doom, Espion-
)\f‘ Island. Golden Apple, Hobbit,
e nmm Ground Attack, Orbiter.
m ) Ium
T 2020

all half price. Tel: Simon

K (compatile. Apple 1.
Auwostart ROM, 3.3 DOS, latest, disk
Amh mon; s

Printer, tape player, (a

guarantced), over £1X p‘.'“n’.« Soft

ware, all worth over £450, asking £290.

Tel: Gains (427 880116 after Spm.

J6KZXB sixmonthsold, good condition,
m

cight games, laycr, manual, cata:
logue, pw:lugmrh 30, Tel: Tom on 0823
698846, O r Bridgwater, Somer-
Let, TAT000,

disk drives for sale, complete with
PET, interface and cable, any offers.
Tel: 021-523 8666 after 4pm.
Oric six_months still under
Is. plus £
for, £150, Tel:

Lu- [Il 952 6491,

M2-90K bl in screen, and t

manual, Forth

ro limmlng book, £250. soft-
350 ono. Tel: 01-455

Tel: Dzt 1710
Sharp

m
6K six

condition, plus games. Scrambie.
der ctc, complete wi
40

cw).

manual and all

i
leads, Tel: Maidstone 36197

ati)

conguterprinter urmanted
fflc prize, unused, still boxed. T
0r- STl

800 (48K) + £500 of software and
books, £295 ono. Tel: 0253 403994
[Blackpool).
Wastad ZX printr. goud condition with
manual, max £25, abo £1_ per roll of

e Ru,fh)

Rugby 32468 eves onl

excel
software includes Forth, Fortr m;..l
¢ Assembler, Five Basics.
fender, Chess and more, £340
oo, Tel: 0144600
Atari 1200XL w hLb\p\ fications
never used including. <
cartridges, Basic, only £300. 1200XL.,
67K computer above {Jm T\,I m 579
1057 after &

cassette player + Super
Expander cantridge + Joystick, thice
cassetic games, various books and
magazines, cxcellent condition, £120
ono, plus carriage. Tel: Plymouth 0752
337905
VES 26 cartridges. Phocnix. Van
guard, Centipede, Disicovet extfa con-
trollers. £800, sell £330 0
cxecllat. condtion, st bored. Tel
Preston 0772 72943

'BBC Saapper 51 Meteors, Rocket-
Raid, Monstcrs, Defender. Arcadias.

poui, Acian Ceate of Riidies

rs. Quest, all original

cth"l"gl Southend (1703 7914 eves
Swap combomsr microscope for Dragon
ar Centromics prinie picces, 4

objective Eaification range 25
1250X, Vtmu‘!it_rg!‘rnlilvﬂl'i , complete
with accessaries 01-821 1710 cves
18K +L¥irﬂﬂlﬂl~ e
he lot. Tel: Reigate

Sharp MI8O K,
(Kuma), £240
4190,

BBC Acomsaft h tape + book +
Discover Forth [l-zlcu £16.
[£8 ew | Graphics book,

Southend 0702 Tﬂl! eves only
Exchange 6 channel FM radio control TX
+ RX. 4 servos, NI-CADS + charger,
pls Giider 6t span, cost £200.al new
unused du o disabiement, for Dra

n, ul)rb. Spect ZX, etc. (I

Onic. 48K pew + mostly al fsmous
games available and books worth £
cost me, £277, ynull for, £150 only. T('I
01-855 7443,
Rtari 800 owner will s
cassettes. Tel: 051-487 §
W computer, green monitor, 2
slimline disk Alr“ Wi mnlmllcr all

games on

unused for £675
selection ofcurds vt Tor o1 45s
n-i 800, 410 recorder, ,oy,m.
umerous £250
I il i o et
cves and weekends.
CBM 64 for sale. many titles at
feast 07 ot bt Tel: Ged on Warring-
ton 31288 ext 231, between 12-12.30pm
any monday.
Mewbeaint Ad plus Chies + Alen [nvad-
ms. studies leave, no time for

use. 8 Harcwaod Rd, Specdwell,
Bristol. Tel: 0272 Fv'ﬂl"l:

48K, casscile recorder.
ticks, Donkey Kong, Star Rai
Dig-Dug. Astrochase. Asteroids, Prep-
ie and over, £1000, more of software,
£350. Tel: Worthing 42013,
48K 400, 410 recorder,

joysticks £800, software, 3 ROMS + £700
gasseti games, have o be plaved 10 be
believed, £250. Tel: 01.5% W982.

Amber 2400 printer cable for Dragon, 4
sgare ibbons 7 roll paper, £70. Tl
Mincham (0297 2 (Axminster

6K-RAM,

16K, manuals, leads oo
wnths old, £100. Dragon 33
HIRL‘i (arlm! £15. Dragon Forth
48, Ber SD‘ 20128,
ll-

with me, I've
lots, ranging from, Horace programs
lanic Mmu’dl nn-malmr! right up to

1-303 9919 (Garth after

s new, plus many books,
ncluding ‘K’ Basic and
) ano. Whit-

263

Sharp
much softw:
upgraded ‘A" Basic,

¢l 3.

Swap THO4A + Parsce, adventure mod-
ules and cassetic leads for :yulhnnu
Ter: Kidderminster 751313,
VIC 20 16K RAM + CIN Cassette
Introduction Basic + 6 games, one
cartridge. Excellent condition, cost.,
£300, will accept £180. Tel: 0293 510895
Intellivision video ¢imc with six cartridges
(incl Lock “N' Chase, Maze-A-Tron)
worthover £200. As new, Bargain at £99.
Tel: Markow 5371,

for exchany
mnny titles. also swap
rammer for Disc-Drive. printer, BCPL,
o what have you? Tel Lancing 0903

. disks only
OM.

Your name:

Address:

Telephone:

Billboard Buy & Sell Form

To place your Billboard ad, fill in the form on the left, with one

‘word per space, up to a maximum of 24 words. Send the
leted form, together with a cheque or postal order for

£1.50 made payable to VNU Business Publications, to:

Billboard, Personal Computer News, 62 Oxford Street, London

WIA 2HG. Note that we cannot guarantee that your ad appears

in any specific issue, and that we cannot accept ads from

commercial organisations of any sort.
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COMING SOON

Second issue of Personal Computer Games
on sale 28th October

* Win £2,000 worth of

- = prizes from Colour Genie
T

s

o« mtw e
in our fabulous PR
W 2 L Y See what the games
.\.. ; :h- a Treasure Hunt Competition!! :l.."’f// J\T\J[ roal 152K ks
,‘\‘.‘ - F\f‘“ % in our full colour
LR | .. s ™ @ action freeze section!
\\ e (| =
\ |8
\
\\ L I
\\ Lo
\\ "
\\ I Sy -,.Tff\\ L] e
\\ = . L =g Don’t miss out:
\ LI L | [
|| g f'.‘.f’//’:{ﬁ‘ Rond o - I i \n‘,’ (P;ersonc\ Computer
|\ 1 “:# hardware reviews -'Q\‘ ; ames:on sale at
|| ot ‘. it & . Newsagents from
\ } m ..| [= “"games’’ machines. = i - 28th October
\\ » L ! — only 85p!
\\ e ‘I‘l‘ Order your copy
\ ‘ \ NOW.




Rates: £10 per single column cm. Minimum size 3 em. Series discount available. Mechanical Data: Column width, 1 column
57mm. 2 colours 118mm. 3 columns 179mm. Copy Dates: 10 davs prior to publication
Contact: Christian McCarthy on 01-323 3211
' LOOK! LOOK! PO%I#DN By arrangement with Anthony Ashpital
PREDI
QUICK Wlﬂ-dmm?mm -
......“ff.“fi."m P ~POOLSWINNER" THE TYPING MASTER
nm-pﬂ.o,r,mc«.-oewu P T o e e o o s P ot Is now available for your NewBrain. This
B ey oes s et e, i program takes you from two-finger pecking
mwm earde — sasier 1o use than the. T T — B ﬂ:muighltlﬂsnver 30 words per minute. A must
8% i o g, SR 8 g, DY el il . k
a8 (180, oy B ot e Save your NewBrainhi-res graphics on paper
P Soniate with PRINTER GRAPHICS. Routines for
| Moo — M T e Epson MX, RX &FX, CP80, Microline, FACIT,
ELKAN ELECTRONICS, FREEPOST, a;";.;m s acn o e Walters & STAR printers. £6 each
Prostwich, Manchesier sy . o c
T o 1.7 2013 ‘mwn::,ﬂ_n' Work out your savings, loans and mortgage
R o o using the MORTGAGE program. Fullinstruc-
Slth:,!Oﬁ\\r_l! (PCN) tions.can be viewed atthe press of a key. Only
LYNX CBK SOFTWAHE Chasdia. Chashira
LABRYNTH— 30 maze = bestirc Interface your NewBrain to a Centronics
REVERSALS oot verson i radiianal baard game ) usl printer using
THANGELLOR v sy 10years i TYEPRO
475
TR WO, ooty o Wilbroca e iwar. 0 ADVENTUREMANIA il
R B——— Centronics interface
Z0mnemonics For the basic/TI-99/4A Swilchable from 150 to 19200 Baud and
auSerOD Afascinatinggraphic adventure set suitable for Epsons, CP8O, Microline, NEC &
R COMPUTING nggQ
Dept rcu.nwwnm inLondon. Youmustfind the hidden most other printers, only £49.95.
(B instruction todiscover your ultimate G.F.G. Microsystems, tel: (0223) 315120,
s S e e A oe o quest, but don't get caught. 36 Armitage Way, CAMBRIDGE CB4 2UE
Features: mazes, dungeons, All prices include VAT, P&P.
jambling casinos and more.
Programs Wanted sl
requine quality programs for Send PO/cheque for £5.95 to:
We pay cashfees rovaltics and Sovribate  the INTRIGUE SOFTWARE
UK, USA and Europe. The Web Fur.ﬂl Your Micro Needs
Phone n.,...gsmum:ssl 5107 Cranbrook Rd _._g___qm
or write (o
Tenterden =
DREAM SOFTWARE Kent TN30 6UJ
P.0. Box 64, Basingsicke, Hanis. RG21 248 Trade enquiies welcome
(P ncioe et estage v wih you atse e _é%ﬂWtL
39, H h.| ¢ .ll\ﬂnhlm.Klnt.
- ~ : (0634) 376702
WANTED COMPUTER RETAILERS | | gxsseer™ s
PERSONAL COMPUTERS o saJCasiolar Hr00
Mt MICRODEALER UK | | &5 &
Acom! Desk Drive £265.00
Morgan Camera Dompany ) Disc (incfit) (a0
160 Tottenham Court Road, Is THE u“ S "ﬂ_ l wm-cm“ Disc Drive CS50A 4498
e b LI b _ SOFTWARE SPECIALST DISTRIBUTOR  Ft gt sk s
UKS: P ® + PrintersCP80  £332.98
e | 7T o L e e T
DATA CASSETTE DUPLICATING .m.n..a.a,. u" : CREDITFAGIITIES NOW AVAIABLE
for spemuu. BBC, ELECTRON, RING:
& MZ80K t
Swiss ¢ a—n« i nigh grade tage. 3050521
mastey " dinmum cianlly 20 peces.
mnnz-prm Fast omaroond " \ Now! J .c.s-
For, detauls wrife or phone.
e RSLID. ——— Software for the
House, School Morth (:MI -
e pree s TO AVALONCOMPUTING sharp MZ 80A
RN Presents ‘Survival' for unexpanded VIC 208 i
64 BUSINESS USERS o= B e
Tow uﬂlmdguodwﬂmj:mm::c;. Tg-m; “"?‘“ =
S et ALS-O AVALON COMPUTING's I.mlllbll
ﬁw.mmﬂm ?l':mmuwm tities for AL
o oy -nd‘l“‘“wm‘b"go“‘"a ""'“j ngmlm)e Send sae foracol
CENTRONICS INTERFACES.
‘THE COMPUTER CENTRE ‘Y“c';c,"“ COMPUTING
’  Homsea,
17 Bridge Street, Leighton Buzzard, Beds. - North Humberside, HU18 L
Tel (0525 376622 & 382504) TEL: 04012.8413
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| MICROSHOP |

TURBO CHARGE YOUR
ZX 81!

with our
ZX 81 — FORTH ROM
with multi-tasking
from Replaces your basic ROM to give you a totally new system. The
SHARDS unique screen editor allows you to edit programmes while other
software programmes are executing. Runs more than ten tasks at once.

Schedule tasks to run from 50 umes‘?er second to once a year.
Ideal for control purposes. Uses all ASCII character and restores
the keyboard to normal operation. It contains a real-time clock
and a large number of 32-bit words support the ZX printer.
Allows machine code definition and needs atleast 2K of memory.
Supports 16K, 32K, and 64K Ram-Pack. Three times faster than
ﬁ%-FORTH, but fig compatible. Available as a “fit yourself
EPROM", with an extensive manual for £25 + VAT. Some
ready-Converted ZX81's available. Floating point extension
ROM — out soon!

Coming Soon!
FORTH-U/O Cartridge for Spectrum £59 + VAT. Ask for details

AND THE OLD FAVOURITE:
Nass-FORTH NASCOM £25 + VAT
Pet-FORTH for Pet from £25 + VAT

. DAVID HUSBAND
Epic three part adventure with comprehensive features making it ideal family 2 Gorleston Road
Ive the mystery of the diary
serene English countryside, then travel through the bustling London streets BRANKSOME
to further adventures across Europe, with a thrilling climax in Israel. The Poole BH12 INW
= La,ag.lsxe packed adventure yet for the Dragon! With hi-res graphics and text. Tel: 0202_76,‘724
ly

AVAILABLE AT ALL SPECTRUM SHOPS, HMV,
SELFRIDGES, JOHN MENZIES, LEISURE ZONE
AND ALL GOOD COMPUTER SH

EGBERT
for
-

THE FABULOUS WANDA

AND THE SECRET OF LIFE

THE UNIVERSE AND EVERYTHING
for COMMODORE 64

Action

BARRELDROP! for 48K SPECTRUM

Poor Gordon! Hig draineipes are blocked uo

e tel 7 Egg - dam
ustoms man nces for mr\l’q\"r Egbert is now
ax. There s 8 video n & decent wage? Can
Vv WARNINGI Y ou may et n uicar
s game.

SIX LEVELS OF SKILL ANYBODY WHO CAN DO
LEVEL & SHOULD WRITE AND LET US KNOW!

sunnsums

for 16K o1 48K SPECTRUM

ARITHMETIC FUN-TIME _ for Tiss

ue P.0. pavable to GAMES MACHINE LTD..for € ] sewo o :
- 55/ Barclaycard account no —— GAMES MACHINE LTD., :
: Signa —1 mEEPos z
g nzms 5G127H

: ADDRESS




- VALUE - APPLE - VALUE'-

BASE 64A compatible with Apple cards and
soltware. RAM based system control program, 64K
on board memory, expandable to 192K. MINI
WRITER on board in RAM. 24K system memory.
Tiny assembler with assembly and disassembly
function. Uppar and lower case characters
Function commands on keyboard. Numerical and
cursor keypad. Can load 140K diskette program to
192K user RAM. Staggering value!

**Phone for part exhange quofe on your
existing personal computer**

MONITORS

—e—

12* Green 18 Mhz monitor in elegant plastic case

APPLE DRIVE ADD-ONS
|DISK INTERFACE CPA 6
|£47.90 +47.19 VAT

To connect Apple or compatible drive

DISK DRIVE CPA 14
£176.00+£26.25 VAT

Top quality Japanese slimline drive with cable.

APPLE CARD ADD-ONS

80 COLUMN CARD CPA 4
£57.50+48.62 VAT

B0 characters by 24 lines with true decenders

7 x 9 character resclution compatible with BASIC,
PASCAL and CP/M. Modem compatil

232 CARD CPA
£57.50”‘ 62 VAX‘

Permits basic control of high speed printer
plotters. Programs easily with sw

preset for speed, | h, aute e

carriage return delay. Handles hali duplex
nications from 75 to 19200 baud
mC A eurrent loop

Z80 CARD CPA 3

£47.99+47.19 VAT
Kdds a 280 processor ¢
you can add COBOL
compiler and assemk

your Apple. Under CP/M
ORTRAN or BASIC

quage 1o your I1 plus and
as Wordstar and business

128K RAM CARD CPA 20
£199. 00 +£29.85 VAT

Enables user to load 142K program or use as a fast
sccess disk

16K RAM LANGUAGE CARD CPAl

% £57.50 +48.62 VAT

Expands the internal memory of your Il to 64K and

memory capacity available to Z80 card users from

44K 10 56K. Available 1o load integer BASIC under

DOS 3.3

PALCARDCPA 7

£79.00 +411.85 VAT

Display your Il plus colour text and graphics on

your home television
INTERFACE CARD CPA 9

32 +£5.75 VAT
Parallel printer interface.

a3V
x

CPBO Matrix Printer. 80 cps, bidirectional logic
seeking 80 column. Friction and adjustable tractor
feed. Hi-res and block graphics. True descenders.
Swilchable italic prinl, Auto underline.

TURNKEY OFFER

Base 64 unit with monitor, two slim line disk drives
and disk controll

£749. gguuzas VAT

Base 64 unit with monitor, two slim line disk dr

and controller. Z80 card and B0 coly
printer and controller

£1108,00+£155.20 VAT
TO ORDER:

Access and Barclaycard accepted
Send exact amount including 15% VAT
plus £7.00 carriage and insurance,
quoting part numbers, to:

- WOLFCROWN -

Alphasoft Limited

101 Jermyn Street

London SW1Y 6EE

Telephone: 01-930 1991

Commodore64  only£199.95
Dragon only£164.95
Vic-20 only£133.95
Spectrum only £98.95
Spectrum 48K £127.95

VIiDED GALAKS

NO. 1 FOR HOME COMPUTERS AND SOFTWARE

VIDEO GALAXY 293 CHISWICK HIGH ROAD LONDON W4
Tel: 01-994 4947

100s of games, books
and accessaries
available for all
popular home computes
including BB

Professor Frank George’s Football
Forecasting system is now
available for the:

COMMODORE 84
25 well as: Apple 11, P, Video
Gen

Spectrum, ZX81,

Y N rain, Sharp MZ80K,

Also a\nihb\a‘ POOLPERM which
calculates perms according 1o stake
and number of matches cwersd

arrangement with Anthony Ashpila
T TYHE A lﬁklsno";iu“illibﬁmwaurmm This

HARDWAI

DRAGUHIATDM/OHIC 1
ADELTH & VIA BOARD.

Drive extra 'O devices, from LEDs &
switches 1o extra peripherals. Link 2 micros
for data/program transfer, spool listings 1o a
second micro to prinisave etc. (see TEV-
LINK below).

WARDWAR 8527 1A prvees 16101 ¢ corvct seraton 2
E&.wmywnmmmmc“m i

with Printa

ordsper minut, A must o
s on
‘npﬁ X & SX, P8O microline,

brain
Work o e iy o marigagn
qummm! full mstructions can be viewed o the press of 2
tetact you a b 108 Cotonics rine ysiog TYPERD
o s, Sl 15010 19, and
Sotale 10 Epson‘CPO0. mcroune and NEG 8 most over
otes, Oy £49.85,
Way, Kings bedge, Cam-

Write to: Bureau of jence, ok LI
i e
‘on iles, Bucks.

MICRO CHIP PIJSTEII
x 50cm full colour poster igh

mcgfa_uop ‘,Q:‘?."ﬁw,,.‘,. Sendcheque/POlor£1.95incPaP

+ VAT 0:
CHRIS‘I’IN‘!’HGCAHTHY ﬂ#‘lms% LTD
01-636 6890 EX3 6AQ

o rager Ao e ooars ey o
B e ot o B Snts L s by e B
pugin connacior
‘SOFTWARE: TEVLINK packageprovees 2 machn paall e 2
A PINT SPOOL £R 3 ncuons oo 1 Boardnseded) coomec e
0110 VIA Board o eceng micro ancl us normal LIST FRINT eic
mamtdedboand + Homenoeecior 1650
‘Asmermtiedboard © Deagonconnectcs £i875
wmmnm ot your rertace £1400
‘Asom connector£4 00 Oragon: 600
oTHER!
:wzmssr Irmglmqmllml)w o

Oragoy Alom Ore: Cassefie @
OGS NOM & e e st or g

‘powers (and urvi). ONC. 78

Sofuare s armars st s
A pcse et g and rovuvs rcram wth an
..»m.':';—.mm,.m o s
MAIL ORDER ONLY

'SEND FOR LISTS/DETAILS

Al prices fully inclusive of VAT, P/P etg
Tevward Microtech Lid, (Dept PCN)
403 Dallow Road, Luton, LU1 1UL.
Tel. (0582) 418906
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MICROSHOP

Accessories

TIDY UP THOSE WIRES WITH A
Compuprint Computer Stand

The ideal answer
to keeping your
computer tidy
Takes most
popular
microcomputers
including VIC20,
Commodore 64,
Dragon, Sinclair
etc.

COMPUPRINT COMPUTER STAND

A quality product specially made for Compuprint by a
leading plastics fabricator.

Made from a tough acrylic material in a dark smoked
effect colour the stand is both highly functional and
attractive.

The stand holds the central processor unit, allowing free
access to all ports, a monitor and has two spaces to hold
either cassette decks or disc drives.

The ample space underneath the monitor holds the
assorted wires, leads and power units that accompany
smaller computers.

Order your stand in a handy self assembly flat pack direct
from the manufacturers for only £19.95 (inc. VAT) plus £3.00
postage.

JRDPLASTICSLTD Buddle Industrial Estate, Wallsend,
Tyneand Wear NE286DL Tel:0632620033

E TWO
MACHINES ONLY
(BLUE KEYS)

NO SOLDERING.
SENT WITHIN 10

S.A.E. for detaiks,
DAYS plasse

DISPLAY INSTRUCTION SHEET
Get the best possibie resubts from your Spectrum
Deais with yellawish white, wobbling colours etc.

£1 plus Stamped Addressed Envelope
MAIL ORDERS ONLY. Cheques/P.0s to.
FOUNTAIN COMPUTERS LIMITED

Bishops Court,

Bishopitoke. SORRY, NO OVERSEAS
EASTLEIGH ORDERS ACCEPTED
Hants, 505 6PE {including BFRO, Chanei
(0703) 616505 nlarch and Eirel

Lin Kup
CONBLOCK

This miniature mains connector,
150 by 75.5 by 21.5mm, including
plugs, gets rid of all the lead spaghem usually 10und behmd
micro systems.

ApprovedloB.S.5733itincorporates the latest technology:
Printed circuit distribution

Individual cable strain relief

Shuttered socket entry

Neon power indication

Enabling four units to be safely and neatly powered from
one 13 AMP socket.

Price inclusive of four plugs, VAT, p&p £7.50

Send cheque/P.Os to:

Lin Kup, Transport House
Severn Square, Newtown
Powys SY16 2AF

COMPETITIVE PRICES

RHONE — POULENCE

Maching Prica parbox 10
Commodare Pat From £20 00
Tandy From£20 80
Aagiell 2000
ﬂhll 21
IBMP.C. Si |lHld31 =

i 31080 £25.00

Siriws Singiesided £24 00

e sided
Proesweechanety 4 Postage Paoxagng ncuoed e
01-6917120

LOOK —COMPUTER
STATIONERY
SMALL OR LARGE QUANTITIES AVAILABLE

o plain. 300, 1000, 2000 sheet
packages of $00.5000.

iat

Cont —

Store your work satesy 10 Of o preaout beders:
Catakogue on requast Speedy servce.

HCL COMPUTER
SUPPLIES

19 GREENLANDS HOAD, KEMSING,
SEVENOAKS, KENT.
TEL mrunnmsa? zo18

TORCH Z80 DISC PACK
inc £1,000 of software
ONLY £720 + VAT carr free

ADVANCED USER GUIDE

ONLY £12.95 + £2 carr
BBC * SPECTRUM * COMMODORE*
& ALL LEADING MICRO'S

STOREON-TRENT
SHFORERATE81. MARKET SOUARE ARCADE
STarFoRD %

aims

J

86
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MICROSHOP

Accessories

DELTA 14 HANDSETS DIRECT FROM

OUR FACTORY

15wy O
mar Trosgninine et s
acagior bo

) ogram ta comert uzymm played

10 T o0 e oystice ahd handset buron
uimmmslumunsnm BC£12.95
1 AUAPTOR BOX AND CAI 9

£13.
CORVERSION PROCRAM CASSETIE 1 85
CONVERSION PROGRAM DISK £33 I KIT FORM: kil contains 1 swiched joysiick assembly, 2 mouied case
hanves rebution | Sm Score + creencabe T scrvws . £4.S0parkIT
W\‘Wlllwmqwa 0" socket — su ach
$PE MABLE NTERFACE o e e oystck o work
on the mcrml “Will comverl any keys o joystick directions. L’nmmmmrn
program tape

0o Mec!qrsgwayiemn\epuum\suayma\zu\uurwu\zrf~1Mnagsn

Din plug S-way 240 d
AL SPUTTERSWITEHES ()
mnp w-m' v‘ aerial o connect computer|

Cheque or PO with order. Prices

s quoted INCL
VOLTMACE LTD? PARK DRIVE BALDOCK HERTS

' DWNERS

BANISH LOADing PROBLEMS

Send S.A.E for Leaflet.
STATE ZX81 or SPECTRUM.

ELINCA PRODUCTS LTD.
Lyon Works, Capel Street,

Sjr,\efﬁeld 6. (tel 0742 339774)

Inc. VAT - Post FREE

T AR

Insure your BARGA BOOKS FOR POPULAR MICRIS
computer

That iy show you how 0 get 0 mosi ou ofyous compule
Impact damage, fire, theft and transit
cover forallyour computer equipment.

Tt AP s
aret il dascription of bow lo

o page e
T e 1SENOT15617084

rachure. moiéy:
nEPROOAM 1 - s o £3.

e L e e 8 deecrpon of 10 1 1 waw
sruchure. medy an patures 1SaN7 156 17060

£110 £1500 P
Cover£8p.a. with E10excess e e o CoEiea o S Eprs ragh.
£1 501 E£1501to £2500 ot e, o o s mach o e
Cover £16 p.a. with £15excess Smewmbors ings. A s o ey w0 e
£2501 to £8000 1 aove e e of PP (UK ark). Ofe coses 301 Nowroer
Cover £16 p.a. with £25 excess s Wi e, bt i
£8001 to £10000 JUST-ED
Cover £20 p.a. with £25 excess R oy o Sorige S, KT T2
b iy bE \ndnwlnnvuuv::“w:m bsnesa rgerarel Fren
KGJ Insurance Brokers PP pu A
(Stourbridge) Limited B —.

6 Hagley Road, Stourbridge West Midlands
DY8 1QK. Tel: Stourbridge (STD code 03843)
5333/2545/77391

@ Can You Write? One of Britain’s largest publishers is
planning a new series of computer books. If you could
write about microcomputing, send a letier explaining
whi of microcomputing interest you to the
address below. Some exciting and lucrative book
contracts are now on offer. Box NJC, 4 Little Essex
Street, London WC?2

Microshop Classified
® COMMODORE 64 WORD PROCESSOR. TEXTPRO.

Powerful program, many facilities, compre
on. Super value:- cassette £6.95, disk
pileddisk version £10.45
by first class mail. Send cheque/PO to: A&C Softw
51 Ashtree Rd., Tividale, W. Midlands B69 2HD
® TH94A

Services

Simon Statie
o ko ca el AT o8
[m[,r\. B 32 D opys
orries abeis tnorser banks. Bk

08692 2531

T p-ﬁ.-..-...
e o es & Foeasos O Rk L
Fload HeorPwsch. Worcesier Yours oo 51

pecabs in diect
u(u 25
7 00C4i 01

lus 3013 expansion box, RS2
track Shugart driv

software, DOS & utilit

the lot, (4427/5702 evenings.

46 WEST END, LAUNTON, OXOMN OX60 B12
El [

SINCLAIR OWNERS
READ THIS FROM

INANCE MANAGER'S
® AUTOMATIC DOUBI

ENTRY

. le uwsnulor« MARKER

- FA(.I (()MMAND
@ RECONCILIATION

APPLICATIONS.
fic and grneral ke

ADDRESS MANAGER

you choose

SPECTRUM CHESS Dare you
face The Turk
T Turk

The Tk Challemges ot 104 game of chesst
MANY OFTIONS INCLUDE:
@ 6 LEVELS OF DIFFICULTY
DEMONSTRATION MODE

UNFINISHED GAMES CAN BE STORED
L MENDED MOVE
TULL INSTRUCTIONS PROVIDED

Pleaserushme: FINANCE MANAGE Spmctrum
only
ADDRESS MANAGER at £8.95 cach
TURK at £8.95 each
Spectrum only
MACHINE CODE TEST TOOL at £9.9
Sendc vor ACCESS No.
Orelephons ander with ACCESS Mo. o 0
NAME
ADDRESS,
POSTCODE cAnl
Available from selected branches of

BOOTS & W H SMITHS
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Laughline result

Another Laughline contest has

reached the stage where we hide as part of my study of the
name the winner Private Life of the Matrix
It’s been another full postbag ~ Printer

and the number of things you
can read into a man inside a
printersilencer leaves us lost for
words. So here are some of
yours. ‘PC ‘N quiet at last,” was
the suggestion from David
North of Durham. Simon Wil-
ms, of Sheepwash, Devon
wrote: ‘And in next week's
“Indoor Naturalist™ I shall be

using this easily-constructed

There were many others but
after a lengthy deliberation we
decided to award the £20 prize
to Chris Bailey, of Cleveland
*Our printers are top class but
there’s room for improvement
in our elevators.” Congratula-
tions, Chris — you'll also win a
£30 voucher from Action Com-
puter Supplies

Softek news product or something only half ~ The contest closes on De- [ rp=w/o 82707 |
completed, but the entrant cember 31, and entries should Nm WEEK

This could be the programming  must demonstrate that they're go to Softek 3 Henrietta 3

competition of the year presenting something new, ori-  St, Covent Garden, London | Burning bright: On the cover and

£1,000 up for grabs and you ginal and innovative that isn't WC2. Mr Langdell wins the inside we look at the HH Tiger.

don’t even have to finish the on the market already,” said PCN prize (value £0)for findi Good health: Three packages

program. Tim Langdell naging direc- four ways of saying ‘new’ that will turn your Spectrum into

“The entry can be a complete  tor of the organiser Softek. single sentence. a room.

Personal FX: The second of our
two-part series on BBC FX calls.
Forth division: An implementa-
tion of Forth for the ZX81.
Games: For the Commodore 64,
Vic 20, and Spectrum and
adventure on the Dragon.
Plus all the regular weekly items:
news, letters, tips and hints, and
the pull-out programming sec-
tion.

PCN Datelines keeps you in touch with up-coming events. Make
sure you enter them in your diary.
Organisers who would like details of coming events included in

PCN Datelines should send the information at least one month
before the event. Write to PCN Datelines, Personal Computer
News, 62 Oxford Street, London WIA 2HG.

UK EVENTS

Dates
October 31-
November 18
Brainwave (Home Computing, Video November 4-6
& Electronics Family Show)

Software Expo

Organisers

Computertown UK ilsea Library, Avon Byte Micro Computing Centre, 0272 851337

NEC, Birmingham Clapp & Poliak Europe, 01-747 3131

November 8-10 Wembley Conference Centre, Interco, 01-948 3111
London
Dublin

Bristol Exhibition Centre

November 9-13
November 11-13

Home Computer Exhibition
Personal Computers & Leisure
Technology Exhibition —
HOMETECH

Malvern Micro Fair

SDL Exhibitions, Dublin 763871
Tommorow's World Exhit
29215617

November 12 Malvern Winter Gardens,
Worcestershire

Belle Vue, Manchester
London Olympia

RIBA, 66 Portland Place,
w1

Winter Gardens, Cleethorpes

Personal Computer Fairs, Worcester 2.

M.smhnlur\ppll Village
COMPI

C pmpum Aided Design for the
Building Professional
Humberside Computer Fair

se Publications, 061-456 8383
=xhibitions, 01-643 8040
Helen Carpenter, 01-637 8991

November 13- \h
Ni

November Jfl London

November 20 Jenson Lee, 0472 42559

Northern Computer Fair November 24-26 Belle Vue, Manchester Reed Exhibitions, 01-643 8040

Dates. Venue Organisers
Gulf Computer Exhibition Nove: Dubai Trade Centre Management, 01-930 3881
‘Computer Indonesia November Jakar Overseas Exhibition Services Lid., 01-486 1951

Computer Dealers Exhibition November 28-Dec 2 Las V

Interface Group Conference & Exposition
. 160 Speen St., F

MA
Ul'-'lll USA
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XCNI

eR\ GAN ROM AN
EXCING NEWSOFTWARE HOUSE!!

ALEERTON ROAD:
WOOLTON,
LIVERPOOL 125 7SF
051-428 7990

051-420 8888



cither the hon

Itl

PPLIES LTD. WESTON-
e 2

fuction kit

ir nearest distriby
for our colour literature,
Mannesmann Tally Limited,
Millars Lan
112QT

MANNESMANN TALLY

CREATING THERIGHTIMAGEIN PRINT






