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PCN MONITOR

Shortage hits 
CBM cassette
By Piers Letcher
Serious shortages o f Com m odore's 
1530 cassette unit could m ake it 
difficult to buy before Christmas.

This comes at a time when 
Com m odore's advertising includes 
the comments: Peripherals? Yes, 
Com m odore have everything 
you 're likely to need, sir. right 
now .’

Com m odore says the shortage is 
due to unprecedented demand for 
the 64. but that now these systems 
arc m ade in Corby they are easy to 
buy in the UK.

How ever, visits to  shops in 
London's West End revealed that 
no-one would sell a cassette unit on 
its own. Staff in Laskys, W H Smith 
and D ixons said that this was due to 
a national shortage.

Yet Com m odore says there is no 
real shortage but simply a lag

between delivery o f com puters and 
delivery of cassette units. And it 
criticises dealers for ordering fewer 
cassette units and disk drives than 
new computers.

The fact that C om m odore claims 
to have shipped out 80,000 units last 
m onth, compared to 39,000 in 
O ctober, shows just how well the 
machines are  selling in the pre- 
Christm as rush.

A t the moment the only way to 
get hold o f a cassette unit before 
Christm as seems to  be to buy a Vic 
20 o r a C om m odore 64.
■  Customers o f  Rumhelows who 
were promised a free cassette drive 
with their purchase of a new 64 have 
had to wait for the drive. But a 
spokesman for the retail chain said 
that it has just taken a shipment of 
units and should m eet its commit­
m ents in the current week.

COLOUR SCHEME— Newly arrived from Japan is this four-colour printer-plotter 
for £129 .95 . Distributed by Micro Peripherals, the MCP-40 (nothing to do with 

pigs) works on any micro with a parallel interface. Producing up to 8 0  characters 
per line a t 12  characters per second, it plots charts or graphs in four colours. 

Also out is its little brother, the M P-24, which sells for £ 8 6 .25 . This 24-column
printer runs at 42  lines a minute, comes with ribbon, cable, and plug and also 
works on micros with parallel interfaces. More information from Micro 

Peripherals in Basingstoke on 0 2 5 6  3232.________

Tandy goes 
heavyw eight 

in IB M  chase
Decem ber 1 saw the US launch of 
Tandy's contender for the IBM PC 
m arket. but there 's  no date  fora  UK 
launch yet. In fact.T andyU K is not 
yet comm itted to import it. so 
th ere’s  no certainty that it will ever 
appear here.

The Tandy TRS-80 M odel 2000 is 
a PC lookalike with a difference. It 
uses the Intel 80186 chip, and is 
claimed to  be three times as fast as 
the PC. T he basic system has 128K 
memory plus two 720K disk drives. 
A  hard disk version with a 10Mb 
drive is also available.

It costs slightly m ore than the PC 
in the US but includes a num ber of 
items that cost extra on the IBM. So 
both PC and X T comparable T an­
dy 2000 systems will actually cost 
less than the IBMs.

The 2000 is not fully compatible

with the PC. but will run some of the 
IBM 's software.

IBM itself will probably be using 
the 80186 in its Popcorn PC. due for 
launch in the spring, and there are a 
num ber of other IBM lookalikes in 
the same position. But Tandy says 
this won't affect the 2000; it has a 
fixed allocation o f the chip and is 
confident that supplies can be 
maintained.
■  A  new version o f Tandy's TRS- 
80 colour com puter has been re­
leased in the US.

The I6K machine now sports a 
full-travel typewriter style 
keyboard and includes among its 
upgrade options a 64K version ol 
the m achine, an extended version 
o f Basic, a 'm ouse' controller and 
the OS-9 operating system.

The cheapest version o f the 
machine starts at $349 for a I6K 
machine with standard Basic, while 
the more expensive 64K edition 
comes with Extended Basic 
(although you can only use 32K of 
the mem ory when in the Extended 
Basic) and costs $599.

N ot so P erfec t Softw are
P erfect— o r perhaps not so perfect 
— Software is in danger o f  losing its 
reputation with UK micro users.

Although Perfect Software Inc 
has thoughtfully re-written its 
manuals for the UK it has failed to 
re-write the software, with the 
result that some parts of its prog­
rams don 't work.

With the Perfect range of prog­
rams —  W riter, Speller, Calc and 
Filer — now given away free with a 
num ber of machines, m any users 
could find themselves with software 
that doesn 't work to  its full spec and 
no prospect o f being offered soft­
ware that does.

One machine manufacturer. 
Torch Com puters, is taking matters 
into its own hands by re-writing the 
program  code.

The main failing with the soft­

ware is with the database program. 
Perfect Filer. M inor irritations are 
that words like 'cen tre ' appear on 
screen displays with the US spelling 
'center' and that the standard date 
format in the program  uses the 
Am erican abbreviated form.

M ore seriously, the standard 
address form at, called the Address 
Tem plate by Perfect, uses two- 
character fields marked 'state' and a 
seven-character field m arked 'zip 
code '. N either can be properly used 
in the UK because there are no 
recognised two letter abbreviations 
for counties, and post codes in some 
London postal districts require an 
eight-character field.

Some users have also found that 
the p rinter drivers a re  not properly 
configured to work with printers 
popular in the UK.

Add-ons aplenty at Microfair
London's A lexandra Palace throb ­
bed. warbled and squawked last 
w eekend, making the point that the 
ninth Z X  M icrofair was into Spec­
trum  sound add-ons in a big way. 
But the fair, although more 
polished than previous ones, still 
owed a lot more to rummage sales 
than it did to  more overtly comm er­
cial exhibitions.

Software was king, with a good 
few bargains to  be had — £9.95 for 
the officially £14.90 Valhalla can't 
be bad — but hardware add-ons 
were generally o f the kind well 
known to Sinclair users, and many 
o f these were still hauling them ­
selves away from 'coming soon' 
status.

Fox Electronics, which has been 
advertising the Fuller FDS 
keyboard for almost as long as 
Fuller has, conceded to never 
having had any. and added bitterly:

’Nobody has —  they've not been 
m ade yet.' On the o ther side o f the 
hall. Fuller had several on display 
but not for sale, and was promising 
that mail orders would be cleared in 
two weeks.

Beckenham-based Transform 
was hedging its bets by displaying a 
M cmotech 512. but was also show­
ing a classy-looking (at just undet 
£70 it ought to be) add-on Spectrum 
keyboard. But stocks o f  this w on't 
be ready till next month.

East London Robotics seemed 
finally to have the Trickstick joys­
tick up and running. It really does 
seem pretty revolutionary, but it's 
'sold out until January.'

Interactive Instruments had one 
of its Shugart-bascd disk drives for 
the Spectrum attracting a certain 
am ount o f interest. Delivery in two 
weeks was being promised.

But the PCN User Friendliness

Challenge Trophy goes to  Cam p­
bell Systems for the following 
conversation: 'H ello . I seem to 
have lost my manual for M asterfile. 
you don 't have a spare do you?"N o.
we don 't sell them separately.- 
'D oes that m ean I have to buy a new 
M asterfile just for the manual?' 
'Y es. that's  right.'
■  W ord processing on the Spec­
trum  seems to  have come o f age. 
Centronics interface m erchants arc 
offering complete packages — a 
real step forward for the budding 
Spectrum word-sm ith, as purchas­
ing a package prevents disparate 
suppliers squabbling over whose 
component is at fault should p rob ­
lems arise.

Hilderbay is touting a range of 
printers to  go with its two in ter­
faces. The first is based on an 
adapted Olivetti Praxis 35 typewri­
ter complete with interface and

word processing software at £435. 
Although the price tag seems a bit 
over the top. you do  have the 
advantage o f classy 'le tte r  quality' 
type and you get the Praxis 
keyboard as a replacement for the 
Spectrum 's.

Y ou d on 't, however, get to use 
the printer with another compu­
ter. This is where the more flexible 
System 2 comes in with its standard 
interface. A variety of software is 
available for both systems, includ­
ing Tasword Two. as is a bum per 
crop o f printers

Tapesoft goes one be tte r in p rice.
offering the Silver Reed at £245, 
and interfaces for typewriter and 
com puter at £49.90 and £39.90

Oxford Com puter Publishing is 
offering the Kempston Centronics 
interface, its range o f software and 
the excellent Shinwa C'P80—  £340 
excluding software.
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Cry baby blue
By Peter Woriock

If anyone had hoped that the 
unveiling o f the PC Junior would 
finally end one o f the most pro­
longed periods o f speculation ex­
perienced by the micro industry 
they must be sorely disappointed. If 
anything, the guesswork has just 
begun.

Had IBM  come up with the 
goods, raised the curtain on any 
kind o f serious contender in one of 
the most intensely competitive 
areas o f industry, we could have all 
rested easy, secure in the know­
ledge that once m ore the Big Blue 
had identified its m arket and neatly 
stitched it up.

In this case, it hasn't. Not by a 
long way. To be sure . the Junior has 
some finesse: a true 16-bit proces­
so r. a superb graphics specification, 
mem ory expandable to I28K. But it 
also has a keyboard that would 
hardly be out of place on a ZX81 
and a couple o f pure gimmicks that 
IBM ought to be asham ed of. (Who 
wants a keyboard that can be used 
20ft from the main unit and can 't be 
used near another Junior unless you 
pay for the optional cord?).

One thing it will feature is a 
waiting list. In what must rank as 
one o f the greatest attem pted 
spoiling operations. IBM obviously 
figured that if it couldn 't get the 
Junior to m arket by Christmas it 
would show it around in the hope 
that buyers would not buy anyone 
else'sm aehinesin the interim .(Elan 
appears to have the same trick in 
mind here).

It is this time delay that gives the 
analysts, pundits and readers o f  the 
tea-leaves the opportunity  to con­
tinue their fevered forcasting. And 
anyone who doubts the serious 
intent o f  such apparently idle 
speculation overlooks the fact that 
the mere prospect of an October 
launch for the Junior was sufficient 
to slice m ore than $340 million off 
the collective value o f Apple, 
Com m odore, Tandy and Coleco.

IBM itself says that it sees no 
home com puters o r business com 
puters — only personal computers. 
This begs the question o f what IBM 
sees in Junior and who it expects to 
buy it. The 'personal com puter' 
hype (which seems to be the refuge 
o f companies making micros too 
flimsy for business and too expen­
sive for the home user) has prom p­
ted a savage response from Com ­
modore in the US. It is currently 
running an advertising campaign 
under the headline 'I f  personal 
com puters arc for everybody, how) 
come they're priced for nobody?

IBM  appears to be looking hard 
at schools and universities, which 
may be a m arket. Less certain is its 
idea of business PC users buying 
Juniors to allow them to take their 
work hom e. There is limited com- 
patability with many PC applica­
tions requiring more than Junior's 
maximum RAM.

It's  doubtful too whether many 
will find the keyboard conducive to 
any serious work.

All in all. an increasingly cost- 
conscious home m arket, the Junior 
looks outrageously over-priced 
even in the high-earning US.

Foremost in IBM 's corporate 
mind seems to have been the need 
to avoid Junior carving too  great a 
slice out o f the PC 's m arket. It may 
transpire that Big Blue has hurled 
itself neatly between two stools.

But what does it all mean to you? 
In the short term , obviously very 
little. IBM  has no plans to  launch 
the Junior in the UK and grey 
imports will find a limited m arket at 
a price o f around £900 for the 
cheapest configuration. But in the 
long term , effects may be more 
profound and far reaching.

For example, following the ram ­
pant success of the PC at the 
business end  of things it has become 
increasingly difficult to buy a 
machine that isn't just a same-as- 
only-better-than-IBM  clone.

Will Junior bring a repeat? It's 
only two m onths since Oric was 
fawning with the promise o f a 
Junior-com patible micro. Apple 
also seems likely to m ake its New 
Year offering, the M ackintosh. 
PCDOS compatible. Indeed there 
arc some who claim that PCDOS 
could become the ma jor operating 
system on hom e computers.

But pulling off that kind of coup 
would require a quantum  jum p in 
technology. A  far likelier move is 
towards CP/M. Not only would this 
extend the tried and trodden path 
on which home users get the cast-off 
benefits o f  business users, but it 
would also be fuelled by moves 
towards CP/M by Com m odore with 
the 64. Coleco's Adam and the 
struggles o f  the Lynx and the 
Newbrain in that direction.

If IBM and Apple do force an 
up-market turn in home computing 
it is ironic that they may well fail to 
take the most benefit from it.

Lurking somewhere off stage is 
Uncle Clive, ZX84 tucked under 
arm . So far the pending machine at 
Sinclair Research has been discus­
sed in term s o f a straight business- 
type micro. But if the market 
changes, a 16-bit machine with mass 
storage built-in at Sinclair's usual 
price level could prove to be a killer.

A nd then o f course there is 
Com m odore which can be expected 
to lob a surprise package into the 
ring. Precisely what it might be is 
hard to predict, but it will probably 
be disgracefully lacking in some 
respect, will provoke outrage and 
scorn in many and could outsell 
everything else in sight.

The end result —  the notorious 
bottom  line — is some way off. But 
it may be as well to wish everone in 
the industry a M erry Christmas, 
because for m any o f them  it may 
turn out to be anything but a  Happy 
New Year.

ITV to decide
ITV 's projected rival to the BBC 
micro looks set to get a green light at 
the beginning o f next week.

The Independent Television 
Com panies Association is to  dis­
cuss the m atter a t its meeting on 
Monday and if. as seems probable, 
this meeting gives the project the 
go-ahead, the Independent Broad­
casting Authority has the  final say 
on Tuesday.

The IBA has to  be consulted 
because o f the ethical considera­
tions involved. Any ITV m icro will 
be produced as part o f a computer 
literacy project on the lines o f  the 
BBC series.

Programmes produced for the 
independent companies will there­
fore be linked to one specific micro, 
and this would be interpreted as the 
independents recommending one 
machine over o thers— some o f the 
'o thers ', o f course, will be adver­
tisers.

Michael Feldman, producer of 
Tham es Television's Database 
program me, has been quoted as 
being against the indpendent com­
panies favouring any one micro. 
But Tham es itself pointsout that Mr 
Feldman is not a spokesman for the 
company, and is in any event not 
necessarily opposed to the project.

M r Feldman is currently in the 
US and is therefore not available for 
comment.

The case o f the  defence is further 
strengthened by the nature o f the 
project. Ivor Stalliday. secretary of 
the ITCA . says that the  IBA has 
given an indication that if favours 
extending ITV activities in micro­

computing. and that the companies 
themselves agree.

This is a point o f  policy that needs 
not be directly connected with the 
ITV micro, but if the programmes 
dealt with a num ber o f different 
micros, their scope would be sever- 
ly limited. A nd as the independents 
also seem interested in the idea of 
telesoftware in conjunction with 
O racle, one modem -bearing micro 
would m ake life a  lot easier.

Changing hats to company 
secretary o f O racle. Mr Stalliday 
confirmed that, even without the 
ITV m icro, Oracle was interested in 
becoming m ore involved in micros. 
There are no hard and fast plans for 
aM icronet800-styleserviceyet.but 
this is something that is liable to  be 
discussed over the coming m onths.

All this activity confirms Mr 
Stalliday's view that 'the  case for 
having one com puter is a very 
strong one.’ In which case, what will 
it look like? The independents have 
not yet produced a detailed specifi­
cation.but a num ber o f companies 
have been approached with infor­
mal guidelines. The ITCA  will at 
present go no further than  this, and 
prime suspect Transam  Com puter 
isn't talking either.

Transam . along with prism Mic­
roproducts. is involved in an 8-bit, 
disk-based system to be launched in 
January. Bob Denton o f Prism 
refused to discuss the m icro but said 
it would be a Prism. n o taT ransam . 
and that it would not be the ITV 
micro. Stories connecting the 
machine with ITV were 'all abso­
lutely wrong' he said.

BALL CONTROL —  Predicting that 

track-balls are going to be the graphics 
manual inteface of the future, Sirton 
Computer Systems 101-640 693 1 ) has 
moved into the field with its Track-Ball

Graphics Cursor. You can program the 
device in either Basic or machine code, 
and it has eight function keys to 

simplify certain commands. The unit 
costs £325.

S o rd  p la n s  A 4  PC  c lo n e
An IBM -compatible lap-held micro 
could be the next move in Japan 's 
campaign to established itself 
among personal com puter users.

Sord plans to  release a machine 
answering to this discription in 
spring next year. The only other 
detail that it is divulging at the 
moment is that the machine will 
include hard-wired software on 
board, along the lines o f  the Tandv 
M odel 100.

Its price could well fall into the 
range that is attracting m any o ther 
Japanese suppliers —  the gap 
between the highest-priced home 
micros and the lower end  o f the 
serious business m achines, roughly 
between £400 and £1,000.

Sord has recently added the 
M685 to the top o f its range of 
micros. This is a 32-bit system 
designed to  move on the patch of 
the m inicomputer suppliers.
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Junk mail 
and mega 
micro kitsch

By Chris Rowley
This is the season of Christmas junk mail. Literally 50 or so toy 'n gadget 
catalogues have just invaded my mail box. All are full colour and fat. All 
bristle with microcomputers on the front page, it’s a sea of keyboards. 
There are Adams, the new Ataris, Commodore 64s, video games galore 
but the really hot toy of the season is an example of one of the oldest 
known applications programs from Coleco.

Yes, its the Cabbage Patch Dolls, in such acute shortage that they 
appeared twice this week in national TV news. The nation gawped as 
tearful mothers queued for hours and then clutched the essential piece 
of Christmas equipment with relief, happily paying two or three times 
the official price. Coleco's embattled stock surged 1% points as a 
result.

This week is Comdex week in Las Vegas and, as is now customary, a 
host of new micros were placed before the public eye. Leading the 
charge were new IBM compatible portables. From Japan came the 
Panasonic Senior Partner, a 128K RAM, one 320K floppy unit, slightly 
smaller than a Kaypro, with built in thermal printer, bundled software, 
monitor etc, retail price $2,500.

Kaypro itself announced an IBM board for Kaypro IV, which with 
board will now be $2,200 (that’s twin 800K on disk, 64K RAM and 9in 
screen). Fateful words from Kaypro: ‘It appears that MSDOS will take 
over from CP/M as the dominant operating system.’

Texas announced the portable model of the Professional, ft will have 
64K, two disk drives, black and white monitor and costs $2,400. ITT 
announced an IBM-compatible named the Xtra. It comes in various 
configurations, similar to those of the IBM PC, for prices beginning at 
$3,000.

The Pied Piper Professional model looks hard to beat at £2,000 with 
twin disk drives, bundled Perfect Software and serial, parallel and 
modem ports.

Questions of the moment. . .  One, can Atari make it as anything more 
than a software company? It has nothing in the portable field. Nothing in 
laser disks for the coin-op market. And there is a spreading feeling that 
the new XL line is too late and too expensive. There are those who 
predict doom and a sell off by Warners ASAP . . .

Two, what is Commodore up to? Wild rumours abound, even to a 
suggestion from a software house that Commodore will discontinuethe 
Vic 20 and the 64 after announcing the 128 later this month. Analysts 
scoffed at the notion that Jack Tramiel would do anything to upset the 
two million or so Commodore people.

Commodore is said to be selling 200,000 units a month of the two 
models and has 50 per cent of the US home market.

However, Commodore is expected to announce a new machine 
sometime soon, a development most eagerly awaited by IBM amongst 
others. Indeed some see the rather lack-lustre PC Junior as just another 
ploy in IBM's game plan for dominating the micro market.

And if Commodore does produce a new 128K machine, say for $500 
or so, then PC Jnr will look even more sickly and Jack Tramiel will have 
90 per cent of the home computer market in a year or so.

In this context one should notethat IBM increased its share of Intel to 
16.3 per cent last week and Big Blue is undoubtedly flirting with 80186 
and the 80286 chips for new generations of the PC.

Allot which prompts another question. Where is AT&T? Followingthe
break up of the Bell phone system AT&T is no the longer largest 
company in the world, but undoubtedly it has the heft to be a formidable 
component of the microcomputer market. The 3B2 microcomputer 
series announced earlier this year by AT&T will use a 32-bit chip 
developed by Bell Labs. The word from within the new lean and mean 
AT&T is that the new micros will be unveiled in the New Year.

Some nominations for Kitsch Product of the year. From General 
Foods we have Pacman sugar coated breakfast cereal in truly horrible 
colours. Or how about ‘Eat Only Diskettes' in milk chocolate from the 
Sweetware Company of Vermont.

Cyborg still 
inthepipeline
By Piers Letcher
If you are tem pted by Cyborg’s 
long-running and extensive adver­
tising campaign for its amazing disk 
drive, it would be worth thinking 
twice before parting with any 
money.

Its claims for the drive are 
astonishing, and it may be for this 
reason that the  drive is still unavail­
able. Cyborg says that it will be end 
o f January before the first drives are 
ready, and these will be for the 
Spectrum and ZX81. This delay 
now matches its 'Expect eight 
weeks for delivery' rider.

PCN was offered a dem onstra­
tion in Paris later this m onth o f the 
ZX81 drive but was told that it 
would be impossible to see one in 
this country before late January 
1984.

Owners of most machines arc 
going to have to  wait even longer. 
Cyborg says that drives will be 
available at the rate  o f two machine-

types perm onth fo rthe21  machines 
it intends to cover. This m eans that 
the Apple and Dragon drives will 
not be ready before next M arch, 
and the Texas drive won’t be 
around until May. If  you had 
ordered this in Septem ber you 
faced a wait o f  a t least six months 
longer than  the advertised eight 
weeks.

The drive may be extraordinary 
enough to be worth a wait. Accord­
ing to the advertisem ent, for £230 
you get a drive capable o f storing 
720K (form atted). With this you 
also get a System Nucleus disk, 
containing all o f the disk filing 
commands that you would expect, 
although you will have to  pay extra 
for the leads. The price for these is 
expected to be F600 (about £50). 
The interface is contained in the 
lead.

There are also plans to  produce a 
3in drive capable o f storing an 
incredible 1.2Mb.

Clock control

If clock watching is an essential part 
o f  any office job, Intelligence UK 
may have m ade a significant con­
tribution to office autom ation.

The company has an enhance­
m ent to its Micro Find information 
retrieval package to  use the built-in 
clock of the Epson QX10. It calls 
the enhancem ent a ‘time dependen­
cy’ feature— the tickingof the clock 
can be used to initiate procedures at 
set times o r on  set days.

On a daily basis, it suggests, you 
might use this to  serve as a diary. A t 
longer intervals it could be used to

generate rem inders to laggardly
payers.

It adds £100 to the £295 price of 
Micro Find. Its im plementation is 
intended to  give the maximum 
num ber o f features with the mini­
mum o f difficulty for the user.

The next machine to be made 
'tim e dependent’ in this way could 
be A C T’S Apricot.

Intelligent UK(01-543371 l)says 
it prefers to implement the feature 
on  machines that have a built-in 
clock, which limits the  field a little.

Dillons lyrical accounts
Ow ners o f M SDOS, CP/M86 and 
Unix micros may be interested to 
note that a suite o f ledgers a re  now 
available from the new Irish com­
pany Dillon Technology. The Lyric 
program s are destined for small to 
medium sized companies.

W ritten in Microfocus' Level 2 
Cobol under Xenix, each program 
retails at a rather stiff price (not 
m uch change from £1,000). This

gives you a full currency conversion 
system; m ulti-user operation; full 
report tailoring and integration.

Dillon plans to release stock 
control, o rder entry and various 
vertical m arketing packages in the 
near future. Dillon’s push into the 
16-bit hard disk m arket is supported 
by the Industrial Development 
Authority in Ireland. Contact 0628- 
75751 for m ore details.
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DR takes the IBM path
PC compatibility, windows and 
support for multiple tasks are 
am ong the features o f Digital 
Research's latest release of Concur­
rent CP/M.

Version 3.1 also carries network­
ing software, support for Intel's 
8087 m aths co-processor, shared 
code, and GSX graphics. Its first 
public engagement was at Comdex 
last week; D R will start delivering 
the system in D ecem ber. The price 
o f an individual copy will be £235.

Like Microsoft, D R  has im­
plem ented windows as an extension 
to its operating software. Applica­
tions will also have to be extended 
to  make use o f the feature, but D R 's 
windows overall look less dem an­
ding than M icrosoft's (Issue 39).

Windows are an eye-catching 
feature but D R 's European vice 
president Paul Bailey commented: 
'I  think the ability to run IBM 
applications is probably the most

important feature of the release.' 
The company is not claiming total 
compatibility; it has audited what it 
sees as the top 20 applications, 
checking their relationship with the 
BDOS and BIOS o f the PC, and 
reproducing the conditions in C on­
current CP/M . This approach, Mr 
Bailey says, ‘opens up 90 per cent of 
existing IBM  PC applications'.

It also aligns D R  directly with 
PCDOS rather than M SDOS, but it 
isn't yet supporting the hierarchical 
file system o f PCDOS 2.0. ‘When it 
becomes necessary, we will offer it,’ 
said M r Bailey.

This capability puts the size of 
Concurrent CP/M up to 94K. so a 
256K system is a minimum require­
ment. But the type o f applications 
that D R  has in mind for its windows, 
not to  mention networking and 
multi-user configurations, would 
hardly be accommodated in less.

D R 's windows are activated by a

Windows open on multiple tasks —
function key. The software drives a 
colour o r a m onochrome monitor 
and accepts input from either a 
m ouse o r from the keyboard. It 
doesn 't include icons, on the under­
standing that anybody using a 
com puter will probably be able to 
use English commands, but as with

Concurrent CP/M 3 .1 a t work.
M icrosoft's offering it combines 
simple segmentation of the screen 
with self-positioning and sizing of 
the  windows.

The networking is performed by 
D R Soft/Net. which allows for 
micros to  be linked through local 
area networks like Ethernet.

New  Rainbow  in th e  sky Digital Equipment (D EC ) has 
launched its Rainbow 100+, with 
the plus beinga hard disk, twice the 
user memory, and a  new customer 
services package.

But you may need a crock of gold 
to pay for this Rainbow —  the total 
package costs £4,200.

The Rainbow 100+ has the same 
Z80A/8088 combination in the 
engine room as the plain 100, but 
the main memory is 128K expand­
able to 896K and the basic con­
figuration includes a 10Mb hard 
disk. There a re  also dual floppies 
giving 800K. It runs MSDOS 2.05 
and CP/M-86/80 —  you can switch 
from one operating system to the 
other with one key stroke.

D EC refers to its personal com­
puters as Professional, which is 
hardly unusual, but in this case

there is plenty to back up the name. 
Its custom er services package in­
cludes 12 m onths' on-site warranty 
covered by the purchase price with 
four-hour on-site response at an 
extra cost. There are also ‘customer 
orien tation ' and training seminars 
and telephone support from the 
com pany's custom er information 
centre.

D E C  intends to  begin volume 
shipm ents o f the new system this 
m onth, and after the hold-ups that 
dogged the launch o f the original 
Rainbow you can expect it to work 
hard to m eet this deadline.

It operates a recom mended soft­
ware schem e to ensure packages are 
available to  users o f the Rainbow 
100+, ranging from programming 
languages through data  manage­
ment to  business applications.

O ric snowed under a t Xm as
Oric micros will be in short supply 
this Christm as as Oric Products 
International struggles to m eet a 
backlog o f demand.

Although a warehouse fire in 
m id-October (Issue 34) destroyed a 
relatively small proportion o f Oric's 
stock, it widened the huge gap

between dem and and supply. A 
spokesm an for Oric said last week 
that orders are double the machines 
Oric can produce, and it can't 
increase the rate o f production 
without m ore components. ‘W e're 
critically short o f components at the 
m om ent,' he said.

Foreign distributors —  particu­
larly the French —  arc also anxious 
to  see more Orics. Oric has been 
consistently exporting about half its 
production runs (much o f it to 
France, where the machine was 
voted Micro o f the Year by French 
technical journalists).

The O ctober 13 fire at Kenure 
Plastics in Feltham . Middlesex, 
which destroyed about 7,000 Orics,

com pounded the com ponent supp­
ly problem s but didn 't hold up 
production for long. 'W e were back 
in production two days la te r,' said 
the  Oric spokesman.
■  The official O ric disk drives, due 
to  be launched at the Which 
Com puter show on January 17, will 
cost around £200. Oric intends to 
build up stocks for release to retail 
outlets shortly after this date.

Osborne waits
The machine that could save 
O sborne may be too little too late.

The Osborne IBM -compatible 
Executive II portable computer 
announced and shown in the US 
earlier this year still isn 't on sale 
there and probably w on't be until 
the company sorts o ut its financial 
problems. But an Osborne UK 
spokesm an said this week that the 
machine may be released here 'in 
the near fu ture ' —  and the manag­
ing d irector o f the company's UK

operations is currently in the US, 
possibly to look at the Executive 11.

The m uch touted IBM 'comport- 
ab le ' has been developed to  come 
standard with:
■  a 7-in am ber screen with full 24 
line by 80 character screen
■  128K o f bank-switched RAM 'for 
the main Z80 processor and an 
additional 128K dedicated to the 
8088 second processor
■  the CP/M Plus operating system
■  an adaptable character set and

software-configured keyboard to 
allow use o f foreign alphabets
■  a second processor, the Intel 
8088, which gives the machine some 
measure o f IBM  compatability — 
including IBM graphics
■  RS232C and IEEE  interfaces.

Before ‘the troubles' that cur­
rently plague O sborne's US opera­
tion. the Executive was due to sell 
for $3,195 there. That price would 
.put the machine in the same 
category as the best-selling IBM- 
compatible Com paq portable 
(which, unlike the Executive I I. has 
an IBM -type keyboard) and would 
also represent something o f a

departure for Osborne —  which 
came to prominence on the back of 
its low prices for the O sborne-1.

Release of the Executive II 
would seem to m ake the Executive I 
—  essentially a  non-IBM  compati­
ble 128K Executive II —  obsolete. 
But the Osborne UK spokesman 
said that if the machine is released in 
this country, it will not discontinue 
the Executive I and that the  two 
machines would be considered 
complementary.

This seems an optimistic view to 
take, particularly when you consid­
e r what the  Executive I d id to sales 
o f the O sborne 1.
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Gavilian upgrades

WINTER STORE—  Mass storage for the 
IBM PC needs hard disks and if you 

c a n t make do with an XT a free­
standing disk system could be the 
answer. Alloy Computer Products' 

PC-Stor holds 43M b on a S'Ain 
Winchester with a 21.6M b back-up 
tape cartridge in the same unit. File 
transfer between the disk and the tape 

is handled by Alloy's own tape inter­
change program, which can tolerate 

ambiguous file names; the data trans­
fer rate is 0 .7M b per minute. The price 
of the PC-Stor is £3 ,4 4 1 . Alloy is on 

Cirencester 10285) 6 8 7 0 9  for further 

details.

Caxton ideas
A text-oriented spreadsheet/data- 
basc? Well, that's  the nearest we 
can get to  a description of Brain­
storm . a new product from Caxton.

Brainstorm is hilled as an 'ideas 
processor' and allows you to enter 
'thoughts' which the program  then 
structures for you. You can set up 
headings, keywords etc and the 
program  structures a tree  based on 
these.

O n the face o f it you can use it in 
an almost infinite variety o f ways. 
That is. if you have a CP/M micro 
and £295 to  spare.

Gavilan has announced enhance­
m ents to its 'm obile' com putcreven 
before the original product has 
been m ass-marketed in the US. The 
original Gavilan was designed as an 
up-m arket portable system with an 
attached (and equally portable) 
letter-quality printer. It. and its 
upgrade, are  based on the 8088 
processor. Both have 1.2 Mb of 
RA M  and a 320K 3.5in floppy.

The Gavilan will be the 'Rolls 
Royce' o f portable com puters when 
it is released here in the first quarter 
o f 1984. The conventional weight of 
the present crop o f Tuggablcs' has 
been reduced by replacing the 
heavy C R T screen with an LCD 
display! A  further kilo o r so has

been trimm ed by shrinking the 
conventional dual 5.25in drives to a 
single 3.5in microfloppy. When the 
kilos come off the  pounds must go 
on —  the Gavilan will retail here for 
around £3.500 with a further £795 
for the printer.

The Gavilan weighs a mere nine 
pounds (14 pounds with printer).

As well as running M SDOS, the 
system comes with its own user 
environm ent running a trio of 
G avilan 's own applications prog­
rams —  a word processor, a 
spreadsheet program  and a com­
m unications package. The new 
Gavilan hashaditsscreenincreascd 
from the meagre eight lines to 16. 
This product will cost the  sam e.

Gavilan has also announced a original eight line screen but it
second version o f the product —  should sell in the UK for around 
this will offer only M SDOS and the £2,500.

SOFTWARE
Games
Commodore: Soccer on the Com ­

modore 64 is given a new twist 
by a game from Bubble Bus 
(0732 355962) called Kick-off. 
This is a version of table foot­
ball, for one o r two players. 
Bubble Bus has also launched 
W idows' Revenge, an updated 
Exterm inator in which the spid­
ers fire back. Both cost £6.99.

Spectrum: Hcwson Consultants
(0491 36307) has released a new 
version o f its flight simulator 
called Nightflite II for the 16K 
Spectrum. It is also launching a 
version o f the original Nightflite 
for the BBC Micro. Shards 
Software's Jericho Road (01- 
514 4871), for the 48K Spec­
trum , is an adventure that aims 
to  be educational —  it is text 
with limited graphics. The price 
is £5.75. Ocean Software (061- 
832 9143) has produced a game 
that could introduce a character 
to  oust the likes o f  Cuthbert — 
Mr Wimpy, The Ham burger 
G am e, puts a representation of 
a ham burger through itspacesin 
a series o f  culinary jobs. It costs 
£5.90 and runs on the 48K 
model.

BBC: Em pire, the Dragon strategy 
game from Shards (01-514 
4871), is now available to users 
o f the BBC B . price £6.95.

Business
Nascom: H enry's o f Edgeware

Bytes and buns: Ocean Software's new 

Spectrum game.

Road (01-402 6822) has p ro ­
duced a small scale word proces­
sor called Diskpen III. I trunson 
micros that use the Gemini 
GM812 card; this covers not 
only Nascom but also Gemini 
Galaxy. Q uantum , and other 
systems. Designed to be easy to 
use in jobs that don 't require a 
full-blown system, it costs£50.

Apple: For the l ie  Pete and Pam 
(01-677 7631) has the modestly 
titled Incredible Jack, which

!;ives you calc analysis, form 
e tte r generation, mailing list, 

filing and word processing func­
tions all in one. It costs £129.50. 
Jarm an Systems (044282 6841)

PCN rounds up the latest add-ons.

has launched five accounting 
program s for the Apple III. T he 
Jarm an Plus series covers sales 
and purchase accounting, 
nominal ledger, payroll and 
invoicing. They require at least 
256K and a hard disk in the 
configuration.

IBM PC: Costplan is the name o f a 
cost analysis package for pro­
duction and financial managers. 
It comes from Deloitte Haskins 
and Sells (01-236 3011) and runs 
on a 128K system with twin 
320K floppies’and a 132 column 
printer. The price is £1.000. 
M icrocomputer Products In ter­
national (01-591 6511) has laun­
ched Decision Analyst, a gener­
al purpose problem  solving 
package that runs in 96K on the 
IBM PC and requires an 80 
column printer and a 24 by 80 
screen. It is also available on 
CP/M 86 and M SDOS systems.

IBM XT: Sky Software (0527 36299) 
has PC users moving towards 
multi-user X T systems in mind 
with its range o f packages called 
Blue Sky. They include the 
Skymaster accounting suites, 
Skymail mailing package. Sky- 
cost costing program , and Sky- 
build contractor's accounting 
system. Sky uses PC-Net under 
PCDOS.

Epson: G raphstat has been released 
for the QX-10 Epson, a com­
bined statistics and graphics 
package developed by Hol- 
dene. It comes in three parts

dealing with ever m ore adv­
anced statistical techniques; 
they cost £195. £110. and £110. 
Epson is on 0895 52131.

Commodore: M arketing Micro Soft­
ware (0473 462721) has intro­
duced PS, a programmable 
spreadsheet for the Com m od­
ore 64 at £69.95. It comes 
originally from the US software 
producer CSA. of Practicalc 
fame.

Hinet: Designed for H inet systems 
but capable of running on any 
CP/M  svstem that has at least 
64K o f RAM  is Selven Systems' 
(0376 519413) Presense suite of 
information m anagem ent func­
tions. It can be used indepen­
dently o r with Selvcn's account­
ing and payroll suites. It costs 
£500.

Utilities
Commodore: Dynatech (048120155) 

has released Home Filcwriter 
for the Com m odore 64. Costing 
£39.95 it is a program  generator 
best used in database applica­
tions around the house — 
Dynatech suggests inventories, 
collections, address lists, tax 
records and the like. Superbase 
64 from Precision Software 
(01-330 7166) is an information 
control system for the 64 with 
links to  Easyscript and Easys- 
pell. It cost’s £99,95 and  will 
make its first public appearance 
at the Christm as fair, W embley, 
later this m onth.
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YO U  HAVEN’T  
SEEN A N Y T H IN G  
L IK E  TH IS  O N  A  
CO LO UR M O N ITO R
BEFORE.

An RGB m onitor fromJVC offering a resolution 
o f 370x470  pixels for less than £150?

We guarantee you w o n 't see another bargain 
like that in this o r  any o ther m icro m a g -o r  in any 
o ther supplier's show room .

For w e've managed to acquire the sole distri­
bution rights to these superb m achines and w e are 
able to offer them  at an  unbeatable price.

There are tw o m odels available: m edium  
resolution (370x470 pixels) at £149.95; and high 
resolution (580x470  pixels) a t£229.95. (Both 
excluding VAT.)

The units have a 14" screen and are suitable 
for the BBC Micro, Lynx, Oric, Apple, and most other 
leading micros.

They are robustly constructed in a handsom e 
cream  casing. And com e with a full year's guarantee.

Delivery is good: your m onitor should arrive 
by courier service w ithin ten days o f  o u r receiving 
your order.

You can o rder by filling in the coupon  below  
and posting to: Opus Supplies Ltd., 158 Camberwell 
Road, London SE5 OFF. O r by telephoning 
01-701 8668 quoting  your credit card number. Or, of 
course, you can buy in person at o u r show room  
betw een 9am  6pm  Monday-Friday, 9am  1.30pm 
Saturday.

M O D E L REFERENCE 1302-1 M e d iu m  R eso lu tion 1302 2 H ig h  R eso lu tion

RESO LUTION 37 0  x  47 0  P ixe ls 5 8 0 x 4 7 0  Pixels

C R T . 14* 14*

E.H.T.
M in im u m  19 5kv  
M a x im u m  22 5 kv

M in im u m  19 Skv 
M a x im u m  22 5 kv

V ID E O  B A N D  W ID T H 6M Hz. 10MHz

DISPLAY 80  c h a ra c te rs  b y  
2 5  lines

80  c h a ra c te rs  b y  
2 5  lines

S LO T PITCH 0 .6 3 m m 0  4 1 m m

IN PU T: V ID E O R G  B. A n a lo g u e / 
T T L  In p u t

R G  B  A n a lo g u e  
T T L  In p u t

SYNC
Separate Sync o n  R.G B 
P o s itive  o r  N egative

S epara te  S yn c  o n  R G  B 
P o s itive  o r  N egative

EX TER NA L CONTRO LS
O n /o f f  s w itc h  an d  
b r ig h tn e ss  c o n tro l

O n /o f f  s w itc h  an d  
b r ig h tn e s s  c o n tro l

 ̂ T o  O p u s  S upp lies L td .  158  C am b erw e ll R o a d  L o n d o n  SF.5 OFF.. ^

Please s e n d  m e ----------M ed iu m  R eso lu tio n  C o lo u r  M o n ito r(s)
a t £ .1 4 9 .9 5 ea c h  (ex . VAT).

---------- H ig h  R eso lu tio n  C o lo u r  M o n ito r(s )  at
£ 2 2 9 .9 5  e a c h  (ex . VAT).

C o n n e c tio n  lead (s )  at .£ 6 .0 0 ea c h  

I u n d e rs ta n d  c a rriag e  p e r  m o n ito r  w ill c o s t a n  e x tra  £ 7 .0 0 .

(N.B. A M ed iu m  R eso lu tio n  M o n ito r in c lu d in g  VAT. lead , an d  
ca rriag e  costs£187 ..59 . A H ig h  R eso lu tion  M o n ito r in c lu d in g  
VAT. lead , a n d  ca rriag e  c o s ts  £ 2 7 9 -3 9 .)

I e n c lo se  a  c h e q u e  f o r£ .------ O r  p lease  d e b it  m y  c re d it  c a rd

a c c o u n t w ith  th e  a m o u n t o f £

(p le a se tie k )  n o . is____________________

P lease s ta te  th e  m a k e  o f  y o u r  c o m p u te r .

My A ccess B arclaycard

N am e

A ddress__

T elep h o n e :

L.
O p u s  S u p p lie s  Ltd
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AMAZING SOFTWARE BARGAINS BY MAIL

TELEPH O N E ORDERS W ELC O M E 
100s O F TITLE S  A V A ILA B LE

S P E C TR U M OURPRICE

I .  MANIC MINER BUG BYTE £4.95
2. JETPAC ULTIMATE £4.50
3. ATICATAC ULTIMATE £4.50
4. LUNARJETMAN ULTIMATE £4.50
5. PSST ULTIMATE £4.50
6. ZZOOM IMAGINE £4.49
7. ZIPZAP IMAGINE £4.49
8. ARCADIA IMAGINE £4.49
9. HALLOFTHETHINGS CRYSTAL £6.50
10. ROMMELSREVENGE CRYSTAL £6.50
11. THE DUNGEON MASTER CRYSTAL £6.50
12. TRANSTOWER RICHARDSHEPHERD £5.25
13. DEVILS OF THE DEEP RICHARDSHEPHERD £5.25
14. KONG OCEAN £5.20
15. PENETRATOR MELBOURNE HSE £5.95

C O M M O D O R E  64
1. KONG ANIROG £6.99
2 . SCRAMBLE ANIROG £6.99
3. ATTACK OF MUTANT CAMELS LLAMASOFT £6.50
4 . GRIDRUNNER LLAMASOFT £6.50
5. HOOVER BOWER LLAMASOFT £6.50

V IC  20
1 METALLAMAS LLAMASOFT £5.25
2. GRIDRUNNER LLAMASOFT £5.25
3. ARCADIA IMAGINE £4.75
4. BEWITCHED IMAGINE £4.75
5 . JETPAC ULTIMATE £4.75

SPECIAL OFFERS FOR 
S P E C T R U M

THE HOBBIT —  
MELBOURNE HSE £ 1 0 .9 5  

V A L H A L L A -L E G E N D  £ 1 1 .9 5

DSS DISCOUNT SOFTWARE SUPPLIES
g PORTLAND ROAD. LONDON W114UL

ACCESS WELCOME

PCN Charts
T h is  to p  3 0  gam es list is co m p iled  f ro m  b o th  in d ep en d en t a n d  m u ltip le  so u rces  across 
th e  n a tio n . I t  re flec ts  w h a t’s h a p p e n in g  in  h ig h  s tre e ts  in  th e  tw o w eeks u p  to  N ovem ber 
10 a n d .  like  th e  m ic ro  c h a r ts ,  do es  not tak e  acco u n t o f m ail o rd e r  sa les . T h e  m icro  
c h a rts  th is  w eek show  th e  n u m b e r  o f  m ach in es  so ld  in  th e  sam e tw o-w eek p e rio d  so  they 
tell t h e  s to ry  in th e  h ig h  s tre e t b etw een  N o v em b er 11 a n d  N o v em b er 25.

G A M ES

Top Thirty
GAME TITLE PUBLISHER MACHINE

▲ 1 (5) Valhalla Legend Spectrum

▼ 2 (1) L unar Jet Man Ultimate Spectrum

► 3 (3) Flight Psion Spectrum*

▲ 4 (12) Ant Attack Quicksilva Spectrum

▲ 5 (— ) Atic Attack Ultimate Spectrum

▼ 6 (4) Hobbit Melbourne Spectrum*

▼ 7 (2) Manic Miner BugByte Spectrum

A 8 (9) JetPac Ultimate Spectrum*

A 9  (22) Splat! Incentive Spectrum

► 10 (10) G ridrunner Llamasoft Vic 20*
V 11 (6) Hovver Bov ver Llamasoft C64

A 12 (— ) Arcadia Imagine V20*

A 13 (15) Horace and the Psion/Melbourne Spectrum*

►
Spiders

14 (14) Chukkieegg A&F Spectrum

V 15 (8) Kong Ocean Spectrum

A 16 (— ) Com puter W ar Thorn V20*

A 17 (23) H arrier Attack Martech/Durell Oric

▼ 18 (7) Zoom Imagine Spectrum

A 19 (29) Bugaboo Quicksilva Spectrum

A 20 (28) C orridors of 
Genon New Generation Spectrum

► 21 (21) Purple Turtles Quicksilva C64

▼ 22 (13) H .A.T.C. Hewson Spectrum

A 23 (— ) Hungry Horace Psion/Melbourne Spectrum*

▼ 24 (18) Scrabble Psion Spectrum

A 25 (— ) Sheer Panic Visions Spectrum

A 26 (— ) Skyhawk Quicksilva Vic 20
V 27 (19) 3D Deep Space Postern Atari*

A 28 (—) Pyram id Fantasy Spectrum

A 29 (—) H unter Killer Protek Spectrum

A 30 (—) Metagalactic 
LlamB Llamasoft Vic 20

PRICE
£14.90

£5.50
£5.95
£6.95
£5.50

£14.95
£5.95
£5.50
£5.50
£6.00
£7.50
£5.50
£5.95

£6.90
£5.90

£29.99
£6.95
£5.50
£6.95

£5.95
£7.95
£7.95
£5.95

£15.95
£5.95
£7.95
£ 8.00
£5.50
£7.05

£6.00

Computer Cassette Duplication
Quality cassette duplication from advanced high speed duplication 

systems for all home/personal computers (Inc. Atari). 

Q uantities from 200 to 40K per week. Consult the  professionals 
Contact Roy Varley on: 051-709 6288.

5 °°
DATA DUPLICATION TECHNOLOGY
S p o o l L td .,  M u lb e r r y  H o u s e ,  C a n n i n g  P lace , 

L iv e rp o o l  L l  8JB.
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PCN Charts
N e ith e r  m ail o rd e r  n o r  d ep o sit-o n ly  o rd e rs  a re  in clu d ed  in th ese  lis tings. T h e  p rices 

qu o ted  a re  fo r  th e  n o -frills  m odels  a n d  in c lu d e  V A T . In fo rm a tio n  fo r  th e  top-selling  
m icro s  is c u lled  fro m  re ta ile r s  a n d  d e a le rs  th ro u g h o u t th e  co u n try  a n d . like  th e  gam es, 
is u p d a te d  ev e ry  a lte rn a te  w eek.

P C N  C h a r ts  a r e  co m p iled  exclusively fo r  us  b y  M R IB  (C o m p u te rs) , L o n d o n , (01) 408 
0250.

HARDWARE

Top Twenty up to £1,000
MODEL PRICE DISTRIBUTOR
A 1 (3) CBM 64 £220 (CO)
▼  2 (1) Spectrum £99 (SI)
▼  3  (2) BBC B £399 (AC)
►  4 (4) Vic 20 £140 (CO)
A 5 (6) Oric 1 £99 (OR)
A 6 (7) Dragon 32 £170 (DD)
A 7 (8) Tl/994a £90 (TI)
▼  8  (5) ZX/81 £45 (SI)
►  9  (9) A tari 800 £300 (AT)
A 10 (11) Apple l ie £750 (AP)
A 11 (15) Sharp  MZ700 £240 (SH)
A 12 (13) Lynx 48/96 £225 (CA)
A 13 (16) Tandy Colour £180 (TA)
A 14 (19) Colour Genie £168 (LO)
▼  15 (12) Sharp MZ80A £349 (SH)
A 16 (18) C G LM 5 £150 (SO)
▼  17 (10) A tari 400 £150 (AT)
A 18 (— ) Newbrain A £268 (GR)
▼  19 (14) Aquarius £70 (MA)
Y 20 (17) Electron £199 (AC)

Top Ten over £1,000
► 1 (1) ACT Sirius £2,525 (ACT)
► 2 (2) IBM PC £2,392 (IBM)
A 3 (4) Apple III £2,780 (AP)
A 4 (5) Commodore 8000 series £1,200 (CO)
▼ 5 (3) HP86A £1,570 (HP)
A 6 (9) Apricot £1,719 (ACT)
A 7 (— ) Kaypro £1,949 (CKC)
Y 8 (6) Epson QX10 £1,995 (EP)
Y 9 (8) DEC Rainbow £2,714 (DEC)
A 10 (— ) Televideo TS-800 series £1,495 (MD)

AC Acorn Computers. ACT — ACT. AP — Apple Computer. AT — Atari International.
BM — British Micro CA — Computers. CMC — CK Computers CO — Commodore DCC - Digital DR — Dragon 
Data. EP— Epson. HP — Hewlett Packard IBM -IBM  LO — Lowe Electronics U. — Lucas Logie MA — 
Mattel. MD— MD Midlectron OL — Olivetti OR — Oric. SH — Sharp SI — Sinclair SO — Sord. TA — Tandy. 
Tt — Texas Instruments.

L Y N X  SO FTW ARE
FR O M  B U S TE C H . N E W  R E LE A S E S !!

Y N X V A D E R S
100% M C arcade game lo' tire Lynx. Good implementation of space invaders 
wrth smooth fast graphics.
£7Q
Dealer enquiries welcome Sena SAE for full software list of 15 titles

NAME ..................................................................

ADDRESS ..........................................................

R O B O R U N
Thisoame has seven levels to progress through wrth the hazards of radio-active 
barrels, guards, etc. Each level is harder Hi eventually you have to faceXP2 and 
defeat him Great entertainment with a hail of fame.
£6n

P l e a s e  t ic k  b o x e s  a n d  s e n d  c h e q u e s  P 0  t o :  B u s t e c h .  1 9  L a n d p o r l  T e r r a c e .  P o r t s m o u t h ,  H a n t s .

ALL ORDERS DESPATCHED WITHIN 14 DAYS

LLAMASOFT!!
awesome games software

VIC 20 
CBM 64 

ATARI 
SPECTRUM

NOW IN BOOTS. LASKEYSS 
MANY RETAILERS. OR FROM 

49 MT. PLEASANT. TADLEY, HANTS 

TEL. 07356  4478

C A R TO O N  
^  A N IM A T IO N

ON 16K AND 48K SPECTRUM 
WITH THE

GRAPHICS SUBROUGINE 
from  FOWLER SOFTWARE

The program enables someone with no knowledge of 
machine code to animate his drawings. Small and large 
objects can be moved smoothly. ie one pixel at a time.

In order to show what is possible using this program, 
demonstration program includes a 9  x  3 characters figure 
walking across the screen.

The Graphics Subrougine is in machine code. The user 
writes his own Basic program, loads on the Graphics 
Subrougine and accesses this from the Basic program.

A booklet explains in  detail that to  move a drawing you 
need to tell the Graphics Subrougine where the drawing is 
in the memory, where an instruction sequence is. where 
you want the drawing to start on the screen, the length and 
height of the drawing, and the speed of movement. All this is 
done using Basic commands. The Graphics Subrougine 
occupies less than 760 bytes.

It moves a drawing by altering the area ot memory 
containing the screen display. You do not even need to 
draw any pictures: you could just move whatever is already 
on the screen eg text. The drawings that are moved are one 
colour (ink and paper). You can also use the Graphics 
Subrougine to draw and colour a stationary drawing. The 
time taken to draw and colour a picture which fills the entire 
screen is a 1 1 0  second.

A3 x 3charactersdrawmg involves typing in81 numbers 
and uses up 8 1  bytes.

Please send me ............................... ..........copies of the
Graphics Subrougine and instructions at £10 each 
Cheoue P 0. to Fowler Software Hendon Mill. Nelson, lanes.
MrMrvMIss..................................................................................

Address

G E T B Y T T E N  
T H IS  X -M A S

(REVERSE —  I'V E  BEEN B  YTTEN)

COLOURFUL  
BUG BYTE T-SHIRTS  

ONLY £3.99
INCLUDING PSP

OR £4.50 INCLUDING CAR BUMPER STICKER
Sand cheque with size end quantity to:—J. Scouler. 147 Bath 
Road. Hounslow. Mldds.
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D o n 't  c arry  a  L O A D  o n  y o u r sh o u ld e rs , 
u n b u rd e n  y o u rse lf on  PCN's le tte rs  page.

A merry micro 
Christmas

I  h a v e  h a d  a m ic ro w a v e , w h ich  I 
h a v e  d e c id e d  to  s e n d  to  R a n ­
d o m  A ccess .

W h y  n o t  h a v e , th is  C h r is t ­
m a s , p e rso n a lis e d  c o m p u te r  
g a m e s?  Y o u  g e t  p e rso n a lise d  
t ie s ,  c ig a re tte  lig h te rs , g o lf 
c lu b s  e tc ,  s o  w hy n o t  y o u r  o w n , 
u n iq u e  c o m p u te r  g am e  in  ca s ­
s e tte ,  w ith  say  ‘J o h n  S m ith 's  
D e fe n d e r ' o n  th e  in se r t?

T h e  c o m p a n y  w o u ld  a d v e r ­
tis e  fo rm s  a sk in g  th e  p e rs o n ’s 
n a m e  in w hich  th e  g am e  is to  b e  
s e n t ,  th e i r  a g e , c o lo u r  o f 
h a ir /ey e s , c o m p u te r  m ak e  an d  
R A M '.

T w o  o r  th re e  d a y s  b efo re  
C h ris tm a s  d a y , th e  c o m p u te r  
b ro th e r ,  fa th e r  o r  s is te r  w o u ld  
rece iv e  a  sm a ll p a c k a g e  w ith  the 
w o rd s  ‘D o n ’t o p e n  till X m as 
m o rn in g , J o h n ’ on  th e  f ro n t.

T h e  g a m e  w o u ld  b e  a rc a d e

PCN £10 Star Letter

s ty le , lik e  S p a c e  In v a d e rs .  Jo h n  
w ill b e  d ire c tly  in v o lv ed  in th e  
g a m e , s h o o tin g d o w n  th e  le t te r s  

o f  h is  n a m e  o n  d e fe n d e r  an d  
b lo w in g  up  h is a tta c k in g  age . 
N o w  a n d  a g a in , a  b o n u s  sh ip  
w ill a p p e a r ,  if  h e  h i ts  i t , h e  fin d s  
o u t  th e  s e n d e r  o f  h is  u n iq u e  
p e rso n a lis e d  g am e .

T h e  p ro g ra m  w ill h a v e  th in g s  
lik e  ‘J o h n ,  y o u r  h ig h es t sco re  
to d ay  is xxxxx’ a n d  ‘a n o th e r  
g a m e  b lu e  e y e s? ’ o r  w h a te v e r. 
D e ta ils  s u p p lie d  o n  th e  fo rm  
w ill g iv e  th e  g a m e  a u th e n tic ity . 
Scott Weir 
Livingston 
W Lothian

It's a bit late to set up fo r  this 
festive season, but what about 
next year? —  Ed.

Spectrum input 
considerations

C o n tra ry  to  th e  e x p e rie n c e  o f  
R o y  T ip p in g  ( Issu e  37) I find  
th e  S p e c tru m  n o t  a t a ll fussy  
a b o u t  c a sse t te  rec o rd e rs  an d  
p o o rs ig n a ls .  I h a v e  lo a d e d  tru ly  
aw fu l reco rd in g s  a n d  v irtu a lly  
a n y th in g  w ith  a n  e a rp h o n e /  
s p e a k e r  so c k e t w o rk s . O h  w ell. 
I s u p p o se  n o th in g  is c le a r  c u t in 
co m p u tin g .

C o u ld  n o t  M r C le m e n ts ' 
I p ro b le m s  ( Issu e  32) m ere ly

h a v e  b e e n  a  fau lty  S p e c tru m , a 
p o ssib ility  h e  illog ically  d ism is ­
se s  ju s t  b e c a u se  i t ’s  a n  Issue  3 
m ac h in e ?  I g o t th ro u g h  tw o 
fau lty  m ac h in e s  b e fo re  I fo u n d  
o n e  th a t  w o u ld  ru n  m ac h in e  
c o d e  p ro g ra m s  re l ia b ly — th e re  
a p p e a r  to  b e  su b -s ta n d a rd  
R A M  ch ip s  a b o u t.

A  lo t o f  n o n se n se  h a s  b e e n  
p r in te d  a b o u t  th e  Issue  2 —  
Issu e  3 in co m p a tib ility , an d  
a p a r t  fro m  c ases  o f  leg itim a te  
u se  o f  th e  e a rp h o n e  so c k e t 
(w h ich  S in c la ir  se em s to  h av e  
o v e r lo o k e d ) , S in c la ir  is q u ite  
r ig h t in  b lam in g  s lo p p y  p ro g ­
ram m in g , w h e re  p e o p le  u se  IN  
to  r e a d  th e  k e y b o a rd  w ith o u t 
ig n o rin g  th e  v a lu e  o f  b it  6 o f  th e  
resu lt.

In  fac t S in c la ir  h as  d o n e  us  a  
fa v o u r  by  ch a n g in g  th e  d e fa u lt  
v a lu e  s in ce  n o w  p ro g ra m s  will 
h a v e  to  b e  w ritte n  to  ig n o re  th e  
v a lu e  a t  th e  e a rp h o n e  so ck et.

P rev io u s ly  I fo u n d  p ro g ra m s 
p u b lish e d  in m ag az in es  th a t  
w o rk e d  fine u n le ss  y o u  h a p ­
p e n e d  to  h a v e  le ft th e  tap e  
ru n n in g  a f te r  lo ad in g  th e  p ro g ­
ram , o r  h a d  th e  u rg e  to  p lay  
y o u r  fa v o u ri te  L e d  Z e p p e lin  
tra c k  in to  y o u r  S p e c tru m , in 
w hich  case  th e  sp u rio u s  in p u t a t 
th e  e a rp h o n e  so c k e t ca u se d  all 
th e  k e y b o a rd  r e a d s  to  re tu rn  
th e  w ro n g  re su lt. T h is  co u ld  
lea d  to  g a m e s  p lay in g  th e m ­
se lv es , w h ich  w as q u ite  e n te r ­
ta in in g .
Kevin Gordon
Broadfield
Crawley

News for the 
educationalists

E d u c a tio n  O th e rw ise  is a  self- 
h e lp  o rg a n isa tio n , ru n  by  p a ­
re n ts  fo r  p a re n ts  w h o  h ave

ta k e n  th e i r  c h ild ren  o u t  o f  s ta te  
sch o o l in  o r d e r  to  e d u c a te  th em  
a t  h o m e.

T o  h e lp  o u r  m e m b e rs  to  use  
to  th e  fu ll th e ir  h o m e  c o m p u te rs  
in  e d u c a tin g  th e i r  c h ild re n , we 
h a v e  d ec id e d  to  p u b lish  a 
n e w s le t te r  d e v o te d  to  e d u c a ­
tio n a l  c o m p u tin g . W e  w o u ld , 
th e re fo re , in v ite  PCN  r e a d e rs  
w h o  h a v e  w r itte n  e d u c a tio n a l 
p ro g ra m s  to  c o n tr ib u te  a  copy  
fo r  p u b lic a tio n  in  o u r  n ew s ­
le tte r .
J  E  Rupik
17 Westmorland Street 
Balby, Doncaster

Perhaps all you educational 
program authors would send 
PCN a copy too! —  Ed.

W hat computers 
are meant for

I  a m  c o n c e rn e d  a b o u t  th e  
e m p h a s is  p lac e d  o n  g a m e s  
p ro g ra m s  in PCN  a n d  m any  
o th e r  c o m p u te r  m ag az in es.

C o m p u te rs  a re  by  th e i r  very  
n a m e  m ac h in e s  d e s ig n e d  fo r 
co m p u tin g . I f  p e o p le  w ish  to  
p lay  g a m e s  th e n  th e r e  a re  m any  
v id eo  m ac h in e s  o n  th e  m a rk e t.  I 
w o u ld  lik e  to  se e  m o re  e m p h ­
as is  p lac e d  o n  p ro g ra m s  d e ­
s ig n e d  fo r  e d u c a tio n a l p u r ­
p o ses.

C o m p u te rs  sh o u ld  be  used  
fo r  m u ch  m o re  u se fu l th in g s  
th a n  ju s t  p lay in g  g am es. O f  
c o u rs e , a  less  p ro m in e n t  e m p h ­
as is  c o u ld  b e  p la c e d  o n  th em  
w ith o u t m ak in g  g a m e s  th e  c e n ­
t re  o f  th e  c o m p u te r  u n iv erse .

I w rite  fa ir ly  e la b o ra te  p ro g ­
ra m s  c o n n e c te d  w ith  su ch  a reas  
as  a lg e b ra , t r ig o n o m e try , p h y ­
sics, e tc ,  e v e n  th o u g h  I on ly  
p o ssess  a  16K Z X 8 1 , a n d  I find  
th a t  th is  m ac h in e , d e s p ite  its

s ize , c an  b e  u se d  in  a  w ide 
v a rie ty  o f  w ays.

T h e re fo re , if  th e  Z X 8 1 can  b e  
u se d  to  su c h  e ffe c t, inclu d in g  
so m e  in te re s t in g  g rap h ic s  fo r  
p lo ttin g  c u rv e s  a n d  g ra p h s  o f  
fu n c tio n s , th e n  o th e r  m o re  
e x p en siv e  a n d  la rg e rc o m p u te rs  
can  b e  u s e d  to  e v e n  g re a te r  
e ffec t.

M ay b e  p e o p le  sh o u ld  s ta r t  
th in k in g a b o u t  u s in g th e ir  h o m e  
c o m p u te rs  fo r  th e  p u rp o se s  th a t  
c o m p u te rs  w e re  firs t d es ig n ed  
fo r  —  a f te r  a ll th e r e ’s  a rea so n  
w hy B asic  in c lu d es  su c h  func ­
t io n s  a s  S in , C o s , L N , e tc .

I d o n ’t w a n t  to  tu rn  th e  
c o m p u te r  p u b lic  in to  a  vast 
a rm y  o f  e g g h e a d s  b u t  p e rh a p s  
less e m p h a s is  w o u ld  b e  p lac e d  
o n  g am es.
J R  Smith
Alum  Rock, Birmingham

But why buy a games machine? 
Why not a computer that can be 
used fo r  games as well as many 
other things? —  Ed.

A user’s 
lament

I am  w ritin g  to  a sk  if  a n y b o d y  
w o u ld  like  a  c o m p u te r  p en  
f rie n d . T h e y  m u st h a v e  a  48K  
S p e c tru m , th e y  m u st b e  a b o u t 
12 to  13 y e a rs  o f  ag e  a n d  also  
lik e  p ro g ra m m in g , a s  w ell as 
p lay in g  g a m e s . P le ase , if  th e re  
is so m e b o d y  o u t  th e re  w h o  
w a n ts  to  e x c h a n g e  id eas  w ith  
m e , w rite  to  m e.

J  Chinnocjk
23 Crossway, Littleworth, 
Stafford, Staffs.

W rite idea 
for micros

T h is  w as se en  o n  a  w all in a  U S  A  
c o m p u te r  e s ta b lish m en t:
I d o n ’t  like  th is  c o m p u te r ,
I w ish  th a t  th ey  w o u ld  sell it.
I t se ld o m  d o e s  ju s t  w h a t  I w a n t, 
b u t  o n ly  w h a t  I te ll  it!

Isn ’t  it n ice  to  k n o w  th a t  
p ro g ra m m e rs  in  o th e r  c o u n tr ie s  
fee l lik e  th ro w in g  th e i r  m icro s  
o u t  w in d o w s to o .
Christopher Neary
Gravesend
Kent

S h a re  y o u r  th o u g h ts  in  th e  
U K ’s l ive liest m ic ro  w eek ly  
le t te r s  co lu m n s . F u n n y , fe isty  
o r  fan c ifu l, y o u r  le t t e r  cou ld  
w in  you £ 10 if  i t 's  o f  s ta r  
s ta tu s .
WRITETO: R a n d o m  A ccess , 
Personal Computer News, 
V N U , E v e ly n  H o u se , 62 
O x fo rd  S t re e t , L o n d o n  W 1A  
2 H G .
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1 f r i l l  I lk H lr t lU  IN
L ost in a  m aze o f  b its  an d  by tes , tra p p e d  in a fo rest o f  e r ro rs , bugged  by Basic? W h a te v e r th e  p ro b le m , 
C A L L  o n  us. O u r  p an el o f  e x p e rts  is a t y o u r co m m and .

Write to: R o u tin e  In q u irie s , 
Personal Computer News, 
V N U . E v e ly n  H o u s e . 62 
O x fo rd  S tre e t ,  L o n d o n  W 1A  
2 H G .

A change 
of address

Q I h ave  a n  O r ic , w h ich  as  you 
k n o w , h as  a 6502 p ro cesso r.

I am  a tte m p tin g  p ro g ra m s  in 
m ach in e  co d e , b u t f irs t  I ’d  like 
to  know  how  to  c a lcu la te  d is ­
p lacem en ts  in  th e  ju m p  in stru c ­
tio n s . I ’d  a lso  like  to  k now  the 
d iffe ren ces  be tw een  th e  follow ­
ing  a d d re ss in g  m odes.
I Im m ed ia te  2  Z e ro  p age  3 Z ero  
p ag e ,X  4  A bso lu te  5 A bso lu te ,X  
6 A b so lu te ,Y  7 In d ire c t,X  8 
In d ire c t,Y  
A Lovelock,
Orpington,
Kent.

A  T h e  b est w ay  o f  w riting  
m ac h in e  c o d e  is to  u se  an  

a s se m b le r  as  th is  ca lc u la te s  all 
th e  b ra n c h e s  a n d  ju m p s  fo r you . 
If  y o u  d o  n o t h a v e  access  to  an  
a s se m b le r  p ro g ra m  an d  h av e  to  
re ly  o n  P e e k s  an d  P o k e s  th en  
th e  ju m p  a d d re s se s  a re  c a lcu ­
la te d  a s  follow s:

F o r  o rd in a ry  a b so lu te  ju m p s , 
such  as  th e  in stru c tio n  J M P  o r. 
J S R , th e  a d d re s s  to  ju m p  to  is 
th e  m em o ry  lo ca tio n  w h e re  th e  
in stru c tio n  y o u  w a n t to  ju m p  to  
is c o n ta in e d  eg 
1000 J M P  1005 
1002 L D A # 0  
1004 R T S 
1005 S T A 0
T h is  w ill ju m p  d ire c tly  f ro m  th e  
J M P  1005 to  th e  S T A  a t lo ca ­
tio n  1005.

C a lc u la tin g  b ran c h  o ffse ts  is 
a m o re  co m p lex  m a t te r ,  s ince 
th e se  a re  re la tiv e  ju m p s  and  
o n ly  a llo w  y o u  to  ju m p  127 
lo ca tio n s  b a c k w a rd s  o r  128 
fo rw ard s . T h e  s im p lest m e th o d  
o f  ca lc u la tin g  th e se  b ran c h e s , 
fo r  sh o rt  o n e s  an y w ay , is to  call 
th e  lo ca tio n  a f te r  th e  b ran c h  
in stru c tio n  255 (F F  h e x )  an d  
th en  c o u n t th e  b y te s  fo rw ard  
(255 0  1 2  e tc )  o r  b a c k w a rd  (255 
254 253 e tc )  u n til  th e  lo ca tio n  
y o u  w a n t to  ju m p  to  is re a c h e d . 
T h is  is th e n  th e  o ffse t a m o u n t,  
f o r  ex am p le :
1000 L D X # 0  
1002 IN X  
1003 C P X # 1 0
1005 B E O  251 ; b ran c h  b a c k  to  

•the IN X  in stru c tio n  
; if  C P X  s e ts  th e  z e ro  flag  
N o te  th a t  y o u  c a n n o t b ran ch  
m o re  th a n  th e  a m o u n ts  g iven

ab o v e  (127 b a c k  a n d  128 fo r­
w ard s). If  y o u  w a n t to  u n d e r ­
s ta n d  th is  in  m o re  d e ta i l ,  you  
w ill n e e d  to  use  tw o 's  c o m p le ­
m e n t a ri th m e tic  a n d  th e re  is not 
rea lly  en o u g h  sp ace  h e re  to  
ex p la in  th is .

W ith  reg a rd s  to  th e  a d d re s ­
s in g  m o d es . Im m e d ia te  a d d re s ­
s in g  m e a n s  th a t  th e  d a ta  fo llow ­
ing  th e  in stru c tio n  is o p e ra te d  
o n  d ire c tly  eg L D  A  # 0  lo a d s  the 
a c c u m u la to r  w ith  z e ro ;  n o te  
th a t  in a sse m b le rs  th e  #  sign 
m e a n s  im m ed ia te .

A b so lu te  a d d re ss in g  m ean s 
th a t  th e  a d d re s se s  re fe r re d  to  by 
th e  in s tru c tio n  a re  16 b it o n e s , 
s o  L D A  & 1234 lo ad s  th e  ac c u ­
m u la to r  w ith  th e  c o n te n ts  o f 
lo ca tio n  & 1234 ( th e  &  sign  
d e n o te s  a  h ex ad ec im al 
n u m b er) .

A b s o lu te ,X  ad d ress in g ,
ta k e s  th e  a b so lu te  ad d ress  
g iven  a f te r  th e  in stru c tio n  an d  
ad d s  th e  c o n te n ts  o f  th e  X  
reg is te r  to  it to  o b ta in  th e  final 
a d d re s s  u se d  fo r  th e  o p e ra tio n

eg
L D X  # 1 0
L D A  16332.X
lo ad s  th e  a c c u m u la to r  w ith  the 
c o n te n ts  o f  lo ca tio n  16342 ie it 
a d d s  10 to  16332 to  g e t the  
a d d re ss .

A b so lu te  Y  a d d re ss in g  is th e  
sam e  a s  A b s o lu te  X  e x c e p t th a t  
th e  Y  re g is te r  c o n ta in s  th e  
o ffse t.

Z e ro  p a g e  a d d re ss in g  is u sed  
to  sav e  sp ace  in m ach in e  code  
p ro g ra m s. I t d o e s  th is  by  c o n ­
f in in g  to  8 b its  th e  a d d re sse s  
re fe rre d  to ,  w h ich  p u ts  th e m  in 
th e  z e ro  p ag e  ( th e  firs t 255 b y tes  
o f  y o u r  m em o ry ; 0 - & F F  h ex ). 
F o r  e x am p le  L D A  & F A  ; will 
lo ad  th e  a c c u m u la to r  w ith  th e  
c o n te n ts  o f  lo ca tio n  & F A .

Z e r o  p a g e  X  a d d re ss in g  is 
s im ila r  to  a b so lu te  X  e x c e p t the  
a d d re s s  a f te r  th e  in stru c tio n  is 
c o n fin e d  to  o n e  b y te  a n d  th e r e ­
fo re  to  th e  firs t 255 b y tes  o f  
m em o ry . T h e re  is a lso  a  z e ro  
p a g e  Y  a d d re ss in g  m o d e  w hich 
on ly  a p p lie s  to  th e  L D X  an d  
S T X  c o m m a n d s . E x a m p le s  o f  
z e ro  p a g e  X  a re  L D A  100.X  an d  
C M P  100,X .

T h e  a d d re ss in g  m o d e  In ­
d ire c t X  is b e s t d e m o n s tra te d  by 
an  ex am p le :
L D X # 1 0
L D A (7 0 .X )

T h e  s e co n d  in stru c tio n  
[L D A (7 0 ,X )]  lo ad s  th e  ac c u ­
m u la to r  f ro m  th e  a d d re s s  c o n ­
ta in e d  in  80  a n d  81 (7 0 +  th e  
c o n te n ts  o f  X ) , th e  low  8  b its  o f  
th e  a d d re s s  a re  in 80 a n d  the

h ig h  8  b its  in  81.
In d ire c t Y  is s im ila r  to  th e  

a b o v e  b u t eg 
L D Y # 1 0  
L D A (7 0 ),Y
T h e  Y  re g is te r  is a d d e d  to  the  
16-bit n u m b e r  in 70 a n d  71 to 
p ro d u c e  th e  fin a l a d d re s s  (70  
c o n ta in s  th e  low  b y te , 71 th e  
h ig h  b y te) .

T h e re  a re  a lso  a  few  o th e r  
a d d re ss in g  m o d es  th a t  y o u  m ay 
c o m e  ac ro ss  o n  th e  6502. A c c u ­
m u la to r  a d d re ss in g  a p p lie s  to  
o p e ra t io n s  c a rr ie d  o u t  p u re ly  in 
th e  ac c u m u la to r : fo r  in stan ce  
A S L , th e  a ri th m e tic  sh if t  le f t is 
in a c c u m u la to r  m o d e .

Im p lie d  ad d re ss in g  a p p lie s  to 
in s tru c tio n s  like  D E X . (d e c re ­
m e n t th e  X  re g is te r  w hich 
o p e ra te  o n  reg is te rs  a n d  flags.

R e la tiv e  a d d re s s in g  app lies 
to  th e  b ran ch  in stru c tio n s  
(B E O  b ran c h  if  e q u a l to  z e ro ) .

In d ire c t is o n ly  u se d  fo r th e  
J M P  c o m m a n d  a n d  u ses  tw o 
lo ca tio n s  o n  th e  z e ro  p a g e  to  
o b ta in  th e  a d d re s s  eg JM P  (70) 
u ses  th e  a d d re s s  in  70 an d  71 (70 
is th e  low  8 b its ,  71 th e  high  8 
b its )  to  g e t th e  lo ca tio n  to  ju m p  
to.

A f te r  a ll th is , th e  b e s t th in g  is 
to  try  a ll o f  th e se  m o d es  to  see  
h o w  th ey  w o rk  in p rac tic e .

Suffering the  
Spectrum sprawl

I h av e , an d  a m  ge ttin g , 
sev era l p e rip h e ra ls  fo r  m y 

Z X  S p e c tru m , b u t  I h ave  a 
lim ited  a m o u n t o f  desk  space  
a n d  th e  S p e c tru m , T V  a n d  tap e  
r e c o rd e r  tak e  u p  p rac tica lly  all 
th e  ro o m  th e re  is.

I a m  th e re fo re  c o n sid e rin g  
p u ttin g  m y p e rip h e ra ls  on  a 
sh e lf  ab o v e  m y desk  a n d  co n ­
n ec tin g  th e  S p e c tru m  to  th em  by 
a  1 .5-2m  len g th  o f  r ib b o n  cab le .

W o u ld  th is  w o rk , a n d  i f  n o t, 
c an  you sug g est a n  a lte rn a tiv e  I 
cou ld  try ?
D Snowdon,
South Woodford,
London.

A in  th e o ry  th e re  sh o u ld n ’t 
b e  an y  p ro b le m  w ith  th is , 

a lth o u g h  th e  len g th  o f  c ab le  you 
h a v e  in m in d  m ay  w ell g ive you 
t ro u b le  in p rac tic e . W hen  
y o u 're  ru n n in g  th ro u g h  rib b o n  
ca b le s  o f  th is  len g th , y o u 'll  run  
in to  th e  p ro b le m  o f  res is ta n c e , 
w h ich  in c re a ses  w ith  th e  leng th  
o f  c ab le  in v o lv ed , a n d  with 
in te r fe re n c e  b e tw e e n  th e  sig ­
n a ls  in th e  d iffe re n t  p a r ts  o f  the  
ca b le .

I t’s p re t ty  m uch  g u essw o rk , 
b u t w e rec k o n  y o u 'd  b e  all righ t 
w ith  tw o  fe e t  o f  c a b le , o n e  
m e tre  m ig h t still w o rk , b u t th a t  
tw o  w o u ld  b e  p u sh in g  i t. A re  
y o u  a b so lu te ly  su re  th a t  you  
w a n t to  stick  y o u r  p e rip h e ra ls  
e ig h t o r  n in e  fe e t  o f f  th e  f lo o r 
anyw ay?

D o  you h ave  ro o m  fo r  yo u r 
s te p la d d e r  by th e  d esk ?

In s h o r t ,  w e w o u ld n 't  rec o m ­
m en d  th a t  y o u  u se  a  ca b le  th a t 
len g th .

T h e r e 's  a  c h an ce  th a t  it  w ou ld  
w o rk , b u t  i t 's  likely  th a t  y o u 'd  
n e e d  th e  m ic ro  e q u iv a le n t o f  an 
e le c tr ic ity  su b s ta tio n  to  b o o st 
th e  s igna ls  a n d  i t 's  u n lik e ly  th a t 
a n y o n e  m ak e s  o n e .

A s  a n  a l te rn a tiv e , you  m ight 
b e  ab le  to  rig  so m e th in g  up 
u sing  a n  e x te n s io n  k e y b o a rd  
fo r  th e  S p e c tru m . I d o n 't  k now  
w h a t p e rip h e ra ls  y o u  h a v e , b u t 
d e p e n d in g  o n  th e  k e y b o a rd  you 
ch o o se  you sh o u ld  b e  a b le  to 
p u t  s o u n d  u n its  e tc  in sid e  the 
e x te n s io n  k e y b o a rd , w hich 
w o u ld  c u re  so m e  o f  th e  p ro b ­
lem s.

O th e rw is e , lo w er th e  sh e lf  o r  
g e t y o u rse lf  a  d e sk  th a t ’s b ig  
e n o u g h .

Oric’s ROM offers 
little for FRE

J
l h ave  d isco v ered  on  th e  O ric  
th a t  if  you  ty p e  H IM E M  
0, th en  test fo r  f re e  m em ory  

u sing  P R IN T  F R E (0 ), th a t  you 
now h ave  64k m em o ry  (at l e a s t ).

H ow ever, by  ex p e rim e n tin g  
w ith  D IM en sio n in g  a rr a y s  it  is 
a p p a re n t  th a t  n o  new m em o ry  is 
av a ilab le . W h a t’s  go ing  on'.’Is 
th e re  an y  w ay o f  u s ing  th is 
m em ory?
Jonathon Barber,
Stockport, Cheshire.

A C o n g ra tu la tio n s , y o u  seem  
to  h a v e  d isc o v e re d  yet 

a n o th e r  b u g  in th e  O r ic ’s  R O M . 
O n  o u r  O r ic  th e  sam e  p ro ce ­
d u re  g ave  us 6 5 .5K  fre e . It 
w o u ld  seem  th a t  F R E  is b e ing  
fo u le d  u p  so m e h o w  by  se ttin g  
H IM E M  to  th is  v ery  low  figure . 
1280 is d o w n  in p a g e  5 so m e ­
w h e re  —  w hich  a lso  se es  the  
b e g in n in g  o f  y o u r  B asic  p ro g ­
ram s.

T h is  m e a n s  th a t  H IM E M  
1280 will n o t le t  y o u  e n te r  m uch  
o f  a  p ro g ra m  s o  is n o t  v ery  
usefu l.

N o , y o u  c a n ’t  access  th e  
'e x t r a ' m em o ry  b e c a u se  it's  
on ly  a f ig m en t o f  im ag in a tio n  
on  th e  p a rt o f  th e  O ric  R O M .
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SEIKOSHA GP-100A now  only 
£199.95 from  Spectrum .

•  For u p - to -d a te  new s, inform a­
tion  & o ffers from  SPECTRUM - see 
PRESTEL p age  600181 for full 
de ta ils .

Spectrum  
GIFT VOUCHERS

•  Not sure what to  buy? Why not 
give a SPECTRUM GIFT VOUCHER - 
available in any value over £5. See 
your local SPECTRUM dealer NOW!

N E W  SPECTRUM

Check our address page! - there are many 
new SPECTRUM dealers throughout the UK 
so there's a good chance there’ll be a SPEC­
TRUM centre near you.

AFTER SALES CARE
SPECTRUM service centres will ensure that 
should your machine go down' we will get 
it running again as quickly as possible. We 
also offer extended warranties at reason- 
aole prices too! - ask your SPECTRUM 
HOME COMPUTER CENTRE for full details

C O M P U TE R
DEALERS

(or prospective Computer dealers!) If. you 
would like to know more about becoming a 
SPECTRUM APPOINTED DEALER on an 
exclusive area basis, please write to MIKE 
STERN. Spectrum (UK) Ltd.. Burrowfield. 
Welwyn Carden City. Herts, or telephone 
(07 07 3) 34761

Includes:
■  C O M M O D O R E  64
■  DISK DRIVE
■  COLOUR M O N IT O R
■  C O M M O D O R E  PRINTER
■  FUTURE FINANCE 

PROGRAM
Plus!

■  FREE! GAMES DISK W ITH 
SIX GAMES

FOR THE SMALL BUSINESSMAN . this has to be the 
business computer opportunity of a lifetime! This 
superb, top-value package includes everything you 
need to set up your own powerful small business/ 
home Micro system

There's the high- power Commodore 64 computer 
with its huge 64K RAM memory built-in and brilliant 
graphics capability, with full colour. The system’s 
completed with a Commodore disk drive - store your 
entire filing system, accounts, sales records, etc. -plus 
tractor-feed printer, and a 1701 colour monitor.

It really is tremendous package - at SPECTRUM'S 
incredible low price, it's unbeatable!

ALL THIS FOR ONLY

E8 9 9 "
OR LESS!

All Items can be  purchased seperately - ask your local 
SPECTRUM dealer for price. ____________________

C O M -6 4  H o m e  E n te r ta in m e n t  P ack ag e

ONLY save OVER £40
,99 Includes: ■  COMMODORE 64

■  CASSETTE INTERFACE ■  CASSETTE 
RECORDER ■  QUICK-SHOT JOYS­
TICKS ■  CASSETTE WITH 4 GAMES239|

■  (Normal retail price £282.85)

Not all stores carry every advertlsi n, please phone before making a Journey - prices correc t; t tim e of going to  press E&OE
PCN DECEMBER 8-DECEMBER 14 1983

NEWS
fro m  SPECTRUM

D IS K  D R IV E
fo r Z X  SPECTRUM

Now from SPECTRUM a Disk Drive for the 
ZX SPECTRUM exclusive to SPECTRUM 
stores see our ad for full details

Super new add-on 
for ZX SPECTRUM

•  New! SINCLAIR INTERFACE 2 
and ROM CARTRIDGES plus new 
software -see our ad for details.

•  Quality printer 
at under £200

Fantastic Value from Spectrum!

COMMODORE 64
BUSINESS 
PACKAGE
s a v e  £ 2 0 0
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Sensational

COMMODORE
VIC-20

Offers from Spectrum!

BBC

V IC -20
E X P A N D E R  P A C K

A ll th is  fo r  
u n d e r £ 2 0 0 !
Includes:
■  Vic-20 computer
■  Tape Interface
■  Tape Recorder
■  64K RAM Expansion 

pack
■  Quickshot Joysticks
■  4 Cassette Games

S A V E  £ 6 7 . 8 0

1 9 5 1
N orm ally  £263 .71

HURRY! Only while offer lasts!

9 5

S IN C LA IR
ZX -81

S uper-D eal O ffer!

Z X -8 1  C O M P U T E R  

Plus I6 K  R A M  P A C K  
Plus 4  G am es  

ALL FOR ONLY

Model B Micro
SPECTRUM £ |
PRICE 399
BBC Model ‘B’ with Disk Interface Fitted £469.75

Sensational Offer for BBC Owners! 
OPUS

DISK DRIVE
for BBC Model ‘B’

Now from SPECTRUM - 2 DISK DRIVE for the BBC a t under £180.
Compare this price with any other Disk Drive for the BBC and we re 
sure you'll agree that this really is terrific value for money - But 
HURRY! stocks are limited and are sure to sell fast - so get to your 
local SPECTRUM dealer NOW!

ZX-81 ACCESSORIES
64K RAM PACK £54.95
16K RAM Pack £24.95
ZX Printer £39.95

STACK LIGHT RIFLE
For C o m m o d o re  

64  &  V IC -2 0

Available for the SPECTRUM. VIC 
20. and the COMMODORE 64 
(Arriv ing Now'), comes complete 
with 12 feet of cable and three 
exciting action software games including “ HIGH 
NOON SHOOTOUT with full sound effects

Other equipment
■  BBC Single D isk D rive 100k . £265.00
■  BBC Dual D isk D rive 800k . £803.85
■  BBC Tape Recorder
■  Acorn Softw are Cassette Based

£29.90

fro m ................................................ . . . £9.95
■  Acorn Disk-Based software

BBC Cassette Based softw are  frc
. £11.50 

»m . £9.95
1  BBC BUGGY Spectrum  Price . £189.00
■  IKON FLOPPY TAPE DRIVE fo r the  BBC - 1
■  th e  ideal alte rna tive!
■  Spectrum  P r ic e .......................... £155.25
■  QUICK SHOT JOYSTICK Especially fo r  the

^  BBC - Spectrum  Price . . £19.95 |

BBC

BUGGY
£189.00

N o w  a v a ila b le :  

R C  D IG IT A L  

T R A C E R  

f o r  th e  B B C  

£SS.50

Spectrum _  _  lnclucfing 3
Price £ 2 9 . 9 5  FREE Games

T u r n  th e  p age  f o r  m o r e  s u p e r  
o ffe rs  f r o m  S p e c tru m  . • •

Spectrum Computer Centres hive  i

PCN DECEMBER 8-DECEMBER 14 1983
> connection whatsoever with the ZX-Spectrum Computer manufactured by Sinclair Research Ltd.



SOFTWARE
The Top sellers from leading British Software houses.

M ic ro  D e a le r U K
ZX SPECTRUM
Legend Valhalla".........
Ultimate "Lunar le t Man 
Ultimate "Atic Atac 
Bug-byte "Manic Miner 
Ouicksilva 3-0 Ant Attack 
A & F Chuckie Egg'
CDS Pool
C'YStal Halls of the Things ' .
Oiean "Kong’
Ouicksilva "Games Designer"
Imagine Zzoom'
Incentive "Splatt
New Generation Corridors of Genon 
Ouicksilva "Bugaboo"
Ultimate Jet Par
Artie Dimension Destructors
Protek Hunter Killer"
Red Shift Apocalypse'
Ocean "Transversion
Ultimate Tran/ Am
Addictive Games Football Manager
Ouicksilva Aquaplane
Doric Oracles Cave
Artie 3 D Combat Zone
Hewson "3-D Space Wars"

Commodore 64
Llamaso’ t Hovver Bower 
Uamasoft Attack of the Mutant 
Camels"
Melbourne House Hungry Horace 64

£I4.9S 
£S.SO 
£5.5 0 
£5.95 
£••95 
£ •.9 0  
£5.95

£5^90
£14.95
£5.50
£5.50
£5.95
£•.95
£5.50
£5.95
£7.95
£9.95
£5.50
£5.50
£•.95
£•.95
£7.95
£5.95
£5.95

. City
"The fabulous Wanda and the secret

of life the universe and everything £7.95
Bubblebus Exterminator'
Ouicksilva "Purple Turtles'
Ocean Armagadden 64 
Melbourne House "The Hobbit 64 
Interceptor Vautex Raider 
Uamasoft "Matrix 64"
Amrog Hexpert 
Ouicksilva Qumtic Warrior"

VIC-20
Ultimate "Jet Pac '
Uamasoft Meta Galactic Llamas battle at the edge 
Of time £«.00
imagine Bewitched £5.50

£7.95
£ •.90

£14.95

£5.50

Ouicksilva Skyhawk 
Uamasoft Matrix' 
Interceptor Crazy Kong 
Imagine Arcadia'

£7.95
£•.00
£•.00
£5.50

BBC
Software Invasion Attack on Alpha 
Centauri £7.95
Psion Saloon Sally £7.95
DoctorSoft Flight Simulator £7.95
Amcom Space Highway £7.95
Alligator Bug Blaster" £7.95

ORIC
Softek Dracula s Revenge £0.95
UK Software Zorgon s Revenge £ * .50
Martech Harrier Attack ’ £0.95

DRAGON 31
Softek Ugh'" £t.9S
J Maurice Micros Maurice Minor £7.95

S U N S H IN E
Cruising (Dragon 32) £6 95
Cruising (ZX Spectrum) £4 9S
Blind Alley (ZX Spectrum) £4 9S
Androids (ZX Spectrum) £S.9S
Galaxy Attack (ZX Spectrum 48K) £S 95
Sword Fight (ZX Spectrum) £S 95

M IC R O D E A L
DRAGON
The King £8 00
Space War £8.00
Defence £8 00
Alcatraz £8.00
Katerpillar Attack £8.00
Space Monopoly £8.00
Mansion Adventure £8.00

S A L A M A N D E R
Franklin's Tomb (Dragon. BBC. Oric) £9 .95  
Lost in Space (Dragon. BBC. O r ic ) . .  £9 .95
737 Flight Simulator (BBC B) £9 .9J
Grid Runner (Dragon) £7 .95
Night Flight (Dragon) £7 .95
Dragon Trek (Dragon) £9 .95
Grand Prix (Dragon) £7 .95
Salamander Graphics System (Dragon) £9 .95  
Golf (Dragon) £7 .95
Wizard War (Dragon) £7.95

LEDA C O M P U T E R  CARE KITS

F o r D isk

£ 1 2 .9 5

F o r C assette

£ 9 .9 5

GRANADA PERSONAL 
COMPUTING TITLES
The ZX Spectrum and how to get the 
most from it £5.95
The Spectrum Programmer £5.95 
The Spectrum Book of Games

£595
Introducing Spectrum Machine 
Code £7.95
The Apple II Programmer s 
Handbook £10.95
Programming with Graphics £5.95 
The Dragon & how to make the 
most of it £5.95
Computing for the Hobbyist & 
small Business £6 95
Simple Interfacing Projects £6.95 
The BBC Micro An expert 
guide £6.95

Commodore 64 Computing £5.95 
The One 1 and how to get the 
most from it £5 95
The Dragon 32 book of games

£595
Computer Languages and their 
uses £595
lynx Computing £6.95
21 Games fo» the BBC 
Micro £5.95
Choosing a Microcomputer £4 95 
Databases for fun & profit £5.95 
Introducing the BBC Micro £5.95 
SUNSHINE
The Working Spectrum £5 95 
Functional Forth for the B8C

£595
The Working Dragon 32 £5.95 
Dragon 32 Games Master £5 95

The Working Commodore 64
£595

Commodore 64 Machine Code
£695
£595
£595
£595

Master
The Working Dragon 
The Working Spectrum 
The Working CBM 64 
Dragon 32 Games Master 
Functional Forth for the 
BBC
Androids for the 16K 
Spectrum
Sword Fight for T6K 
Spectrum
Galaxy Attack for 48K 
Spectrum

Cruising for 16K Spectrum £5.95

SHARP MZ 7 1 1
(M Z -7 0 0  Series C o m p u te r)

FREE! 10 CASSETTE 
BASED GAMES
The supe r n e w  c o lo u r  c o m p u te r  

fro m  SHARP. N o w  ava ilab le  in 

lim ite d  q u a n titie s  - in c lu d in g  10  
FREE CASSETTE BASED GAMES 
fro m  SPECTRUM

S PE C TR U M  PRICE

2 4 9 ”
SHARP PRINTER............... £129.95
CASSETTE RECORDER . . £39.95

S H A R P  M Z 8 0 A  £ 3 9 9

DRAGON

S ensationa l
HALF PRICE offer!
Buy the DRAGON 32 from SPECTRUM 
for £175 and get an ACCESSORY PACK 
for DRAGON including ■  COMPUTER 
CASSETTE RECORDER ^JOYSTICKS 
■  DRAGON CASSETTE TAPE 
(Total value £50)

ALL FOR ONLY £25
DRAGON Single DISC DRIVE Now 
available C17J.00
JOYSTICK INTERFACE allows connection 
of ATARI type Joysticks . . . . . .  £14.9*

ORIC-I

SPECTRUM
PRICE

1 3 9 ”
HALF PRICE OFFER!

Bring a copy of this ad to your local SPEC­
TRUM dealer when you purchase an 
ORIC-4 48K and it will entitle you to 
purchase the followmg4 titles of Software 
at HALF-PRICE' ■  MULTIGAMES ■  
ORICFLIGHT ■  CHESS ■  ZODIAC

LYNX 96K

For the Lynx owners w ho re ready to take the 
next step, the 48K machine can be upgraded to 
fu ll 96K specification fo r just £8 9.95

LYNX 4 8 K Model -
SPECTRUM PRICE £199

Now from SPECTRUM the new LYNX 96K offering 
more workspace for ambitious programs The most 
important feature of the 96K machine is its 
additional memory In fu ll high resolution colour 
it provides 37 5K of RAM directly accessible in 
Basic - with up to ?4K more available to programs 
using machine code Ask to see the super new 
LYNX 96K at SPECTRUM -NOW'

SPEC TR UM  PRICE

N ot all store! carry every advertised Item, please phone before making a lourney -prices correct a t tm e of going to  press EPOC.
PCN DECEMBER 8-DECEMBER 14 198314



Everything you’ve ever wanted for your

ZX SPECTRUM
Superb ZX add-on’s from your local Spectrum dealer

New & exclusive to Spectrum!

INDESCOMP
S u p e r b  q u a l i t y  a d d - o n ’ s f o r  t h e  Z X  S P E C T R U M

INDESCOMP

KEYBOARD
W I T H  F U L L Y  

A D J U S T A B L E  S O U N D

INDESCO M P
SOUND AMPLIFIER

ONLY £10.95
INDESCO M P

12K 
RAM 
PACK

3 9 9 5

INDESCO M P

JOY 
STICK.
INTER 
FACE

£14.95

INDESCO M P

DOMESTIC
CONTROL­
LER

<49 .9 5

INDESCOMP RS232 & CENTRONICS 
PRINTER INTERFACE................. £ 4 9 .9 J

ALPHACOM Thermal Printer for ZX 
SPECTRUM - NOW DOWN TO £59 .95

From RD Labs 
for the ZX 
Spectrum

£ 5 5 .5 0

ZX SPECTRUM 
I6K

£99.95
ZX SPECTRUM 

48K
£129.95

V IS C O U N T  D IS K  D R IV E
N ow  fro m  SPECTRUM a D isk D rive  fo r 

the ZX SPECTRUM The V ISCOUNT 

5 '/4"  DISK DRIVE w ith  in terface 

system and 

co m p le te  w ith  

a ll leads

ONLY

c245
PROTEC
J o y s t ic k

In t e r f a c e

£14.95

KEMPSTON
Joys tick  
In te rfa c e
IJoysticks.opt extra

£15
Joysticks with interface £24.95
Centronics In te rface ..............£45.00

CURRAH
S p e e c h

S y n t h e s is e r

£29.95

DKTRONICS Keyboard..................£45 00
DKTRONICS Lightpen..........................£19 95
STACKIIGHT Rifle w ith  
3 FREE GAM ES......................................£29 95

Now, your ZX SPECTRUM is your key to 
the  world with the incredible PRISM 
VTX 5000 MODEM
■  Versatile modem fo r ZX Spectrum (16K 
or 48K) versions ■  Slim design fits  easily, 
matches your m icro ■  Instant access to 
Prestel'  & M icronet 800 in form ation ser­
vices ■  Instant com m unication w ith  other 
ZX Spectrum users ■  Use the Prism VTX 
5000 w ith  a Sinclair p rin te r - and p rin t Pres­
te l frames Ask your local SPECTRUM dealer 
fo r fu rther details - NOW!

SPECTRUM PRICE

S inclair Z X  IN TER FA C E 2
The new ROM Cartridge/Joystick interface. 
Loads programs instantly! Takes two joysticks! 
Just plug in and play.

O N L Y  £ 1 9 .95
Plus! New ROM cartridge software.

Turn the page for more super 
offers from Spectrum . • .

Spectrum Computer Centres have i

D E C E M B E R  8-D E C E M B E R  14 1983
> connection whatsoever w ith  the ZX-Spectrum Computer manufactured by Sinclair Research Ltd.



MY TALKING COMPUTER

TEXAS

T I-9 9 /4 A
Exceptional value from  SPECTRUM and 

representing probably the  finest home 
m icro com puter value on the market todayl 
The TEXAS TI-99/4A is bu ilt to  an extremely 

high standard and is highly recommended 
by SPECTRUM fo r its u tte r re liability.

S E N S A T IO N A L  

N E W  L O W  P R IC E

£88”
W ide range o f software available fo r  TEXAS 
from  your local SPECTRUM dealer.

PRINTER
BARGAINS

SEIKOSHA 
GPIOO A 
£199.95

SEIKOSHA GP100 VC £199.91
SEIKOSHA GP100 AS £199.91
SEIKOSHA GP250 X £249.9S
EPSOM FX 8 0 .................. £459.9$
EPSOM RX 80 £114.95
MICROLINE 80 £249.95
MICROLINE 82A £149.95
MICROLINE 92.............. £495.95
ALPHACOM 4 2 ............ £99.90

ACCESSORIES

Spectrum Computer Centres have no connection whatsoever w ith  the ZX-Spcctrum Computer manufactured by Sinclair Research Ltd.

PCN DECEMBER 8-DECF-MBER 14 1983

N e w ! 6 0 0 X L
•  16K RAM expandable to  48K
•  Full stroke keyboard •  Full 
sound w ith  V / i  octave range •  11 
Graphic Display modes •  Full 
colour (256 colours -128 colours 
can be displayed at one tim e Ask to  
see this super new m icro at your 
local SPECTRUM dealer NOW!

SPECTRUM PRICE

C IS 9 .9 9
ATARI 800
Check with your local SPECTRUM dealer for our 
SUPER LOW price.

ATARI VCS GAMES 
MACHINE

W ith  all these FREE extras: FREE PADDLES 
■  FREE JOYSTICKS ■  FREE COMBAT 
CARTRIDGE ■  FREE PAC-MAN CAR­

TRIDGE ALL FOR ONLY £ £ 9 ' 9 9

MEMOTECH MTX500

"M y  Ta lk ing  C o m p u te r"  b y  Elec­
tro p la y  is a m arve llous ly  s im p le  and 
c lear ch ild re n 's  M ic ro  th a t's  perfect 
fo r  th e  younger c h ild  o r th e  s low  lea r­
ner. There's a range o f b r ig h tly  
co lou red , b o ld  program s -such as 
"Talking S to ry ", "T a lk in g  N um bers" 

o r "Talking G am es" -g iv in g  a w id e  
se lec tion  o f  edu ca tio n a l AN D  fun 
games, on  easy-load cartridges.

SPECTRUM PRICE

‘The intelligent 
CHESS COMPUTER’

M o d e ls  av a ila b le :
ESC O R T E R ...............£179.99
AM BASSADOR. . . . £229.99  
M O N A R C H ...............£279.95

C1 2 DATA CASSETTES 10 50
O  5 DATA CASSETTES £0 58
VISCOUNT SINGLE SIDED DOUBLE 
DENSITY (10) (FOR APPLE. COMMODORE. 
ATARI. TANDY) £21.25
VISCOUNT SINGLE SIDED. SINGLE 
DENSITY1 (10) £2125
VISCOUNT DOUBLE SIDED. DOUBLE 
DENSITY (10) (FOR SHARP SUPFRBRAIN 
ETC ) £33.81
VISCOUNT SINGLE SIDED DOUBLE 
DENSITY 96 TRACK (10) (FOR NASCOM 
COMMODORE 8050 ETC > £51.36
EMPTY DISK CASES (FOR 5 '•"
DISKETTES) £195
DISK HEAD CLEANER KIT £16.10

CTP31 31 14 COLOUR PORTABLE £229 95

COMPUTER CASSETTE 
RECORDERS 
fro m  £27.50 
ZETA Joystick

fo r  A TAR I, C O M M O D O R E , 

V IC -2 0  & 64, S PEC TR U M  & 

O R IC

O N LY £10.95

C O M M O D O R E I70I
w ith  s o u n d ........................£ 2 3 0 .0 0
SANYO I4 ”  C o lo u r T V  
( i d e a l a s a m o n i t o r ) . . . £ 2 2 9 .9 5  
SANYO  C D D  3 I25N B
C o lo u r  M o n ito r .................£ 2 8 5 .3 5
SANYO I2 ”
G re e n  M o n ito r ..................... £ 9 9 .9 5

ATARI

Here's th e  super M em otech  
MTX500 M ic ro  - spec ia lly  des­
igned fo r  ve rs a tility  in  a w ide  
va rie ty  o f app lica tions . Its 16K 
ROM  contains several languages 
&  rou tines  to  s u it users w ith  d if ­
fe ring  levels o f c o m p u te r skills. 
Its RAM is a p o w e rfu l 32K - 
expandab le  to  a massive 512K - 
w ith  fu ll 1 6 -co lou r high- 
d e fin it io n  g raph ic  capab ility , 
and a supe rb  to p -q u a lity  key­
board. It 's  a superb M ic ro  and 
you can see i t  a t SPECTRUM 
now!

SUPERB VALUE 
AT ONLY

2 7 5



There’s a Spectrum Centre near y o u . .

BATH S o ftw are  P lu s, 12 York St.
TEL: (0 2 2 5 )  616 7 6  
BRISTOL B ren sa l C om puters Ltd..
2 4  P ark  Row TEL: (0 2 7 2 )  294188  
W ESTON-SUPER-M ARE K & K 
C om puters. 3 2  Alfred S t. TEL: (0 9 3 4 ) 4 19324

BEDFORD S ta n ad  Ltd., 115 M idland Rd 
TEL: (0 2 3 4 )  49341
DUNSTABLE D orm ans. 7 -11  Broad Walk 
TEL: (0 5 8 2 )  65 515
LEIGHTON BUZZARD T he Com puter 
C e etre  a t  M ilton K eynes M usic . 17 B ridge St
TEL: (0 5 2 5 )3 7 6 6 2 2
LUTON T erry-M ore. 4 9  G eorge  St.
TEL: ( 0 5 8 2 )2 3 3 9 1 /2

EXMOUTH Open C hannel 3 0  T he S trand. 
TEL: (0 3 9 5 ) 2 6 4 4 0 8

PLYMOUTH Sy n tax  L td . 7 6  Cornw all S i  
T E L  ( 0 7 5 2 )2 8 7 0 5
TIVERTON A ctron Micro Com puters.
3 7  B ampton S t TEL 0 8 8 4  2 5 2 8 5 4  
TORQUAY Devon C om puters. 8  Torhill Rd., 
C a s tle  C ircu s TEL: (0 8 0 3 )  5 2 6 3 0 3

B E R K S H IR E

READING David S au n d e rs . 8  Y ield Hall 
P la ce . TEL: (0 7 3 4 )  5 8 0 7 1 9  
WINDSOR W ycom be Video. 4 4  King 
Edw ard C ourt TEL (0 7 5 3 5 )6 7 4 4 1

BLETCHLEY R am s Com puter C entre,
117 O u een sw ay  TEL: (0 9 0 8 )  6 4 7 7 4 4  
CHESHAM Reed Photography  & 
C om puters, 113 High S t . TEL: (0 4 9 4 )  7 8 3 3 7 3

C A M B R ID G E S H IR E

CAMBRIDGE K P  C om puters Ltd ., 1 9 /2 0  
M arket S t. TEL: (0 2 2 3 )  31 2 2 4 0  
PETERBOROUGH Peterborough  
C om m unications, 91 M idland Rd 
TEL: (0 7 3 3 )4 1 0 0 7

C H A N N E L  IS L A N D S

GUERNSEY G rut’S. 3 - 5  T he Pollet. S i  
P e te r  Port. TEL ( 0 4 8 1 )2 4 6 8 2  
JERSEY Audio & C om puter Centre.
7  P e ter  SL S t  Holier TEL: (0 5 3 4 )  7 4 0 0 0

C H E S H IR E

ALTRINCHAM Mr. M icro. 2 8  High St.
TEL: (0 6 1 )9 4 1  6213

CREWE M icroman, Unit 2 ,1 2 8  N antw ich Rd
TEL: (0 2 7 0 )  216014
CHESTER O akleaf C om puters Ltd.,
100 Boughton TEL: (0 2 4 4 )  31 0 0 9 9  

MACCLESFIELD C am era  £  C om puter 
C eetre , 118 Mill S t TEL: (0 6 2 5 1 2 7 4 6 8  
NORTHW ICH C am era  £  Com puter 
C eetre , 3  Town S »  TEL: 10606) 45 6 2 9  

STOCKPORT W ilding L td., 1 Little 
U nderbank. TEL: (061) 4 8 0  34 3 5  
WARRINGTON W ildings. I l l  B ridge SL 
TEL: ( 0 9 2 5 )3 8 2 9 0
WIDNES C om puter City. 7 8  Vic toria  Rd 
T E L  (0 5 1 )  4 2 0  3 3 3 3

WILMSLOW S w ift of W ilm slow  4 - 6  S t 
A nnes Pa rad e . TEL: (0 6 2 5 )5 2 6 2 1 3

D O R S E T

C L E V E L A N D

C O R N W A L L

C U M B R IA

BARROW -IN-FURNESS Barrow 
C om puter C en tre , 9 6  Church  St.
TEL: (0 2 2 9 )  3 8 3 5 3
CARLISLE T he C om puter Sh o p . 5 6 -5 8  
lo w th e r  St. TEL: (0 2 2 8 1 2 7 7 1 0  
PENRITH P enrith  C om m unications.
14 C astleg a te  TEL: (0 7 6 8 )  67146 
Open Mon -  Fri till 8  p  m 
WHITEHAVEN P  0 . H endrea. 15 King St. 
TEL: (0 9 4 6 )  20 6 3

BOURNEMOUTH Lansdow ne 
C om puter C en tre , 1 L andsdow ne  C rescen t, 
TEL: (0 2 0 2 )2 0 1 6 5

D E R B Y S H IR E

ALFRETON G ordon H arw ood. 6 9 /7 1  High 
S t. TEL: (0 7 7 3 )  8 3 2 0 7 8  

CHESTERFIELD ' h e  Com puter C en tre . 
14 S tep h en s o n  P lace  TEL: (0 2 4 6 ) 2 0 8 8 0 2  
DERBY C  T E lectron ics, a t  C am era  Thorpe. 
T he S p o t TEL: (0 3 3 2 )  3 6 0 4 5 6

BASILDON G o d fre y s  2 8 - 3 2  E as t W alk. 
Town C en tre  TEL: (0 2 6 8 )2 8 9 3 7 9  
CHELMSFORD Maxton H aym an Ltd .,
5  Broom field Rd. TEL: (0 2 4 5 )  35 4 5 9 5  
COLCHESTER C o lch e s te r  C om puter 
C en tre . 16 S t  B otolphs S t. TEL (0 2 0 6 )  4 7 2 4 2  
GRAYS H Reynolds. 7 9  O rs e tt  Rd 
TEL: (0 3 7 5 )  59 4 8
ILFORD W oodm ans. 7 6  Ilford Lane.
TEL: (01) 4 7 8  1307
LOUGHTON M icro £  M ovie Channel.
3 0 9  High Rd. TEL: (01) 5 0 8  1216

SITTINGBOURNE C om puters P lus 
6 5  High SI. TEL ( 0 7 9 5 )2 5 6 7 7  

TUNBRIDGE WELLS M odata
C om puters L td . 2 8 - 3 0  S t Jo h n s  Rd 
TEL: (0 8 9 2 1 4 1 555

ACCRINGTON PV C om puters, 3 8 A  W ater 
S L  TEL: (0 2 5 4 )  3 6 5 2 1 /3 2 6 1 1  

BLACKBURN Tempo Com puters.
9  Railw ay Rd TEL: (0 2 5 4 )  6 91333  

BURNLEY IMO C om puter C en tre , 3 9 - 4 3  
S tan d ish  S t .,  BB11 1AP TEL: ( 0 2 8 2 )5 4 2 9 9  
BURY (Lancs.) M icro-N orth. 7  B road  St. 
TEL: (0 6 1 1 7 9 7  5 7 6 4

OLDHAM H om e £  B u sin e ss C om puters 
Ltd ., 5 4  Y orkshire S t  T E L  (061) 6 3 3  1608 
PRESTON W ilding 's 4 9  F ishergate  
TEL: (0 7 7 2 )5 5 6 2 5 0

ROCHDALE H om e £  B u sin e ss Com puters, 
7 5  Yorkshire S t. TEL: (0 7 0 6 )  3 4 4 6 5 4

L E IC E S T E R S H IR E

LEICESTER Youngs, 4 0 / 4 2  B elvoir SI. 
TEL: (0 6 3 3 1 5 4 4 7 7 4
MARKET HARBOROUGH H arborough 
Home C om puters. 7  C hurch  St.
TEL: (0 8 5 8 )  6 3 0 5 6

L IN C O L N S H IR E

GRANTHAM O akleaf C o m p u te rs Ltd .. 
121 D udley Rd. TEL: (0 4 7 6 )  7 6 9 9 4 /7 0 2 8 1  

LINCOLN MKD C om puters, 2 4  N ew lands 
T E L  (0 5 2 2 )2 5 9 0 7

G LO U C E S T E R S H IR E  I  LO N D O N

H A M P S H IR E

ALDERSHOT David S au n d e rs . 51 Sta tion  
Rd TEL: (0 2 5 2 )  2 0 130  
ANDOVER Andover Audio. 105 High S t. 
TEL: (0 2 6 4 ) 58251
BASINGSTOKE F ish e r  s ,  2  3  M arket 
P lace  TEL: 10256) 2 2 0 7 9  
PORTSMOUTH C ygnus Com puters 
L td .  2 6 1  C om m ercia l Rd TEL: (0 7 0 5 )  8 3 3 9 3 8  
PORTSMOUTH Watmrloovillm G B 
M icroland 7 Q u eens Prde . TEL: (0 7 0 1 4 )  59911 
SOUTHAMPTON R J .  P arker £  S on  L td . 
11 W e s t  End R d . B itte rn e  TEL: (0 7 0 3 )  4 4 5 9 2 6  
W INCHESTER W in ch ester C am era  £  
C om puter C en tre . 7 5  P archm ent St.
TEL: 10962) 53982 (Just Opening)

H E R E FO R D

H E R T F O R D S H IR E

BOREHAM WOOD Master Micro.
3 6  S hen ley  Rd. TEL: (01) 9 5 3  63 6 8  

HITCHIN C am era  A rts (Micro Com puter 
D ivision) 6 8 a  H erm itage  Rd 
TEL: (0 4 6 2 ) 5 9 2 8 5
POTTERS BAR The C om puter Shop.
197 High S t . TEL: (0 7 0 7 )  4 4 4 1 7
ST. ALBANS (H arts) C larks Com puter
C e n tre , 1 4 /1 6  Holywell Hill.
TEL: (0 7 2 7 )5 2 9 9 1
STEVENAGE D J  C om pute rs, 11 Town 
S q  TEL: (0 4 3 8 )  65 501  

WATFORD SRS M ic ro sy s te m s  L td , 94 
T he Pa rad e . High S t. TEL: (0 9 2 3 )  2 6 602

E6 P erc lv a ls , 8 5  High S t. N orth. E as t Ham 
TEL: (0 1 1 4 7 2  8941
E8 M cG ow ans. 2 4 4  Graham  R d .  Hackney. 
TEL: (01) 5 3 3  09 3 5
EC1 Sidney Levy, 17-19 L ea th er Lane.
TEL: (O il 2 4 2  34 5 6  

EC 2 Devron C om puter C en tre . 155 
M oorgate TEL: (01) 6 3 8  3 3 3 9 /1 8 3 0  
N14 Logic S a le s . 19 The B roadw ay  
T he B ourne, S o u th g a te  TEL: (01) 8 8 2  49 4 2  

N 20 C a stle h u rst  L td . 1291 High Rd.
TEL: (0 1 (4 4 6  22 8 0
NW 4 OA Vinci C om puter S to re . 112 B ren t SI., 
H endon TEL: (01) 2 0 2  2 2 7 2 /3 /4  
SE1 Vic O dden 's . 6  London Bdg Walk 
TEL: (01) 4 0 3  1988

SE9 Sq u a re  Deal, 3 7 3 -3 7 5  F o o tsc ray  R d .
New Elthara TEL: (01) 8 5 9  1516
SE11 G atw lck C om pute rs. 3 2 8  Kennington
Pk R d  TEL: (01) 5 8 7  03 3 6
A djacen t to  Oval Tube

SE15  C a stle h u rst  L td . 152 Rye Lane,
Peckham  TEL: (01) 6 3 9  2 2 0 6
SE 25 Ellis M arketing. 7 9  High SL , South
N orw ood TEL: (01) 6 5 3  4 2 2 4
SW 6 C he lsea  M ic ro s L td., 14 Je rd a n  P lace
N ext to  Fulham  B /w ay. TEL: (01) 3 8 5  8 4 9 4
SW19 Emcom, 31 High S t.. W im bledon
TEL: (01) 9 4 7  7 6 7 8
W1 Devron 4  E dgw are  Rd.
TEL: (01) 7 2 4  2 3 7 3  

W1 C om puters o f  W igm ore  S tree t.
8 7  W igm ore S t  TEL: (01) 4 8 6  0 3 7 3  
W1 S o n ic  Foto £  M icro C enter. 256 
Tottenham  C ourt Rd. TEL: (01) 5 8 0  5 8 2 6  
W1 C om puter P lu s, 219 Regent S t.
TEL: (01) 6 2 5  55 3 4

W 7 T K E lec tro n ic s, 11-13 B oston  R d .
H arw ell TEL: (01) 5 7 9  28 4 2

H U M B E R S ID E

M A N C H E S T E R

G R E ATER

GRIMSBY R C. J o h n s o n  Ltd., 2 2  Frlargate . 
R iverhead C en tre . T E L  (0 4 7 2 )  420 3 1  
HULL T he Com puter C en tre , 2 6  Anlaby 
Rd. TEL: (0 4 8 2 )  2 6 2 9 7

IS L E  O F M A N

DOUGLAS T H. Colebourn Ltd ., 
6 7 -6 1  V ic toria  St. TEL: ( 0 6 2 4 )3 4 8 2  
(Just Opening)

CANTERBURY Kent M icro S ys tem s. 
C onquest H ouse. 17 P a lac e  SL
TEL: (0 2 2 7 )  5 0 2 0 0

DOVER Kent P h o to s  £  C om pute rs, 4  K ing St. 
TEL: (0 3 0 4 )  2 0 2 0 2 0  
ORPINGTON Ellis M arketing L td ,
2 5  S ta tio n  S q .. P e tts  Wood TEL: (0 6 8 9 )  3 9 4 7 6  
RAINHAM M icrow ay C om puters l t d ,
3 9  High S t ,  M edway Towns 
TEL: 10634) 3 7 6 7 0 2
SEVENOAKS E rnest F ie lder Com puters. 
D o rse t S t  TEL: (0 7 3 2 )4 5 6 8 0 0

MANCHESTER Lom ax Ltd ., 8  Exchange
S t . S t. Ann s  Sq. TEL: (0 6 1 18 3 2  6167 

SWINTON Mr M icro  L td., 6 9  Partington 
L ane. TEL: (0 6 1 )7 2 8 2 2 8 2  
L ate  N ight Friday '
HYDE P a se , 21 3 -2 1 5  M arket S t.
TEL: (061) 3 6 6  5 9 3 5

BOLTON W ilding Ltd.. 2 3  O eansgate
TEL: (0 2 0 4 1 3 3 5 1 2
WIGAN W ilding Ltd ., 11 M esn es St.
TEL: < 09421 4 4 3 8 2

M E R S E Y S ID E

BIRKENHEAD Fairs C a m eras £  HI-FI, 
D acre Hill. Rock F e rry  TEL: (051) 6 4 5  50 0 0  

HESWALL Thornguard  C om puter S y s tem s. 
4 6  P ensby  Rd TEL: (051) 3 4 2  7516 
LIVERPOOL B eaver Radio. 2 0 -2 2  
W hitechapel. TEL: (051) 7 0 9  98 9 8  

LIVERPOOL (A intraa) H argreaves. 
3 1 /3 7  W arbreck  Moor. TEL: (061) 5 2 5 1 7 8 2  
SOUTHPORT C entra l C om puters. 5 7 5  
L ord  S I . TEL: (0 7 0 4 )3 1 8 8 1  
ST. HELENS Studio 5 5 . 5 5  Orm skirk 
S t. TEL: (0 7 4 4 )  3 9 4 9 6

EDGWARE B reak e r 1 -4 ,1 3 0  High SL 
TEL: (01) 9 5 2  7 4 8 8 /8 8 6 0
HARROW C am era  A rts  (M icro C om puter 
Division, 2 4  S t A n n 's  Rd TEL (0 1 )4 2 7  54 6 9  
HAYES C hipslop. 1000 U xbridge Rd 
TEL: (01) 5 7 3  2511 ( J u s t  Opening; 

TEDDINOTON Teddington C am era  C en tre . 
Broad S t TEL: (01) 9 7 7  4716 
UXBRIDGE JK L  C o m p u te rs Ltd.,
7  W indsor S t. TEL: (0 8 9 5 ) 51815

N O R F O L K
FAKENHAM Fastvlew . 12 N orw ich Rd 
TEL: (0 3 2 8 )  51319

N O R W I C H  Sound  M arketing, 5 2  St. 
B en ed ic ts  S t. TEL: (0 6 0 3 )6 6 7 7 2 5
THETFORD T hetford C B £  M icros, 21 
Guildhall S t. TEL: (0 8 4 2 )6 1 6 4 5

NORTHAMPTON B asic  C om puters £  
S y s te m s  L td., 7 2  K ingsthorpe  Hollow 
TEL: (0 6 0 4 )7 1 0 7 4 0

N O T T IN G H A M S H IR E

NOTTINGHAM Cam eo Com puters, 
8 / 9 /1 0  Trinity W alk TEL: (0 6 0 2 )  7 42912  

NOTTINGHAM B asic, 3 9 -4 1  Trent 
B oulevard. W es t Bridgeford
TEL: (0 6 0 2 )  819713
WORKSOP C om putagrafix . Bridge S t. 
TEL: (0 9 0 9 )  4 7 2 2 4 8

N O R T H E R N  IR E L A N D

BELFAST A rthur Hobson Ltd.. 3 7  G l 
V ic toria  S t . TEL: (0 2 3 2 1 2 4 6 3 3 6  
CO. ARMAGH P ed low s 16 M arke t St., 
Portsdow n. C raigavon TEL: i0762>  33 2 2 6 5  
LONDONDERRY Foyle Com puter 
S y s te m s . 3  Bishop S t TEL (0 5 0 4 )  2 6 8 3 3 7  
NEWRY N ew ry Com puter C e n tre . 34 
M onaghan S t . TEL: [ 0 6 9 3 )6 6 5 4 5 _ _ _ _ _ _ _ _

E IR E

DUBLIN Edtek C om puter Co. L td . Unit 6. 
P o w ersco u rt. T ow nhouse  C e n tre . South 
W illiam  St. TEL Oublin 7 19934

O X F O R D S H IR E
A B I N G D O N  Ivor F ie lds C om puters 
21 S t e r tS t .  TEL: (0 2 3 5 )  2 1 207  

B A N B U R Y  Com puter P lu s. 2  C hurch Lane 
TEL 1 0 2 9 5 )5 5 8 9 0
H E N L E Y O N T H A M E S F a m i ly  C om puters 
l t d  4 0 A  B ell St. TEL: (0 4 9 1 ) 5 7 5 7 4 4  
O X F O R D  Ivor F ie lds . 7  S t. E bbes St.
TEL (0 2 3 5 )2 1 2 0 7

S C O T L A N D

ABERDEEN N orth E as t Com puters.
1 -3  Ellis S t ,  P e terh ead  TEL: (0 7 7 9 )  79 9 0 0  
AYR Vennals, 6 a  N ew  B ridge  St 
TEL: (0 2 9 2 1 2 6 4 1 2 4  
DUMFRIES Vennals. 71 E nglish St.
TEL ( 0 3 8 7 )5 4 5 4 7
EDINBURGH T he Silicon C en tre , 6 -7  
Antigua S t. TEL: (0 3 1 ) 6 6 7  4 5 4 6  
GLASGOW Victor M orris  L td .  3 4 0  Argyle 
S t. TEL (0 4 1 )2 2 1 8 9 5 8  
HAMILTON Tom Oickson C om puters, 8 -12  
C adzow  St. TEL: (0 6 9 8 )  28 3 1 9 3  
KILMARNOCK V ennals 4 9  F oregate  
TEL: (0 5 6 3 1 3 2 1 7 5
KIRKCALDY K irkcaldy P ho tographic  
S e rv ice s . 25 4 E  High S t .  Fife 
TEL: (0 5 9 2 )2 0 4 7 3 4  
STIRLING R K ilpatrick, 5 6  P o rt  St.
TEL: (0 7 8 6 )  5 6 3 2

S H R O P S H IR E
SHREWSBURY C om puteram a. 
13 C a s tle o a te  TEL: TBA

S O M E R S E T

TAUNTON G rays 1 S t  J a m e s  S t
TEL: 1 0 8 2 3 )7 2 9 8 6

S T A F F O R D S H IR E
STAFFORD, C om puteram a, 5 9  Fo rg a te  St. 
TEL: (0 7 8 5 )4 1 8 9 9
STOKE-ON-TRENT C om puteram a,
11 M arket S q  . A rcade. Hanley 
TEL: (0 7 8 2 )2 6 8 6 2 0

S U F F O L K
BURY ST. EDMUNDS B ury Computer 
C en tre . 11 Guildhall S t. TEL: (0 2 8 4 )  7 0 5 7 7 2  

FELIXSTOWE K M C om m unications Ltd., 
4  M anning Rd TEL: (0 3 9 4 ) 2 71113  o r  2 7 3 4 5 9  
IPSWICH B rainw ave. 2 4  Crow n St.
TEL: ( 0 4 7 3 )5 0 9 6 5

LOWESTOFT Jo h n  W ells, 4 4  London R d . 
N orth  TEL: (0 5 0 2 1 37 4 2

S U R R E Y

CAMBERLEY C am era  A rts  (M icro 
C om puter Division), 3 6  High St 
TEL: (0 2 7 6 ) 6 5 8 4 8
CHERTSEY C h e rts ey  C om puter Centre,
1 W in d so r S t . TEL: (0 9 3 2 8 )  6 4 6 6 3  
GUILDFORD The M odel Sh o p . 2 3  Sw an 
L ane. TEL: (0 0 7 7 2 )  0 4 8 3  39115 
HASLEMERE H aslem ere C om puters.
2 5  Ju n c tio n  P lace , adj. Rex C inem a 
T E L ( 0 4 2 8 )5 4 4 2 8
NEW MALDEN S u rrey  M icro S y s tem s.
31 High S t. TEL: (01) 9 4 2  0 4 7 8  
RICHMOND C re s t C om puter S e rv ice s.
8  Hill S t. TEL: (01) 9 4 0  86 3 6  
WALLINGTON S u rre y  M icro S y s te m s  L td . 
5 3  W oodco te  Rd. TEL (0 1 )6 4 7  56 3 6  

WOKING H arp e rs, 7 1 /7 3  C om m ercia l Way. 
TEL (0 4 8 6 2 )2 5 6 5 7

S U S S E X

BEXHILL-ON-SEA C om puterw ate  
2 2  SI L eo n a rd s Rd. TEL: (0 4 2 4 )  2 2 3 3 4 0  
(Opening M id-October)
CRAWLEY G atw lck C om puter Se rv ice s,
6 2  T he Boulevard . TEL: 10 2 9 3 1 3 7 8 4 2  
LITTLEHAMPTON Alan C h ase  Lid..
3 9  Hiflll S I. TEL: 10 9 0 6 4 ) 6 6 7 4 /4 5 4 6

h i ' l i ' l l l ' K M
NEW CASTLE-ON-TYNE N ew castle  
C em e ta  1  C om puter M art. 16 N orthum berland
C t. TEL: 10632) 32 7461

W A L E S

ABERDARE Inkey C om puter S e rv ic e s  Ltd ., 
70 Mill S t . T he  S q u a re , Trecynon.
TEL: (0 6 8 5 )8 8 1 8 2 8

ABERYSTWYTH A berO ata a t  Gallow ays. 
2 3  P ie r S t  TEL: ( 0 9 7 0 | 615522  
CARDIFF R andall Cox, 1 8 /2 2  High SL 
A rcade  TEL: (0 2 2 2 )3 1 9 6 0  

LLANDUDNO (Gwynedd) C om puter 
P lu s D iscount, 15 Clomnel St 
TEL: (0 4 9 2 )  7 9 943
NEWPORT (Gwent) R andall Cox, 118 
Com m ercial S t. TEL ( 0 6 3 3 )6 7 3 7 8  
PEMBROKE R andall C ox. 19 Main St.
TEL: (0 6 4 )  6 6 8  28 7 6  

PORT TALBOT M icro Gon, 6  Royal 
Buildings. Talbot Rd. TEL (0 6 3 9 )  8 8 7 7 3 0  
WREXHAM T E  R oberts . 2 6  King St 
TEL: (0 9 7 8 1 3 6 4 4 0 4 /3 6 4 5 2 7

W A R W IC K S H IR E

LEAMINGTON SPA 1C C om pute rs. 43 
R u ssell S t .  TEL: (0 9 2 6 1 3 6 2 4 4  

RUGBY T he Rugby M icro C en tre , 9-11 
R egen t S t TEL: (0 7 8 8 )  706 2 2

W E S T  M ID L A N D S

BIRMINGHAM Sherw oods, Gt. W es te rn  
A rcade. TEL: (021) 2 3 6  7211 

DUDLEY C en tra l  C om puters (Dudley), 35 
Churchill P re c in c t TEL: (0 3 8 4 )  238169  
ERDINGTON T he G am ek eep er G rand Fare, 
High S t. TEL: (021) 3846108  
WEST BROMWICH Bell £  J o n e s ,
3 9  Q u eens S q  TEL: (021) 5 5 3  0 8 2 0

W IL T S H IR E

SALISBURY W ltym atk  C om puter Cantra, 
2 0  M iltord SL  TEL: (0 7 2 2 1 2 6 6 8 8

W O R C E S TE R

WORCESTER David W aring L id .
1 M arm ion H ouse, High S t  TEL: (0 9 0 5 ) 27551

Y O R K S H IR E

BRADFORD E rricks F o to -S on ic  House, 
R aw so e  Sq. TEL: (0 2 7 4 )  30 9 2 6 6  
DONCASTER York C om puter C en tre , 8  
O ueensga te . W aterdale  Centre 
TEL: (0 3 0 2 )  2 0 0 8 8
HUDDERSFIELD R icha rds (formerly 
L au rle sl  12 Queen S t TEL: (0 4 8 4 )  2 5 3 3 4  
LEEDS B ass £  Bligh 4  Low er B nggate  
TEL: (0 6 3 2 )  4 54451
SHEFFIELD Su p e rio r S y s te m s  L id . 178 
W est SI. T E L  (0 7 4 2 )  7 5 5 0 0 5  
SKIPTON Look £  S ee . 4 5  Belm ont Bridge 
TEL: (0 7 5 6 1 6 0 0 7 8
YORK York C om puter C en tre , 7  S tonegate  
A rcade. TEL: (0 9 0 4 )  6 4 1 8 6 2

N at all etaras carry avary atfvartisad Ham, plaasa phona ta fa ra  m aklnf a | our nay - prlcat corract a t  d m  a af fo fn f to  prase IS O !
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Scaled  a new  P E E K  in m ic ro co m p u tin g ?  If p rin ted  y o u r tip  will e a rn  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 print it. 
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 W1A 2HG.

Freezing your 
Commodore 6 4
These days more games include 
a freeze facility to totally sus­
pend a game for a short while, 
enabling you to answer the 
phone, make a cup of tea etc. 
This version for the Commod­
ore 64 is very simple to use.

After running the program 
given below. POKE 777,192 
will turn the freeze routine on if 
the FI key is pressed and off if 
the F3 key is pressed. The 
freeze routine can be switched 
off with POKE 777,167.
10 REM FREEZE— SETUP 

THE M/C
20 FOR T =49380 TO 49397 
30 READ A: POKE T.A 
40 NEXTT
50 DATA 165, 197. 201. 4. 

240. 3, 76. 228. 167. 165. 
197.201.5.208.250.76.228. 
176

60 REM DEMO 
70 POKE 777.192: REM

FREEZE ROUTINE ON 
80 PRINT B:B=B+ 1 :GOTO 

80
David Gristwood, ■ 
Sunderland,

Side to side 
tactics revealed
Ever wondered how defender 
type games scroll the screen so 
quickly from side to side. The 
following example on the BBC 
reveals all. (or attempts to).

The routine could be used 
with any micro that uses the 
6845 CRTC (Cathode Ray 
Tube Controller) such as the 
Lynx.

This method of screen scroll­
ing uses register 13oftheCRTC 
which specifies the horizontal 
position of the screen.
10 MODEO 
20 PROCLAND 
30 REPEAT 
40 FOR T% =0 TO 80 
50 PROCSCROLL (T%)
60 NEXT
70 FO R T%=80 TO 0 STE P 

- 1
80 PROCSCROLL (T%)
90 NEXT
100 UNTIL FALSE
110 DEFPROCSCROLL

(X%)
120 VDU23.0.13.X%,0.0.0.

0 . 0 ,0
130 ENDPROC 
140 DEFPROCLAND 
150 LOCAL T%
160 FOR T%=0 TO 1280 

STEP 128

170 PLOT5,T%.RND(5)*30 
180 NEXT 
190 ENDPROC 
Sean Owen,
Buckley, Clwyd,

The Oric LORES 
of movement
When using LORES 1 on the 
Oric-1 a problem occurs with 
the scrolling of the screen. Try 
the following:
10 LORES I 
20 FOR T=0 TO 30 
30 PRINT T 
40 NEXT

The screen reverts to normal 
TEXT as soon as the bottom is 
reached ie as soon as the Oric 
tries to scroll the screen. The 
moral of this tale is; always use 
PLOT to place characters onto 
the screen in the LORES screen 
modes. Unless someone knows 
differently?
B Stiles,
Wilms low, Cheshire

Corruption with 
the BBC
On the BBC, programs stored 
on cassette can corrupt. If this 
happens it can be very 
annoying. When you try to load 
it your Beeb will refuse.

RAM in the Lynx Basic
It is possible to make the Basic on the 96K Lynx entirely RAM 
based, so that it can be modified at will. This is accomplished by 
copying the contents of the EPROMs into the RAM which 
occupies the same address space, and switching out the 
EPROMs. An added bonus is that processing speed is increased 
by 13 percent because the M1 wait state required for the 450 nS 
EPROMs is changed for the faster 300 nS RAMs.

In order to make your Basic RAM based. RESERVE some 
memory and type in the program in the listing. There is a 
complication because the EPROMs have to be. briefly, 
switched in for each screen access.

When the machine code has been entered, execute it with

To quell this type:
•OPT 2.0 
LOAD Program'

The computer, at some stage, 
will say 'Data?, but ignore this 
and the program will continue 
loading. You may then list the 
program and correct the bad 
line.

But before this, try altering 
the volume control on your tape 
recorder a bit!
D Abenshaw,
Potter's Bar, Herts.

Scrolling by 
numbers
Most people know that on the 
Oric, POKEing location 623 
alters the number of lines on the 
screen and can be used to 
protect lines. But what happens 
when numbers greater than 27 
are POKEd into this location.

The machine appears to start 
scrolling from some other part 
of the memory. Values up to 
one hundred or so scroll all sorts 
of rubbish. Numbers greater 
than this (up to 255) give long 
screen lengths. Unfortunately 
these are not much use as they 
do not appear on the screen. A 
program such as the following 
demonstrates this.
10 POKE 623.255 
20 FORT=OTO 1000 
30 PRINT T 
40 NEXT

Note that the numbers wra­
paround at 255 and appear at 
the top of the screen.

To get the cursor back do a 
control-L, to reset the screen to 
normal POKE 623.27.
Barry Scofield,
Oldham, Lancs.

Atari screen
CALL&FB9A. To prove t hat it is working, type
POKE & 1418. ASCC O ') and load in a Basic program. When it 
is listed, it will be seen that all occurences of the keyword LETmemory located will have been replaced by LOT You are now in a position to

I have always wondered where customise your Lynx Basic.
the screen memory is located in Chris Cytes,
my Atari, as many other Mangotsfield, Bristol
routines are able to use direct FB9AII 21 00 00 LD HL.0000H
p e e k s  a n d  POKES FB9DHF.5 PUSH HL

To find the screen location FB9EH D1 POP DE
(whatever the memory) use: FB9FH01 00 50 LD BC.5000H
s c r e e n = p e e k ( 8 8 ) + p e e k ( 8 9 ) FBA2H ED BO LDIR
•256 FBA4H21 ABFB LD HL.FBABH
POKE SCREEN.  ASC ( " a " )  —32 FBA7H22 6D 62 LD (626DI l).HL

If the character is less than 32, FBAAHC9 RET
just add 64. To poke anywhere FBABII CD 5E 08 CALL 085EH
on the screen use: FBAEH3E 10 LD A. 1 OH
p o k e s c r e e n + x + (y * 4 0 ) . FBB0H 01 7F FF LD BC.FF7FH
a s c  ( " a " )  —32 FBB3H ED 79 OUT (C).A
Alan Ramsey, FBB5H C9 RET

RENUMbering beats 
RESET on the Dragon
Pokeing on the Dragon 32 can 
sometimes cause the machine 
to crash unexpectedly. A very 
frequent crash is when the 
keyboard freezes, and the only 
.option open is to press RESET. 
After pressing RESET, type 
LIST and sometimes only the 
first few lines of pogram are 
there, the rest being useless 
jargon. To get your program 
back, all you need to do is type 
RENUMber.

Although you are unable to 
RUN it. you can SAVE it ad 
reloaditafteracoldstart. I have 
found this routine worked quite 
often when POKEing my 
Dragon.
J Blatch, Newton Abbot,
S Devon.
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More than fun and games!

w i t h i f i e T f t e
by Prim er Educational Software

Theever-popularMr. Men help prepare 
young children for reading with four 
simple and absorbing games designed 

to exercise essential skills as well as entertain.
An easy-to-use, colour-coded key guide 

is included with an illustrated introductory 
book, featuring the Mr. 
Men. For ages 4 to 8 
years. Available now on 
cassette for the BBC B 
(Spectrum 48K and 
Electron versions 
coming shortly.) £8.95

by Widgit Software

T ] wo mind-stretching, space-age games 
M  r  to test mental arithmetic and nimble 
L J  fingers.

In Sum Vaders alien robots invade the 
earth. Only quick thinking and fast reactions 
can prevent them. Several levels of difficulty 
and a two-player game with a handicap 
option make Sum Vaders equally testing for 
all family members, from 8 years to adult.

Robot Tables challenges the young 
player to make a series of perfect robots.

Knowing your multiplication 
tables is the key to controlling the 
robot-making machine. With a 
learning mode and a testing 
mode, Robot Tables is a fun way

for early learners, 
and more ad­
vanced children, 
to master an 
important and 
often neglected 
skill.

Available now on cassette for the 
Spectrum 48K and Commodore 64 (BBC B 
and Electron versions coming shortly). £ 6 .9 5

OCSAR 
THE CAT

by Andromeda Software

eet Caesar, a cheeky young cat on 
duty in a well-stocked larder. He’s 

•  •  kept busy chasing a gang of hungry
mice eating the family’s food. Playing against 
the clock, you guide Caesar along crowded 
shelves to pounce on the mice.

A fast, colourful, all-action, arcade-style 
game with catchy music and a best-score 
record. Challenging for high-scoring arcade 
addicts as well as great fun to play for the 
novice. . ,

Available on cassette for the 
:o m m o d o re 6 4 ^ .^ - £ 8 .9 5

Prices include VAT and post and packaging. 
MIRRORSOFTprograms are available from selected 
branches of W. H. Smith and Boots, and other 
leading software stockists.
Trade enquiries welcome: phone 01-822 3580.

SOFTWARE FOR ALL THE FAMILY
To MIRRORSOFT. PO Bo* 50, Bromley. 
Kent. BR29TT
Please send m e the  fo llow ing  (enter 
num ber required o f each item  in  ~  
the space provided):

| First Steps with the Mr Men (MM01)

Quick Thinking! (OT01)

Caesar the Cal (CC01)

I enclose a cheque/PO fo r £  made payable
to  "R eaders' Accoun t: M irro r Group Newspapers Ltd".

I Commodore I I understand that rrty 
64(05) : rem ittance  w ill be

held on  m y behalf in 
the bank account 
nam ed above until 
the goods are 
despatched

Or please deb it m y  ACCESS/BARCLAYCARO fo r  the  sum  o f C 
card  no  |  I I  f  I I I  T  r  H " f

n

Signature

Nam e......

Address

Oiler applies in Great Britain ana Eire only Please allow up to I t  ( J e w  lor Winery in the Uk MIRRORSOFT is are*s«re« Irene mirkot Mirror Group NnapeperslU .Co. Rep No 166660 Reg (Mice Homo™ evens. London ECI
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I
PCN PRO-TEST

HARDWARE
John Lettice meets the American side of the Sinclair family and finds a lot to like.

Souped up Spectrum
Fancy a Spectrum packed inside a slim, 

elegant metallic case, complete with 
space bar, joystick ports, three chan­

nels of sound and a cartridge slot? Well, 
you can get it, but it’ll run hardly any UK 
software, it won't work with your televi­
sion, and you may have a little trouble with 
the power supply.

Yes. it's the Timex 2058, and it can be 
yours for under $200. exclusive of the 
mailing costs from the States. There are no 
plans to release it here — but it's a pretty 
iooking beast, and Spectrum users can still 
dream dreams . . .

Documentation
As the Timex 2058 and the Spectrum are 
basically the same machine, the manuals 
have a lot in common, although the basic 
presentation of the Timex manual is 
clearer. The latter is both more and less 
detailed than the Sinclair version — the 
authors seem to have taken the view that 
it's more important to get users up and 
running than it is to given them a complete 
course in using the machine.

So, if you look at the chapter on maths in 
the Spectrum manual, you'll find the 
functions are covered, while maths on the 
Timex is apparently confined to 
arithmetic, random numbers and 
integers. This is the case 
of points in the Timex manual, and 
while much of the balance is 
out in the appendices, and there 
certainly is a need for good basic 
instruction, we're really starting to get 
into Programmer's Reference Guide 
territory here. Serious users will have 
to look for supplementary information

This problem is made more acute b 
fact that the Timex has a number of 
display modes. Display Mode 1 is 
standard Spectrum screen mode, while 
Mode 3 is an additional normal screen and 
Mode 2 is an ultra-high resolution screen, 
using64 columns and with resolution of 512 
by 176. Mode 4 is ultra-high colour 
resolution, allowing you to assign colour 
parameters to individual rows of pixels 
within a character position.

But trying to access these in Basic 
programs is crash-a-minute stuff. The 
manual gives you the commands you ne( 
to select them, but there's nothing you can 
do without a thorough knowledge of 
machine code. Eager punters are referred 
to the forthcoming 775 2000 Advanced 
Programming Concepts Manual, which 
may not be as advanced as all that if it still 
refers to the 2000. The 2000 was the 
original concept, and very much a Spec­
trum; although the manual refers to the 
2000 throughout, Timex eventually 
elected to wait until the enhanced 2068 
could be got ready.

At any rate, Timex seems to have looked 
at the Commodore concept of computing

and found it good. The 2068 certainly has 
some pretty neat specifications, but if you 
want to access the most intriguing of them, 
you’ll have to cough up the extra for the 
advanced programming manual.

Construction
The Timex is, by Sinclair standards, a 
relatively large beast. It’s 14.Sin wide. 
7.Sin deep by 1.75in high. It’s finished in 
aluminium style plastic, and the rubber 
keys have gone out the window — the 
Timex uses hard plastic keys which are 
the same size as the Spectrum's but 
incorporate an extra caps shift, a larger 
enter key, and a space bar. It may be the 
same size but it seems a lot less cramped 
than the Spectrum keyboard in use.

The right hand side of the case incorpo­
rates a cartridge slot — no Interface 2 here 
— which has a snap-down lid. There is a 
power switch on the right hand side of the 
case, although there's no light to tell you 
whether it's on or off. and there is a

connector on each side for an Atari-type 
joystick. Round the back we have sockets 
for power, ear, microphone, monitor and 
TV — UK monitors seemed to run 
perfectly well off the monitor output. 
There’s a standard looking edge connector 
on the left hand side, complete with a 
clip-on cover to keep miscellaneous gub- 
bins away from the circuit board.

UK peripherals will fit the edge connec­
tor— indeed a number of companies in this 
country are marketing slightly classier US 
variants on the ZX Printer, but the 
connector itself is slightly longer than the 
Spectrum's which implies Timex is plotting 
something here. The company is currently 
thought to be working on an 80 column 
printer using plain paper.

The speaker is still buzzer-ish, and 
surprisingly still resides on the base of the 
machine, but it's a bit louder. The extra 
sound chip allows you three channels of 
sound or noise, so with the necessary 
amplification you can get as symphonic as

20 PCN DECEMBER 8-DECEMBER 14 1983



PCN PRO TEST
HARDWARE

Right: the rear of the 
Timex with cassette, TV 
and monitor connec­
tors at far right. On the 
left is an expansion 

socket for disk or prin­
te r —  possibly. Below 
right: The cartridge 
socket exposed.

you fancy.
There’s also a mysterious little switch 

beneath the machine which appears to be 
something to do with the banding system 
US TV channels follow.

Remove six screws — tougher than the 
eminently chewable Sinclair versions — 
lift off the case, and brace yourself. If I 
hadn’t seen it behave like a Spectrum with 
my own eyes, I'd have my doubts about it 
being the same machine. The ULA, 
naturally, is different, and there's the 
sound chip, but there's also no heat sink, 
and it appears to do clever things with six 
64K chips to produce its 48K.

The layout of the chips is different, and 
much gappier — no way is this a Spectrum 
board slotted in a big empty case. And the 
heat problem seems to have been dealt 
with quite efficiently. A couple of large 
wires crossing the board on the review 
machine indicated design revisions, but

2 5 ^
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NOW WE'VE REMOVED THE BIGGEST OBSTACLE 
BETWEEN YOU AND THE FAMOUS APPLE l i e .



If you know about personal 
computers, you know about the great 
reputation of the Apple lie.

B ut what you may not know is 
that now we’ve made the He attain­
able as an element of our unique 
Professional Home Computer Package.

So you won’t  need the bank 
managers blessing before buying one

T H E  PR O FESSIO N A L  
H O M E C O M P U T E R  Y O U ’LL 

N E V E R  G RO W  O U T  OF.

W ith around 114 million 
machines in use worldwide, the 
Apple II is the most popular o f all 
professional computers, and it’s easy 
to see why.

Features include a full-size key­
board, and a king-size 64k memory, 
which can itself be doubled with an 
auxiliary card.

A  range of printers is also 
readily available, just part of the com­
prehensive and compatible family of 
Apple-branded hardware.

Making your Apple He highly 
versatile and hugely expandable, to 
develop with your needs.

You can use it directly in con­
junction with your television set, or 
if you require extra clarity for high- 
resolution text, with the special 
Apple II monitor.

ALL T H E  A D VAN TAG ES 
O F D ISK  D R IV E .

Disk drive means speed and re­
liability. It enables you to access 
any o f your programs or data-files 
almost at once, without you having 
to run through them all to find what 
you want.

N ot to mention the fact that the 
best programs are written for disk.

THE APPLE PROFESSIONAL HOME COMPUTER 
PACKAGE INCLUDES AN INTRODUCTORY 

TUTORIAL DISK AND PRIVILEGED PURCHASE 
ARRANGEMENTS ON AN APPLE MONITOR AND 

APPLE'S RANGE OF SOFTWARE.

THE APPLE PROFESSIONAL HOME COMPUTER 
PACKAGE. THE FAMOUS APPLE lie PERSONAL 
COMPUTER. DISK DRIVE, TV MODULATOR. 

OWNER’S MANUAL, £100 TRAINING VOUCHER, 
PRIVILEGED PURCHASE VOUCHERS ON 

ADDITIONAL HARDWARE AND SOFTWARE.

W hich is why Apple disk-based 
systems are the standard for business. 
And why disk drive lifts you far 
above the limitations of cassettes and 
micro-drives.

T H E  CH O ICE  
O F SO FTW A R E Y O U ’LL

N E V E R  E X H A U ST .

T he impressive technical speci­
fications of the A pple lie are 
matched by its range of software.

The widest, most extensive range 
available, in fact, numbering over 
20,000 separate packages.

Naturally, there are plenty of 
educational and games programs.

But the real strength of the 
Apple He lies in its more sophisticated 
software applications.

W hile the Professional Home 
C om puter Package gives unique 
value with privileged purchase 
arrangements on important items.

Such as A pple Logo, the pro­
gramming language for all ages and 
abilities. Such as Applewriter, which 
turns your machine into a sophisti­
cated word processor.

And such as QuickFile, designed 
to  help you manage important every­
day information.

A L L T H E  B E N E FIT S  
O F PR ESTE L.

You no longer need to buy a 
special set to access Prestel."

T he Professional Home 
Computer Package includes a voucher 
towards all the equipment you require 
to link into Prestel at a huge saving.

Opening up wide vistas of infor­
mation and interest for you to browse 

Including access to  Micronet 
800, your own closed user group 
within Prestel. You can even down­
load software from Micronet into 
your A pple computer.

T H E  T R A IN IN G  
A ID S  Y O U ’LL N E V E R  

IM PR O V E U P O N .

You’ll want to  get the most you 
can from your He.

The package contains the Apple 
presents Apple’ disk, teaching you all 
the keyboard basics, as well as a 
superb instruction manual which 
deals with the system in greater depth.

If you wish to learn BASIC, a 
manual is available for that purpose 
too. There is also the option of a free 
professional computer training 
course, so you’ll be able to  use your 
machine better, sooner.

There are a variety of courses to 
choose from, all held at Authorised 
Apple Training Centres throughout 
the country.

T he Apple Professional Home 
C om puter Package. A t around £998 
or less, how can you afford to  buy
anything else?

f a  a p p l e

Telephone 0442 60244 for your nearest 
dealer o r return this coupon  to:

A pple  C om pu ter (UK) Limited, 
Eastm an Way, Hemel Hem pstead, 
Herts. HP2 4BR FREEPOST.

I w ould like to  know m ore abou t the 
A pple Professional H om e C om pu ter 
Package □

N am e_______________________________

Address

Telephone______________________ p cn ih

I may be interested in the A pple 
Business C om pu ter Systems L

PRICE QUOTED IS SUGGESTED RETAIL PRICE 
AND EXCLUSIVE OF CARRIAGE AND VAT.

PRICE IS CORRECT AT TIME OF 
GOING TO PRESS. THIS SPECIAL OFFER IS 

SUBJECTTO AVAILABILITY.
-  PRESTEL IS A  T R A D E M A R K  OF BRITISH TELECOM.



B e ta
Database

I w o u ld  like  t o  d isco ve r O rm b e ta , p lease 

send m e y o u r  la te s t b ro c h u re  □

I am  in te re s te d  in  be co m in g  an  O rm b e ta  

dea le r □  Tick as requ ired .

N a m e ......................................................................

O rg ..........................................................................

A d d re s s .................................................................

0RH8ETA SOFTWARE

SELECT REQUIRED PROGRAM |

.
SALES LEDGER

2 PURCHASE LEDGER

3 STOCK CONTROL

4 PROOUCT INVOICING
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I

this is no innovation as far as Sinclair 
products are concerned. I assume the 
amendments will be made more perma­
nent — and the serial numbers printed on 
the board rather than painted — at a later 
date.

The keyboard connects to the board via 
a single ribbon cable rather than two as 
with the Spectrum, but get out the 
magnifying glass and check the circuits and 
you'll probably find a Spectrum in there 
somewhere.

Screen
As we’ve said, the Timex has four display 
modes, three of which are relatively 
inaccessible. Mode 1 has the standard 256 
by 176 resolution, and is to all intents and 
purposes the one you'd use if all you want is 
a Spectrum. Experiments with OUT 
255. x produced a number of exotic 
effects, and precious little of constructive 
use.

Accessing Display Mode 2, the 64 
column mode, was particularly intriguing. 
It produced narrower characters at the 
bottom of the screen, hut only 32 of them. 
This appears to be because the 64 
characters are dealt with by two pages of 
memory, 32 characters each, and these will 
appear in alternate spaces. You get a better 
idea of this with one of the OUTs not 
mentioned in the manual, which produces 
a screen with 32 vertical bars.

However, several of the OUTs I tried 
appeared to scramble the RAM all over the 
top half of the screen, so it clearly needed a 
lot more investigation than I was capable 
of. Also, I can’t see much future for me 
writing software for a machine they won't 
be selling here. With resolution of 512 by 
176, though, the machine becomes far 
more attractive than its UK cousin, and I'd 
dearly like to see software using this to the 
full.

The second normal screen. Mode 3, is 
likely to be more immediately available. 
Again it’s no picnic. Provided you can get it 
working without too much hassle, it'll 
provide a number of useful programming 
short-cuts. Mode 4, the 'ultra-high colour 
resolution' mode, is also fascinating. If you 
can change INK. PAPER. BRIGHT and 
FLASH for individual rows of pixels in 
single character spaces, you should be able 
to produce multi-coloured shimmering 
wonders in your graphics. All very temp­
ting, isn't it?

Storage
Currently, storage is by tape or cartridge. 
Tape operates just as effectively as on the 
Spectrum, and we can assume that car­
tridge — none were available — gives 
results as quickly as any other cartridge 
system. The manual refers to 'disk or other 
storage medium' for the future, but doesn't 
commit itself.

The Microdrive maps that figure in the 
Spectrum's memory map have, apparent­
ly, gone out of the window, but there are a 
couple of areas that might still fit the bill. 
Bearing in mind the Spectrum's storage 
didn't exactly turn out the way many 
people expected, being cagey isn’t a bad
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idea, and though it’s possible Timex will 
come up with a disk system. Microdrives 
are not totally out of the question.

The memory itself is only 48K. but there 
is scope for bank switching. This means 
that up to 256 banks of 64K memory can be 
accessed in groups of 8K, with a maximum 
of 64K at a time, and up to a maximum 
16Mb. This — how did you guess — isn't 
much use at the moment, but apparently 
some of the ROM cartridges use it, and it's 
likely that add-on devices to allow you to 
use it will be produced in the future.

Operation
The Timex Basic is essentialy Sinclair 
Basic, heading off on the latest phase of its 
campaign to conquer the world. But there 
are a few additions. DELETE can be 
found in the same place as on the 
Spectrum, and operates in the same way, 
but it also has a block delete function. So, 
use the command DELETE x,y where x 
and y are line numbers, and the relevant 
block of a program will be deleted.

The manual gets a bit wacky at this point. 
It alleges that if you type DELETE 4000. 
line 4000 will be deleted. Why should 
anyone want to do this, you may ask, when 
simply typing 4000 gets the same effect? 
Correct, and when you try DELETE 4000. 
it won’t accept the command anyway. 
You've also got the word DELETE 
appearing on the screen when you try to 
delete letters in K mode. The manual 
again:

'It turns out that the auto-repeat key 
feature is your solution. With the L cursor 
showing, hold the caps shift and the O keys 
down: the word DELETE and the colon 
(and. likely. PAUSE and some of the line 
number) will be deleted.'

Honesty is certainly the best policy, but I 
couldn't get the thing to delete a line 
number at all.

Other extra commands are FREE, 
which gives you the RAM space remain­
ing; STICK, which calls the joysticks; ON 
ERR, which seems to be on holiday from 
Applesoft; RESET, which is used to 
initialise peripherals, and SOUND. These 
have been added at the expense of such 
things as those funny curly brackets you 
probably never use anyway.

SOUND is the most interesting, and 
follows the syntax SOUND a,b;a,b; . . . 
The first number specifies the register, 
while the second specifies a value. You can 
designate one of 15 registers with an 
individual value, and up to 15 can he 
included in one SOUND statement. The 
manual’s a bit sketchy on the possibilities

but gives a table of note values, so it’s all 
there if you have the patience.

I’ve already touched on the memory 
map, and on the fact that UK software is 
unlikely to run on the Timex. The reason 
for this is something I can only think of as 
diabolical cunning on the part of Sinclair 
and Timex. Basic programs seem to work 
fine, obviously with the exception of the 
extra commands detailed above, but 
machine code seems to be a total no-no.

The Timex’s Basic program area occu­
pies a different space from the Spectrum’s, 
and while the memory maps are similar, 
they are different enough for you to be 
pretty well stuck if you have one of the two 
machines in the wrong country. In the US, 
this means that you'll just have to wait for 
Timex produced software, or for UK 
software to be converted.

Verdict
It seems Timex has been playing a 
dangerous game with this one. The original 
concept of selling the Spectrum in the US 
was probably a good one, considering the 
success the ZX81 has had there. But by 
deciding to wait until it had a machine of its 
own. Timex has lost time, and landed 
itself in the middle of a price war. The 
Timex came out with a list price of 
S199.95, and is probably selling for about 
$150, or about the level of the Commodore 
64.

Facing such tough competition and 
developing a software base at the same 
time is going to be difficult. That said, it's a 
machine that deserves to succeed. Its 
expansion potential is massive, and well- 
written software, using the machine's extra 
facilities, could be very good indeed.

The almost universal reaction to first 
sight of the 2058 is ‘that’s what the 
Spectrum should look like.' Granted, the 
Spectrum was an excellent deal when it 
first came out, and it’s still a very good deal 
now, but really it’s being hoist by its own 
expansion facilities. Now most of the bits 
are there, it would be nice to be able to buy 
it all in the one box, with an improved 
keyboard, and the Timex goes some way 
towards this.

It may be that as far as Sinclair is 
concerned, this way lies madness. Rede­
signing a micro when it’s possibly half way 
through its useful life probably isn’t a 
totally smart idea, and Sinclair could well 
be more concerned with moving on than 
with tidying up.

So taking a look at this one is likely to be 
the closest we’ll get, at least for the 
moment. Still, we can dream . . .

SPECIFICATION
Price $199.95 (plus 15% VAT and 6% duty).
Processor Z80A 
RAM48K
ROM 24k ( 16k plus bank-switched 8k)
Text screen 22 rows by 32 columns, or 22 rows by 64 columns 
Graphics screen 256 by 176 pixels, or 512 by 176 pixels 
Keyboard 42 multi-function hard plastic keys, or semi-typewriter style 
Storage tape
Operating system Sinclair Basic
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NEWBRAIN WP: Part 3
C hris R ust ties up  th is w ord  p ro cesso r p ro g ram  fo r th e  N ew bra in  in th e  th ird  in sta lm en t.

Words wrapped-up
You're now on the point of completing 

our word processing program.

The keys to tape control are 
ONBREAK and ONERROR. They are 
like those poisonous fish that the Japanese 
eat. If the chef does the job correctly every 
time then you are OK. If the chef makes a 
tiny syntax error you're dead.

Be sure to SAVE the latest version of the 
listing before you even think of testing it. 
Then, when the Newbrain starts chasing its 
own tail you can pull out the plug without 
anguish.

The important routine is SET UP 
TAPE. This allows the tape to be posi­
tioned without pulling out the remote plug 
or leaving the program. It is no substitute 
for true remote control; we’ll all have a 
good laugh about it one day, but it is the 
best we can do at present.

The Menu
MENU divides the screen in two. The top 
half is an index of pages, updated on exit 
from EDITOR. The bottom half is a menu 
of prompts.

This menu can scroll off to clear the 
lower half for use by other routines.

First selection of function is by a single 
keystroke, eg. ‘e’ for EDIT. The selected 
routine takes over and requests page 
numbers.

You can usually abort the routine with 
ESCAPE, returning to MENU. During 
LOAD you can abort with the buroon that 
stops tape input on your machine. On 
Model A it is STOP, on Model AD it is *  '.

Page number input allows for versions 
with two digit numbers so single key entry 
is out. INPUT or LINPUT are OK if you 
are the only user; anyone else wants a 
crash-proof display.

ENTER NUMBER is a highly modified 
screen editor which only accepts certain 
keystrokes. It will not let the cursor move 
outside a box defined by a control 
character at each end.

READ NUMBER does what its name 
says and INPUT PAGE NUMBER cobb­
les these two together as a crashproof 
means to input a value within a given 
range.

In setting up, I referred to exotic strings 
used by TRAPKEY. Before running1 
MENU and INPUT routines you must 
enter these strings in place of the tempor­
ary ones.

Sp$(l) traps the characters e, 1, s, p, c. 
These are the keystrokes which select 
functions from MENU. The characters of 
this string are:
1 CHR$ (141): GRAPHICS/m 
2CHRS (148): GRAPHICS/u 
3 CHR$ (155): GRAPHICS/(
4 CURS (152): GRAPHICS/x 
5 CHRS (139): GRAPHICS/k

Sp$(2) defines keystrokes acceptable to

MENU FUNCTIONS

MENU
1 9 9 9  REM MENU
2 0 0 0  PU T c 1 :GQSUB9300

PRINT INDEX 2 0 1 0  ? : F 0 R a = l T 0 5 : ,’ m u t ( a )  : N E X T a : ? : ? p t S ( 0 )

2 0 2 0  m l= 1 iPUTcu:GOSUB20000:PUTcbIGOSUB20

S e l e c t  c o n t r o l  s t r i n g  s p * ( m l )  lo r 1 0 0 1 IF m3=1 THEN2020
2 0 3 0  m4’ » 3 - l  :3Nm4GOSUB3000,3 1 0 0 ,  3 2 0 0 ,  330

D i s p l a y  c u r s o r
G e t  KEYSTROKE f ro m  KEYBOARD 
Check  KEYSTROKE w i t h  TRAPKEY 
I I  KEYSTROKE n o t  a c c e p t a b l e ,  9 0  b a c k  a n d  

9 e l  a n o t h e r  u n t i l  i t  i s  
S e t  F u n c t i o n  l l o 9  m4 t o  i n d i c a t e  menu 

l u n c t  io n  r e q u i r e d  
P e r l o r m  r e q u i r e d  f u n c t i o n  
S t o r l  a g a i n

0 , 3 4 0 0 IGOTO2000

EDITOR
SET UP INPUT 2 9 9 9  REM EDITOR

S e t  p r o m p t  p t * t m 5 )  t o  "TO p a g e i " 3 0 0 0  GOSUB1 0 3 0 0 im5-  1 i&OSUBl0 4 0 0  : t 9 - n n : o g

INPUT PAGE NUMBER an n  1 lFks»27THENRET

S e t  TARGET a nd  PAGE t o  NUMBER 3 0 5 0  PUTat  9 , x y , 1 , 3 :m l“ FALSE

I I  ESCAPE p r e s s e d  t h e n  RETURN t o  MENU 3 0 6 0  GOSUB20000:GOSUB20100: IFks=27THENG0

R e m a in d e r  o l  EDITOR h a s  b e e n  d e s c r i b e d SUB22100;RET
3 0 7 0  ONm3GOSUB20200, 2 1 0 0 0 , 2 1 1 0 0  1 GOT0 3 0 6 0

LOAD
u i p e  menu

Pr  i n t  " P l a y  T o p e ”
OPEN TAPE IN
I I  U s e r  h a s  p r e s s e d  STOP t h e n  RETURN to  

MENU
S e t  L i n e  No y y  a n d  P r o m p t  No m5 lo r  

OERIFT 
VERIFY
I I  " n "  p r e s s e d  t h e n  s t a r t  a g a i n  
I I  ESCAPE p r e s s e d  t h e n  RETURN t o  nENU 
I I  " y “  p r e s s e d  t h e n  c o n t i n u e

UIPE I1ENU
D i s p l a y  name o l  Tape  F i l e  
S e t  L i n e  No a n d  P r o m p t  No l o r  INPUT 
S e t  min imum a nd  maximum w a l u e s  mn K mx 

l o r  INPUT 
INPUT PAGE NUHBER
I I  ESCAPE p r e s s e d  t h e n  RETURN t o  MENU 
S e t  TARGET a n d  PAGE t o  PAGE NUMBER 
S e t  SOURCE t o  TAPE STREAM
PUMP
S e t  PAGE T i t l e  P 9 * ( P 9 )
PRINT TITLE
PRINT INDEX s h o w i n g  n e u  t i t l e  

UIPE MENU
S e t  L i n e  No a n d  p r o m p t  No l o r  VERIFY 

VERIFY
I I  " n " s t a r t  a g a i n
I I  " y ” o r  ESCAPE t h e n  RETURN t o  MENU

3 0 9 9  REM LOAD
3 1 0 0  GOSUB1 0 8 0 0 : ? p t  » ( 4  ) :G0SUB24100 = IFks  » 
csTHENRET
3 1 1 0  y y m t r d  :m5=5iGOSUBl1 0 0 0 :0Nm3 "I GOTO 

3 1 2 0 , 3 1 0 0 , 3 1 9 0
3 1 2 0  G O S U B 1 08 0 0 :? F I L E * :y y ” mt*4:m5= 'S :mn=l 

Im x- ss  :GOSUBI 04 00• I Fks =2 7T H E N CL 0SE «tp : 

RET
3 1 3 0  t g = n n : o 9 = n n i s o = t p : G O S U B 2 2 0 0 0

3 1 4 0  P 9 * ( P 9 ) » L E F T * ( P 9 * ( P 9 ) , 2 ) r M I D * ( F l L E »
, 3 ) :GOSUB9400:GOSUB9300
3 1 5 0  GOSUB1 0 8 0 0 :yy=mt  e 3 : m 5 = 6 :GOSUB!1 0 0 0 : 
9Nm3'■ IG 0T0310 0 , 3 1 9 0 , 3 1 9 0  

3 1 9 0  CLOSEHtp:RET

t h e n  RETURN t o  MENU 
s in LOAD)

SAUE
INPUT PAGE LIST 
I I  ESCAPE p r e s s e  
VERIFY ( r e s p o n d  

UIPE MENU
D i s p l a y  p r o m p t  " S e t  up  t a p e "

SET UP TAPE
S e t  l i n e  nu m be r  l o r  VERIFY 

C l e a r  l i n e
S e t  p r o m p t  p t « ( m 5 )  l o r  UERIFY 
UERIFY ( r e s p o n d  a s  in  LOAD)
S e t  TARGET t o  Tape  s t r e a m
F o r  e a c h  PAGE NUMBER In  t h e  l i s t

S e t  SOURCE a n d  PAGE t o  PAGE NUMBER

OPEN TAPE OUT
PUMP
P r i n t  END OF TAPEFILE s t r i n g  t o  Tape  

C l o s e  l a s t  Ta pe  F i le
RETURN t o  MENU___________________________________

3 1 9 9  REM SAUE
3 2 0 0  m5~2 .'GOSUB 1 05 00 : I F k s  =esTHENRET 
3 2 1 0  m5=5iGOSUBl1 0 0 0 :0 N m 3- 1GOTO3220,320 0 

, 3 2 9 0
3 2 2 0  G O S U B 1 B 8 0 0 : ° p t * ( 3 ) 1 :GOSUB24000:yy= 
m t O i P U T b l  :m5-5:G 0SU Bl  100 0 =0Nm3- 1G0T0323 

0 , 3 2 0 0 , 3 2 9 0
3 2 3 0  1 9 r t p : F O R m 6 " 0 T O ! 0 i s o = P 9 ( m 6 ) i p g - s o : 

l F s Or 0T H E N m6 -1 0:GOTO3250 
3 2 4 0  GOSUB24700:GOSUB22000i ,’» t p ,  t r * ( 2 )  

3 2 5 0  NEXTm6:CL0SE«tp 
3 2 9 0  RET

PRINT
INPUT PAGE LIST 
UERIFY ( r e s p o n d

3 2 9 9  REM PRINT
3 3 0 0  m5K2 :GOSUB1 0 5 0 0 : IFks
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ENTER NUMBER. It is a bit les exotic 
than sp$(l). Sp$(2)=“HXYZ[/J 
•aOB5C"
The unusual characters are:
8 CHR$ (94): SHIFT/+
9 CHR$ (95): SHIFT/VIDEOTEXT
10 CHR$ (96): GRAPHICS/;
The brackets are the SHIFTed square 
ones.

Sp$(3) is used by VERIFY and traps y, n 
and ESCAPE. Characters are:
1 CHR$ (161) : ATTRIBUTE ON — 
SHIFT/1
2 CHRS (150): GRAPHICS/u
3 CHRS (67): SHIFT/c 

ATTRIBUTE ON is selected by
SHIFT/CURSOR UP and cancelled by 
SHIFT/ESCAPE.

Another enigmatic item in the SET­
TING UP routine is the constant mt. It 
stands for MENU TOP and is the number 
of the top of the scrolling menu display.

This program uses most of the space in 
the Newbrain. The Newbrain doesn’t like 
that too much—it slows down as it runs out 
of memory. To clear space for it to compile 
object code you should delete all REMarks 
and insert a line to delete the setting up 
routine once it has done its job thus:
1999 DELETE-1999 

All REMARKS are on lines ending in 
99.

To delete them try this:
60000 FORa=99TO24299stepl00 
60010 PUT31:?:?:?”60100 DELETE": A 
60020 PUT27,4,12,3 
60030 MERGE#0 
60110 NEXTa: RET 

That’s right, the Newbrain can write its 
own program lines. There are faster ways 
to get rid of the REMarks but I thought you 
might like this one as it introduces yet 
another little known feature of the 
machine.

v\ 0 ^  < 0

• I w • *1 . •

. 1  i  - r  , .

By NSafiLRII Spate J
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TIie RngtJ OFF TV»c? Lard
• • S- < * .  •  < > <1 i •

S e t  TORGET t o  PRINTER
For  e a c h  POGE NUMBER in  t h e  l i s t

S e t  SOURCE an d  PAGE t o  POGE NUMBER 
PUMP

RETURN t o  MENU

3 3 1 0  m5=5 iGOSUB1 1 0 0 0 :0Nm3-1GOTO3320,3 3 0 0  
, 3 3 9 0
3 3 2 0  t 9 = p r iF O R m 6 - 0 T O l0 i s o - p g  Cm6 ) i e 9 = s o :
1Fs  o =0THENm6= 1 0  i GOTO3340 
3 3 3 0  GOSUB22000 
3 3 4 0  NEKTmB 
3 3 9 0  RET

CUT AND PASTE
SET UP INPUT
S e t  m5 t o  g i u e  p r o m p t  “FROM p o 9 e : "
INPUT POGE NUMBER
S t o r e  NUMBER in  l o a n a b l e  n a
S e t  m5 t o  9  i u e  “ TO p o 9 e
INPUT POGE NUMBER
S e t  TORGET t o  s e c o n d  NUMBER nn
S e t  SOURCE a nd  POGE t o  f i r s t  NUMBER no
I f  ESCAPE p r e s s e d  t h e n  RETURN t o  MENU

3 3 9 9  REM CUT AND PASTE
3 4 0 0  G0SUB10 3 0 0 im 5 = 2 :G0SUB1 0 4 0 0 : n a = n n ■ IF 
ks=27THENRET
3 4 1 0  y y = y y t 1 : m 5 = l I&OSUB10400: t g ^ n n io g= n a  
i s o = n a : IFks-27THENRET
3 4 2 0  y y - y y * 1 im5=Si&OSUBl1 0 0 0 :0Nm3- lGOT03 
• * 3 0 ,3 4 0 0 , 3 4 9 0
3 4 3 0  P U T dl 9 , x y , 1 , 3 :&OSUB?2000 

3 4 9 0  RET

INPUT ROUTINES
SET UP INPUT
WIPE MENU
S e t  l i n e  n um be r  y y  f o r  ENTER NUMBER 
S e t  maximum Cmx) a nd  minimum tm n )  v a l u e s  

o f  nu m be r  r e q u i r e d

10 29 9 SET UP INPUT
10 30 0 GOSUB]0 8 0 0 i ? i x x  = ] 6  iy y = m l * 3 ;mn= 1 imx 
— s s  *RET

INPUT PAGE NUMBER
D i s p l a y  p r o m p t  p t* C m 5J  on l i n e  yy 
S e t  c h a r a c t e r  p o s i t i o n  v a r i a b l e  xx lo r  

ENTER NUMBER 
ENTER NUMBER 
READ NUMBER
I f  ESCAPE p r e s s e d  t h e n  RET 
I f  NUMBER nn i s  o u t s i d e  p e r m i t t e d  r a n 9 e 

t h e n  s t a r t  a g a i n

10 39 9 REM INPUT PAGE NUMBER
10 40 0 P U T x y , 1 , y y i ? p t * C m 5 J * x x = 1 6
10 41 0 GOSUB 1 06 00  iGOSUB 1 07 00  :1 Fk s  =e s  TI1ENR 
ET
10 42 0 IFn n  <mnORnn>mxTHEN10410 
1 0 4 3 0  RET

INPUT POGE LIST
SET UP INPUT
S e t  p r o m p t  f i 0 9  m5 t o  g i v e  “FROM p o 9 e : “ 

S e t  l i s t  p o i n t e r  m6  t o  z e r o

INPUT PAGE NUMBER 
I f  ESCAPE p r e s s e d  t h e n  RET 
Odd NUMBER n n  t o  l i s t  
Odd NUMBER t o  d i s p l a y e d  l i s t  
I f  n u l l  r e t u r n  o r  l i s t  i s  1 0  n u m b e r s  
t h e n  r e t  

I n c r e m e n t  m6  

S t a r t  a g a i n

1 0 4 9 9  REM INPUT LIST OF PAGES
10 50 0 GOSUB1 0 3 0 0 :m5~2:mn=FALSE=m6-FALSE 
10 51 0 GOSUB1 0 4 0 0 : I F k s = e s  THENRET
10 52 0 P9 ( m 6 ) * n n :P U T x y , 3 * m 6 - C m 6 >FALSE 3 » yy  
+ 1 : ? n n i : m 6 =m6 *I

10 53 0 IFnn=FALSE0Rm6>10THENRET 
10 54 0 G0T010 5 1 0

ENTER NUMBER
S e t  SOURCE a n d  POGE t o  MENU s c r e e n  d 0  

S e t  c o n t r o l  S t r i n 9  l o r  TRAPKEY 
PLACE c u r s o r  a t  x x , y y  
O i s p l a y  c u r s o r
G e t  k e y s t r o k e  k s  ( rom KEYBOORO 
Ch ec k  k e y s t r o k e  u i i t h  TRAPKEY 
I f  NEWLINE o r  ESCAPE p r e s s e d  t h e n  RET

1 0 5 9 9  REM ENTER NUMBER
10 60 0 so = 0 :p 9 = 0 im ] = 2 :G O S U B 2 2 6 0 0
10 61 0 PUTc u:GOSUB20000: GOSUB201 0 0 i 1FM3>I 
4THENPUTcb:RET
10 62 0 P U T k s * - C m 3 > n  IGOSUB22700 : IFch=58TH 
E N P U T I t - 1 8 * ( k s - l t J  
1 0 6 3 0  GOTO1 06 10

READ NUMBER
P l a c e  C u r s o r  a t  s t a r t  o f  INPUT box 
C l e a r  n*

READ CHARACTER
11 c h a r a c t e r  i s  c o l o n  ( e n d  o f  b o x l t h e n  

i g n o r e  n e x t  t h r e e  i t e m s  
Odd CHARACTER t o  n *

1 06 99 REM READ NUMBER
1 0 7 0 0  P U T x y , x x , y y : n * = " "
1 0 7 1 0  GOSUB22700: 1Fch  r58THEN1073 0 
1 0 7 2 0  n * = n « *C H R* Cc h) :P U T rt :G O T O 10 71 0 
1 07 30  IFNUM(n* 1 “FALSETHENnn =FALSEiRET 
1 07 40  nn =U AL (n *l : RET

UI1PE MENU
P l a c e  c u r s o r  a t  t o p  l i n e  o f  MENU 
S c r o l l  o f f  c u r s o r  l i n e  an d  t h e  9  l i n e s  

b e l o v  i t

1 07 99 REM WIPE MENU
1 08 00 P U T x y , l . m t i 1 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 *? 
mu*(m4) iRET

UERIFY
C l e a r  l i n e  y y  
D i s p l a y  p r o m p t  p t * ( m 5 )
S e t  c o n t r o l  s t r i n g  l o r  TRAPKEY 
D i s p l a y  c u r s o r  
Get  KEYSTROKE f ro m  KEYBOARD 
Check  w i t h  TRAPKEY

I f  KEYSTROKE i s  n o t  a c c e p t a b l e  go b ac k  
a nd  g e t  o n o t h e r

1 0 9 9 9  REM UERIFY

1 1 0 0 0  P U T x y , l , y y , b 1 : ? p t * ( m 5 ) ; :m l- 3  
11 01 0 PUTcu iGOSUB20000iGOSUB20100 i I F m3’ 1 
THEN!1010
11 02 0 PUTcb iRET

TAPE CONTROL
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2 4 0 0 0  ONBREAKGOTO24080:ONERRORGOTO24090 
2 4 0 1 0  UERIFY
2 4 0 2 0  ONBREAKGOTO0:ONERRORGOTO0:RET 
2 4 0 8 0  RESUME24020 
2 4 0 9 0  RESUrt£24010
2 4 0 9 9  REM OPEN TOPE IN
2 4 1 0 0  0NBRE0KG0T0241 9 0 Ik i= F A L S E : CL0SE»t p 
iO P E N I N d t p , 1

2 4 1 1 0  ONBREOKGOTO0:RET
2 4 1 9 0  CLOSEdtp ik s  =e s  :RESUnE24110
2 4 1 9 9  REn OPEN TOPE OUT
2 4 2 0 0  CL O SEd tp i O PEN O U Td tp , 1 , P 9 * C P 9 1 *RET
2 4 2 9 9  REN CLOSE TOPE OUT
2 4 3 0 0  ? d t p , e n * i C L O S E d l p i R E T



After you’ve owned a micro for a while 
you begin to wish you’d invested in a bigger 
memory.

But when you want to upgrade you are 
suddenly faced with a number of problems 
the brochures didn’t mention.

If you have one of the cheaper models 
you probably won’t be able to upgrade at all.

And with some of the more sophisticated 
machines you will be shocked by the expense 
of the hardware required to upgrade.

Not with the Lynx.
Probably the single most important aspect 

of Camputers’ Lynx is its expandability.
From the start the Lynx was designed to 

be upgraded-internally. From 48K, to 96K, to a

48K Lynx £225 96KE299 128KE44S
Lynx micro-computers, peripherals and software are available from se lec ted  
nationwide dealer network. For your nearest stockist, telephone 0223-315063.



YOU W ONT 
HAVE TO BIN 

A  LYNX.

fully professional 128K-and beyond.
The 128K Lynx (available December) 

with additional Disk Drives opens the door to 
the exciting world of CP/M* where you will 
find a vast range of ready made small business 
programs from famous software houses.

You can buy into the Lynx system at a 
level that suits you and your family and be

assured that when you want to move on to 
bigger things you won’t be left with a bin full 
of electronic junk.

*CP/M is the trademark of Digital Research Inc.

branches of Dixons. Laskys, John Menzies, Spectrum. Leisurebase, Big M, and a 
Cam puters PLC, 33A Bridge Street, Cam bridge CB2 1UW. EXPANDABLE NOT EXPENDABLE



mOGUL

moeuLm o c u L

CREATOR S REVENGE
The creator assembled a massive army of *  
robots and injects to take revenge on the 
earth Destroy insects, get treasures, and get 

the neutron bomb deactivator. Battle 
robots and destroy the neutron bomb 

before it annihilates your city Miss and you 
must face the mutants. Features 4 different 

screens
COMMODORE 64 

£7.95

METAMORPHOSIS
You stumbled into the nest of the Cyglorx 
and find yourself fighting off robot tanks 

guarding the Cyglorx eggs. You think you 
have everything under control and then the 
eggs start hatching. Commodore 64 version 

features 4 different screens.
VIC 20 -  COMMODORE 64 

£7.95

OTHER GAMES AVAILABLE

MOGUL COMMUNICATIONS LIMITED 
90 Regent Street, London \X/1R 5F*T Telephone 01-437 3156/7j

— GSS3 
POLLYWOG

H i
.■$ -askm



DRAGON ACTION
With a bit of patience you could be having a lot of fun this Christmas with a Dragon Scramble.

Cavern code
SS Ram. our arcade quality S c ra m W e -^  Darren Eteo

the final part is quite short. PCN issues 38 and39, and if you've missed
S S E " —  Service, 53-55 Fri.S S „ee,

London W 1A _____________________________________________________

C813
0 8 !  3  A] 80 
C9'. l  27*32 
6 8 ] 7  5A 
G 8J8 20F9 
08] A
0 81A J0BE0FC4 
0 8 ]E A0A4 
0820  CO0C 
0822  8E7024 
0825
0825  A ]80 
0827  274B 
0829
0 829  5A 
082A 20F9 
0 82C
0820 BEAFC6
682F 30AA 
08  J  2
0833 A780 
0833  7A0FC.C.
0 830  20F9

08E 7 B770C2 
G8EA AE84 
08EC 6CAAAA 
08 EF 207C 
08F1 39 
08F2
G8F2 108E70C4 
08F6 BG70C2 
08F9 2001

C8FC
08FC E0A0 
08FE C41F 
0 900  C l00 
0 902  2211 
0904  8E70C3 
0 9 0 7  F070C2 
O90A AE85 
C90C 4A 
0 900  AFA0 
O90F 4C 
0 910  C002 
0 912  F770C2

055C ClAA 05FA AFA6 06 AD 8D2F G750 E6A6
O0AF 17020D 075F  4A
O0B2 39 076 0  04 IF
008*3 G702 F10FC.F
O0B3 3410 070 5  2638
O0B5 B0FF23 G767 F6704L
0 088  8A08 0 70A AEA5

050 8  308820 G0BD 8E 00ei G70E C202
0 602 0 7 7 0  F7704E 0 925 CEAAAA

0 0 1 2  20F4 C6O0 BOFD 077*3 54
001 4  39 0 0 0 2  B7FF20 0 774  F7708A G92A
0015 00 C5  7FFF20 0 7 7 7  BE0FC.2
601 5  BO70A8 0 0 0 8  9D0D 077A 8003
001 8  2001 C60A 3001 677C B76FCF G92F EF84
0 01A 39 0 000  8C0037 C77F OF AAAA
00  IB 060F  25EF 078*2
6 0 IB B70FCF O0D! D6FF23 0 782  ED84
0 0 IE 1B8E70A9 0 604  3510 G784 308820 0939
062 2  AtAO 0 606  39 0 787  7A6FCF 0930
0 024  8003 6 007 078A  20F6 r-143 AC*A6
6 020  B76FCC 0 007  IF  12 078C BE6FC.0 C942 AE84
0 029  CCAAAA 0003 678F  86AA 086 0  860A 0944 8 CAAAA
O02C 0 0 0 9  3 ! JF 0791 686 2  B76FCF 034 7 2704
O02C E084 G0OB 20FO 0731 A780 6949 902 2
G02E 308820 C0OD 33 0 7 9 3  7A0FC.C
0 0 3 ] 7A0FCr. CODE 0 736  26F3
0034  20F0 CODE FOOF00 0 733  C00200 6940 3422
0 030  3089FEE0 G6E! 930003 6 799  FO70E1 G34F AEA6
G03A BC0FCD C0E4 FD6FC0 C73E 39 0951 108E7O42
0 030  2400 06E 7 B66F0E 079F 0955 8000
O03F £6830140 06EA 43 673F  9302 0957 B76FCF
0 043  C 1AA 06EB K41t G7A3 2EA6 095A
0 045  20HF 06E0 8002 07A3 !08E70A3 095A ECA]
0 047  328340 06EF B76FCF 07A7 8O70A8 6950 ED84
G04A 200A OOF2 B70FCC G7AA 095E 3088EO
G04C C0F5 FCOFCO C7AA AEA6 087 0  A602 0361 7A6FCF
00 4 C E688C0 06F8 C300A3 07AC BC6F04 20F 4
C04F C.1AA G6FB FD6F06 07AF 2253 0306 3522
0651 2003 G6FE 1F01 G7B1 BF0FC.2 0968
005 3  3088C0 0 700  C655 C7B4 308331*20 0368 000 2
0050 0702 0?B6 BC8FC4 C96A 2EB7
605 6  108E700O 0 702  A084 G7BB 2547 33
C05A 8009 0704 81 AA 07BD 4C
G65C B76FfT 0 700  2613 G7BE E6A6 3422
O05F C 708 f7 S 3 O7C0 4A F070C2
G05F E0A1 070A 7A6FCF 07C1 C41F 0972 A t A5
0061 ED84 0 7 0 0  26F3 07C3 F10c r r 0974 EEA6
000 3  308820 G70F 8E0500 07C6 2708 G976 AFA6
000 6  7A6FCC 971*2 C7C8 SC 0378 C002
000 9  20F 4 C37A F770C2
C06B BG6FCF 07CC 2702 G97D C605
C66E 108E70A9 037F F76FCF
007 2  3089FEOF O7D0 093*2 CCAAAA
067 6  AFA0 0 700  F670A8 6995 33C8E0
067 8  8302 0 7 0 J  AEA5 C998
G67A 2E3F 0 7 0 5  AFA6 0988 EDC4
007C  108E7PAA 0 7 0 7  CO02 G39A 3JC8E0
0 0 8 0  B670A8 670 3  F770A8 0990 7A6FCF
G683 0 723 07DC BE6FC6 0990 20F6
0 683  E6A6 670F  86AA 0992 33C900C0
0 085  C41F 0 7 E 1 08 AD FC0FC0 0990 FF0FC2
0 087  C l00 G7E1 A780 0999 F 66FC3
6 689  2011 67E 3 7A0FC.C. 08B3 FD0FC0 G99C 64  IF
0 083  8E70A.9 O7E0 20F9 03B0 CC0005 G99E F70FC7
068E F670A8 03A] 108E724F
0091 AE85 C7t*A B70FCF 09A5 B6704E
0 093  4A 07E 0 CCAAAA 08BF 03A8
0094 AFAO C8BF FC6FC0 03A8 A t AC
0 690  4C
0 097  C002 07F3 ED84 09  AO 224C
6 0 3 3  F770A8 073D C41F 67F5 308820 G3AF BF0FC4
009C G73F F76F0F G7F8 7A6FCF G9B2 30890120

OSES 20F8 O03C 8202 07FB 20F6 G8C0 2 506 0966 BC6FC2
609E 8101 0 7 4 6  B6704E G7F0 C00500 GCCF 8006 09B3 2540
O0A0 22E1 G749 080 0  FD70E1 0 8 0 J B770C2 (19BB F66F65
G0A2 39 6 7 4 9  AEA6 080 3  39 0 804  39 C3BE 04  1F
60A3 G804 C8D5 O9C0 F10FC7
O0A3 90FF00 080 4  8002 0 805  BE0FCO C9C3 SC
66A0 8401 0806 2E-A2 0 808  3 0 8 9 0 13F C9C4 2535
06A8 8]01 C808 !0BE6FC4 08DC 108E70C3 09C0 0002
O0AA 2601 O80C A6A4 O8E0 B670C2 G9C.8 F10FC7
G0AC 39 OB0E C012 08E3 8B02 09CB 222E
00AD C75C 4C 0 8 ] 0  8E 7030 G8E5 AFA6 09CD C609 J  34
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“ W e  HAVEN’T a  c o m p l e t e  

RANGE OF PERIPHERALS FOR

What do you want, 
promises or peripherals?

As you may have already 
discovered, buying a computer 
is simple, but buying the 
peripherals for a computer, that 
can be a real headache.

They're always going to 
arrive at the shop next month, 
and next month never comes.

Even worse, some com­
puter companies don't even 
bother to produce a complete 
range of peripherals.

The good news is that 
Commodore dealers have a 
complete range of peripherals 
available now

The 1541 disk drive stores

A N Y  OF OUR COMPUTERS, SIR.

POSSIBLY NEXT MONTH.”

over 170,000 characters of data 
on each diskette giving you 
access to any part of the diskette 
in seconds. £229.00.

The 1530 cassette unit 
runs pre-recorded programs 
and stores data. £44.95.

The 1701 colour monitor. 
Its' 14" screen gives far better

resolution and picture quality 
than a TV. £230.00.

Dot matrix printers.
The MPS801 printer prints 
alphabetic, numeric or graphic 
characters at 50 per second. 
£230.00. The 1526 prints at 60 
characters per second, has 
friction feed and takes standard
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stationery. £345.00.
The 1520 printer plotter 

draws in 4 colours, and 
prints characters and numbers.

--------------- F  R E E------------
S o f t w a r e

O f f e r

Buy the 1541 disk drive 
and you will receive free 

Commodore 64 software worth 
over £100.

Comprises Easyscript 
(word processing program) and 
a compilation of games includ­
ing Stellar Wars, Sooper Froot, 
Labyrinth, Patience, Depth 
Charge and The Quest.

(Offer applicable while 
stocks last.)

Details correct at time of going to press

Please send me information on: 
1541 disk drive □  1530 cassette unit □  
1701 colour monitor □  1520 printer 
plotter □  MPS801,1526 printers □  
VIC 20 □  Commodore 64 □

(Please tick appropriate box.) 
The Commodore Information 

Centre, 675 Ajax Avenue, Slough, 
Berkshire SL14BG.
Telephone Slough (0753) 79292.

Name
£169.99.

Each of these will help 
you get even more enjoyment 
out of your Commodore 64

Address

or VIC 20.
And that's one promise 

we're more than happy to make.

Postcode
PE PCN 0812

c o m m o d o r e
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DRAGON ACTION
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C902
0 305
0 9 0 ?
0 903
G90B
G90E
090F
G9E2
09E5
COES
C9E8
G3EA
G9ED
G9F3
G9F2
G3C5
csrs
09FB 
G9CB 
09FD 
GOFF 
CA03 
GA06 
GAO 3 
OA09 
OA0B 
CAGE 
GA]0 
CAJ 3 
GA17 
GAIA 
OAIC 
0A1F 
0A2I 
GA24 
GA26
0A28
GA2A
CA2U
GA2F
o a o :
GAO 4 
GAO? 
OAOO 
0A3B 
GAOD 
GA40 
GA43 
GA43 
0A46 
CA43 
GA4B 
GA4E 
GA50 
GA53 
GA30 
GA58 
0A58 
GA3A 
0A5C 
CASE 
GA61 
CAG4 
GA64 
GAG6 
GAG9 
CAOB 
GAOD 
GA6F 
6A0F 
GA73 
0A?3 
GA75 
GA77 
0A77 
GA7A 
0A7C 
GA7E 
GA8! 
0A83 
0A85 
0A85 
GA88 
0A8A 
CA8C 
GA8F

C70FCF
F6704E
EEA5
EFA6
C002
F7704E
34

CEAAAA 
F F 8 4  
3 0 8 8 2 0  
7 A 6 F C F  
2 0 F 3  
CC0200 
FO70E1 
; G00A3

8302
2 E A 9
1 0 8 E 7 0 A .9
BG70A8
F E 6 F C 2

A E A 6
B C 6 F C 2
2 2 4 8
8 F 6 F C 4
3 0 1 . 9 0 1 2 0
6 C 3 F C 2
2 5 3 C
F06FC5
C41F
F 1 6 F C 7
CB02
2530
C003
F 1 6 F C 7
2 2 2 9
r .6 0 9
F 7 6 F C F
F 6 7 0 A 8
E E  A S
E F A 6
C002
F 7 7 0 A 8
B E 6 F C 4

CEA A A A
E F 8 4
308920
7A6FCF
2 6 F 3
C C 0 5 O 0
F O T O E  1
2 0 4 C

8 0 0 2
2 E A 0
8 6 0 2
B 7 6 F C C
B E 6 F C 2

C60C
F 7 6 F C F
Af8-»
83 S3 
2 7 3 * }

7A6FCC 
26E1 
201F

GA91 2702  
C M  3  '20E2 
CA95
CA95 FC6FC0 
0A98 C30014 
6A3B FO6FC0 
GA9E GC00OS 
CAAJ FD70EI 
CAA4 
0AA4
GAA4 3522 
GAA6 39 
GAA7
GAA7 BOOT C0 
GAAA 102DFAD3 
GAAE 8114  
CABO 2507  
GAB2 CC13FF 
GABS F06FCO 
CAB 8  33 
GAB3 
0AB3 5F 
GABA 8E106B 
GABO 3386  
CAST E784 
CAC1 E7 8820 
CAC4 E 78840 
GAC7 £ 7 8860  
GACA C655 
GACC E701 
GACE E78821 
GAO! E789*1 
GAO4 £78961 
CAD? FC6FG0 
GAOA 830001 
GAOO FO6FC0 
GAE0 39 
CAE 1
GAE1 108E70CC 
GAE5 CE0627 
GAE8 860A 
6AEA BTGtTF 
GAEO
GAED A6A0 
GAEF C60C 
GAF1 3D 
OA‘ 2  C36001 
GAF5  1F01 
GAF7  8606  
GAF9 B76FCC 
GAFC
GAFC EC81 
OAFE E0C4 
CB.W 33C820 
GB03 7A6FCC 
GB36 26F4 
0 338  33C9FF42 
CB0C 7A0FCF 
OB0F 260C 
GB1J 33  
OB! '2
CB)» 108E?v«)? 
'3 8 :"  SE7HE5 
C819 F60H 
6339  4F 
CBJC 7F6FCF 
c a ;F
GB!F BB6FCF 
08-22 7F6FCF 
0825  AB82 
(1827 ABA2 
G 829 8103  
0B-2B 2308  
C-920 £30*'
CG2F 7F6CCF 
CB32 7C6FCF 
GB35
GB 15 A7A4 
GB3? 4F 
CBJ8 5A 
GB39 26E4 
CB3B 8E70E5 
GB3E C60A 
G04C
CB40 0F82 
CB42 5A

C043 26 l'B 
CB45 33 
CB46 33

620
620
620
G20
620
620
620
620
G20
620
G20
620
020
020

CriPB 4*AA 
BNE BLOST 
OECA
BNE BLOOPQ 
L E A X .-159.X  
CD A *5 

OPK 
-CB ,X 

LEAX 3 2 ,X 
CfiPB «*AA 
BNE iLOST 
OECA
BNE BLCOPtf 
LEAX - 3 5 , X 
LDA 43

0 20  8L000P
620
620
020
020
020
020
020

LDB ,X 
LEAX 3 2 ,X 
CfiPB «*AA 
BNE 8LQST 
OECA
BNE 8LOOOP 
RTS

0 30  BLOST
PULS Y,X 
LDA tPLAYER-30 
DEC A
STA 8PLAYER-30 
LDA 44
STA BPLAYER-4 

0 30  8L0P12 
6 30  LDX * * 600  
0 30  8L00PG1

030
030
630
630
630
630

640

LDD ,X 
COflA 
COflB
STD ,X t»  
r .npx 4*1 OFF 
BLO 8L00PG1 
OEC BPLAYER-4 
BNE SLOP!2 
LDA BPLAYER-30 
CfiPA 40 
LBGT 8START1 
LDA 4202  
STA 8PLAYER-1 
LDX « « 2000

6 40  8L0S
6 40  LEAX - 1 ,X
640 BNE 8L0S
0 40  8P0U
640
040
040

LDA 4FF00 
ANOA 41 
COPA 41 
BNE 8RTD 
BRA e ro ue40 

0 40  8RTD
6 40  LBRA 8START
0 50  ePTMOflER
050 
850 
650 
650 
050 
650
0 50  8C0
650
050
0 50  0AF,
650 
650 
650 
650 
650 
0 5 0  80KEYE0

LDB BTHOflEK 
CriPB 420 
BLO 3C0NT 
LDA 4 20  
STA 8TNOT1ER 
RTS

CNPA - 1 , f
BLO 80KEYED
LSRA
INCA
BRA 8AS

600
600
060
660
060
660

ADDA - 2 , Y 
LDB 432 
flUL
ADDD 4 * 6 0 0 t 3 ] 9 
TFR D,X 
LOY 48TM0f1ERtl 
LDA BTHOHER

660 
060 
660 
000 
660 
660 
660 
06 0  8F0RM

ADDA 42

STX A.Y 
STB erMOMER 
LDA 43
STA 0PLAYER-1 
LDY 40MOf1£R

06 0  LDD ,rtt
66 0  STD ,X
66 0  LEAX 3 2 ,X 
66 0  DEC 8PLAYER-1
66 0  BNE 8F0RM
66 0  RTS
67 0  8UPDPTE

LDA BTHOHER 
BNE BSTR 
RTS

STA 8PLAYER-1 
LDY 4 BTHOHER* 
LDX A,T 
LDA 49
STA 8 PLAYER-4 
LDO «4BAAA

070 
070 
670
070 8STK 
670 
670 
670 
670 
670 
070 
67 0  8F0RT1

STD ,X 
LEAX 3 2 ,X 
DEC 0PLAYER-4 
BNE 8F0RT1 
LEAX - 2 8 3 X  
r.rtPX 8PLAYER-3 
BUS 8L0UER 
LDB 3 2 0 ,X 
CnPB 4*BB 
BNE 8PUTIT 
LEAX 6 4 .X  
BRA 8PUTIT

68 0  8 L 0 U E R ___

68 0  LDB - 6 4 ,  X
68 0  CNPB 4*AA
68 0  BNE 8PUTIT
680 LEAX - 0 4 .X
G80 iPU TIT 
68 0  LDY 48MOT1ER
68 0  LDA 43
68 0  STA 0PLAYER-4
68 0  8HNEXET 
680 
680 
680 
680 
680 
680 
680 
680 
680 
680

670
670
670
670
670
070
070
670
070
670
670
670

G90
090
090
690
090
690
090
690

BSR 8FLA2ER 
LBSR 0DBOT1B5 
RTS 

BNO'SE
PSMS X 
LDA 0 5 3 !5  
ORA 48 
STA 6 5 3 !5  
LDX 41

8LK
LDA 4253  
STA 6 5 312 
CLR 6 5 3 !2  
BSR 8DELAY 
LEAX 1,.X 
CIIPX 455 
BLO 8LK 
LDA 65315  
PULS X 
RTS 

80ELAY
TFR X,Y

8LAI
LEAY - l . Y  
BNE 8LAI

LDD ,-frt 
STD ,X  
LEAX 3 2 ,X 
DEC 8PLAYER-4 
BNE 8HNEXET 
LDA 8PLAYER-1 
LDY 48TN 0nERtl 
LEAX -2 8 9 .X  
STX A.Y 
SUBA 42  
BGT 0STR 
LDY 48TM0nERr2 
LDA 8  THOTTER

ANDB 43J 
CNPB 40 
BNE BRIGHT 
_0X 4 8 THOnERr 1 
LDB 8  THOrtER 
LDX B,X 
DECA 
STX A.Y 
INCA 
SUBB 42  

6 90  STB BTHOHER
6 90  BRIGHT 
690 SUBA 42
090 CrtPA 41
090 BHI 8REPEAT1
6 30  RTS
700 8FIRE
7 00  LDA *FF«0
->00 ANOA 41
7 00  CfiPA 41
’ 00  BNE 8PRESSED
700 RTS
700 8PRESSED

RTS
8FLA2ER

LDD UPLAYER-16 
SJBD 45 
STD 8PLAYER-1C 
LDA 8PLAYER-2 
COflA 
ANOA 431 
SUSA 42 
STA 8PLAYER-1 
STA 8PLATEK -4 
LDD 8PLAYER-3 
ADDD 4103  
STD 8PLAYER-10 
TFR D,X 
LDB 4*55  

8PL00P
LDA ,X  
CHPA 4«AA
b ne  b h jtso h e

STB ,X»
DEC 8PLAYER-1 
BNE 8PL00P 
LDX 4*500

8L0H_____________
LEAX -1 ,X  
BNE 8L0H 
LDX 8PLAYER-10 
LDA 4*AA 

8AGAJN11
STA ,X»
DEC 8PLAYER-4 
BNE QAGAIN11
RTS

8HlTSOHE
BSR BNOISE 
STX 8PLAYER-12 
LDA 41
STA BPLAYER-4 
TFR X,D
■ >JBO 8PLAYER-10 
BEO 8N0 
LDX 8PLAYER-12 
STB BPLAYER-4

8N0
LDB 8PLAYER-11 
ANDB 43!
STB 8PLAYER-1 
LDY 4BHTASLE*1 
LDA BnTABLE 

B ISIT
LDX A,Y
CrtPX 8PLAYER-12 
BHI BNOT 
STX 8PLAYER-14 
LEAX 288 .X  
CnPX BPLAiER-12 
BLO BNOT 
INCA 

LOB A.Y 
DECA

810
810
810
910
9 !0
820

’.820
920
820
920
920
920
920
820
920
820
820
820
820
820
820

ANO0 43]
CfiPB 8PLAYER-1 
BNE 8NOr 
LDB 8HTABLE 
LDX B,Y 
STX A,Y 
SUBB 42 
STB anTABLE 
LSRB
STB anTABLE 1 
LDX 8PLAYER-14 
LDA 43
STA 8PLAYER-1 
LDD 4«AAAA 

BBLANKH
STD ,X 
LEAX 3 2 ,X 
DEC 8PLAYER-1 
BNE BBLANKfl

LDX 8PLAYER-1G 
LDA 4*AA 

8F0RF
STA -Xr 
DEC BPLAYER-4 
BNE BFORF 
LDO 4*200  
STD 8USCORE*-7 
RTS

8N0 ’
SUBA *2 
BGT 8 IS IT  
LDY 48TH0nERt-l 
LDA STHOnER 

8  IS  IT 1
LDX A,Y
r.npx BPLAYER-12 
BHI 8N 0 r1 
STX 8PLAYER-14 
LEAX 298 .X  
r.nrx 8player- i 2 
BLO BNOT!
INCA 
LDB A.Y
DECA 
ANOB *31 
CnPB 0°LAYER-1 
BEQ 8RIT1 
INCB
CNPB 8PLAYER-1 
BEO BRIT]
BRA 8N0T1 

iR IT l
LDB 8TH0T1ER 
LDX B,Y 
STX A.Y 
SUBB 42 
STB BTHOHER 
LDX 8PLAYER-10 
LOA 4*AA 

BFORF1
STA ,X t 
DEC BPLAYER-4 
PNE BFORF1 
LDA 49
STA BPLAYER-1 
LDD 4*AAAA 
LDX BPLAYER-14 

BBLANKH
STD ,X 
LEAX 3 2 ,X 
DEC BPLAYER-1 
BNE BBLPHKH 
LDD 4*500  
STD BOSCORE*? 
RTS 

SHOT 1
SUBA *2  
BGT BISIT1 
LOY BPLAYER-12 
LDA . Y 
LDB 418 
LDX 4 SHE TOR

BOO

B EQ  8 F 0 U H D I T
D E C 8
BNE BOO
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Are you missing out on all that your computer can-do. These books show 
you how easy  it is to improve your programming. Clear and concise, they 
will help you m ake the most of your computer's memory power, for more 
advanced  uses  and more exciting graphics.

YOUR FIRST BASIC PROGRAM
"How-to-Program" book for the first time computer user with colourful 
illustrations and simple diagrams to help you write your own first program in 
just o n e  hour.

PROGRAMMING THE Z80
Instructive text, clear, precise diagrams and easy  to follow examples 
explain everything you need to know about programming using Z80 
microprocessors. Important for Sinclair, ZX81, Spectrum and TR S 80 Model 
users.

PROGRAMMING THE 6502
You need  no prior programming knowledge to m ake use of this detailed 
book. By applying simple assem bly language, you will quickly learn to make 
your microprocessor perform the way you want it to. Important for BBC 
u sers wishing to extend their programming capability, plus Apple. Atari 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, electricity, 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 
Com m odore 64 in word processing, maths, budgeting, filing and more. This 
friendly guide explains how to use commercially available software, as  well 
a s  teaching you the basics of programming.

/ V
Q ybex

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 8.12.83

C o m p u t e r  B o o k s h o p s  L t d

30 Lincoln Road, Olton, Birmingham B27 6PA.

MAKE A COMPUTER 
BUFF H APPYvVA I l l i /y / j

THIS X M A S ^ T

For the widest choice of monitors 
and printers 

For the bwest prices on 
KAGA, EPSON, OKI,
ANADEX

Ring Aimgram first

FOR THE 

LOWEST 
PRICES AROUND

Just look at these examples:

■  Epson FX80 Dot Matrix (160 cps) Printer
■  Epson RX80 Dot Matnx (100 cps) Printer
■  Epson RX80 FT Dot Matnx (100 cps) Printer
■  Kaga MeOium Resolution 12' RGB Colour Monitor
■  Kaga High Resolutxjn 12" RGB Colour Monitor
■  Kaga Super High Resolution 12" RGB Colour Monitor E319 00

Alt prices exclusive ot VAT and Carriage. Prices correct at time o l going to press

AIMGRAM (09277)68211
AIMGRAM LTD 31 Roman Gardens. Kings Langley. Herts WD4 8LG Tel Kings Langley

£359 0 0 ' 
£239 00 
£269 00 
£189 00 
£228.00

......................................................................................................................1

TH E C O N SU M E R  
B U Y E R ’S G U ID E

Essential information 
for the buyer

FIR ST ISSU E

OF
PERSONAL

COMPUTERS
A complete guide 

for the personal computer buyer 
containing comprehensive reviews 

of all major personal computer systems

O U T NO W ! £1.95 \
f r ^ V k V V W V V V W V V t V k V V V V V ^
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Twice the fun with two on one.

DOUBLESIDERS

New K-tel Doublesiders are great fun 
and great value which ever way round 
you look at them.

For only £6.95 you don't just get one 
top quality computer game, you get two.

When you've finished playing one 
side simply flip it over (just like a music 
cassette) and move off on a second totally 
different, equally gripping game.

Take your choice. Already there 
are five Doublesiders to choose

I t’s O nly  Rock ’n ’ Roll C an  you becom e a  superstar? A 
R ock ’n ' Roll idol...O r are you ju st an o th e r  has been? 
Y ou 've got a lo t of energy, a b it  of m o n ey  an d  a great 
fu tu re . But can  you s tay  th e  course, s tand  the 
heartb reak in g  d isap p o in tm en ts , fraud, scandal, even 
a rrest?  C an you cap tu re  th e  h ea rts  and  w alle ts  of th e  public 
an d  becom e a  R ock 'n '  Roll ido l ?

►  T om b Of D racula  D ark n ess  is  falling ...T he vam pires are 
hungry  . You c a n 't  go back ...Y our on ly  chance of surv ival 
lie s  ahead.
T h e  w alls  are  co ld  and  c lam m y. W ith  each  s tep  you 
rem em b er the h orro rs  ahead; ghouls, zom bies an d  p its  of 
ch ok ing  slim e. In y o u r h and  you have b u t seven  silver s takes 
w ith  w h ich  to  defend yourself...D are  you face the u ltim a te  
ev il...and  w in.

from — three suitable for the ZX 
and two for the Commodore 

Vic 20 — and there are more to come.
So hurry to the shops now and see for 

yourself how K-tel Doublesiders really 
do give you twice the fun with two on one.

Once you’ve got to 
grips with the Rock 
1 n ’ Roll game, flip- 
over and get your 
teeth into Dracula.



PCN PRO TEST
PERIPHERALS

Bill Davies looks at a new contender in the budget printing field — the Tandy TP-10.

T andy's recently released TP-10 printer 
will interest anyone with an RS232 
serial interface.

Not only is the TP-10 widely compatible, 
it’s also cheap. £79.95 will buy you 
surprisingly good thermal print quality on 
4.5 inch paper with 32 characters per line. 
It’s ideal for the production of clear 
program listings and should especially 
appeal to Spectrum/Interface 1 owners 
looking for a reliable and higher-quality 
replacement for the ZX Printer.

Like most Tandy products it comes in a 
cardboard container with polystyrene sup­
ports. Enclosed with the machine is a 
power cord and a 13 amp three pin plug.

One look at the instruction book will 
alert you to the fact that this is an economy 
machine. The well-written manual is A5 
size instead of the normal A4 and contains 
only 27 pages.

Theprinter is small,210mm x 150mm x 
80mm, and weighs only 1.5kg (just over 3 
pounds). It has an off-white rigid plastic 
case with a transparent smoked plastic 
hinged lid.

The TP-10 has the ability to print a 96 
ASCII character set, plus 12 graphics 
characters. The 4.5in paper width restricts 
the print width to only 32 characters per 
line. The TP-10 has software-controlled 
access to character and graphics, elonga­
tion and repeat function.

The printer has only a serial RS232 
interface, but this shouldn't produce too 
many problems if your computer has the 
standard connections. Obviously, the 
machine is designed to interface with the 
Tandy computers— the new MC-lOorthe 
older, larger Colour Computer. However, 
Dragon owners used to compatibility 
between Dragon and Tandy hardware 
should remember the Dragon does not 
support a serial interface.

The printer should work with many

A little  
prin t
other popular computers, such as the 
Aquarius. Spectrum with interface. Col­
our Genie and so on, but the BBC is 
unsuitable without a special 5-pin plug to 
go into the RS423 port.

The printer's only controls are an on/off 
switch which is located at the side of the 
machine and a paper feed touch-sensitive 
button at the front. There is a power LED 
on/off indicator.

Loading paper into the TP-10 is fairly 
simple, although the manual points out 
some do's and dont’s. It warns the user to 
feed the paper into the machine straight to 
avoid paper jams and that care must be 
taken in clearing a paper jam, since any 
paper remaining in the printer means 
disassembling the machine to clear it. The 
white heat-sensitive paper also has to be 
loaded the correct way round.

To load you must place the roll of paper 
in the printer, turn the power on, and then 
use the paper feed button first to feed on, 
and then to feed the paper through the slot 
and round the platen. Once in the 
machine, the paper is protected by a plastic 
top.

Switching on the power and pressing the 
paper feed at the same time will give you 
your first chance to see the character set.

The limitations of the 32 character width 
are immediately obvious, but the print is 
clear and easy to read. The characters

produced by the machine are standard 5x7 
dot matrix which gives you a normal ten 
characters per inch. The elongated charac­
ter set is exactly double. The graphics set is 
made up of a 7x 12 dot matrix, again with 
32 characters per line. If a line contains 
both elongated and normal characters the 
printer will not split up an elongated 
character when it appears at the end of a 
line.

The printer is limited in its operations to 
those described above, so it only recog­
nises limited printer control codes, line 
feed, carriage return, large/normal print 
graphics etc. Trying to send anything else 
only causes it to print out some spurious 
character.

The printing speed of 30 cps is a little 
slow, but it is unlikely that you will be using 
it for any serious application which may 
require a faster print speed. It is almost 
silent in operation.

Obviously the paper is heat sensitive. 
Many people were caught last summer 
because they left their printouts near a 
window and heat of the sun erased all their 
hard work. As yet no-one has come up with 
a solution to this.

The TP-10 is very good for limited 
printing: it’s a godsend, for instance, if you 
don't want to invest in a more expensive, 
more sophisticated printer just for prog­
ram listings.

Because it uses white paper the print is 
easy to read and its quality is good for the 
price. At £79.95 the TP-10 is very 
competitive, but be warned that the special 
paper rolls can prove expensive — at £2.79 
for two rolls you could soon find yourself 
paying out lots of money.

Item Thermal Printer Model T P -10 Manufacturer
Tandy Corporation. Bilston Road, 
W ednesburv. W  Midlands Outlet! Tandy retail 
stores Price £79.95 (inc VAT).
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Now you can use a joystick with any Spectrum game. Roger Howorth reports.

G ive  it  s o m e  s t ic k

PCN D E C E M B E R  I-D E C E M B E R  7 1983

not make this deviation obvious until it's 
too late (and the galaxy lost).

However you can use any Atari-type 
joystick, so you are not a hostage to your 
interface if this problem really bothers 
you.

The interface
The interface is a neat black box that sits on 
the back of your Spectrum. RAMpack 
style. However, it is so designed that it 
doesn’t seem susceptible to 'wobble' 
problems. The only connections present 
are one nine pin 'D ' connector for your 
joystick and the rear edge connector to 
hook up to the computer. The interface 
also has its own rear edge connector which 
duplicates the Spectrum’s and so allows 
you to use other peripherals at the same 
time.

As w'ith all devices that link into the 
computer's 'bus', you must only connect or 
disconnect the interface with the computer 
turned off.

The software
As mentioned in the introduction, the 
interface is programmable, which of 
course means you must tell it which keys to 
emulate, before it and the joystick can be

U nlike many joystick/interface com­
binations currently available for the 
Spectrum, the Cambridge Comput­

ing device is software programmable. 
What this means is that rather than the 
interface being pre-configured for a cer­
tain combination of keys, the Cambridge 
interface has to be 'programmed' before 
you can use it. This is easy enough as each 
interface is supplied with a program that 
does just that.

The advantage of a set-up like this is that 
you can use this interface with any game (or 
whatever else). even if the writer made no 
allowance for the use of joysticks.

Interface and software are sold for £24, 
and the joystick itself costs £7. Together 
they cost £29.90. It isn't the cheapest of 
systems, but it's certainly one of the most 
flexible. If you bought just the interface, 
you could plug into it any joystick with a 
standard nine pin 'D ' connector.

The Cambridge Computing Joystick 
isn't particularly beautiful — nor is it the 
easiest of joysticks to use. On the other 
hand it is cheap to buy. and it features two 
independent 'fire' buttons. This can make 
the difference between a joystick being 
worthwhile or not for some applications.

The device is fairly comfortable to hold, 
which is fortunate as it isn't the sort that can 
be stuck down with suction cups. The 
problem with it is that you need to be very 
precise with the stick's positioning in order 
to get it to respond correctly: for example, 
it is easy to think you are 
moving directly upwards, 
but in fact be moving in 
an up/right direction.

While on some 
this operator error could 
be seen and corrected 
immediately, others, par­
ticularly games, may

AlRSPECTBUn
S lN C L

of any use. You could do this directly from 
the keyboard with a series of 'OUT' 
commands, or. more simply via the 
program supplied by Cambridge with 
every interface.

This program is called 'joy' which is 
ironic, as using it is pretty boring. To be 
fair, it's not required to be fun. as it is a 
utility after all.

The program is mainly Basic, with a tiny 
piece of machine code. It’s fully menu- 
driven and is very well error trapped. In 
fact, it’s so well error trapped that you're 
forever ploughing through 'are you sure' 
type questions.

Naturally, with all this protection, it is 
impossible to accidentally crash and the 
program does its job very well, even if it 
does seem a bit over the top.

You can list it, which means it's fairly 
simple to find out how to program the 
interface directly from your own prog­
rams.

Another useful feature of this program is 
that it keeps a library of the different games 
that you've used with the interface. so that 
having programmed the interface once for 
a particular game (and SAVEd 'joy' with 
the new library) you need only to tell it to 
prepare the interface for game X in future.

Verdict
This system is slightly more expensive 
than most, but its advantages are both 

obvious and real. With systems like 
this you're not dependent on software 

suppliers making their games 
compatible with your joystick 

— in fact you can just as easily 
use it with a game 

that doesn't 
use joysticks at all. 

While it's programmable, the 
interface doesn't use up any 
of your computer's memory 
as it has its own (IK) RAM 
milt in. The interface seems 

reliable and though the 
Sinclair Interface 2 will 

probably become the joy­
stick interface standard, 

and thus theoretically 
remove the need for a 

product like this, it will 
take some time to 

and won't help 
you with any of your 

existing software. 
And, lastly, Cam­

bridge's allowance 
for tw'o indepen­
dent fire buttons 

is a big bonus 
that few other 

interfaces offer.



LYNX SOFTW ARE. 
NO W AS CLOSE AS THE POST

You’ll find Lynx software in more stores than ever before. And now it’s 
available from the end of your street. Because you can order your favourite games 
by post direct from Camsoft. These are the first of our titles. There are lots more 
on the way. Fill in the coupon below and have fun by return.
TITLE RRP TITLE RRP
1. Numerons £9.90 12. Protector £6.95
2. Dungeon Adventure £9.90 13. Lynx Invaders £9.90
3. Adventure Quest £9.90 14. Power Blaster £9.90
4. Colossal Adventure £9.90 15. Hangman £7.95
5. Sultan’s Maze £7.95 16. Connect 4 £4.95
6. Monster Mine £7.95 17. 3D Monster Craze £9.90
7. Moonfall £7.95 18. Gobble de Spook £9.90
8. Golf £7.95 19. Spanner Man £9.90
9. Gaines Pack HI £7.95 20. Music Master £7.95
10. Games Pack IV £7.95 21. Mined Out £7.95
11. Racer £6.95 22. Dam Buster £6.95
ALL PRICES INCLUDE POSTAGE & PACKING AND APPLY UNTIL 31st MARCH 1984.

l  j l j i  I 4  1 5  1 6  | 7  | 8  j 9  10 111 12 13 114 ! 15 16 17 18 ) 19 2 0  21 2 2  n u m b e r s  REQUIRED 

I e n c lo se  m y c h e q u e /p o s ta l o rd e r  fo r £ ----------m a d e  p a y ab le
S en d  to :
C am p u te rs  PLC, 33A B ridge  St., 
C a m b r id g e  CB2 1UW.

to  C a m p u te rs  PLC o r  d e b i t  m y  B arc lay ca rd  No.

n ~ M  i M I N N  1 1 BB
PLEASE ALLOW 21 
DAYS FOR DELIVERY

ADDRESS

LYNXn
NAM E



BIG JOHN’S 
CROSSWORD

TO D A Y ’S  CLU ES

We don’t stock HIFIs, cameras or second hand cars, but deal 
exclusively in home computers and everything for them.

Today’s solution has ten micros, over one thousand software titles, 
books, magazines, plus lots of add ons and advice. I think it would be 
fair to say that we do have plenty of MICRO ANSWERS.

Service is high on our list of priorities — we have four fully trained Staff 
who will be happy to demonstrate any piece of software, though I hear 
that Flight Simulators are their favourites.

Our shop is only three minutes walk from Victoria Station which is 
covered by both mainline and underground trains, as well as over 
twenty inner London bus routes. In fact MICRO ANSWERS is so 
obvious that you don’t have to look below for today’s solution.

AAiCRO ANSWERS
7 0 - 7 1  W IL T O N  R O A D  

L O N D O N S W 1 V I D E  

0 1 - 6 3 0  5 9 9 5

M O N D A Y -FR ID A Y  1 0 A M -8 .3 0 P M  
SA TU R D A Y  10A M -7PM



READOUT
W hich bo o k  w ould  y o u r m icro  w ant you to  buy?  PCN 's  review  page helps you c h o o se .

ADVANCED 
PROGRAMMING 

TECHNIQUES 
FOR THE BBC MICRO

Jim  McG r eg o r  &  a l a n  w att

‘Advanced Programming 
Techniques for the BBC Micro’ by 
Jim McGregor andAlanWatt from 
Addison-Wesley Publishing 
Company at £7.95 (paperback 
376 pages)
This is the follow-up compan­
ion book to The BBC Micro, 
Basic, Sound, and Graphics, 
from the same publishers, also 
by McGregor and Watt. Even 
though you may not have been 
introduced to its predecessor, 
this most recent work does not 
directly rely upon the preceding 
volume.

Interestingly enough all the 
programs are executed entirely 
in Basic, with not even the 
slightest digression into 
machine code. Although some 
specific parts of the BBC Basic 
language are explained, an 
ongoing relationship with writ­
ing Basic programs of one sort 
or another is required.

However, the authors argue 
strongly for the modern method 
of writing programs, with ‘top- 
down' structures and ‘modular’ 
techniques. Avoidance of 
GOTO and GOSUB instruc­
tions is their motto, and indeed, 
every one of the example prog­
rams is constructed entirely free 
from pollution by G’T* and 
G*S**!

Wrinkled old ‘standard 
Basic’ programmers may de­
velop palpitations at the 
thought of saying things like 
REPEAT, UNTIL, and 
PROC, or, what’s worse, allow­
ing a finished program to be 
even slightly readable. How­
ever, such are the ways of 
progress, and if you haven’t 
fully rid yourself of any bad 
habits by the time you finish this 
book, shame on you!

The book is usefully laid out. 
In this case it is not absolutely 
necessary to proceed in the 
usual ‘start-to-finish’ manner 
through the text. Chapters are 
relatively self-contained, and 
do not greatly overlap each

other. You may start with 
sorting and indexing, or auto­
matic music composition, or a 
language interpreter, or even 
hurl yourself boldly into recur­
sion.

Simple ‘how-it-works’ ex­
planations accompany most 
of the complete examples, 
although numerous exercises 
are left incomplete, in the best 
tradition of educational texts. 
The printed pages have actually 
been produced with the aid of 
a somewhat conservative word­
processing program and daisy- 
wheel printer (as a few ampu­
tated paragraphs attest), so 
hopefully the example prog­
rams are at least free of ‘typos’.

Software cassettes are avail­
able.

‘ComputerGame—playingtheory 
and practice’ edited by MA Bramer 
published by Ellis Horwood at £25, 
distributed by John Wiley 
(hardback, 306 pages).
To set the record straight from 
the start it is worth quoting the 
stated readership for this book: 
‘Professional, academic and re­
search workers and advanced 
students in computer science, 
artificial intelligence, and 
cognitive philosophy. Also the 
interested home computer hob­
byist.’

It is the latest in the Ellis 
Horwood Artificial Intelli­
gence series, and comprises a 
collection of articles by interna­
tional experts on artificial in­
telligence . The fact that this has 
been done while maintaining a 
coherent structure is a tribute to 
Mr Bramer’s editing.

The book is certainly a chal­
lenge to the intellect; when 
programs are decided upon (or 
the ideas for them), they tend to 
be aimed at list processing and 
symbol manipulation lan­
guages like Lisp and Prolog. 
There’s no talk of everyday 
languages like Basic, though 
some ideas could be program­

med in Pascal.
Academically interesting 

and stimulating, I can’t see this 
book capturing the imagination 
of the average home hobbyist, 
especially since it costs £25, but 
it would be a valuable addition 
to a student's library. PL

INFORMATION
UNLIMITED

The applications and implications 
o f infomiation technology 

IAN SOMMERVIUf

‘Information Unlimited; the 
applicationsand implications of 
information technology’by Ian 
Sommerville, published by 
Addison-Wesley at £6.95 
(paperback, 192 pages).
This is one of those ‘computers 
and society’ books, written for 
the interested lay-person who 
knows something important is 
going on and wants to know 
what it is.

There is a sensible mix of 
sociological passages on the

‘automation of man’ and such 
like, along with the more down- 
to-earth information on making 
microchips, text and television 
and so on.

Unfortunately, the book is 
somewhat marred by the classy 
covers not fulfilling their prom­
ise of nice production between 
them. It seems to have been 
type-set on a daisywheel printer 
—a small point, perhaps, but an 
annoying bit of cost-cutting.

Information Unlimited is not 
as pro-technology gung-ho as 
the title might suggest. The 
author is refreshingly re­
strained on topics such as 
artificial intelligence and pours 
cold water on the idea we’re 
all doomed to pledge everlast­
ing fealty to the intelligent 
computer god at the big AI 
breakthrough.

The author seems to know his 
topic and the writing style, if not 
exactly the bounciest I’ve en­
countered, is at least concise 
and informative. AI! the topics 
of great moment are discussed 
at a level consistent with the 
presumed ‘lay’ status of the 
target readership. This should 
provide good reading for any­
one wanting to understand 
where we’re all headed. IS

T h is  is  a  supe rio r m ach ine  code to o l k it w ith  one hundred  m ach ine  
code ro u tin e s  th a t are re lo ca ta b le  to r  use in  you r ow n BASIC and/or 
m ach ine  code p rogram s, the co m b in e d  user fr ie n d ly  BASIC program . 
48k S pec trum  on ly, g ives  easy access  to  a ll rou tines: •  Index ot 
ro u tin e s  •  C a ll up  d e ta ils  o t  each  ro u tin e  in c lu d in g  a ll in fo rm a tio n  
requ ired  to  ta ilo r  the ro u tin e  to  yo u r needs. •  D em onstra tion  o f how 
the ro u tin e  w o rks  under so ftw a re  co n tro l, th e  d e m o n s tra tio n  is  
repeatab le . •  Save a nd  ve rify  in d iv idua l ro u tin e s . •  C om prehensive  
use r gu ide.

Block Memory Inserl 
Bloch Line Delete 
Chr$ Swop 
Chr* Scramble 
Super-Renumber 
2 Byte Converter 
Dec- - He« Converter 
He* - Dec Converter 
Remkill Condenser 
On Error Goto 
On Break Goto 
Free-Sc'oiier 
Non-Deletable Lines 
Border Ellects 
Screen Search 
Variables Search/List 
24-Lme Printing 
Star Draw 
Flash Switch 
Bright Switch 
Paint Shape 
Record Sound 
Replay Sound

Dual Note Sound Gen 
Uni Beep Simulator 
Multi Beep Simulator

Jape Header Reader 
Address 
Checker Board 
Remove Colours 
Display Memory

j  Upper Case 

to Upper Case

Contuse 
Clarity 
Space Sav«

59 Pape' Change

Rand Number Generato

SUPERCODE £9.95

Also available at Boots, W.H. Smith and all good computer shops 
DELIVERY: Send SAE for Catalogue

UK—prices include VAT and postage & packing 
EUROPE—add 80p per program
ALL OTHER PLACES—for air mail add £2 for the first program and 50p for 
each subsequent program Surface delivery add 80p per program

Sand Cheque. Postal Order or Access No. to

[col R n f r  H P  I CP SO FTW ARE. Dept PCW 1A I  
U W d l  fcd| 17  O rchard  Lane. P restw ood, I  

B ucks HP16 ONN
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CHOOSING 
A HOME MICRO
Choosing a home micro can be a daunting task to the newcomer, and with an ever increasing number of 
micros emerging on the market, even up-grading, say, from a ZX81 can be a risky and expensive exercise 
if the wrong decision is made. It is important to look at the real facts and specifications, and check exactly 
what you get for your money before choosing your micro-computer system.

Choosing the right system carefully w ill save you from throwing your 
money away Check full specification, plus peripherals and software 
prices, before you buy. Preferably choose a Real computer system that can 
expand to meet your needs.

THE PITFALLS
" D O N T  L E T  T H E  A D D  O N S  
A D D  U P ”

A num ber of large companies are 
offering packages that seem  to be 
good value and low cost.
These offers usually have a hidden 
sting inasm uch a s  the essential 
accessories such as  connection 
leads, peripherals and software often 
carry very high cost premiums, 
e.g. software for low cost hardware 
usually costs between £ 2 9  and £49 
fo ra  ROM cartridge!!

CHECK THE QUALITY 
OF THE PRODUCT.
Raw materials are now an area where 
corners can  be cut, and shoddy 
workmanship during building' can 
effect the  up-time' of your unit.
Areas to  watch out for are unreliable 
edge connectors, corrosion and 
poor quality P.C.B.s. Low quality 
com ponents and  bad design will 
seriously effect the reliability of 
the end product, and can lead to 
false economy.

D O N T  B U Y  A  G A M E S  
M A C H IN E

Unless you want just gam es and 
nothing else! With a gam es 
com puter you are limited.
Som e computers, however, have the 
advantage of both gam es facility plus 
the  whole world of computing to 
explore, as  your interest and skills 
develop. A real com puter system will 
allow you to expand your knowledge 
of the Hi-Technology world, and help 
earn its keep with its added uses in 
the field of education, comm unica­
tion and hom e business use.

SOFTWARE
Make sure the system you choose 
has a  growing library of support 
software, to enable you to realize the 
full potential of your machine.

KEY POINTS TO 
LOOK FOR

•  H ig h  R e s o lu t io n  C o lo u r
In general m ost hom e computers 
have a poor graphics resolution (or 
detail). Check on the vertical and 
horizontal resolution in graphic 
m ode and multiply the two numbers 
together. If the result is less than 
35.000. then the graphics can hardly 
be considered high resolution. 
W ithout high resolution graphics 
displays such as  those used in 
gam es tend to be "Chunky" in 
appearance.

•  H ig h  Q u a li ty  S o u n d

Som e com puters claim to provide a 
sound channel when in reality all that 
can be found inside the computer is 
a small buzzer controlled by 
electronic pulses. At the very least a 
sound facility should provide more 
than one channel and a raise channel 
as  well (for gun shot effects in gam es 
for example). The best systems also 
provide envelope control of the 
sound channels to produce very 
sophisticated effects: very important 
for generating music. Also look for 
the  ability to connect to external 
amplifiers.

•  K e y b o a rd

For accurate entry of programs and 
data into a com puter it is important 
that the keyboard has a good tactile 
feel in operation. Coupled with 
acoustic feedback the user is fully 
aware when the com puter has 
accepted his/her actions. Also of 
importance in a keyboard is layout.
A standard com puter keyboard 
layout will familiarise the user with the 
vast majority of com puters used in 
the world of business and 
professional applications: very 
important if the purpose of 
purchasing a com puter is 
educational.

•  R A M

O ne of the m ost important features 
of a com puter is the am ount of RAM. 
or memory, included. In general the 
m ore powerful and exciting a 
com puter program  is the m ore RAM 
it requires. But take care, all 
com puters are advertised quoting 
the total RAM used in the system. 
Com puters use up a  great deal of 
their own RAM for storing essential 
data and particularly in supporting 
the graphics display and the CPU.
If it is less than 32K think again, is it 
enough?

•  C o m p u te r  L a n g u a g e

It is too  dificult to program a 
com puter in its own binary language 
so  high level languages are used, the 
m ost popular being BASIC. However, 
there are a num ber of BASICs. som e 
being very different from the rest.
A de  facto standard in the computer 
industry is Microsoft BASIC.
Learn this one and you will be able to 
program  in the majority of computer 
BASICs: such an important point if a 
hom e com puter is to be used to 
educate your children to face the 
technology of the future.

•  E x p a n s io n

As your interest and knowledge of 
computing grows, you will need a

com puter system that will grow with

S>u: able to accom m odate Printers.
isk-drives. Joysticks. Communica­

tions Modem, and Colour Monitor, as 
well a s  produce HI-FI sound effects.

•  S o ftw a re

The com puter you choose should 
have a  growing selection of utility

software to m ake the m ost of its 
capability.
Remember, computing is here to 
stay. You can 't learn to compute on 
a toy. or a device which does not 
behave like a real computer.
In short, look out for a computer 
which offers all the points above, and 
you will be sure of getting the best 
value for money.

To find out which company offers 
you the right choice, with:-
•  Good value, high specification, quality 
micros.
® A quality, 4  colour, plain paper printer/ 
plotter.
•  Communications Modem.
•  Micro Disk Drives.

Comprehensive and growing range
of software

TURNOVER... — ►
Advertisement



The Growing System

o ric  3”  Micro  flo ppy  d is k  d r ive
C o m in g  s o o n  th e  in c r e d ib le  n e w  3 "  O r i c  M ic r o  D r iv e s .  

S m a l l  s iz e , C o m p a c t .  H ig h  p r e c is io n  d is k s  w i t h  s to ra g e  

c a p a b i l i t ie s  f r o m  1 0 0 K  B y te s  t o  in  e x c e s s  o f  I M e g a b y te  

u n fo r m a t te d .  W it h  t h e i r  o w n  b u i l t - in  p o w e r  s u p p ly ,  th e s e  

e a s y  to  u s e  u n i ts  w i l l  a d d  b ig  s y s te m  c a p a b i l i t y  t o  y o u r  

h o m e  m ic r o .

ORIC MCP 40 COLOUR PRINTER/PLOTTER
T h e  O r i c  C o lo u r  P r in te r  is  q u a l i t y  e n g in e e re d  to  p r o v id e  4  c o lo u r  h a rd  c o p y  o n  p la in  p a p e r ,  w i th  

s u p e r b  g r a p h ic s  a n d  te x t  c a p a b i l i t y ,  p r in t in g  e i th e r  4 0  c o lu m n s  o r  8 0  c o lu m n s .  

It p r in t s  in  re d .  g re e n ,  b la c k  a n d  b lu e ,  o n t o  a 

4 '/ 2 "  w id t h  s ta n d a rd  p a p e r  r o l l .  W it h  a  p r in t  

s p e e d  o f  12  c h a r a c te rs  a s e c o n d ,  th e  

M C P  4 0  c o m e s  w i th  its  o w n  p o w e r  

s u p p ly  a n d  a l l  n e c e s s a ry  le a d s  to  

c o n n e c  t  s t r a ig h t  ir r to  y o u r  O r ic  

o r  t o  a n y  s ta n d a rd  

C e n tr o n ic s  in te r fa c e .

This superb printer represents 
excellent value at just 

£ 1 6 9 .9 5  including VAT.

O R IC  PRODUCTS INTERNATIO NAL LTD. COWORTH PARK. LONDON ROAD. ASCOT. BERKS.



The right choice 
for real computing

O R I C - 1
Before making your final choice, check any other home micro in the same price bracket, 
against the incredible specification of the ORIC-1.

Q u a lity  o f  bu ild  and  m ateria ls
R ea l c o m p u te r keybo ard  layout and  
m o v in g  keys

S u p e rb  styling  /  F u ll co lo ur display

-------------- ■

H ig h  R eso lu tio n  co lour graphics  
2 4 0  x 2 0 0  pixels

C h o ice  o f  16K  o r  4 8 K  RAM
R eal c o m p u te r lang uage p rogram m ing  — 
B asic /  F o rth

L a te s t design  tech no logy  and  circuitry
T e le te x t/V ie w d a ta  com patib le  graphics  
( 2 8  row s x 4 0  characters)

R ea l sound — 8  octaves plus H i-F i o u tpu t
|

C a s s e tte  P o rt &  R .G .B . ou tp u t.

C en tro n ic s  p r in te r  in terface
F u lly  su p p o rted  and  g row ing  softw are  
library

C o lo u r p r in te r  /  D is k  D rives A  fully  exp an d a b le  system  fo r hom e, 
ed u c a tio n  &  sm all business use

C o m m u n ic a tio n s  M odem
F u ll ran ge  o f  periphera ls  to  support 
y o u r s y s te m .. .

ORIC-1 Setting todays standard in Quality and Price. 
ORIC-1 48K £ 1 3 9  9 5  in c  VAT ORIC-1 1 6 K £ 9 9 9 5 i n c V A T

A ll O R IC  c o m p u te rs  p u rc h a s e d  b e fo re  3 1 s t  D e c e m b e r  1 9 8 3  M C P  4 0  C O L O U R  P R IN T E R  £ 1 6 9 .9 5 .  

c o m e  w ith  a £ 4 0  v o u c h e r  o f f  th e  M .R .P . o f  th e  M C P  4 0  C o lo u r  O F F E R  P R I C E  £ 1 2 9  9 5
P r in te r .

T h e  L is t ( { r o w in g  s u c c e s s  o f  O R IC -1  m e a n s  th a t  a n  in c re d ib le  n u m b e r  o f  s o ftw a re  t it le s  
a re  b e c o m in g  a v a ila b le  f o r  y o u r  O r ic .  W ith  m a n y  w e ll k n o w n  t it le s  f r o m  in d e p e n d e n t 
s o f tw a re  h o u s e s ,  p lu s  e x c lu s iv e  O R IC  S O F T W A R E  f ro m  T A N S O F T . y o u  c a n  n o w  d r iv e  

y o u r  ( )ri< to w a rd s  its  fu l l  p o te n tia l.
B e lo w  is  a  s m a ll s e le c t io n  f r o m  T a n s o ft 's  ra n g e , a ll o f  w h ic h  o f fe r  s u p e rb  v a lu e .

TOURING LANGUAGES
G E R M A N . S P A N IS H .  IT A L IA N . F R E N C H .

GENERAL INTEREST 
O R IC  C H E S S . M U L T IG A M E S  I .  
M U L T IG A M E S  2 .  O R IC  C A D .
T H E  N O W O T N IK  P U Z Z L E .

BUSINESS
O R IC  B A S E .  O R IC  C A L C . A U T H O R .

MACHINE LANGUAGES
F O R T H .  O R IC  M O N .

COMPUTER GAMES
Z O D IA C .  H O U S E  O F  D E A T H .
O R IC  M U N C H .  S U P E R  B R E A K O U T ,
U L T IM A  Z O N E .  D E F E N C E  F O R C E .

T A N S O F T  O R IC  S O F  T W A R E  a v a ila b le  f r o m  y o u r  O R IC  s u p p l ie r  a n d  a l l g o o d  s o f tw a re  
d e a le rs .  F o r  f u l l  lis t  o l  fu r th e r  in fo r m a t io n  c o n ta c t :

T a n s o F T

ORIC Software

TANSOFT LIMITED I C I  C IB M f W S . E L Y .C A M B S C B 7 4 N W  T E L ( 0 3 5 3 ) 2 2 7 1 /2 /3 /4



More from the  
HEWSON range

We require 
high quality 
Spectrum and 
Dragon soft­
ware. Good 
royalties paid. 
Send your 
samples today 
fo r fast evalu­
ation.

arn
tT>e

0 0 ^
B®

o 't" ^ " eel s p a c® e r o ° " : \8 ' 'd f \ e e '

jtW ”  me 9eS = \b O ^  ■W im p s '0

Items from this advertisement 
are ava ila b le  th ro u g h  W.H Sm ith, 
larger branches of Boots and all 
leading micro computer retailers.

Pleaserush me
(Tick boxes as required)
I I QUEST ADVENTURE C5.95 CD BACKGAMMON CS.95 

CD NIGHTFLITE CS.95 CD COUNTRIES OF THE WORLD C5.95

□  HEATHROW A.T.C. C7.95 CD DRAGONFLY (For Dragon 32) CS.95 

CD SPECTRAL PANIC C5.95 C D 2 0  BEST PROGRAMS C5.95 

CD MAZECHASE C4.95 C D 4 0  BEST MACHINE CODE ROUTINES C5.95

CD SPECVADERS C4.95 CD 3D  SPACE-WARS C5.95

Post 10 HEWSON CONSULTANTS 60A SI Mary's Street Wallinglord Oxon. 0X 10 OEL.

* I ENCLOSE MY REMITTANCE O F ---------------------------------------------------

M Y CREDIT CARD NUMBER IS

(Delete as aooropriale) c i r  u c r -

Make cheques/POs oayaDle lo  Hewson Consultants Telephone (0491) 36307



^Your guide to 
microcomputing 

■add-ons

•PULL OUT AND KEEP



O n ce  y o u 'v e  b o u g h t y o u r 
m ic ro , y o u ’ ll so o n  d is c o v e r the  
p u rc h a s e  o f th a t ce n tra l p iece  
o f  ha rd w a re  w a s n 't e ven  the  
h a lf o f  it. Y o u 'l l s ta r t lea rn in g  
a b o u t th e  c a p a b ilit ie s  o f yo u r 
c h o s e n  m a ch in e , a nd  as  yo u  
g o  y o u ’ ll fin d  y o u  w a n t to  do  a 
n u m b e r o f  th in g s  th a t re qu ire  
a d d -o n s .

You  m ay w a n t to  h and le  
la rg e  q u a n tit ie s  o f data , fo r 
e xam p le , o r  y o u  m ay ju s t  w an t 
to  h a n d le  i t  fa s te r, in  w h ich  
case  y o u ’ ll need a d is k  d rive . 
A n d  y o u 'l l  w a n t so m e  hard  
c o p y  o u tp u t, so  y o u 'l l need a 
p r in te r. N o t ju s t any o ld  p r in te r 
e ith e r, beca u se  yo u  m ay w an t 
to  have  a s p e c if ic  k in d  o f 
p r in to u t.

Y o u ’re a ls o  lik e ly  to  be 
h a v in g  tro u b le  n e g o tia tin g  the  
u se  o f th e  d o m e s tic  TV  —  so  
ca n  yo u  a ffo rd  a m o n ito r, and  if 
so , h o w  d o  yo u  c h o o se  one? 
O nce  y o u ’ve  g o t  it  a ll, y o u r 
m ic ro  m ay w a n t to  p h o n e  u p  its  
m a te s  and  te ll th e m  a ll a b o u t it, 
so  w h a t a b o u t a m odem ? 
W h a t’s a va ila b le  fo r  yo u r 
m ic ro , a nd  h o w  d o  y o u  ch oo se  
th e  b e s t?  A ll th is  and  m ore  w ill 
be re vea led  in  o u r  pe rip h e ra ls  
b u y e rs  gu id e .

a d d - o n s

a d d e d  u p

M ic ro c o m p u te rs  a re  n o t v e ry  u s e fu l w ith ­
o u t  o th e r p ie c e s  o f e q u ip m e n t fo r th e m  to  

c o n tro l o r  be  c o n tro lle d  b y . In  th e  w o rld  o f 
c o m p u te rs  th e s e  p ie ce s  o f e q u ip m e n t a re  k n o w n  

a s  p e r ip h e ra ls ; a  c lu m s y  an d  u n fo r tu n a te  te rm  

b u t o n e  w h ic h  w e  re  s tu c k  w ith .

P e rip h e ra ls  a re n 't  ju s t  th in g s  w h ic h  y o u  a d d  on  
a s  a  lu x u ry  o r  a fte r th o u g h t a s  th e  te rm  m a y  im p ly . 

In  a  te c h n ic a l s e n s e  ju s t  a b o u t e v e ry th in g  a p a rt 
fro m  th e  p ro c e s s o r  c h ip  its e lf is  a  p e r ip h e ra l —  
th e  R A M  m e m o ry  is  a  p e r ip h e ra l, a s  is  th e  
k e y b o a rd , th e  v a r io u s  in te r fa c e s  a n d  th e  v id e o  

c irc u itry . T h e s e  fe a tu re s  in s tru c t o r a re  in ­
s tru c te d  b y  th e  lo g ic  p ro d u c e d  b y  th e  p ro c e s s o r 

a n d  th e  so ftw a re .
T h is  se c tio n  d e a ls  w ith  w h a t w e  w ill ca ll 

a d d -o n s . A d d -o n s  a re  a lw a y s  p e r ip h e ra ls , bu t 
th e y  a re  p e r ip h e ra ls  o f  a s p e c ia l k in d  in  th a t th e y  

a re  d e s ig n e d  to  be  o p tio n a l e x tra s , h a rd w a re  

e n h a n c e m e n ts .
T h e y  a re  th e  b its  o f e q u ip m e n t y o u  a re  lik e ly  to  

w a n t to  b u y  o n c e  y o u  h a v e  c o m e  to  g r ip s  w ith  
B a s ic  p ro g ra m m in g  a n d  a re  lo o k in g  fo r  n e w  an d  

in te re s t in g  w a y s  to  u s e  y o u r  m a c h in e . A d d -o n s  
a re  p ro d u c ts  s u ch  a s  p r in te rs , c a s s e tte  ta p e  

s y s te m s , d is k  d r iv e s , m o n ito rs , s p e e c h  s y n th ­
e s is e rs , g ra p h ic  in p u t d e v ic e s  an d  d e v ic e s  w h ich  
e n a b le  c o m m u n ic a tio n  o v e r  th e  te le p h o n e  to 
a n o th e rc o m p u te ro rre c e iv e in fo rm a tio n o v e r th e  

a irw a y s  fro m  a  b ro a d c a s tin g  d a ta b a s e  like  

O ra c le  o r  C e e fa x .

T h is  M ic ro p a e d ia  w ill lo o k  a t a  ra n g e  of 

o f f- th e -s h e lf  p e r ip h e ra ls  fo r  a  v a r ie ty  o f 
m a c h in e s  a n d  g iv e  y o u  an  id e a  o f th e  s o rt o f 
th in g s  y o u  c a n  b u y ,  w h a t y o u  ca n  u s e  th e m  to  do  
a nd  w h a t y o u  s h o u ld  lo o k  o u t fo r  w h e n  y o u 're  

d e c id in g  w h ic h  ite m  to  p u rch a se .
In  m a n y  c a s e s  a n  a d d -o n  w ill re q u ire  an  

in te r fa c e  to  e n a b le  it to  c o m m u n ic a te  w ith  the  
h o s t c o m p u te r. T h e  tw o  m o s t c o m m o n  s ta n d a rd  

in te r fa c e s  a re  th e  p a ra lle l C e n tro n ic s  in te rfa c e  
a n d  th e  s e r ia l R S 2 3 2 . P a ra lle l in te r fa c e s  s e n d  

in fo rm a tio n  a  b y te  a t a  t im e  d o w n  a  r ib b o n  c a b le  
( th e  b its  w h ic h  m a ke  b y te s  t ra v e l in  ro w s  like  a 
line  o f c a rs  d r iv in g  s id e  b y  s id e  d o w n  a  m u lt i- la n e  

ro a d w a y  d u r in g  ru s h -h o u r).
T h e  s e r ia l in te r fa c e  is  ra th e r like  a  o n e  la n e  

o ff- ra m p  g o in g  fro m  o u r  im a g in a ry  m u lti- la n e  

ro a d . It s tra ig h te n s  o u r  ro w s  o f b y te s  in to  a  s in g le  
lin e  o f b its  a n d  s e n d s  th e m  o ff o n e  a t a  t im e . T h e  
s e r ia l in te r fa c e  is  a  n e c e s s a ry  p re re q u is ite  to  
c o m m u n ic a tin g  o v e r  a  te le p h o n e  lin e , th o u g h  it  is  

o fte n  u se d  to  s e n d  in fo rm a tio n  to  p r in te rs  and 

o th e r  p e r ip h e ra ls  as  w e ll.
A  c o m p u te r  lik e  th e  B B C  M ic ro  is w e ll e n d o w e d  

w ith  a  h o s t o f in te r fa c e s  to  e n a b le  it to  ta lk  to  d is k  
d r iv e s , p r in te rs  a nd  d iffe re n t s o r ts  o f d is p la y  
u n its . H o w e v e r, in  c o m p a r is o n  w ith  m a n y  o f  its  

c o m p e tito rs  th e  B B C  is an  e x p e n s iv e  m icro .
W h e n  y o u  b u y  a  le s s  e x p e n s iv e  m ic ro  lik e  the  

Z X  S p e c tru m , fo r  in s ta n c e , y o u ’ll f in d  th a t  i t ’s 
c h e a p  b e c a u s e  m o s t o f th e s e  I/O  ( in p u t/o u tp u t)
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fe a tu re s  h a v e  b e e n  le ft o u t  o f th e  d e s ig n . T o  

c o m p e n s a te , th e  c h e a p e r m a c h in e s  o fte n  h a ve  
a n  e d g e  c o n n e c to r . T h is  is  re a lly  ju s t  an  

e x te n s io n  to  th e  m ic ro ’s  b us  (th e  p a ra lle l 
p a th w a y  ta k e n  b y  th e  d a ta  a ro u n d  th e  c ircu it 
b o a rd ).

W ith  th e  p ro v is io n  o f th e  e d g e  co n n e c to r, 

S in c la ir  R e s e a rc h  w a s  a b le  to  o ffe r  a d d -o n s  like  
th e  Z X  p r in te r, In te rfa c e  1 an d  In te rfa c e  2 . B u t the  
p ro b le m  w ith  th is  a p p ro a c h  is  th a t th e  u s e r  is 

lim ite d  to  a d d -o n s  w h ic h  a re  s p e c if ic a lly  d e ­
s ig n e d  to  be  u s e d  w ith  a  p a r t ic u la r  c o m p u te r. Y ou 
c a n ’t (w ith o u t e x p e n s iv e  a d a p tio n s )  use  th e  Z X  

P r in te r  w ith  o th e r  c o m p u te rs , a n d  y o u  c a n 't  u se  
ju s t  a n y  o ld  p r in te r  w ith  th e  S p e c tru m . It w a s n 't  
long , th e re fo re , b e fo re  in d e p e n d e n t m a n u fa c tu r ­
e rs  w e re  p ro d u c in g  w h a t a re  k n o w n  a s  s ta n d a rd  

in te r fa c e s  a s  a d d -o n s  fo r  th e  S p e c tru m  s o  tha t 
u s e rs  c o u ld  c o n fig u re  a n d  u s e  a  w id e  ra n g e  of 
s ta n d a rd  a d d -o n s , e s p e c ia lly  p r in te rs .

B u t e v e n  h o b b y is t c o m p u te rs  w ith  in te r fa c e s  
c a n  s u ffe r  fro m  c o m p a tib ility  p ro b le m s . C o m ­
m o d o re  o w n e rs , fo r  in s ta n c e , w ill b e  w e ll a w a re  
th a t th e  in te r fa c e s  o n  th e ir  m a c h in e s  a re  no t 
in d u s try  s ta n d a rd  o n e s , a n d  th e y  a re  th e re fo re  

lim ite d  to  b u y in g  p r in te rs  an d  d is k  d r iv e s  fro m  
C o m m o d o re . S o  it ’s  n o t s u rp r is in g  th a t  th e re  a re  
s e v e ra l in te r fa c e  a d a p tio n  u n its  n o w  o n  th e  

m a rk e t th a t e n a b le  th e  C o m m o d o re  in te r fa c e s  to  
c o m m u n ic a te  w ith  s ta n d a rd  p r in te rs .

J o y s t ic k s  a re  b e c o m in g  e s p e c ia lly  p o p u la r  

a d d -o n s  fo r  m o s t m a c h in e s . M a n y  c o m p u te r  
m a n u fa c tu re rs  se e m  to  h a ve  b e e n  c a u g h t 
n a p p in g , u n d e r-e s t im a tin g  th e  in te re s t in  a c tio n  

g a m e s . P ro v id in g  th e  n e c e s s a rie s  ha s  o fte n  
fa lle n  o n  th ird -p a r ty  m a n u fa c tu re rs . T h e  S p e c ­
tru m , e s p e c ia lly , h as  b e e n  d e lu g e d  w ith  v a r io u s  
jo y s tic k s  a n d  in te r fa c e s  to  c o n tro l them .

A g a in , e s p e c ia lly  w ith  th e  S p e c tru m , the  
p ro b le m s  c o n c e rn in g  s ta n d a rd s  c o m e s  to  th e  
fo re . F o rtu n a te ly , S in c la ir  h a s  n o w  re le a s e d  its 
In te r fa c e  2  fo r  th e  S p e c tru m . T h is  un it, w h ich  
p lu g s  o n to  th e  e d g e  c o n n e c to r , a llo w s  y o u  to  p lu g  

in  s ta n d a rd  jo y s tic k s . It a ls o  h a s  a  g a m e s  
c a r tr id g e  s lo t  fo r  S in c la ir 's  o w n  ra n g e  o f  g a m e s .

T h e  im p o rta n c e  o f In te rfa c e  2 , is  it  w ill e n fo rc e  
a  s ta n d a rd  o n  s o ftw a re  w rite rs . B e fo re  S in c la ir 's  

re le a s e  th e  d iffe re n t c o n tro lle rs  a v a ila b le  had 
d iffe re n t w a y s  o f c o n tro llin g  th e  s c re e n  a c tio n , so  

a  g a m e  w r it te n  w ith  o n e  s e t o f jo y s tic k  ro u tin e s  
w o u ld n ’t n e c e s s a rily  run  w ith  a n o the r.

M o s t o f th e  g a m e s  p ro d u c e d  fo r  m a c h in e s  
w ith o u t jo y s tic k s  a s  s ta n d a rd  w e re  c o n fig u re d  to  

use  a  c o m b in a tio n  o f k e y  d e p re s s io n s  to  co n tro l 
th e  a c t io n  o n -s c re e n . S o  s o m e  o f th e  jo y s tic k

c o n tro lle rs  on  o ffe r  g e t  yo u  to  c o n fig u re  th e m  so  
th e y  k n o w  w h ic h  k e y  is  s u p p o s e d  to  be  
d e p re s s e d  a nd  s e n d  th e  p ro g ra m  th e  c h a ra c te r  
s tr in g  it 's  lo o k in g  for.

O n  o th e r  m a c h in e s  th e  jo y s tic k  c o n tro lle r  is  no 
p ro b le m . O n  th e  B B C , A ta r i, C o m m o d o re  a n d  so  
on  th e re  a re  jo y s tic k  p o rts  a s  s ta n d a rd . B u t u se rs  

a re  n o t lim ite d  to  s im p ly  u s in g  th e  jo y s tic k s  on  
o f fe r  fro m  th e  m a n u fa c tu re r  as th e re  a re  a 
b e w ild e r in g  v a r ie ty  o f c u s to m  s t ic k s  a v a ila b le  
fro m  th e  th ird -p a r ty  p e op le .

S o m e  jo y s tic k s  u s e  p o te n tio m e te rs  in s te a d  o f 
p la in  o ld  co n ta c ts . T h is  te n d s  to  g iv e  you  a 
g re a te r  d e g re e  o f p re c is io n . S o m e  s t ic k s  h a ve  
b e e n  d e s ig n e d  to  b e  h a n d -h e ld , w ith  th e  s t ic k  on  

to p  o f  a  p is to l g r ip  h a n d le  a n d  a  t r ig g e r  a s  th e  fire  
b u tto n . O th e rs  a re  ta b le - to p  ty p e s , a ls o  w ith  a 
p is to l-g rip  b u t w ith  a b u tto n  o n  th e  to p  fo r  th e  
th u m b  to  fire .

S o m e  g a m e s  c o n tro lle rs  a re n 't  jo y s tic k s  a t a ll. 
T h e  A p p le , fo r  in s ta n c e , ca n  be  f it te d  w ith  a 
tra c k -b a ll d e v ic e  in s te a d  o f a  jo ys tic k .

C o m m u n ic a tio n s  is  a n o th e r  p o p u la r  a re a  to  
e x p a n d  y o u r  m a c h in e  in to . T h e  c o s ts  o f  the  
d e v ic e s  n e c e s s a ry  to  h o o k  y o u rs e lf  in to  the  

te le p h o n e  n e tw o rk  a re  c o m in g  d o w n  in  p r ice  
ra p id ly  a s  c h ip  m a n u fa c tu re rs  p ro d u c e  th e  
w h e re w ith a l to  d o  it  o n  s m a lle r  a n d  s m a lle r  
s liv e rs  o f  s ilicon .

W h a t y o u  n o rm a lly  n e e d  is  an  R S 2 3 2  a n d  a 
m o d e m . T h e  m o d e m  c a n  be  e ith e r  d ire c t ly  o r 

a c o u s tic a lly  c o u p le d . T h e  a ttra c t io n s  o f th e  
m o d e m  h a ve  in c re a s e d  re c e n tly  w ith  th e  e s ta b ­
lis h m e n t o f  M ic ro n e t, a  s p e c ia lis t  in fo rm a tio n  
p ro v id e r  o n  P re s te l w h ic h  g iv e s  th e  la te s t m ic ro  
n e w s  a n d  p ro v id e s  a  la rg e  a rra y  o f  fre e  s o ftw a re  

w h ic h  c a n  b e  d o w n lo a d e d  b y  its  s u b s c r ib e rs .
W h a te v e r  th e  s o r ts  o f  a d d -o n s  y o u  w is h  to 

a c q u ire , th e  m o s t im p o rta n t c o n s id e ra tio n  is  th a t 

o f  c o m p a tib ility .  A s  y o u  c a n  s e e  fro m  the  
ru n -d o w n  a b o ve , c o m p a tib ility  (o r  la c k  o f it) is  th e  
th in g  w h ic h  p ro b a b ly  p ro m o te s  th e  m o s t na il- 
b itin g  a m o n g  use rs .

T h is  c o n s id e ra tio n  a p p lie s  m o s t o f a ll to  

s to ra g e . T h e re  h a ve  b e e n  s o m e  w o n d e rfu l an d  
in n o v a tiv e  s to ra g e  d e v ic e s  to u te d  re c e n tly . 

U n fo rtu n a te ly , th e s e  a re  o f  m u ch  le s s  u s e  to  th e  
a v e ra g e  p u n te r  if  th e y  a re  n o t w id e ly  s u p p o rte d  
b y  th e  p e o p le  w h o  p ro d u c e  th e  so ftw a re . In m a n y  

c a s e s  it  w ill be  im p o s s ib le  to  m o v e  y o u r  e x is te n t 
g a m e s  a n d  c o m m e rc ia l p ro g ra m s  a c ro s s  to  y o u r  
n e w  m e d ia  a s  th e  p ro g ra m s  w ill be  p ro te c te d .

W ith  a d d -o n s , g e t  a s s u ra n c e s  th a t th e y  are 

g o in g  to  d o  th e  jo b  fo r  w h ic h  yo u  re q u ire  th e m  
b e fo re  m o n e y  c h a n g e s  h and s.

Interfacing is a crucial question fo r 
the m icro owner. A cheap m icro 
like the Spectrum is cheap partly 
because it doesn 't have a range of 

interfaces bu ilt in. You can buy 
interfaces fo r it. both Centronics 
and RS232. but if you just have the 

basic machine the only p rin ter you 
can connect it  to  is the ZX Printer, 
wh ich is cheap, cheerful, and a 
shade illegible.

W ith a BBC, on the other hand, 

you get RS232 and Centronics 
interfaces bu ilt in, so you can hook 
it  up to  an Epson, say, o r the 
Sh inw aCP80 quite easily.

The same princip le applies to 
o ther add-ons, such as joysticks, 
disk drives and m onitors, so if you 
want to  hook your m icro up to  a lot 

o f th ings, and you have one o f the 
machines that is short on 
in terfac ing, your f irs t step is to  get 
some.
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P rin te rs  p ro b a b ly  o tte r  th e  m o s t d iv e rs e  
ra n g e  o f  c h o ic e s  to  p e o p le  w h o  w a n t to  do  
a  s p o t o f a d d in g  o n . T h e y  c a n  b e  d iv id e d  

ro u g h ly  in to  th re e  b ro a d  c a te g o rie s .
T h e  m o s t p o p u la r  ty p e  o f  p r in te r  is  

p ro b a b ly  th e  d o t  m a tr ix . T h is  u se s  a 
c o lu m n  o f  t in y  w ire s  w h ic h  p u n c h  th ro u g h  

r ib b o n  c re a tin g  e a c h  c h a ra c te r  as  a m a trix  

o f do ts . T h is  te c h n o lo g y  p ro d u c e s  th e  best 
p o s s ib le  o f a ll p r in te r  w o rld s , w ith  fa ir ly  
h ig h -q u a lity  re s u lts  w h e n  p r in tin g  te x t,  the  
p o s s ib il ity  (w ith  th e  r ig h t so ftw a re ) o f d o in g  

g ra p h ic a l o u tp u t a n d  a  re a s o n a b le  sp e e d  
a n d  p r ic e  to  c a p  th e  p a c k a g e  off.

D o t m a tr ix  p r in te rs  u s u a lly  a c h ie v e  a t 

le a s t 4 0  c p s  (c h a ra c te rs  p e r  s e c o n d ), an d  
m o re  o u tla y  w ill g e t  o n e  w h ic h  c a n  d o  up  to  
1 60  o r  m o re  cp s . M o s t h o b b y is ts  w o u ld  
p ro b a b ly  f in d  4 0  to  8 0  c p s  q u ite  a d e q u a te . 

P r in te rs  w ith  th is  s o rt o f s p e e d  and 
re a s o n a b le  fle x ib il ity  c a n  n o w  be  b o u g h t 
fo r  b e tw e e n  £ 2 0 0  an d  £300 .

A lth o u g h  d o t m a tr ix  te x t is  e m in e n tly  

re a d a b le , it ’s  no t th o u g h t to  b e  q u ite  up  to  
th e  s ta n d a rd  o f th e  tra d it io n a l ty p e w rite r-  
ty p e  o f o u tp u t, w h ic h  o f  c o u rs e  u s e s  so lid  

m o u ld e d  c h a ra c te rs  s ta m p e d  th ro u g h  a 
r ib b o n  to  c re a te  a  p re c is e  c h a ra c te r  im age .

T o  c a te r fo r  p e o p le  w h o  p la n  to  u s e  th e ir

p r in te rs  m o s tly  fo r  tu rn in g  o u t le tte rs  th e re  

is  a  c a te g o ry  o f  p r in te rs  c a lle d  d a isy - 
w h e e ls . T h e s e  a re  b a s ic a lly  ty p e w r ite rs  
d e s ig n e d  to  b e  u s e d  b y  c o m p u te rs .

E n o u g h  p r in t a rm s  to  s u p p o rt th e  
a lp h a b e t an d  v a r io u s  s p e c ia l s y m b o ls  
ra d ia te  fro m  a  c e n tra l h u b . T h e  w h e e l is 

ro ta te d  b a c k  a n d  fo rth  s o  th a t th e  d e s ire d  
c h a ra c te r  a p p e a rs  u n d e r a  h a m m e r w h ich  
th e n  s tr ik e s  th e  m o u ld e d  c h a ra c te r  

th ro u g h  a  r ib b o n  a n d  im p r in ts  it  o n  the  
p a p e r. T h e  a s s e m b ly  c o n ta in in g  th e  w h e e l 
an d  h a m m e r is d ra w n  b a c k  an d  fo rth  

a c ro s s  th e  p a g e  a s  th e  p a p e r is  fe d  th ro u g h  
th e  m e c h a n is m .

U n lik e  d o t  m a tr ix  p r in te rs , w h ic h  u s e  a 

t ra c to r  m e c h a n is m  to  fe e d  th ro u g h  c o n ­
tin u o u s  p a p e r, th e  d a is y w h e e l is  u su a lly  
s e t u p  to  a c c e p t s in g le  sh e e ts . B e c a u s e  it ’s 
a  v e ry  m e c h a n ic a l d e v ic e  it 's  a ls o  s lo w e r 
th a n  a  d o t m a tr ix  w h e n  it 's  p ric e d  in  a 

s im ila r  b ra c k e t. M o n e y  w ill b u y  y o u  a  fa s t 
d a isy , b u t it is  u s u a lly  a  lo t o f m oney .

T h e re  a re  n o w  a  fe w  d a is ie s  u n d e r £500 , 

an d  th e s e  te n d  to  p lo d  a lo n g  a t a b o u t 12 to  
15  c p s  —  u s u a lly  e n o u g h  t im e  to  w a lk  

a ro u n d  th e  b lo c k  w h ile  a  re a s o n a b ly  s ize d  
p ie ce  o f te x t is  b e in g  p r in te d  o u t. C o n s id e r ­
in g  th e  n o is e  a  lo t o f  th e m  m a ke , th is  m ig h t

no t be  a  b ad  idea .

T h e re  is  a  th ird  c a te g o ry  o f  p rin te rs  
w h ic h  w e  c a n  c a ll ‘a lte rn a tiv e  te c h n o lo ­
g ie s ’. T h e s e  a re  u s u a lly  e ith e r  e le c tro s ta ­

t ic  o r  th e rm a l. A s  a  ru le , if  y o u  g e t r id  o f as  
m a n y  p re c is io n  m o v in g  p a rts  a s  p o s s ib le  

y o u  k e e p  th e  p r ice  d o w n . T h e s e  p rin te rs  
o fte n  c o s t a ro u n d  £ 1 0 0  o r  le ss ) like  
S in c la ir ’s Z X  P rin te r, an  e le c tro s ta tic  
p r in te r  w h ic h  s e le c tiv e ly  b u rn s  a  sp e c ia l 

c o a te d  p a p e r a s  it  p a s s e s  th ro u g h .

T a n d y  h a s  ju s t  re le a s e d  th e  T P  10, a 
th e rm a l p r in te r, w h ic h  a c h ie v e s  m u c h  the  
s a m e  re su lt b y  a p p ly in g  h e a te d  e le m e n ts  

to  s p e c ia l p a p e r. T h e s e  p r in te rs  u su a lly  
w o rk  o n  n a rro w  ro lls  o f  p a p e r, an d  a re  
ta rg e te d  a t u se rs  w h o  o n ly  w a n t to  h a ve  a 

h a rd -c o p y  o f  lis tin g s  a n d  d a b b le  w ith  a  fe w  
g ra p h ic s .

T h e re  is  n o  ‘b e s t o f a ll w o rld s ' in  b u y in g  a 
p r in te r. W ith o u t s p e n d in g  a  g ig a n tic  

a m o u n t o f m o n e y  yo u  a re  g o in g  to  lo s e  ou t 
o n  e ith e r  p r in t q u a lity , g ra p h ic s  a b ility  or 
s p e e d  —  it ’s  v e ry  d iff ic u lt to  g e t a ll th re e  
to g e th e r . T h e  fo llo w in g  e x a m p le s  a re  

ty p ic a l o f w h a t's  a v a ila b le  o n  th e  m arke t. 

T h e  d iffe re n t c a p a b ilitie s  w ill g iv e  you  an  
id e a  o f w h a t y o u  s h o u ld  lo o k  fo r  in  the  
p r in te r  y o u  re q u ire .

T h e  C P  8 0  s h o u ld  s e rv e  a s  a  s im ila r  
p o in te r  to  th e  d o t m a tr ix  m a rk e t. W e  th in k  
i t ’s  a  p a r tic u la rly  n ic e  little  p r in te r  a n d  it  is  
c o m p e tit iv e ly  p riced .

T h e  f irs t  th in g  y o u  n o tic e  a b o u t th e  C P  
8 0  is th a t  it is  lig h t a n d  fa ir ly  sm a ll. T h e  
s e c o n d  th in g  y o u  n o tic e  is  th a t th e  p a p e r is 
fe d  in  b y  th e  t ra c to rs  fro m  th e  re a r  o f  the  

p r in te r  ra th e r  th a n  d ra g g e d  o u t o n c e  it 's  
b e e n  p r in te d . T h is  s e e m s  to  w o rk  w ith o u t a 
h itch , a n d  e n a b le s  y o u  to  s ta rt a  n e w  lo t o f 

c o n tin u o u s  p a p e r w ith o u t w a s tin g  a  p ie ce  
b y  fe e d in g  it in to  th e  t ra c to r  m e c h a n is m .

T h is  p r in te r  h as  bo th  a  t ra c to r  and 

n o rm a l ty p e w r ite r- ty p e  ro lle rs , s o  y o u  c an  
use  s in g le  s h e e ts  o f  p a p e r a s  w e ll.

T h e re  is  th e  n o rm a l c lu tc h  o f  b u tto n s  an d  

w a rn in g  lig h ts . T h e  p r in te r  is  c a p a b le  o f 
a b o u t 8 0  cps . A n o th e r  in te re s t in g  fe a tu re  

is  its  c a rb o n  f ilm  r ib b o n  w h ic h  is  s lig h tly  
m o re  e x p e n s iv e  th a n  y o u r  n o rm a l do t 
m a tr ix  r ib b o n s , b u t th is d ra w b a c k  ha s  been  

a llo w e d  fo r  b y  th e  m a n u fa c tu re rs . T h e  
p e n n y  p in c h e rs  a m o n g  us a re  a b le  to  
c h a n g e  th e  r ib b o n  in  th e  c a r tr id g e  up  to  4 
l im e s  in s te a d  o f th ro w in g  th e  ca rtr id g e  

a w a y . T h is  r ib b o n  g iv e s  v e ry  s h a rp  an d  
d e n s e  text.

T h e  d ip  s w itc h e s  a re  in s id e  the  

m a c h in e . U s in g  th e s e  a n d  th e  co n tro l 
c o d e s  y o u  a re  a b le  to  d o  s u c h  th in g s  as 
c h o o s e  b e tw e e n  n o rm a l, e n la rg e d , c o n d e ­

n se d , e m p h a s is e d , d o u b le  s tr ik e , s u b ­
sc r ip t, s u p e rs c r ip t an d  u n d e rlin e  typ e - 
s ty le s . Y o u  c a n  s w itc h  th e  c h a ra c te r  s e t to  
ita lics , a n d  d o  b it im a g e  g ra p h ic s  s u p e r­

sc r ip ts , s u b s c r ip ts , a lte r  lin e  s p a c in g  in 
2 1 6 th s  o f an  in ch , c h a n g e  th e  fo rm  le ng th  
a n d  th e  line  le n g th  a n d  line  spa c in g .

MICROPAEDIA 324



PULL O U T* KEEP

W h e n  th e  J u k i 6 1 0 0  D a is y w h e e l p r in te r  w a s  re le a s e d  in  M a y  1983 , it 

c a u s e d  a s  m u ch  o f a  s tir  in  th e  in d u s try  as  a n y  p r in te r  is  lik e ly  to  c ause . 
H e re  w a s  a  d a is y w h e e l w ith  lo ts  o f n ic e  fe a tu re s , h ig h -q u a lity  p rin t, 

an d  a ll fo r a  p r ic e  o f ju s t  £ 3 9 9 . P re v io u s ly  y ou  w o u ld  h a ve  been  
s h e llin g  o u t a t le a s t tw ic e  a s  m u c h  fo r a  p r in te r  o f s im ila r  q u a lity .

T h e  J u k i c a n  p ro v id e  y o u  w ith  a  b e n c h m a rk . Y o u  a re  u n lik e ly  to  f in d  
a n y th in g  m u ch  c h e a p e r w ith  th e  s a m e  fe a tu re s . If y ou  lo ok  a t m ore  

e x p e n s iv e  d a is ie s  y o u  c a n  w o rk  o u t fo r y o u rs e lf w h e th e r  th e ir  fe a tu re s  
a re  w o rth  th e  e x tra  c o s t  to  yo u .

T h e  J u k i u s e s  s ta n d a rd  T r iu m p h  A d le r  d a is y w h e e ls  an d  IBM  

r ibbo ns . It's  a  p lo d d e r, n o t a  ra ce r, a n d  c h u rn s  a lo n g  a t a b o u t 17 cps.
In  d o in g  th is , h o w e v e r, it  te n d s  to  m a k e  a  h ig h  p itc h e d  w h in in g  no ise  
w h ic h  is  m in im is e d  to  s o m e  e x te n t b y  lo ts  o f in s u la t io n  on  th e  in te r io r 
c a s in g  —  s till, y o u  c a n 't  h a v e  e v e ry th in g . T h e  m a x im u m  p a p e r w id th  is  

13  in c h e s  a n d  th is  c a n  be  fe d  in  s h e e t fo rm  o r yo u  c a n  u s e  c o n tin u o u s  
s ta tio n e ry  if  y o u ’re  th a t w a y  in c lin e d .

T h e  p itc h  ( th a t’s  th e  n u m b e r o f c h a ra c te rs  p e r  in c h )  c a n  b e  v a r ie d  

b e tw e e n  1 0 ,1 2  a n d  15. Y o u  ca n  b u y  a  w id e  s e le c tio n  o f  w h e e ls  
fe a tu rin g  d iffe re n t ty p e fa c e s  a n d  d iffe re n t p itch  s ize s .

T h e  a ll- im p o rta n t d ip  s w itc h e s  ( th e re  a re  10) c o n tro l th e  a u to m a tic  lin e / 
fe e d , fo rm  le n g th  ( it c a n  b e  11 o r  12  in c h e s ) an d  th e  n u m b e r o f lin e s  per 

in ch  (6  o r  8 ). Y o u  c a n  s p e c ify  c o n tin u o u s  o r  c u t pape r.
In a d d itio n  to  th e  d ip  s w itc h e s , o f  c o u rs e , th e re  is  a  b ig  se le c tio n  o f 

c o n tro l c o d e s . T h e y  e n a b le  yo u , a m o n g  o th e r  th in g s , to  b a c k s p a c e  by  
o n e  c o lu m n , d o  an  u p w a rd  o r d o w n w a rd  p a p e r fe e d  a n d  to  in s e rt s u b  o r 

s u p e rs c r ip ts . Y o u  c a n  d o  b o ld  o r  s h a d o w  p rin tin g , s e t th e  le ft a n d  righ t 
m a rg in s  a s  w e ll a s  th e  to p  a n d  b o tto m  a n d  y o u  ca n  g e t th e  p r in te r  to  prin t 

its  e x tra  s y m b o ls  on  th e  d a is y w h e e l.

T h e  J u k i 6100 w as 
s o m e th in g  o f an advance  
fo r  da isyw h e e l p r in te rs  
w he n  it ca m e  o u t in  the  
e a r ly  S um m er. A t a ro u n d  
£450 it b r in g s  th e  c o s t o f 
le tte r q u a lity  da isyw he e l 
p r in te rs  w ith in  s tr ik in g  
d is ta n c e  o f  d o t m a trix .

I t 's  fa ir ly  g oo d  fo r  the  
p r ic e , a nd  im p o rta n tly  fo r  
d a is y w h e e l p r in te rs , is 
re la tiv e ly  q u ie t. O ve ra ll 
i t 's  a h ig h ly  c re d ita b le  
d e b u t in  th e  p r in te r 
m a rke t fo r  Ju k i.
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S to ra g e  is  a v e x in g  p ro b le m  fo r  th e  lo w -c o s t m ic ro s . B y  th e ir  

v e ry  p re c is e  m e c h a n ic a l n a tu re , m a g n e tic  s to ra g e  d e v ic e s  
m u s t be  p r ic e d  a t a  le ve l w h ic h  u s u a lly  p u ts  th e m  c o m p le te ly  ou t 
o f th e  s c a le  w ith  th e  m ic ro s  a t th e  b o tto m  e n d  o f th e  m a rk e t. It ’s 

d iff ic u lt  to  ju s t i fy  lin k in g  u p  a fu ll-s c a le  d is k  s y s te m  co s tin g  
s e v e ra l h u n d re d  p o u n d s  to  a  £9 9  S p e c tru m , fo r  in s ta n ce .

Y e t c a s s e tte  ta p e  s to ra g e  is s o  s lo w  a n d  in e ffic ie n t, th a t th e re  

h a v e  b e e n  m a n y  a tte m p ts  to  f in d  a  m id d le  c o u rs e  b e tw e e n  the  
c o s t  o f a  f lo p p y  d is k  s y s te m  w ith  a ll its  ra n d o m  a c c e s s  an d  
v a r ia b le  le n g th  f ile -h a n d lin g  c a p a b ilit ie s  a nd  th e  o u t-o f-d e p th  
d o m e s tic  c a s s e tte  ta p e  re c o rd e r, w h ic h , a fte r  a ll, w a s  d e s ig n e d  

to  p la y  a n a lo g u e  m u s ic  tapes .
D e s p ite  th e  p ro b le m s , h o w e v e r, p r ic e s  in  the  d is k  d r iv e  a re a  

a re  fa llin g , d u e  m o s tly  to  in c re a s e d  v o lu m e  a n d  m o re  
s tre a m lin e d  d is tr ib u tio n  m e th o d s . T h e re  a re , a fte r  a ll, a  lo t o f 
D ra g o n s  a n d  B B C s  o u t  in  th e  fie ld  a nd  la s t y e a r 's  c o m p u te r  
b u y e rs  a re  o fte n  th is  y e a r 's  d is k  d r iv e  p u rc h a s e rs . It is  p o s s ib le  

to  b u y  s in g le  4 0  tra c k  d r iv e s  b e lo w  £ 2 0 0  no w , b u t th e  c h a n c e s  
a re  th a t th is  p a r t ic u la r  te c h n o lo g y  is  n o t g o in g  to  g e t m u ch  

c h e a p e r  in  th e  n e a r  fu tu re .
D is k  d r iv e  b u y e rs  m u s t p a y  c a re fu l a tte n tio n  to  th e  d e ta ils  

c o n c e rn in g  c o m p a tib ility  w ith  e x is tin g  d is k  o p e ra t in g  sy te m s  
a n d  d is k  in te r fa c e s . T h e  p o in t is  th a t a  d is k  d r iv e  is  o n ly  rea lly  
u s e fu l if  it  g iv e s  you  a c c e s s  to  a  w e a lth  o f  o ff- th e -s h e lf 

d is k -b a s e d  so ftw a re .
A lw a y s  s e e k  a s s u ra n c e  th a t th e  p ro g ra m  y o u  w a n t to  run  w ill 

b e  fo rm a tte d  fo r th e  d r iv e s  yo u  a re  b u y in g . A n d  d o n 't  b e  too  
c e r ta in  th a t y o u  c an  s a v e  y o u r  e x is tin g  ta p e -b a s e d  g a m e s  a n d  

p ro g ra m s  to  th e  d isk . M a n y  o f th e s e  a re  p ro te c te d  b y  the  
p ro g ra m  to  m a k e  th e m  u n lis ta b le  s o  th e y  c a n 't  b e  co p ie d . W h a t 

m a k e s  th e  f lo p p y  d is k  d r iv e s  s o  e x p e n s iv e  is  th e  p re c is io n  
c o m p o n e n ts  n e c e s s a ry  to  ro ta te  th e  d is k  a t th e  c o rre c t s p e e d  
a n d  a lig n  it in  th e  s p in d le  a t th e  c o rre c t a n g le . T h e n  th e re  is a 
s te p p e r m o to r  w h ic h  m u s t p o s itio n  th e  re a d /w r ite  h e a d  at 

e x a c tly  th e  r ig h t p o s itio n  o v e r  th e  d is k  a s  it  sp ins .

T h e  H o b b it w a s  re le a s e d  e a r lie r  th is  y e a r  a s  a  h a lfw a y  h o u s e  
b e tw e e n  d is k  a n d  c a s s e tte  fo r  B B C  u se rs . It g a in s  a c c e s s  to  the  

B B C  m ic ro  th ro u g h  th e  u s e r  p o rt an d  u s e s  P h ilip s  d ig ita l 
m ic ro c a s s e tte s  to  s to re  d a ta . Its  o p e ra t in g  s y s te m  is  h o u s e d  on  
a  R O M  w h ic h  g o e s  in to  o n e  o f th e  fre e  's id e w a y s ' R O M  s o c k e ts  

in  th e  BB C.
O n c e  in s ta lle d , th e  o p e ra t io n  o f th e  d r iv e  is  c o m p le te ly  u n d e r 

s o ftw a re  co n tro l. D a ta  is lo a d e d  a t a b o u t 7 5 0  b y te s  p e r  se c o n d  
— m u ch  fa s te r  th a n  a d o m e s tic  ta p e  re c o rd e r. It h a s  a  fu ll s e t  o f 

f ile  h a n d lin g  c o m m a n d s  a n d  o p e ra te s  in  m u ch  th e  s a m e  w a y  as 

a  v e ry  s lo w  d is k  d r ive .

W h e n  it c o m e s  to  a lte rn a tiv e s , th e  m o s t 
s u c c e s s fu l s o  fa r  m u s t b e  S in c la ir ’s 
M ic ro d r iv e s . T h e  M ic ro d r iv e s  c a n  b e  u sed  
by  th e  S p e c tru m  w ith  th e  a d d itio n  o f the  

S in c la ir  In te r fa c e  1. In s te a d  o f a  d isk , the  
d r iv e s  h o u s e  an  e n d le s s  ta p e  ca rtr id g e , so  
th e re 's  no  s te p p e r m o to r  a n d  n o  f in icky  
a lig n m e n t p ro b le m s . T h e  ta p e  is  w o u n d  

r ig h t th ro u g h  in  a b o u t 10  se c o n d s  and 
b e c a u s e  it 's  w o u n d  o ff th e  m id d le  o f  its  
s p in d le  an d  s im u lta n e o u s ly  w o u n d  b a ck  

on  th e  o u ts id e  it ’s  re a d y  to ,g o  th ro u g h  
a g a in  im m e d ia te ly . B e c a u s e  o f th e  s p e e d  
o f th e  d a ta  ta n s fe r  (a b o u t 16  K ilo b its  pe r 

se c o n d ) it  c a n  d o  a  g o o d  jo b  o f s im u la tin g  
g e n u in e  ra n d o m  a cc e s s , ie  y o u  can 
s p e c ify  a  f ile  a n d  th e  s y s te m  w ill g o  th ro u g h

th e  ta p e  re a d in g  a ll th e  in fo rm a tio n  an d  
k e e p in g  th e  re le v a n t s e c to rs  in  its  m e m o ry .

U n lik e  a  c a s s e tte  ta p e  s y s te m  it  ha s  an 
o p e ra t in g  s y s te m  w h ic h  a llo w s  it to 
m a in ta in  v a r ia b le  le n g th  f ile s . If yo u  s a ve  a 

f ile  a nd  th e n  s a v e  a n o th e r  o n e  o r tw o  a fte r 
it, y o u  h a v e  n o  w a y  o f in c re a s in g  th e  le n g th  
o f th e  f irs t o r  se c o n d  f ile  w ith o u t s a v in g  a 

n e w  v e rs io n  on  a n o th e r  tape.
A s  w ith  a  d isk , th e  M ic ro d r iv e  s p lits  its 

m e d ia  u p  in to  s e g m e n ts  o f 2 5 5  b y te s  and 

th e n  s p lits  up  th e  f ile  a n d  w r ite s  th e m  to  as  
m a n y  o f  th e s e  s e g m e n ts  a s  th e  le n g th  o f 
th e  f ile  re q u ire s . T h e n  if y o u  lo a d  th e  file  
a n d  p e rh a p s  a dd  m o re  in fo rm a tio n  to  it, the  
o p e ra t in g  sy s te m  w ill s im p ly  s a v e  it to  its  

fo rm e r s e g m e n ts  a n d  a n y  o th e r  fre e

s e g m e n ts  it  c a n  f in d  on  th e  ta p e . A fte r  
y o u 'v e  b e e n  u s in g  th e  ta p e  fo r s o m e  tim e  
lo a d in g , c h a n g in g , re s a v in g  a n d  d e le tin g  

f ile s , a ll th e  s e c to rs  o f a ll th e  f ile s  w ill be  
s c a tte re d  r ig h t o v e r  th e  le n g th  o f  the  
tape .

It's  to  b e  h o p e d  th a t th e  M ic ro d r iv e  w ill 
be  th e  fo re ru n n e r to  o th e r  s u c h  d e v ic e s  fo r 
o th e r  c o m p u te rs . A t th e  m o m e n t it is  o n ly  
b e in g  s o ld  b y  S in c la ir  o n  a  s tr ic t ro ta tion  

b a s is  to  m a il-o rd e r  p u rc h a s e rs  o f the 
S p e c tru m , bu t it  s h o u ld n ’t b e  lo n g  b e fo re  

it 's  re a d ily  a v a ila b le  to  o n e  a n d  a ll. O n c e  
th is  h a p p e n s  it ’s  a lm o s t in e v ita b le  th a t 
e n te rp ris in g  c o n c e rn s  w ill e n g in e e r  in te r ­
fa c e s  s o  th a t o th e r m a c h in e s  c a n  a ls o  ta ke  

a d v a n ta g e  o f its  c h e a p  price .
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C h o o s in g  a  m o d e m  a t th e  r ig h t p r ic e  is b e c o m in g  an  e a s ie r 

p ro p o s itio n  th e s e  d a y s  a s  th e  p r ic e s  o f th e  c o m p o n e n ts  w h ich  
g o  in to  th e  th in g s  p lu m m e ts  fo r  th e  m a n u fa c tu re rs  w h o  pu t th e m  
to g e th e r.

M o d e m  s ta n d s  fo r M O D u la to r /D E M o d u la to r, a n d  its  ta s k  is  to  
a c t a s  th e  g o -b e tw e e n  fo r  th e  d ig ita l c o m p u te r  a n d  th e  a n a lo g u e  

te le p h o n e  sy s te m . A  m o d e m  ta k e s  th e  d ig ita l p u ls e s  th a t race  
a ro u n d  a  c o m p u te r  an d  c o n v e r ts  th e m  in to  m o d u la te d  to n e s  
th a t ca n  b e  s e n t d o w n  a  te le p h o n e  lin e . T h e  d ig ita l p u ls e s  firs t 
h a v e  to  b e  s tra ig h te n e d  o u t b y  an  R S 2 3 2  in te rfa c e  in to  a  s e r ia l 
fo rm  (o n e  b it a t a  t im e ).

If y o u r  c o m p u te r  ha s  an  R S 2 3 2  in te r fa c e  it  is  a  fa ir ly  

s tra ig h tfo rw a rd  ta s k  to  p u t a  c o m m u n ic a tio n s  s y s te m  to g e th e r. 
M o s t s ta n d a rd  m o d e m s  w ill p lu g  s tra ig h t in . If y o u  h a v e n ’t g o t 
a n y  in te r fa c e s  o n  y o u r  m a c h in e  th e n  th e  p ro c e d u re  is  a little  
m o re  p ro b le m a tic .

T h e  S p e c tru m , fo r  in s ta n c e , n o w  o ffe rs  tw o  fa ir ly  re lia b le  
ro u te s  to  th e  w o n d e rfu l w o rld  o f te le p h o n e  c o m m u n ic a tio n . T h e  
a d d itio n  o f  S in c la ir ’s  In te rfa c e  1 (w h e n  it  b e c o m e s  g e n e ra lly  
a v a ila b le )  w ill e n a b le  y o u  to  d ire c t ly  c o n n e c t th e  n e c e s s a rie s  as  
In te rfa c e  1 h as  its  o w n  R S 2 3 2  in te rfa ce .

A lte rn a tiv e ly , S p e c tru m  u s e rs  c a n  o p t fo r  th e  n e w  V T X  5 0 0 0  
fro m  P rism , w h ic h  h a s  b u ilt- in  R S 2 3 2  a n d  s o ftw a re  a n d  p lu g s  
d ire c t ly  in to  th e  S p e c tru m 's  e s g e  c o n n e c to r . F o r  o th e r 
m a c h in e s  th e re  is  ra th e r m o re  d iv e rs ity .

T h e re  a re  d o z e n s  o f s ta n d a rd  m o d e m s  o n  th e  m a rk e t to  
c h o o s e  fro m . M o d e m s  s o rt th e m s e lv e s  o u t  in to  tw o  b ro a d  

c a te g o r ie s . T h e s e  a re  a c o u s tic a lly  c o u p le d  m o d e m s  and 
h a rd w ire d  o r d ire c t ly  c o u p le d  m o d e m s.

A s  th e  n a m e  s u g g e s ts  th e  h a rd w ire d  m o d e m  is  p lu g g e d  
d ire c t ly  in to  th e  te le p h o n e  n e tw o rk  v ia  a  s ta n d a rd  T e le c o m  w a ll 

so c k e t. T h e  a c o u s tic a lly  c o u p le d  m o d e m  a tta c h e s  its e lf to  the  
te le p h o n e 's  h a n d s e t w h e re  a  s p e a k e r in  th e  c o u p le r  o p p o s e s  
th e  h a n d s e t's  m o u th p ie c e  a n d  a  m ic ro p h o n e  o p p o s e s  the  
e a rp ie c e .

T h e  a c o u s tic  c o u p le r  ha s  th e  a d v a n ta g e  o f  b e in g  m o re  
p o r ta b le  th a n  th e  h a rd w ire d  m o d e m  a n d , u p  u n til re c e n tly , 
s e e m e d  to  b e  s lig h t ly  m o re  p o p u la r  b e c a u s e  th e  p r ic e s  o f  th e  
d ire c t ly -w ire d  v a r ie ty  w e re  h ig h e r. T h is  w a s  p re s u m a b ly  

b e c a u s e  o f  th e  s tiff re g u la tio n s  p la c e d  in  th e  w a y  o f d ire c t ly  
c o n n e c te d  m o d e m s . (T e le p h o n e  c o m p a n ie s  a re  a lw a y s  w a ry  

o f  a llo w in g  ite m s  ru n n in g  o ff th e  m a in s  to  b e  a tta c h e d  to  th e ir  
e x p e n s iv e  n e tw o rk s . T h in k  o f th e  d a m a g e  a  s h o r t-c irc u it  co u ld  
d o  b y  s e n d in g  2 4 0  v o lts  in to  th e  te le p h o n e  s y s te m ).

A c o u s tic  c o u p le rs  c a n  a ls o  s u ffe r  fro m  b a c k g ro u n d  n o ise  
c o rru p tin g  th e  d a ta . D ire c t m o d e m s  a re  o fte n  c a p a b le  o f  d ia ling  

th e ir  o w n  n u m b e rs  an d  a u to m a tic a lly  re c e iv in g  a  ca ll and 
a c c e p tin g  da ta .

T e rm s  y ou  w ill e n c o u n te r  w h e n  b u y in g  a m o d e m  a re  lik e ly  to  
in c lu d e  h a lf  an d  fu ll d u p lex . F u ll d u p le x  d e s c r ib e s  m o d e m s  
w h ich  a re  c a p a b le  o f  s im u lta n e o u s ly  s e n d in g  a n d  re c e iv in g  

da ta . W h y , y o u  m a y  a sk , s h o u ld  a m o d e m  w a n t to  d o  th is . It a c ts  
as  a  c h e c k  on  th e  in te g r ity  o f th e  d a ta  b e in g  re c e iv e d  a t th e  o th e r 
e n d . T h e  fu ll d u p le x  c o m p u te r  re c e iv in g  th e  d a ta  is  im m e d ia te ly  

se n d in g  it  b a c k  a g a in  to  c h e c k  its  v a lid ity . T h e  s e n d in g  and 
re c e iv in g  is  d o n e  a t d iffe re n t fre q u e n c ie s  s o  th a t th e  d a ta  
d o e s n 't  g e t  ta n g le d  up.

H a lf d u p le x  m o d e  o n ly  s e n d s  d a ta  o n e  w a y  a t a  tim e. 
B e c a u s e  it is  o n ly  u s in g  a s in g le  a re a  o n  th e  b a n d w id th  it  is  less 
lik e ly  to  b e  th e  v ic t im  o f in te rfe re n c e . M o s t m o d e m s  a re  n o w  
c a p a b le  o f  b o th  h a lf a n d  fu ll d u p le x .

B a u d  ra te  is  a n o th e r  b it o f  o b s c u re  ja rg o n  g u a ra n te e d  to  
c o n fu s e  an d  fru s tra te  th e  b u d d in g  c o m m u n ic a to r . B a u d  is  a 
m e a s u re  o f th e  n u m b e r o f m o d u la tio n s  p e r  s e c o n d  (the 
m o d u la tio n s  re p re s e n t th e  b in a ry  code ).

It ’s  im p o rta n t to  k n o w  w h a t th e  b a u d  ra te s  o f y o u r  lik e ly  d ig ita l 
c o rre s p o n d e n ts  w ill be  b e fo re  yo u  p u rc h a s e  y o u r  m o d e m , as  
y o u  c a n ’t a lw a y s  s e le c t a  fu ll ra n g e  o f tra n s m is s io n  o r  re c e iv e  

s p e e d s , e s p e c ia lly  w ith  th e  c h e a p e r p ro d u c ts . M ic ro n e t fo r 
in s ta n c e , a m ic ro  e n th u s ia s t 's  d a ta b a s e  on  P re s te l, o p e ra te s  a t 
1200  b a u d  re c e iv e  a n d  75  s e n d  ( fro m  th e  u s e r 's  p o in t o f v ie w ).

P rism  M ic ro p ro d u c ts  is  a t th e  fo re fro n t o f 

th e  n e w  g e n e ra tio n  o f  (m o s tly ) h a rd w ire d  
m o d e m s . P C N  re c e n tly  re v ie w e d  its  la tes t 
re le a s e , th e  V T X  5 0 0 0 , a n  a ll- in -o n e  
c o m m u n ic a tio n s  p a c k a g e  fo r  th e  e d g e  
c o n n e c to r  o f th e  S p e c tru m  to  e n a b le  it to  
h o o k  up  to  M ic ro n e t. ( Is s u e  30.)

P r is m ’s  g e n e ra l p u rp o s e  h a rd w ire d  
m o d e m  c o s ts  £ 8 9 .9 5 , a n d  w e 'll lo o k  a t th is  
to  g iv e  y o u  an  id e a  o f  s o m e  o f  th e  fe a tu re s  
y o u  s h o u ld  e x p e c t to  g e t  fo r th e  p r ice , n o w  

th a t  P r ism  h a s  s e t a n e w  s ta n d a rd  in  v a lu e  
fo r  m oney.

A lth o u g h  it ’s  b e e n  ta rg e te d  a t  P res te l 
a n d  M ic ro n e t, th is  is  no  o rd in a ry  P res te l 

m o d e m . It d o e s  h a v e  th e  re q u is ite  1200  
re c e iv e /7 5  tra n s m it b a u d  ra te s  fo r  the  

s e rv ic e , b u t it  a ls o  o ffe rs  1 2 0 0  b a u d  in  h a lf 
d u p le x , o p e n in g  up  th e  p o s s ib il it ie s  o f 
m ic ro -to -m ic ro  c o m m u n ic a tio n  o v e r  the  
te le p h o n e  sys te m .

W e  te s te d  th is  o n e  o n  a  B B C  u s in g  the  
s ta n d a rd  M ic ro n e t te rm in a l s o ftw a re  a n d  it 
p e r fo rm e d  fa u lt le s s ly . D o n ’t p a y  m o re  th a n  
£ 8 9 .95 .

The Prism VTX5000  
modem for the 
Spectrum (top) is 
designed to hook 
the Spectrum up to 
Micronet 800. I t ’s 
im portant because 
it’s a cheap, hard­
wired modem that 
gives a mass mar­
ke t machine easy — 
and comprehensi­
ble -  access to the 
outside world in the 
form of Micronet 
and Prestel.

Modems in gene­
ral tend to be less 
accessible than 
this, but th e  idea is 
really that you can 
get your micro to 
ta lk  to other micros 
over the phone.
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p t m m i s  b u w s

J o y s tic k s  a re  a s u b je c t c lo s e  to  th e  h e a r ts  o f  m a n y  m ic ro  

e n th u s ia s ts . It w a s  (p ro b a b ly  s t ill is ) w id e ly  p re d ic te d  th a t  a c tio n  
g a m e s  w o u ld  b e  a  f la s h  in  th e  R A M  p h e n o m e n o n  like  th e  h o o la  

h o o p — a  q u ic k  c ra z e  th a t  w ill d ie  o u t o n c e  u s e rs  re a lis e  th e  jo y s  

o f  p ro g ra m m in g .
In d e e d  th is  s e e m s  to  h a v e  b e e n  th e  th in k in g  b e h in d  th e  

S in c la ir  c o m p u te rs . B o th  th e  Z X 81 a n d  S p e c tru m  w e re  

re le a s e d  w ith o u t a n y  ty p e  o f jo y s tic k  fa c ility . T h e  id e a  w a s  tha t 
th e  u s e rs  w o u ld  le a rn  h o w  to  d o  B a s ic  p ro g ra m m in g , a n d  th e ir  

w id e s p re a d  s u c c e s s  s e e m e d  to  b e a r  th is  id e a  out.
B u t it 's  p ro b a b ly  tru e  to  s a y  th a t th e  S p e c tru m  a n d  ZX 81 s o ld  

d e s p ite  th e ir  b e in g  s tic k le s s  —  b e c a u s e  th e y  w e re  a ffo rd a b le  
w h ile  th e ir  g a m e s -p la y in g  c o m p e tito rs  w e re  o u t o f  reach .

It w a s n 't  lo n g , in  th e  S p e c tru m 's  c a s e , b e fo re  m a n u fa c tu re rs  

p ro d u c e d  jo y s tic k  c o n tro lle rs . S in c la ir  R e s e a rc h  d id n 't  ta k e  to o  
lo n g  to  c o tto n  o n  as w e ll,  a n d  re le a s e d  th e  In te r fa c e  2  a b o u t 

th re e  m o n th s  a g o  —  it ’s  re p o r te d  to  be  se llin g  w e ll.
M o s t o th e r  m ic ro s  h a v e  jo y s tic k  fa c ilit ie s  a s  s ta n d a rd . T h o s e  

th a t  d o n 't ,  like  th e  S p e c tru m , h a v e  a t le a s t o n e  in d e p e n d e n t 

s u p p lie r  o f c o n tro lle rs .
B u t th e  g o o d  n e w s  w ith  jo y s tic k s  is  th a t  o n c e  th e  c o n tro lle r 

h a s  b e e n  s o r te d  o u t, c o m p a tib ility  is n 't  to o  m u ch  o f  a  p ro b le m . 
A d d -o n  jo y s tic k s  fo r  th e  p o rtle s s  c o m p u te rs  s e e m  to  h a ve  
s e ttle d  o n  th e  9 -w a y  D -P lu g  jo y s tic k  s o c k e t a rra n g e m e n t.

C o m p u te rs  lik e  th e  B B C  a n d  D ra g o n  h a v e  th e ir  o w n  s e p a ra te  

p lu g s  an d  s o c k e ts , b u t th e  c o m p u te r  m a n u fa c tu re rs , fo r o n ce , 
s e e m  to  h a v e  le ft th e  f ie ld  o p e n  to  th e  th ird -p a r ty  m a n u fa c tu r ­

e rs . A t b e s t th e y  o n ly  m a k e  a  to k e n  e ffo rt in  p ro v id in g  th e ir  o w n  
jo y s tic k s  w h ic h , if  a v a ila b le , a re  u s u a lly  fa ir ly  c h e a p  an d  nas ty . 
S in c la ir  h a s n ’t e v e n  a tte m p te d  to  p ro v id e  jo y s tic k s , ju s t  the  

c o n tro lle r  w ith  a  D -s o c k e t s o  y o u  c a n  c h o o s e  y o u r  ow n.

It's  p re tty  e a s y  to  te ll a  g o o d , ru g g e d , w e ll c o n s tru c te d  
jo y s tic k  f ro m  a  f lim s y , lia b le -to - fa ll- to -p ie c e s  o n e . R u g g e d is a - 
t io n  (a s  th e  c o m p u te r  in d u s try  lik e s  to  ca ll a n y th in g  tha t 
p re v e n t k it fro m  d is in te g ra tin g  a t  th e  s lig h te s t e x c u s e )  is  o f 
p r im e  im p o rta n c e  w h e n  y o u ’re  p ic k in g  a  jo y s tic k , e s p e c ia lly  if 

y o u ’re  th e  e x c ita b le  ty p e  an d  a c tu a lly  th in k  y o u  a re  re p e llin g  

in v a d e rs .
H e re  a re  th re e  jo y s tic k s  w h ic h  il lu s tra te  th re e  b a s ic  

a p p ro a c h e s  to  th e  p ro b le m s  o f c o n tro ll in g  s c re e n  o b je c ts  in  a 
p re c is e  m a n n e r. A ll th re e  a re  v e ry  s o lid ly  c o n s tru c te d  an d  

s h o u ld  s ta n d  a lo t o f a buse .

T h e  F lig h t L in k  J o y s t ic k  ta k e s  y e t a n o th e r  a p p ro a c h  w ith  its  
p o te n tio m e te r  jo y s tic k . In s te a d  o f a  m e c h a n ic a l a s s e m b ly  
c lo s in g  o n e  o r  tw o  o f  fo u r  c o n ta c ts  to  re tu rn  th e  a p p ro p r ia te  
c h a ra c te r  s tr in g s  to  th e  p ro c e s s o r, th e  F lig h t L in k  h a s  tw o  

p o te n tio m e te rs  o n  a  u n iv e rs a l jo in t  m e c h a n is m  w h ic h  s it a t  r ig h t 
a n g le s  to  e a ch  o th e r. T h e  p o te n tio m e te rs  f ix  th e  d e s ire d  
d ire c t io n  o f m o v e m e n t b y  p lo tt in g  an  x /y  c o -o rd in a te  a c c o rd in g  

to  th e  ro ta tio n  o f th e  p o te n tio m e te rs . T o  y o u  o r m e , th is  m e a n s  
th a t th e re  is  n o  s p r in g  lo a d in g . In s te a d , th e  s t ic k  m o v e s  fre e ly  on  

its  a x is  a n d  s ta y s  w h e re  yo u  le a ve  it.
T h e  s tic k  its e lf is  v e ry  s m a ll a n d  yo u  a re  re q u ire d  to  b e  d a in ty  

ra th e r  th a n  b ru tis h  to  m a k e  th e  b e s t u s e  o f th e  s y s te m . T h u m b  
a n d  fo re fin g e r  ra th e r  th a n  c le n c h e d  f is t is  th e  w a y  to  h a n d le  th is  

o n e . Y o u  c a n  k e e p  it o n  th e  ta b le  o r h o ld  it in  y o u r  h a n d , a n d  it's  
ru g g e d ly  c o n s tru c te d  s o  y o u  c a n  p ro b a b ly  d ro p  it a  fe w  t im e s  as 

w e ll.
A v a ila b le  f ro m  F lite  L in k  C o n tro l (0 4 2 0 ) 8 7 2 4 1 . __________
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K e m p s to n ’s  C o m p e titio n  P ro  is  a  g o o d , s o lid  fa m ily  s a lo o n  ty p e  o f 

jo y s tic k . N o th in g  fla s h  o r  in n o v a tiv e  h e re , ju s t  a tte n tio n  to  d e ta il 

an d  p re c is e  co n tro l.
T h e  s t ic k 's  'th ro w ' ( th e  d is ta n c e  y o u  h a v e  to  m o ve  it to  g e t th in g s  

m o v in g  o n  s c re e n )  is  v e ry  s h o rt, a n d  th is  m e a n s  th a t  its  b a s e  is 
c a p a b le  o f s u p p o rt in g  th e  a s s e m b ly  w ith o u t you  h a v in g  to  t ie  up  
y o u r  re m a in in g  h a n d  to  p re v e n t it to p p lin g  o v e r  a s  y o u  d a s h  to  th e  
o th e r s id e  o f th e  sc re e n  to  z a p  an  a lie n . T h is  a ls o  m a k e s  it 

e x tre m e ly  re sp o n s ive .
K e m p s to n  c la im s  th e  s h a ft is  n y lo n  c o v e re d  s te e l,  w h ic h  so u n d s  

im p re s s iv e . T h e re ’s  a ls o  a  c o m fo rta b le  k n o b  o n  to p  s o  yo u  d o n 't 

d e v e lo p  a  p e rm a n e n t e x te n s io n  to  y o u r  life  lin e  —  o fte n  an  
u n fo r tu n a te  s id e -e ffe c t a fte r  e x te n d e d  p la y in g  w ith  s o m e  o f its  
a n g u la r  c o m p e tito rs . T h e  fir in g  b u tto n s  a re  'h a ir  tr ig g e r ' a n d  the  

m e re s t h in t o f  p u sh  w ill s e t o ff w h a te v e r  is s u p p o s e d  to  b e  s e t off. 
T h e  K e m p s to n  fe a tu re s  a  s ta n d a rd  D -p lu g .

A v a ila b le  fro m  K e m p s to n  (0 2 3 4 ) 852 9 9 7 .

T h e  S p e c tra v is io n  Q u ic k s h o t c h a n g e s  th e  jo y s tic k  re c ip e  w ith  a 
h e lic o p te r-s ty le  g r ip  a n d  a  c h o ic e  o f f ire  b u tto n s . M a n y  p e o p le  
p re fe r th is  s o rt o f g r ip  to  th e  m o re  c o n v e n tio n a l K e m p s to n  typ e  
b e c a u s e  it 's  e a s ie r  to  k e e p  th e  w h o le  a s s e m b ly  in  th e  o n e  p o s itio n  

w h e n  y o u  a re  p la y in g .
D a m a g e  is  d o n e  o n  s c re e n  b y  e ith e r  th e  th u m b  o r o n e  o f th e  

fin g e rs  o f  y o u r  fre e  h a n d . T h e  Q u ic k s h o t a ls o  p ro u d ly  fe a tu re s  

w h a t is  d e s c r ib e d  as a  c o n to u r  g ro o v e  to  g iv e  y o u r  f re e  h a n d  b e tte r 
p u rc h a s e  a ro u n d  th e  a u x ilia ry  f ire  b u tto n  o n  th e  b a se . If a ll th is  
d o e s n ’t k e e p  th e  th in g  s te a d y , y o u  c a n  re so rt to  u s in g  th e  su c tio n  

c a p s  o n  th e  fo u r  co rn e rs .
A c c u ra c y , a g a in , is  v e ry  g o o d  an d  th e  tr ig g e rs  a re  v e ry  

re s p o n s iv e . A g a in  th e  s ta n d a rd  p lu g  to  s u it A ta r i, C o m m o d o re , 

N E C  a n d  S p e c tru m  (In te r fa c e  2).
A v a ila b le  f ro m  m o s t A ta r i an d  C o m m o d o re  d e a le rs .



PULL OUT & KEEP

S p e e c h  s y n th e s is e rs  a re  ju s t  s ta rtin g  to  g ra d u a te  fro m  b e in g  

e x p e r im e n ta l w h iz z -b a n g  g a d g e ts , w ith  w h ic h  y ou  c a n  a m a z e  
a n d  d e lig h t y o u r  fr ie n d s , to  e v e ry d a y  fe a tu re s . N o t ru n -o f- th e - 
m ill y o u  u n d e rs ta n d , b u t a t le a s t u s e fu l a id s  in  th e ir  o w n  r ig h t—  

e s p e c ia lly  to  e n h a n c e  the  re a lis m  o f g a m e s , b o th  th e  a c t io n  an d  

a d v e n tu re  types .
T h e y  a ls o  a p p e a r re g u la rly  in  e d u c a tio n a l- ty p e  p ro d u c ts  

s u c h  as s p e llin g  a ids.
U p  u n til re c e n tly  it w a s  le ft u p  t o  th e  u s e rs  to  p ro g ra m  sp e e c h  

in to  th e ir  o w n  p ro g ra m m in g  c re a tio n s , u s u a lly  th e  u se r 
( lis te n e r) is  g iv e n  a  c o u p le  o f  le ve ls  o f e n try  in to  th e  s y s te m . A t a 

b a s ic  le ve l th e re  is  g e n e ra lly  a  se t o f  ta ilo r-m a d e  w o rd s  in  R O M  
w h ic h  th e  u s e r  c a n  ju s t  P O K E  in to  a  p ro g ra m . T h e s e  m a y  
in c lu d e  th e  le tte rs o f  the  a lp h a b e t a n d  th e  n u m b e rs  an d  p e rh a p s  

a  fe w  B a s ic  ke yw o rd s .
S o m e  s y n th e s is e rs  fe a tu re  a  s e c o n d  le ve l. H e re  y o u  ca n  

a c tu a lly  p h o n e tic a lly  c o n c o c t y o u r  o w n  w o rd s  b y  typ in g  

a lla p h o n e s . A lla p h o r.e s  a re  a lp h a b e tic a l s y m b o ls  w h ic h  s ta n d  
fo r th e  6 4  (y e s  o n ly  6 4 )  d is tin c t s o u n d s  w e  m a k e  w h e n  w e  ta lk . 
B y  c o m b in in g  a lla p h o n e s  w ith  s u ita b le  p a u s e s  y o u  ca n  
la b o r io u s ly  p u t y o u r  o w n  w o rd s  to g e th e r. It g e ts  b e tte r w ith  

p ra c t ic e  a n d  no t s u rp r is in g ly , e ve n  if  y o u  d o n ’t  le a rn  a n y th in g  
a b o u t c o m p u te rs  d o in g  it you  d o  g a in  a n  u n d e rs ta n d in g  o f 
sp e e c h . T h e  s lig h te s t m illi-s e c o n d  p a u s e  m a k e s  a ll the  
d iffe re n c e  b e tw e e n  a w o rd  m a k in g  s e n s e  o r  s o u n d in g  fo re ig n .

C l

T h e  C u rra h  M ic ro s p e e c h  s e l l s  fo r  E 30, a n d  w h ile  
it’s  a  r e a s o n a b le  l i t t l e  s p e e c h  s y n th e s 's e r  in  a  
c ro w d e d  m a r k e t ,  t h e  re a lly  in t e r e s t i n g  th in g  a b o u t 
it  is  t h a t  C u rra h  is  try in g  to  g e t  s o f tw a r e  m a n u fa c  
; u ,e ! s ? o  P n c o .p o ra .e  i t s  l a c i ' i . i e ,  in to  Ih e .r  9 a m e s _

T h e  N a m e l S u p e rta lk e r  is a  g o o d  a ll- 

ro u n d e r. It c a n  m a k e  u s e  o f p h o n e m e s , 
a n o th e r  fo rm  o f c o d in g  th e  h u m a n  v o ic e ’s 
c o m p o s ite  s o u n d s , an d  it  a ls o  h a s  its  o w n  

b u ilt  in  5 5 0 -w o rd  v o c a b u la ry .
It ’s  a ls o  v e ry  v e rs a tile  b e c a u s e , u n like  

m a n y  o f th e  o th e r  p ro d u c ts , it w o rks  
th ro u g h  a n  R S 2 3 2  in te r fa c e  a n d  s o  can  

w o rk  w ith  a n y  m ic ro  w h ic h  p o s s e s s e s  
R S 2 3 2  o u tp u t.

T h e  S u p e rta lk e r  h a s  its  o w n  p ro c e s s o r 

a n d  R A M , s o  y o u  ca n  d o w n lo a d  a  c u s to m  
v o c a b u la ry  a n d  c a ll up  th e  w o rd s  y o u  w a n t 

w h e n  you  w a n t them .
Its  s o u n d  c o m e s  fro m  a  b u ilt- in  s p e a k e r 

d r iv e n  b y  a  s m a ll a m p lifie r. N o t th e  
c h e a p e s t b u t c e r ta in ly  o n e  o f th e  best.

T h e  B B C  M ic ro c o m p u te r, w ith  a ll its  e x tra  
n o o k s  a n d  c ra n n ie s , ca n  p la y  h o s t to  a 
c o u p le  o f R O M  c h ip s  s u p p lie d  by  A co rn ; 

w h ic h  im p e rs o n a te  v e te ra n  n e w s c a s te r  
K e n n e th  K e n d a ll. N o  u n tid y  b la c k  boxes  
fo r A co rn , K e n n e th  is  tu c k e d  r ig h t o u t o f 

s ig h t a n d  h is  v o ic e  c o m e s  th ro u g h  the  
B B C ’s  b u ilt- in  sp e a ke r.

Y o u  c a n  a c c e s s  165 w o rd s  p ro v id e d  in 
th e  P H R O M  (P h ra s e  R e a d  O n ly  M e m o ry ). 
T o  m a ke  up  y o u r  o w n  w o rd s  y o u  h a ve  
a c c e s s  to  w h a t A c o rn  c a lls  c o m p o u n d  

w o rd s , m a d e  u p  b y  c o m b in in g  tw o  o r  m o re  
w o rd s  fro m  th e  16 5  w o rd  v o c a b u la ry . 
S ile n t p e r io d s  c a n  a lso  be  g e n e ra te d .

Y o u  c a n  w r ite  in  a s s e m b ly  la n g u a g e  

s tra ig h t to  th e  p ro c e s s o r, th o u g h  th is  is  a 
v e ry  te d io u s  p ro c e s s  an d  c a n  u s e  u p  a 

d is p ro p o rt io n a te  a m o u n t o f th e  a lre a d y  
lim ite d  u s e r  R A M  o n  th e  B B C , so  m o s t 
u s e rs  w ill p ro b a b ly  s t ic k  to  th e  w o rd s  

p ro v id e d .
T h e  s o u n d  is re c o g n is a b ly  K e n n e th  

K e nda ll, th o u g h  h e  d o e s  s o u n d  a  litt le  
m u ffle d .
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F o r th e  m ic ro  th a t h a s  e v e ry th in g , yo u  
c o u ld  d o  w o rs e  th a n  b u y  it  its  o w n  little  
ro b o t. T h e  Z e a k e r T  u r tle  m e a s u re s  ju s t  5 in  

b y  5 in  b y  2 in , a n d  n o t o n ly  c a n  it  m o ve  
a ro u n d , it  a ls o  h a s  an  a r tis tic  b e n t— in  fac t 
d ra w in g  o n  th e  flo o r  is  its  fo rte .

T h e  Z e a k e r can  w o rk  w ith  th e  BB C, 

S p e c tru m  o r Z X 8 1 ; th e  la tte r  th ro u g h  
s p e c ia l a d a p tio n s  fo r  th e  e d g e  c o n n e c to r. 
Y o u  c o n tro l it  th ro u g h  a h ig h - le v e l la n ­

g u a g e  c a lle d  S n a il L o g o . T h is  g iv e s  yo u  
c o m m a n d s  like  F o rw a rd , L e ft, R igh t, P en 
u p , P e n  d o w n  a n d  s o o n  o n , a nd  a ll th is  ca n  

b e  lo o p e d  a nd  re p e a te d .
It ’s  v e ry  s im p le , b u t it  is  fu n  to  u s e  a n d  the  

b e a u ty  o f it  is  th a t  it p ro v id e s  th e  bud d in g  
p ro g ra m m e r w ith  v e ry  p o s itiv e  a n d  im ­

m e d ia te  fe e d b a c k . Y o u  a re  a c tu a lly  g e t ­
t in g  s o m e th in g  c o n c re te  h a p p e n in g  
th ro u g h  y o u  o w n  p ro g ra m m in g  e ffo rts .

T h e  Z e a k e r ca n  a ls o  tu rn  o u t  re a s o n ­

a b le  g ra p h ic s  —  n o th in g  lik e  a  p lo tte r  o f 
c o u rs e , bu t w ith  c a re  th e  re s u lts  c a n  be  
q u ite  p le a s in g .
C o n ta c t C o ln e  R o b o tic s  (01 ) 8 9 2  8197 .

T h e  B e e b p lo tte r  is  n o t w h a t it s o u n d s  —  it 

is  fo r  th e  B B C , b u t it ’s  n o t a  p lo tte r— it can  
m o re  a c c u ra te ly  b e  d e s c r ib e d  a s  a  tra ce r.

It p lo ts  g ra p h ic s  o n to  th e  s c re e n . It c an  
w o rk  a s  a  lig h t p e n , tra n s la t in g  y o u r  
fre e -h a n d  s k e tc h e s  to  th e  c o m p u te r ’s 

m e m o ry . B u t it  b e a ts  th e  lig h t p e n  b e c a u s e  
it ’s  a ls o  c a p a b le  o f t ra c in g  o u tlin e . If y o u r  
d ra w in g ’s  lik e  m in e  y o u ’d  ra th e r lift 

s o m e o n e  e ls e ’s  a rtis tic  e ffo rts  in a n y  case. 
It's  id e a l fo r  c o p y in g  m a p s  o r  d ia g ra m s .

B e e b p lo tte r  c a n  b e  u s e d  in  a n y  o f  the  
B B C ’s  g ra p h ic s  m o d e s  a n d  it  p lu g s  in to  the  
a n a lo g u e  p o rt. It s u p p o rts  a  n u m b e r o f 

c o m m a n d s  to  d o  th in g s  lik e  fill e n c lo s e d  
s p a c e s  w ith  a  s p e c ifie d  c o lo u r. T h e  re s u lts  

c a n  be  d u m p e d  to  a  S e ik o s h a  o r  E p son  
p r in te r  a n d  y o u r  e ffo r ts  c a n  o b v io u s ly  be  
s a v e d  to  d is k  o r ta p e .
C o n ta c t W a tfo rd  E le c tro n ic s  (0923 ) 

4 058 8 .

W h a t a b o u t a  s y s te m  th a t  a c c e p ts  v o ic e  

c o m m a n d s  fo r th e  A p p le  II?  V IM  (V o ice  
In p u t M o d u le )  re p re s e n ts  a  m a jo r  a d v a n c e  
in  p a c k a g in g  w h a t w a s  p re v io u s ly  m a in ­

fra m e  e x p e r im e n ta l te c h n iq u e  on  a  t in y  
c a rd  a t a re la t iv e ly  t in y  p r ic e  (£ 8 9 9  inc  
V A T ). T h e  c a rd  d is a p p e a rs  in to  th e  A p p le  

a n d  th e  o n ly  o b v io u s  b it o f  h a rd w a re  is  a 
m ic ro p h o n e .

Y o u  lo a d  u p  th e  re q u is ite  s o ftw a re  a nd  

a re  re a d y  to  in p u t. T h is  is  re a lly  a v e ry  
s o p h ic a te d  d e v ic e  a s  it  s c a n s  th e  s o u n d  
w a v e s  w e  o f fe r  it  as  in p u t a t se v e ra l 

fre q u e n c ie s  a n d  s a m p le s  th e m  a t s p e c ific  
p o in ts  in  tim e .

Y o u  h a v e  to  b u ild  up  y o u r  o w n  v o c a b u l­
a ry  o f  c o u rs e , s o  th a t th e  th in g  k n o w s  w h a t 
y o u ’re  ta lk in g  a b o u t. Y o u  ty p e  in  a  w o rd  

a n d  th e  s y s te m  a s k s  yo u  to  m a k e  th e  a u d io  
e q u iv a le n t s e v e ra l t im e s . T h e n  it  c a n  g e t a 
g o o d  id e a  o f h o w  y o u  a re  lik e ly  to  s a y  i t .

Micropaedia Editor: Geof 
Wheelwright
Contributors: Ian Scales, John Lettice 
Design: Nigel Wingrove

WEEK
To finish off our series of buyer's guides we 
will be looking at a range of ‘popular 
software' -  otherwise known as games. 
Just in time for the Christmas rush, you can 
choose your stocking fillers from our 
selection of games for the Spectrum, 
Dragon, BBC, Oric, ZX81, Vic-20 and Atari.
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PCN PRO-TEST
SOFTWARE

David Williams tries his hand at turning the BBC Micro into a musical instrument.

T he  B B C  c o m p u te r  h as  a  b e t te r  th an  
av e ra g e  ca p a b ility  to  re p ro d u c e  
s o u n d . A n y o n e  w h o  h as  used  m an y  o f 

th e  c o m m erc ia lly  p ro d u ce d  g a m e s  w ith  the 
m ach in e  c an  o n ly  h a v e  b e e n  im p re sse d  
w ith  so m e  o f  th e  m u sic  w hich  h as  b e e n  used  
w ith  th e  so ftw a re . T h re e  p ro g ra m s  w hich 
h a v e  b e e n  re le a sed  rec e n tly  a ll give y o u  the 
c h an ce  to  try  y o u r  h a n d  a t  th e  ivo ries.

I k n o w  a  little  a b o u t  m u sic , b u t  by  no  
s tre tc h  o f  th e  im a g in a tio n  w o u ld  I call 
m y se lf a m u sic ian . M y p ian o  lessons 
fo u n d e re d  o n  th e  fo u rth  g ra d e ,  b u t  I d id  
h a v e  a  so lid  m usica l e d u c a tio n  in  o th e r  
re sp e c ts . I sa y  a ll th is  b e c a u se  I s ta r te d  to  
rev iew  th e se  p ro g ra m s  w ith  a  l it tle  t re p id a ­
tio n , b u t  m o re  th a n  a  p assin g  in te re s t .

A ll th re e  o f  th e se  n e w  p ro g ra m s  use th e  
k e y b o a rd  o f  th e  c o m p u te r  lik e  a  p ian o  
k e y b o a rd , b u t  th e  a p p ro a c h  d iffe rs  

s lightly .

Beebsynth
T h is  p ro g ra m  c o m e s  o n  c a s s e t te  a n d  it 
lo a d e d  in to  th e  m ach in e  f irs t  t im e  w ith  no  
p ro b le m s. I w as a  lit tle  d isa p p o in te d  w ith  
th e  w ritte n  in s tru c tio n s  th a t  c a m e  w ith  the 

w e re  a ll c o n ta in e d  o n  o n e

Music Processor
M usic P ro c esso r  is a  d iffe re n t  k e tt le  o f  f ish . 
T h e  p ro g ra m  s e ts  o u t  to  s im u la te  a 
sy n th e s ise r . O n e  d isp lay  is u se d  w hich 
p ack s  th e  s c re e n  w ith  in fo rm a tio n . A  
fe a tu re  an y  c a sse tte  u s e r  w ill fin d  u se fu l is a 
d ig ita l c o u n te r  w h ich  can  b e  u se d  to  find  
item s  re c o rd e d  o n  tap e  w ith  d riv e  in d ic a ­
to rs  fo r  a ll ta p e  fu n ctio n s.

T h e re  is n o  k e y b o a rd  d isp lay  w ith  th e  
p ro g ra m , b u t  th e  d o c u m e n ta tio n  is g ood  
a n d  so u n d s  c an  b e  e n te r e d  u s in g  th e  
q w e rty  k e y b o a rd . A  n ice  to u c h  is th e  
a b ility  to  in p u t e x p re ss io n  in to  th e  so u n d s . 
T h is  is  b e c a u se  th e  e n v e lo p e  d e ta ils  a re  
s to re d  a n d  d isp lay ed  in d e p e n d e n tly  fo r  
ea c h  n o te .

In i ts  b asic  fo rm  th e  p ro g ra m  u se s  a  lo t o f 
m em o ry  to  s to re  an y  o n e  tu n e ,  a n d  ea c h  
n o te  req u ire s  ten  b y te s . T h e re  is a 
lo n g -p lay  facility  w hich  c o m p re sse s  th e  
s to ra g e  a n d  a d d s  a b o u t  h a lf  as  m u ch  a g a in . 
T h is  m e a n s  th a t  y o u  can  s to re  u p  to  3 ,250 
n o te s  in th e  3 2 K  m ach in e .

/

T h e  p ro g ra m  c o m e s  w ith  th re e  d e m o n ­
s tra tio n  p ro g ra m s  o n  c a sse tte  —  in c lu d in g  
a  v e ry  s e aso n a l c a ro l se lec tio n .

Synth
A g a in , th e re  w e re  n o  p ro b le m s  lo ad in g  
fro m  c a sse tte . T h e  firs t o n -sc re e n  o p tio n  
a sk s  y o u  if  y o u  w a n t to  re c o rd  to  d isk .

T h e  p ro g ra m  c o m e s  in th re e  p a r ts ,  each  
o f  w hich  c h a in s  f ro m  th e  o th e r .  T h e  
d o c u m e n ta tio n  w as g o o d  a n d  e a sy  to  
fo llo w , b u t th e  a u th o r  a lso  p ro v id e s  full 
o n -sc re e n  in s tru c tio n s .

S yn th  g ives y o u  th e  o p tio n  to 
rec o rd  u p  to  th re e -p a r t  h a rm o n ies  to g e th e r  
w ith  a fo u rth  c h a n n e l w h ich  re p ro d u c e s  a 
s o u n d  —  ie a  d ru m  b e a t  o r  a  rh y th m  track .

F o llo w in g  th e  o n -sc re e n  in s tru c tio n s  is 
ea sy . E a c h  c h a n n e l can  b e  rec o rd e d  
in d e p e n d e n tly  a n d  d iffe re n t p itch es , 
v o lu m e  a n d  s o  on  c an  b e  se le c te d . A t  th e  
t o p o f  th e  sc re e n  is a  p ian o  k e y b o a rd  lay o u t 
a n d  you use th e  to p  tw o  row s o f  key s  o n  th e  
c o m p u te r  to  in p u t th e  n o tes .

W h e n  y o u 'v e  re c o rd e d  th e  firs t c h a n n e l 
y o u  can  th e n  p lay  it b a c k  a n d  ch eck  it 
b e fo re  g o in g  o n  to  th e  n e x t c h a n n e l.  W h en  
y o u ’ve c o m p le te d  th e  re c o rd in g , th e re  is 
o p p o r tu n ity  fo r  c o rre c tio n s . O n e  p a rticu ­
larly  h e lp fu l o p tio n  is to  'b rin g  in to  lin e ' a ll 
th re e  c h a n n e ls , w h ich  m ea n s  th a t  i f  y o u  a re  
slightly  o u t  in y o u r rh y th m  o n  o n e  c h a n n e l,  
y o u  can  l in e  it u p  w ith  th e  o th e rs ,  p ro v id e d  
it isn 't  t o o  f a r  o u t.

W h e n  y o u 'v e  c o m p le te d  y o u r  h a n d i ­
w o rk  a n d  lis ten e d  to  it y o u  can  th e n  rec o rd  
it  o n to  ta p e  fo r  p o s te r ity .

A ll in  a ll .  I th in k  th is  p ro g ra m  h as  g re a t  
p o ssib ilitie s .

A 4  s h e e t  w ith  a  m in im u m  o f  h its . H o w e v ­
e r ,  t o  b e  fa ir ,  th e  m a n u fa c tu re r  d o e s  s ta te  
th a t  th e  o b je c t  o f  th e  p ro g ra m  is to  p ro v id e  
a  v e ry  easy  to  use  y e t p o w e rfu l so u n d  
g e n e ra t in g  p ro g ra m  fo r  e x p e r t  a n d  nov ice 
a lik e .

U n lik e  th e  o th e r  tw o  p ro g ra m s, B e e b ­
sy n th  d o e s  n o t  a llo w  you to  c o m p o se  an d  
re c o rd  a  tu n e . T h is , say s  th e  p u b lish e r, 
req u ire s  a  u s e r  to  k n o w  b o th  m usical 
th e o ry  an d  th e  E N V E L O P E  co m m a n d . 
Ju s t w h o  is th e  p ro g ra m  a im e d  a t?

W h e n  ru n , th e  sc re e n  is filled  w ith  an 
e n v e lo p e  d e fin e r .  u s in g  th e  c u rso r  keys. 
T h is  co n sis ts  o f  a  n u m b e r  o f  b o x e s , e a c h  o f 
w hich c o n tro ls  a  d iffe re n t a sp ec t o f  the  
s o u n d  g e n e ra te d . O n -sc re e n  H E L P  c o m ­
m an d s  sh o w  y o u  th e  w ay  ro u n d  the 
p ro g ra m , give y o u  th e  o p tio n  to  a l t e r a n d  
ch an g e  th e  v a rio u s  so u n d  e n v e lo p e s . 
P ress in g  th e  sp ace  b a r  p lays th e  so u n d .

A  s e co n d  sc re e n  can  b e  g e n e ra te d  w hich  
g ives y o u  a  g rap h ic  k e y b o a rd . U sin g  th e  
q w erty  k e y s  it is th e n  p o ssib le  to  use 
th e  p re d e f in e d  e n v e lo p e s  to  p ro d u ce  
so u n d s . Y o u  a re  e n c o u ra g e d  to  m o dify  an d  
ch an g e  th e  p ro g ra m  to  y o u r o w n  r e q u ire ­
m en ts  a n d  to  e x p e rim e n t.

Name Beebsynth Application Music utilitv System 
BBC-BPrice£7.95 (cassette); £10.95 (disk) 
Publisher Clares (0606S 51374) Format Cassette 
o r disk Language Basic Other versions none Outlets 
M ailorder

Name The Synth Application Music utility System 
BBC-BPrice£8.50PublisherMusicsoft 12, 
Fallowfield. Am pthill. Beds. Format Cassette 
Language Basic Other versions none Outlets Mail 
order

Name Music Processor Application Music utilitv 
System BBC-A& B Price£14.95Publisher 
Quicksilva (0703 20169) Format Cassette 
Language Basic Other versions none Outlets Mail 
o rder & retail

Roll over Beebhoven
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PCN PRO TEST
SOFTWARE

Trevor Jones is impressed with a new word processor package containing its own dictionary.

Name VizawriteA'izaspell System Com modore 
64 Price Vizawrite £79. Vizaspell £68, Com ­
bined £99 Publisher Viza Softw are. 9 Mansion 
Row1. Brom pton. G illingham. K ent. M E7 5SE. 
Format Disk o r cartridge (Vizawrite only) 
Language Machine code Other versions Foreign 
language versions available +  Com m odore 700 
Outlets Mail order and from shops.

W riting with Viza

T h e  C o m m o d o re  6 4 . m uch  v a u n te d  
fo r  b o th  o ffice  a n d  h o m e  u ses, is 
m o st l ik e ly  t o  s tra d d le  th e  tw o  in  its 

c a p a c ity  as  a  w o rd  p ro ce sso r . N o t 
su rp r is in g , th e n , th a t  a m o n g  th e  ra sh  o f  
s e rio u s  so ftw a re  w ritte n  fo r  it a re  sev era l 
w o rd  p ro ce ss in g  p ack ag es .

A m o n g  th e  c o m p a n ie s  c ra m m in g  th is  
g a p  is V iza  S o f tw a re , w h ich  se lls  the  
V iza w rite /V iz a sp e ll  w o rd  p ro cess in g  sys­
te m , b o th  o f  w hich  a re  av a ila b le  s e p a r ­

a te ly .

Features
B o th  p a r ts  a re  o n  d isk , a n d  V iz a w rite  is 
a lso  o n  c a r tr id g e . T e x t files c an  be  s to re d  
e i th e r  o n  c a sse t te  o r  o n  d isk  a n d  the 
p a c k a g e  s u p p o rts  a  c o m p re h e n s iv e  range  
o f  p r in te rs  from  C o m m o d o re 's  o w n  to  
C e n tro n ic s  m o d e ls . It h a n d le s  th e  64 's  
4 0 -c h a ra c te r  s c re e n  in  tw o  w a y s . Y o u  can 
a lte r  th e  w id th  o f  th e  d o c u m e n t te m p o r ­
arily  to  fit th e  w id th  o f  th e  sc re e n  o rsc ro ll  
th e  d isp lay  s id ew ay s as  te x t  is e n te re d .

V izasp e ll s u p p o rts  a  3 0 .0 0 0  w ord  
d ic t io n a ry , to  w hich  y o u  c an  a d d .

A  fac ility  a llo w s p a g e  h e a d in g  an d  
fo o tin g  te x ts  o f  a n y  len g th . P a r ts  o f  the  
tex t c an  b e  m a rk e d  as  m ail m e rg e ',  so 
s im ila r  d o c u m e n ts  can  b e  sen t to  any  
n u m b e r  o f  p e o p le . It is a lso  p o ssib le  to  
m erg e  a ll o r  p a rt o f  a  d o c u m e n t in to  
a n o th e r ,  w h e th e r  w ritte n  u s in g  V iza-

o p e ra t io n  th e  te x t  is m o v ed  q u ick ly  an d  
b o th  p o r tio n s  o f  te x t  a re  reo rg a n ise d .

M an y  c o m m a n d s  a re  c a rr ied  o u t  in th is  
w ay . A s  w ell a s  th e  m o re  u sua l o n e s , such 
as  find  a n d  d e le te ,  th e re  a re  o th e r s ,  su ch  
as  d isp lay in g  th e  d isk  d ire c to ry , sav ing  
th e  d o c u m e n t to  d isk  a n d  s o  o n .

It is th is  m e th o d  w h ich  is used  to  call u p  
V izasp e ll. T h is  is c a lled  in  fro m  disk  an d  
to  c o u n t th e  w o rd s  in th e  d o c u m e n t, 
w h ich  a re  c h e c k ed  ag a in s t th e  system  
d ic tio n a ry . Y o u  can  th en  scan  th ro u g h  
y o u r  tex t a n d  lo o k  a t  w o rd s  n o t  in th e  
d ic tio n a ry , w h ich  a re  h ig h lig h te d . C o r ­
rec tio n s  can  be  m a d e  a n d  n ew  w o rd s  
a d d e d  to  th e  d ic tio n a ry . T h is  is a very  
p o w erfu l fe a tu re ,  w h ich  is im p le m e n ted  
e x tre m e ly  s m o o th ly .

A  w id e  ran g e  o f  o p tio n s  is a v a ilab le  
o n c e  th e  d o c u m e n t is rea d y  f o r  p r in tin g . 
T h e  te x t  is d isp la y e d  o n  th e  s c re e n  d u rin g  
p r in tin g . P a r ts ,  o r  a ll o f  it  c an  be  p r in te d , 
a n d  y o u  can  s tr in g  d o c u m e n ts  to g e th e r  
d u r in g  p rin tin g .

Verdict
T h is  p ro g ra m  w as a  p lea su re  to  u se . I t ran  
s m o o th ly , d id  th e  jo b  p ro fess io n a lly  an d  
g a v e  no  p ro b le m s. W ith  th a t ,  an d  th e  
e x tr a  to u c h e s  th a t  a d d  to  its  f lex ib ility , I 
c an  give it  v e ry  high  ra tin g s , p a rticu la rly  
fo r  e a se  o f  use .

RATING
Features
Documentation
Performance
Usability
Reliability
Overall value

w rite , o r  v a rio u s  o th e r  W P  p a c k a g es , 
su c h  as  W o rd p ro .

A  n u m b e r  o f  u til it ie s  su p p lied  w ith  
V izasp e ll m a k e  it p o ss ib le  t o  co p y  d isks 
e tc ,  a n d  V izaw rite  le ts  y o u  issue d isk  
c o m m a n d s  a n d  d isp lay  th e  d isk  d ire c to ry .

Presentation
T h e  d o c u m e n ta tio n  is ex c e lle n t:  tw o 

m an u a ls , o n e  fo r  ea c h  p ro g ra m , each  
c o n ta in s  a  s e c tio n  fo r th e  n e w c o m e r, 
w h ile  e x p e rie n c e d  u se rs  g e t  a  no- 
n o n se n se  g u id e . T h e r e 's  a  tex t file w ith  
h e lp ' in fo rm a tio n , w h ich  c an  be  p r in te d  

o u t  fo r  r e fe ren c e .

In use
T h e  b e a u ty  o f  V izaw rite  is th a t  i t  fo rm a ts  
te x t  as  y o u  ty p e , u sing  ‘fo rm a t’ lines.

In th e se  sp ec ia l lin es , w h ich  a p p e a r  in 
th e  te x t  y o u  specify  p rin t m arg in s , tab  
p o s itio n s  a n d  so  o n . T h e re  can  b e  any  
n u m b e r  o f  th e m  so  y o u  c an  v a ry  fea tu res  
th ro u g h o u t th e  te x t.  T h e  sc re e n  d isp lay

w ill sh o w  y o u  h o w  y o u r  p r in te d  o u tp u t 
w ill a p p e a r .  A n d . if  y o u  su b seq u e n tly  
a l te r ,  fo r  e x a m p le , y o u r  le ft p r in t  m arg in , 
th e  w h o le  d o c u m e n t (u p  to  th e  next 
fo rm a t l in e )  is in s ta n tly  a lte re d  to  reflect 
th e  c h an g e .

S p ec ia l g rap h ic s  sh o w  su ch  th in g s  as 
ta b  p o s itio n s , b o th  w ith in  th e  fo rm a t lines 
a n d  in th e  te x t .  T h e se  a re  e n te r e d  u sing  
th e  'C T R L ' k ey , so  t h a t . f o re x a m p le , th e  
c o m m a n d  to  c e n tr e  te x t  is e n te r e d  as  
'C 'T R L -c '. If  y o u  fo rg e t th e  c o d e . y o u  can  
m o v e  th e  c u rs o r  o v e r  th e  g rap h ic s  
c h a ra c te r  a n d  th e  re q u ire d  le t t e r  (in  th is  
e x a m p le  ’c ‘) is d isp lay ed .

O p e ra tio n s  to  a lte r  tex t lay o u t a re  
im p le m e n te d  s im ila rly , th is  tim e  u sing  
th e  'C o m m o d o re ' key . T h e  ac tio n  o f 
th e se  c o m m a n d s  is rea lly  sm o o th . T o  
m o v e  a  b lo ck  o f  te x t  fro m  o n e  p o s itio n  to  
a n o th e r ,  y o u  first m o v e  th e  c u rso r  to  th e  
s ta r t  o f  th e  b lo ck  an d  th e n  p re s s  th e  
'C o m m o d o re ' key  fo llo w ed  by  'm \  T h e  
sy stem  th e n  p ro m p ts  y o u  to  in d ic a te  w h at 
is to  b e  m o v ed , to  w h e re . A t t h e e n d o f  th e
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SHOULD HflUE 2  nEUJ BOOKS 
FOR VOUR BBC HfllCRO...

PROGRRmS-14.95
(LESS TH A N  TH E P R IC E  O F  A  SINGLE CASSETTE!)

A  m ass iv e  so ftw a re  l ib ra ry  for th e  p r ic e  o f a  s in g le  c a sse t te  
E x p losive  g a m e s , d y n a m ic  g ra p h ic s  a n d  in v alu ab le  utilities, this 

sp e c ia lly  co m m issio n ed  co llection  t a k e s  BASIC to  th e  limits a n d  b e y o n d  

T h e  m o s t  s u c c e s s fu l  so ftw a re  w ri te r s  h a v e  p o o led  th e ir  ta le n ts  to b u ry  
p ro g ra m m in g  c lic h e s  a n d  explo it y o u r m ic ro 's  p o ten tial to th e  full

nSTflflT ARCADE GflfllES-0.95
(INSTANT INVADERS -  INSTANT LASERS -  INSTANT SPACESHIPS -  

INSTANT GA M ES -  INSTANT BASIC!)

With little or no knowledge o f BASIC, y o u  c a n  still tak e  a  su ite  o f sk e le to n ' 
p ro g ra m s  a n d  c r e a te  y o u r own a rs e n a l  of d y n a m ic  a n d  totally un iq u e  

a rc a d e  g a m e s

...ADO WHERE YOU C flfl GET THEJT1

From all good bookshops. Or fill in the coupon below and return 11 to Pan Books Ltd . Freepost, P O  Box 109,14-26 Baker S t , High Wycombe, Bucks HP112TD 
F or im m ed ia te  24 h o u r  s e rv ic e  p h o n e  01-200 0200 a n d  u s e  yo u r c re d it  c a rd

POST NOW, NO STAMP NEEDED lb: 
Pan Books Ltd , Freepost. P.O Box 109, 
14-26 Baker Street, High Wycombe, 
Bucks HP112TD

□  60 PROGRAMS (£4 95) □  INSTANT ARCADE GAMES (£3.95) 

Name(Mr/Mrs/Miss/Ms)_______________________________

I YES, Please send  m e the following 60 
|  PROGRAMS an d /o r INSTANT ARCADE 
! GAMES at the price shown plus 35p for the first 
I book o rdered  plus 15p for each additional book 
l to a maximum charge of £1 25 to cover postage 
J and packing Signature______________________________

k Allow up to IS days tor delivery This offer available within UK only Pan Books Ltd Reg in England No 389591

I enclose my chegue/postal order for £. 
Access/Visa card no

SINCLAIR ►
ZX Spectrum 48K 
Powerful 48K home 
computer with 8 colour 
high resolution graphics 
sound and full size movii

FAMOUS NAMES -  A GREAT CHOICE!

G e t c o m p a tib le  a t C u rrys . 

You c a n ’t  b u y  c h e ap e r.
C h o o s e  y o u r  c o m p u te r  

p e rip h e ra ls  a t  Currys. T here 's  
g r e a t  r a n g e  o f  t o p  n a m e s  to  
c h o o s e  fro m . A n d  w jth  
C u rry s  P rice  P ro m ise  
y o u  c a n ’t  b u y  c h e a p e r .

ze moving keyboard.
Q 9 9  Wide choice of credit 
J  terms available, J  terms

>le: SINCLAIR

Recommended by the 
Sinclair Users Club

ZX Spectre..

CURRYS £99"
* You can't buy

pe, thanks to Currys 

3uy any i t e m c h e a p el | 
ne'o/putd'ase call back within 7 
refund the d,Me’^ J uble. Details

Instant Credit lot most holders of
redit cards. —

TRIUMPH
CR-1610 
Computer Compatible 
Cassette Recorder
Compatible with most personal computers 
for programme and data storage. Digital 
tape counter. Automatic level control and 
I mains battery operation.

Hu? £2999

Currys Price
Commodore C2N Cassette R ecorder.....£44.99
Atari 410/1010 Cassette Recorder............. £49.99
Vic|oysticks(Usual Price £7 5 0 )..................£6.99
Atari |oysticks.............................  £ I £.99
CBM 1641 Disc D ove........................  1/29.99
CBM 1570 Printer Plotter £169.99
CBM 801 Punter...........................................£229.99
Atari Disc Drive...........................................  £279.99
Atari Printer......................................£229.99

Slocks of v o w  Items are Unwed and may not be available in all branches particularly 
when demand is heavy Items have been spec tally reduced but may not have been 
sold at the higher price (or a period ol 28 consecutive days in the previous 6 months

C u rry s
The electrical people
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PCN PRO TEST
SOFTWARE

Learning can be fun with open-ended games. Theodora Wood investigates some Spectrum Software.

Play to  learn

Pete punctuating

H e in e m a n n .  o n e  o f  th e  la rg e  e d u c a ­
tio n a l so ftw are  p u b lish in g  h o u se s , 
h a s  p ro d u c e d  fo u rs o f tw a re  p ack ag es  

'd e s ig n e d  by  a  te a m  o f  24 te a c h e rs  an d  
e d u c a tio n a l ad v isers  fro m  th e  D u d ley  
M e tro p o li ta n  C o u n ty '.  E a c h  ta p e  is 
a c c o m p a n ie d  by a g lossy  b o o k le t  th a t  not 
o n ly  te lls  y o u  h o w  to  o p e ra te  th e  p ro g ram  
b u t a lso  c o n ta in s  in te re s tin g  b a c k g ro u n d  
in fo rm a tio n  an d  su g g estio n s  fo r  o th e r  
a c tiv ities  a sso c ia te d  w ith  it. O v e r la y s  for 
th e  k e y b o a rd  p ro v id e  a n  easy  m e th o d  o f 
c o n tro l lin g  th e  p ro g ra m s  w hich  a re  a im ed  
a t th e  8-12 a g e  ran g e .

Punctuation Pete is th e  m o st tra d itio n a l 

o f  th e  fo u r  p a c k a g es  in its  u se  o f  g rap h ics  
a n d  e d u c a tio n a l m eth o d o lo g y . P e te  h im ­
s e lf  is a  ra th e r  jo lly  c h a ra c te r  w h o  m oves 
a lo n g  a  line  o f  tex t d isp lay ed  o n  th e  sc reen  
a n d  s to p s  a t  a ll th e  sp a ce s  b e tw e e n  the 
w o rd s  to  e n a b le  th e  ch ild  to  e n te r  the  
c o rre c t p u n c tu a tio n  o rc a p ita l  le tte r . T h e re  
a re  fo u r  levels o f  re a d in g  d ifficu lty  to  se lec t 
a n d  th re e  lev e ls  o f  p u n c tu a tio n  d ifficu lty .

A f te r  c o rre c tin g  th e  p u n c tu a tio n  the 
ch ild  h a s  to  p re s s  E N T E R  an d  P e te  will 
e i th e r  ju m p  fo r  jo y  if  it is c o rre c t,  o r  w alk  to 
th e  firs t m is ta k e . T h re e  a t te m p ts  a re  
a llo w ed  b e fo re  th e  c o rre c t p u n c tu a tio n  is 
g iv en .

P u n c tu a tio n  P e te  in tro d u c e s  c h ild ren  o f 
th is  ag e  to  e le m e n ta ry  w o rd -p ro cessin g  
sk ills  a s  w ell a s  b e in g  a n  in te re s tin g  w ay to  
le a rn  p u n c tu a tio n .

Ballooning is a  s im u la tio n  p ro g ra m  

w hich  in v o lv es  fly ing  a h o t  a ir  b a llo o n  o v e r  
a s e rie s  o f  lan d scap es . T h e  c h ild  can  tak e  
o ff. fly a n d  lan d  a  b a llo o n  b y  o p e ra t in g  th e  
b u rn e r  a n d  th e  v e n t c o n tro ls . T h re e  levels 
o f  d ifficu lty  c a n  b e  c h o sen : F ly in g  S ch o o l, 
F ly in g  T e s t  o r  L ive M ission.

F ly ing  S choo l a llo w s th e  c h ild  to  p rac tise  
a t th e  c o n tro ls  o f  th e  b a llo o n  in a ll p h a s e s o f  
f lig h t. F ly ing  T e s t  te s ts  th e se  flying sk ills, 
a n d  L ive M ission  g ives a  s e rie s  o f  task s  to 
b e  p e rfo rm e d , b u t on ly  if  th e  b a llo o n  is 
la n d e d  in th e  d e s ig n a te d  sp o t. H a z a rd s  are  
a lso  in tro d u c e d , such  a s  in s tru m e n ta tio n  
fa ilu re  o r  high  w inds.

T h e  b a llo o n  flies o v e r  th e  lan d sc a p e  on 
th e  to p  h a lf  o f  th e  sc re e n , w h ile  the  
in s tru m e n t p a n e l d isp lay s  th e  r a te  o f  c lim b .

te m p e ra tu re  o f  th e  a ir  in sid e  th e  b a llo o n , 
a lt i tu d e  a n d  fu e l level.

T h e  p ro g ra m  o p e ra te s  in rea l tim e  w hich 
m ak e s  it m o re  v iv id . A  p au se  facility  s to p s  
th e  b a llo o n  m o v in g  a n d  a llo w s th e  in ­
fo rm a tio n  o n  th e  d ia ls  to  be  a ssim ila ted  an d  
re c o rd e d . T h is  lead s  to  such  a c tiv ities  as 
k ee p in g  g ra p h s o f  th e  re la tio n sh ip  b e tw een  
th e  te m p e ra tu re  o f  th e  a ir  in side an d  
o u ts id e  th e  b a llo o n  an d  its a lt i tu d e .

Car Journey is n o t as  im m ed ia te ly  
access ib le  a s  th e  o th e r  tw o  p a c k a g es  
d iscu ssed . T h e  o b je c tiv e  is to  m ak e  m o n ey  
by  ru n n in g  a  d e liv e ry  se rv ic e . a n d  th is  is n o t 
as  co m p u ls iv e  a s  flying a  b a llo o n , e sp ec ia l­
ly fo r  th e  y o u n g e r  c h ild ren  in th e  age 
g ro u p .

T h e re  a re  fo u r  d ifficu lty  levels: D riv in g  
S ch o o l, D riv in g  S choo l w ith  h a z a rd s , 
D e liv e ry  S erv ice  a n d  D e liv e ry  S erv ice  w ith  
h a z a rd s . T h e  ty p e  o f  c a r  c an  b e  s e le c te d ;  
th ey  a p p e a r  o n  th e  s c re e n  w ith  e a c h  o n e  o f  
th e  fo u r  sh o w n  in p ro file  w ith  m ax im um  
s p e e d ,  c ap ac ity  fo r  fu e l a n d  a  p e tro l 
c o n su m p tio n  g rap h .

D riv in g  S ch o o l e n a b le s  th e  ch ild  to  
m o v e  a ro u n d  th e  c o u n try  a n d  w o rk  o u t 
h o w  m u ch  p e tro l  h as  b e e n  u s e d , a n d  also  
th e  p o s it io n so f  th e  m a jo r  c ities in E n g la n d , 
S co tlan d  a n d  W ales.

O n  th e  le f th a n d  s id e  o f  th e  sc re e n  th e r e  is 
a  sp ace  fo r  h a z a rd  re p o r ts ,  a  sp e e d o m e te r  
d isp lay in g  sp e ed  c o n tro l le d  by key s  1 an d  
2 , a  b a r  c h a rt  o f  fu e l c o n su m p tio n  an d  a 
d ig ita l r e a d o u t w hich  in d ic a te s  tim e  
e la p se d  since  th e  b eg in n in g  o f  th e  jo u rn e y .

D e liv e ry  S erv ice  e n a b le s  th e  c h ild  to  see  
c o n tra c ts  av a ila b le  b y  p ress in g  0 . B R E A K  
S P A C E  to  cyc le  th ro u g h  th e m  a n d  E N ­
T E R  to  c h o o se  o n e . C o n tra c ts  v a ry  from  
c o m p u te r  p a r ts  to  P e rsian  c a rp e ts ,  w ith  
p ick u p  a n d  d e liv e ry  p lac e s  a n d  tim es.

O n e  b u s in ess  c o lle a g u e  loved  th e  w ay 
th e  m o n ey  bag s  m o u n te d  u p  on  the 
p ro g re s s  c h a rt  (seen  by p ress in g  6) an d  
w ish ed  h is o ffice  p ro g ra m s  w e re  th e  sam e. 
1 la z a rd s  in c lu d e  sn o w  a n d  ro a d  rep a irs , the  
ev e ry d a y  o c c u rre n c e s  w hich  can  lay  w aste  
a  d e liv e ry  t im e ta b le .

T h e  b o o k le t  c o v e rs  th e  h isto ry  o f  ro ad s , 
h o w  a  c a r  w o rk s , a n d  a g a in  p len ty  o f  
su g g estio n s  a n d  g a m e s  to  e x te n d  its  use . I

th in k  p e rh a p s  th e  d ifficu lty  level is to o  high 
fo r  th e  y o u n g e r  c h ild ren  o f  th e  ag e  g ro u p  
w h o  sh o w e d  little  in te re s t  a fte r  th e  ex c ite - 
m e n ts o f  B a llo o n in g . T h e  u p p e r  level cou ld  
p ro b a b ly  b e  e x te n d e d  to  14 an d  b ey o n d .

Special Agent, th e  fo u rth , is an  ad- 
v e n tu re q u iz  g am e  b a sed  o n  th e  id ea  o f 
c a tch in g  an  e n e m y  spy  m o v in g  ro u n d  
E u ro p e ,  r a th e r  s im ila r  to  th e  B B C 's  P uzzle  
T ra il . P re ss in g 6  will b rin g  a  m ap  o f  E u ro p e  
to  th e  sc re e n  w ith  a ll th e  m ain  c ities 
m a rk e d . In te llig e n ce  re p o r ts  a p p e a r  a t  th e  
b o tto m  o f  th e  sc re e n  w hile  th e  to p  le fth an d  
c o rn e r  d isp lay s  to ta l  co st so  fa r .  day  
n u m b e r  a n d  tim e  e la p se d . T h e  tim e 
b e tw e e n  th ese  re p o r ts  can  b e  sp e e d e d  up  
by  p ress in g  7.

T h e s e  r e p o r ts  c an  b e  v e ry  c ry p tic ; som e 
o f  th e m  a re  b a sed  o n  th e  d esc r ip tio n s  o f  th e  
m a jo r  c ities g iven  in th e  b o o k le t  w hile 
o th e r s  w o u ld  n e e d  a n  a tla s  o r  an  a d u lt  to  
h e lp . O th e r  re p o r ts  a re  in c o d e . T h e re  is a 
fac ility  t o  s to p  th e  c lock  to  give th e  ch ild  
tim e  to  d e c o d e  th e  m essage .

S o m e tim e s  an  in fo rm e r  w ill b e  w illin g  to

Car journey. . .  setting off

sell in fo rm a tio n  a n d  th is  can  b e  b o u g h t fo r  
flOO.

T o  tra v e l to  o th e r  c ities  in h o t p u rsu it  o f 
th e  sp y , a ir  a n d  rail d e p a r tu re s  can  be 
c h e c k ed  th ro u g h  a n d  c h o s e n . T h e  u s e r  can  
a lso  se e  th e  t im e ta b le s  fo r  o th e r  c ities  so 
th a t  a  jo u rn e y  c an  b e  p la n n e d  in tw o  s tag es  
if  r eq u ire d .

T h is  s a id . S p ec ia l A g e n t  p ro v id e s  a 
v eh ic le  by  w hich  a  ch ild  in  th e  9-14  age 
ran g e  c an  b e c o m e  a w a re  o f  th e  p o s itio n s  o f  
th e  m a jo r  c ities  o f  E u ro p e ,  a n d  the 
d is ta n c es  a n d  re la tiv e  tra v e llin g  tim es  
b e tw e e n  th e m . I t  a lso  in v o lv es  th e m  in th e  
logical p ro ce ss  o f  ro u te  p lan n in g  w ith  
tim e ta b le s , an d  th e  b ra in te a s e rs  in the  
co d es.

H e in e m a n n  h as  p ro d u c e d  a n  im pressive  
ran g e  o f  p ro g ra m s  a s  its  f irs t m o v e  in to  the 
e d u c a tio n a l so ftw a re  m a rk e t.

Punctuation Pete, Ballooning, Car Journey, Special 

Agent (£9.95 each), Heinem ann (Five Ways 
Software), Heinemann Com puters in Educa­
tion: B ook, 22 Bedford Square, London WC1B 
3HH.
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TODAY,
LEARNING

ISA
NEW GAME

Subsidised microcomputers are 
now commonplace as teaching 
aids for the very youngest 
children and the ZX Spectrum is 
prominent amongst those micros 
at use in schools.

In the relatively short time 
that the Spectrum has been at 
work in the classroom, two 
questions have been answered. 
Yes: with the right software, the 
micro can and does teach effec­
tively and thoroughly (and gives 
teachers more time to devote to 
individual pupils). Yes: young 
children think little of working 
rapidly and successfully, with a 
screen and keyboard, on even 
quite complex subjects.

In this Sinclair Special 
we reveal a range of educational 
software specifically designed to 
make full use of these advan­
tages. The programs produced 
by Sinclair in collaboration with 
Macmillan Education are fasci­
nating. They deal imaginatively 
and most effectively with early 
reading skills and take a truly 
refreshing approach to basic 
science.

In the Blackboard range 
we’ve programs which bring a 
light-hearted clarity to the tricky 
matters of spelling and 
punctuation.

These programs are designed 
for use both at home and in the 
classroom. Each program is 
accompanied by full documenta­
tion which gives parents helpful 
advice and guidance on the 
educational objectives.

The programs covered on 
these pages represent only a 
fraction of the full and fast­
growing list of Spectrum soft­
ware. Be assured we’ll keep you 
in touch with new developments. 
as they happen.

David Park
Education Marketing Manager

N E W  W A Y S  T O  LE A R N  W IT H  
TH E  Z X  SPEC TR UM ®

Programs from Blackboard Software
The new range of educational programs from Blackboard Software makes 
learning an enjoyable process by involving the child in a game which teaches as 
it entertains.

Each program has a step-by-step example section and gives correct answers 
after a number of attempts. Vocabulary changes can be made, allowing each 
program to keep pace with the child's development. This flexibility can also be 
used in the classroom to cater for children of differing ability.

The instructive and colourful games which follow the successful completion of 
each group of sentences provide useful practice in letter recognition and 
increase familiarity with the Spectrum keyboard.

All programs are written for the 48K RAM Spectrum.

Alphabet Games
Three games of letter recognition (using either upper 
or lower case) to help children learn the alphabet 
and find their way round the computer keyboard.

Alphagaps -  The full alphabet is displayed, along 
with a second, incomplete version. The child must 
fill in the missing letters.

Random Rats — Press the letter key that is 
displayed on the gun to destroy the rats which have 
invaded the cellar!

Invaders — Stop little green men from landing on 
Earth by pressing the appropriate letter.

Early Punctuation
While an animated matchstick man marches above 
displayed sentences the child must decide which 
punctuation mark is missing and where to insert it.
At the touch of a key the matchstick man drops the 
mark into place. After successful completion of every 
sentence in the exercise, light relief comes in the 
form of a bottle-shooting game!

The Apostrophe
As each sentence is displayed, a bird appears with 
a worm in its beak. The keyboard is used to move 
the bird and drop the worm into the correct place 
for the apostrophe. When ten sentences have been 
corrected, the Grub Game is displayed. Press the 
correct character to change the grub into a 
butterfly...before it munches through a flower!

Capital Letters
A program to teach the use of capital letters. 
Sentences incorporating proper nouns and 
sentences without opening capitals are displayed. 
The child inserts the correction by guiding an 
animated figure to the appropriate letter.

For each correct answer an apple grows on a tree. 
After ten correct answers the child’s skills in recog­
nising letters and using the Spectrum keyboard are 
needed to save the apples as they fall to the ground.

Speech Marks
A comprehensive program including sentences with 
one or two sets of speech marks (“inverted commas") 
and exercises in both direct and reported speech.

Using the Spectrum keyboard, a cursor is used to 
guide speech marks to the correct position. The 
program offers three levels of difficulty, with full 
examples for each section. Guide Max the mouse 
through a maze, after the correct completion 
of five sentences from each section, but beware of 
Persian cats!

Castle Spellerous
A spelling game with ten levels of vocabulary, 
including words with silent first letters, double letters 
and other difficult words. The Princess has been 
captured and carried off to Castle Spellerous. Helped 
by ten soldiers, the child can attempt a rescue by 
giving the right answers. Part of a siege tower is built 
for each correctly spelt word. Mistakes are costly -  
the wicked wizard appears as a vampire bat, turning 
the men into frogs, butterflies and bats!

When ten words are spelt correctly the rescue 
begins and the wizard takes flight.



S IN C L A IR  +  M A C M IL L A N : A  N E W  D IM E N S IO N  
IN  E D U C A T IO N A L  P R O G R A M S

Sinclair have joined forces with Macmillan Education to 
produce a completely new and different range of educational 
software. The results so far can be seen in these exceptional 
programs.

The Learn to Read series is derived from Macmillan 
Education’s best-selling primary school reading scheme,
Gay Way. It offers a unique opportunity for parents and

teachers to participate in the child’s first experience in 
reading.

Macmillan Education’s Science Horizons is one of Britain's 
most successful school science schemes. Each program 
concentrates on key scientific ideas and, through simulation 
of real life, makes the learning process entertaining and 
enjoyable.

Learn to Read 1 is designed for children who 
are just beginning to read. It is in four parts, 
each of which develops skills central to the 
reading process -  letter recognition, sight 
vocabulary, early spelling and memory. The 
program is full of colour and fun and 
children will enjoy learning to read as they 
meet the animal characters — Ben the dog, 
Jip the cat and their friends.

Learn to Read 2
Learn to Read 2 extends the fundamental 
reading skills practised in the first program, 
as well as encouraging logical thinking. The 
child’s vocabulary is gradually built up as 
new words such as “red:’ "green;’ “car;' 
“ship" and “bus” are introduced. In addition, 
Learn to Read 2 features an attractive 
‘reward’ system enabling children to see 
their achievements grow.

Learn to Read 3 builds on the child’s 
progress so far, so that he or she can gain 
the confidence to move on through the 
complex reading process. Learn to Read 3 
features four different activities, all of which 
are colourful and lively. Further vocabulary 
is introduced until the child is reading more 
than 30 words.

Learn to Read 4
Learn to Read 4 is the alphabet program in 
the Learn to Read series.

Using various stimulating activities the 
program gives the child plenty of practice in 
working with the alphabet — matching initial 
letters to words and pictures and spotting 
missing letters. These exercises build 
familiarity with simple sequences within the 
alphabet.

Learn to Read 5
Learn to Read 5 teaches positional 
language — often difficult to understand and 
remember -  by using words and phrases 
such as “behind” and “in front of;’ "inside" 
and “outside."

The program first demonstrates the 
meanings of the words using clear pictures. 
It then tests the child's understanding of the 
words in two lively games.

Glider
Be a glider pilot! The glider models real-life 
gliding conditions so that you can learn 
through experience. As the pilot you must 
consider the time of day, the amount of cloud 
cover and the kind of terrain below you in 
order to find the up-currents of air that will 
keep you airborne. Try to fly as far as 
possible and, when you are high enough, 
navigate your way back to your home airfield 
and land safely -  if you can.

Survival
Discover what it is like to be an animal in the 
wild! Be a lion stalking your prey, escaping 
human hunters. Or be a hawk, mouse or 
even a butterfly, searching for food and 
avoiding predators.

Survival models the natural world and 
brings to life hazards that different creatures 
must face in their struggle to stay alive.

Cargo
Set sail around the world. Choose your ports 
of call -  New York, Tokyo, Belem, Helsinki
-  then the real challenge begins! You must 
reach your destinations safely, weathering 
storms on the way. But first, load your cargo
— using all your knowledge and skill. Poor 
loading can mean capsizing and sinking. 
Your rank, if not your iife, is always at stake!

Magnets
With an army of small magnets you set out to 
conquer the powerful supermagnets of your 
opponent. You have one weapon — your 
forces of magnetic attraction and repulsion.

The strategy is simple: attract smaller 
magnets to build strength to repel the super­
magnet. When cornered, just turn your poles 
on your enemy and see what happens!

Learn to Read and Science Horizons programs are written for a 48K RAM Spectrum, and are supplied complete with 
comprehensive supporting documentation for parents and teachers.



ZX INTERFACE 2
THE NEW ROM CARTRIDGE AND 
JOYSTICK INTERFACE
Now available in shops

Loads programs instantly 
Takes two joysticks 
Just plug-in and play

The ZX Interface 2 is the latest new 
peripheral for the ZX Spectrum system. 
It enables you to use new ZX ROM 
cartridge software: plug-in programs 
that load instantly. There are ten terrific 
games already available on cartridge. 
ZX Interface 2 also allows you to use

one or two standard joysticks without 
the need for separate special interfaces.

To use new ZX ROM Cartridge 
programs, just connect Interface 2 to 
the rear of your Spectrum or Interface 1 
and plug in the cartridge of your choice. 
Switch on and the program is then 
loaded, ready to run!

You can use any joystick that has a 
9-way D plug. Use one or two of them 
for extra fun with suitable ZX ROM 
cartridge or Sinclair cassette programs 
— or with dozens of other Spectrum 
programs.

ZX MICRODRIVE/ 
ZX INTERFACE 1
The ZX Microdrive System is unique. 
This compact, expandable add-on 
system provides high-speed access to 
massive data storage. With just one 
Microdrive and a ZX Interface 1 you’ll 
have at least 85K bytes of storage, the 
ability to LOAD and SAVE in a matter of 
seconds, the beginnings of a local area 
network of up to 64 Spectrums and a 
built-in RS232 interface. The cost?
Less than £80.

How to get ZX Microdrive and 
ZX Interface ® 1
Spectrum owners who bought direct 
from us by mail order have been sent 
full details. Order forms are being mailed 
in strict rotation. If you haven’t yet 
received your order form please bear 
with us. We’re making good progress in 
meeting the huge demand.

If you didn't buy your Spectrum by 
mail order, send us the form at the 
bottom of this page and we’ll add your 
name to the mailing list.

How to order
Complete the appropriate sections on 
the order form below. Note that there is 
no postage or packing to pay on soft­
ware purchases. Orders may be sent 
FREEPOST (no stamp needed). Credit 
card holders may order by phone, 
calling 01-200 0200,24 hours a day. 
Please allow 28 days for delivery.

-  Sinclair, ZX Spectrum, ZX Microdrive, 
ZX, ZX Interface are trade marks of 
Sinclair Research Ltd.

Sinclair Research Ltd, S tan h o p e Road, C am berley, 
Surrey, G U 15 3 PS. Telephone: (0 2 7 6 ) 685311.

To: Sinclair Research Ltd. FREEPOST, Cam berley, Surrey, GU15 3BR.

Section A: Hardware

Q ty Item C ode
Item  Price Total 

£ £
ZX Interface 2 8501 19 95
ZX Spectrum-48K 3000 129.95
ZX Spectrum -16K 3002 99.95

Postage and packing: orders under £90 0028 295
orders over £90 0029 4 95

TO TA L £

Section B: Software
E10/S Learn to Read 1 4309 9.95
E11/S Learn to Read 2 4310 9.95
E12/S Learn to Read 3 4311 9.95
E13/S Learn to Read 4 4312 9.95
E14/S Learn to Read 5 4313 9.95
E15/S Cargo 4314 9.95
E16/S Glider 4315 9.95
E17/S Survival 4316 9.95
E18/S Magnets 4317 9.95
E19/S Early Punctuation 4318 7.95

|

ORDER FORM

E20/S Speech Marks 4319 7.95
E21/S Apostrophe 4320 795
E22/S Capital Letters 4321 7.95
E23/S Castle Spellerous 4322 7.95
E24/S Alphabet Games 4323 7.95

TOTAL £

■I enclose a cheque/postal order made

■Please charge my Access/Barclaycard/Trustcard account no: 
'Delete/complete

| Signature

| Mr/Mrs/Miss| | I I I I I I I I I I I I I I I I I
| Address | | I I I I I I I I I I

I I I I I I

....................I I ! I I I M l I I II I | PC N  9 1 2  |
(Please print)

ZX M icrodrive® in form ation  request
Please add my name to the Microdrive Mailing List and  sendjme a colour brochure with full specifications of

ZX Microdrive/lnterface 1 □  (tick here).

Free Sinclair ZX ’ S o ftw are  Catalogue
Please reserve my priority copy of the January 1984 Sinclair ZX Spectrum Software Catalogue □  (tick here).

Please use the form  above to  send vournam e and  address



Dragon 32

E E H 5 E H

Flawed
diamond
Name Lost in Space System Dragon 
32 P rice£9.95 Publisher Salamander 
Softw are. 17Norfolk R oad, 
Brighton. East Sussex BN 13AA 
Format Cassette Language Basic 
Other versions None Outlets Mail 
order. Boots.o therdealers.

A  few  m o n th s  ag o  S a lam a n d e r  
lau n c h e d  d e te c tiv e  D an  D ia ­
m o n d  o n  th e  firs t o f  a trilo g y  o f  
a d v e n tu re s ,  F ra n k lin 's  T o m b , 
w h ich  w as g re e te d  w ith  ra th e r  
m ix e d  rev iew s. L o s t in  S p a c e  is 
th e  s e co n d  in th e  s e rie s , w ith  
F ish y  B u s in ess  still t o  c o m e .

Objectives
D a n  is n o w  t r a p p e d  a b o a rd  a 
d e re l ic t  sp a ce  sh ip  th a t 's  p a tro l ­
led  by  secu r ity  ro b o ts  a n d  h is 
ta s k  is to  f in d  h is w ay  to  th e  
b r id g e  a n d  ta k e  c o n tro l  o f  th e  
sh ip .

First impressions
S a la m a n d e r ’s  p a c k a g in g  g e ts  
la rg e r  a ll t h e  tim e . T h is  a rr iv ed  
in a  w a lle t th e  size  o f  a S p e c tru m  
a n d  w ith  a n  a c c o m p a n y in g  16- 
p a g e  ‘C a se  F ile ' c o n ta in in g  13 
p a g e s  o f  illu s tra tio n s  o f  so m e  o f  
th e  g a m e ’s lo ca tio n s . Y o u  also  
g e t  th e  su b -C h a n d le r  in tro d u c ­
tio n :  'M y  n a m e  is  D ia m o n d . 
D a n  D ia m o n d . I 'm  a  p riv a te  
in v e s t ig a to r,  o r  a t  lea s t I u se d  to  

I b e . N o w  I’m  a  firs t c lass  
I s c h m u c k .’

In play
! W h a t a  sh a m e  th e  g am e  itse lf 
I c o n ta in s  n o n e  o f  th e  h u m o u r  

s u g g e ste d  by  th e  a d v e rtis in g  
a n d  p a ck ag in g .

In  a  te x t-o n ly  a d v e n tu re ,  th a t

te x t  is a ll- im p o rta n t,  a n d  th e  
o p e n in g  lo ca tio n  d e sc r ip tio n  o f 
‘Y o u  a re  s ta n d in g  in  th e  t ra n s ­
p o r te r  c h a m b e r ' is h a rd ly  w itty , 
o r  e v e n  d e sc r ip tiv e . U n fo r tu ­
n a te ly  it is ty p ic a l. A b o u t th e  
o n ly  th in g  a p p ro a c h in g  
h u m o u r , a n d  th a t  fro m  a long 
w ay  o ff. is th e  re sp o n se  'D o n 't  
be  s illy ' w h en  y o u  try  to  be.

Y o u  can  c a rry  th re e  item s, 
an d  sing le  c o m m a n d s  o n ly  can  
b e  e n te r e d  in th e  u su a l verb - 
n o u n  w ay .

A l th o u g h  in B asic , re sp o n se s  
a r e  q u ic k , a n d  a s  y o u  w a n d e r  
ro u n d  th e  sh ip  (w h ich  is diffi­
c u lt  —  th e  on ly  th in g  in  its 
fa v o u r)  y o u  will e n c o u n te r  th e  
tra d itio n a l  m a z e s , secu rity  
g u a rd s  sn e a k in g  u p  o n  y o u  now  
a n d  a g a in , a n d  te m p tin g  b u t ­
to n s  to  p ush  a n d  lev e rs  to  pull 

. . . w h ich  cu rio s ity  im p els  you 
to  try , e v e n  if  it d o e s  m ean  
s ta r tin g  all o v e r  a g a in . T h a t’s a 
fas t e n o u g h  p ro c e d u re , an d  
th e re  is a lso  a  S A V E  fac ility , all 
th e  in s tru c tio n s  b e in g  in th e  
C a se  F ile  a lo n g  w ith  he lp fu l 
h in ts  lik e  ‘D o n 't  b e  a fra id  to  d o  
s tu p id  th in g s ,' fo llo w ed  by 
'D o n 't  go  a ro u n d  d o in g  s tu p id  
th in g s  a ll th e  t im e .'

Verdict
L o st in  S p a c e  c an  b e  p lay ed  
in d e p e n d e n tly  o f  F ra n k lin ’s 
T o m b , th o u g h  y o u  m ay  g e t o n e  
o r  tw o  e x tr a  c lu es  f ro m  h av in g  
p lay e d  th e  e a r l ie r  g a m e , b u t fo r  
m e  th e  a d v e n tu re  w as d is ­
a p p o in tin g  a f te r  t h e  p ro m ise  o f 
th e  p ack ag in g .

Mike Gerrard
RATING
Lasting appeal f t f t
Playability f t f t f t
Use of the machine f t f t
Overall value f t f t

Morris
dance
Name Maurice Minor System 
Dragon 32,1 joystick Price£6.95 
Publisher I M orrison (Micros) Ltd. 2 
Glendale S treet. Leeds Format 
Cassette Language M achine code 
OtherVersions None Outlets Mail 
order, retail

A s  th e re  a re  n o w  sev era l 
G ra n d  P rix  g a m e s  fo r  th e  
D ra g o n ,  a  n ew  o n e  h as  to  o f fe r  
so m e th in g  u n u su a l, w h ich  is 
c e rta in ly  w h a t th is  o n e  trie s  to  
d o . I t  h a s  y o u  b e h in d  th e  w heel 
o f  th a t  o ld  fam ily  fav o u rite  the  
M o rr is  M in o r , w h ich  h a s  so m e ­
h o w  s tra y e d  o n to  a  rac in g  
c ircu it.

Objectives
T h e  a im  is to  c o m p le te  ten  
m iles o f  th e  tra c k  in th e  sh o rte s t 
p o ss ib le  tim e . I c ritic ise  th e  b it 
o f  a d v e rtis in g  w hich  suggests 
y o u r  c a r  falls to  p ieces  a s  you 
g o , w h ich  is n o t  th e  case ; th e re 's  
m ere ly  a  c o u n te r  a t  th e  to p  o f 
th e  sc re e n  k e e p in g  t ra c k  o f  th e  
n u m b e r  o f  b u m p s  y o u ’ve  h ad .

In play
Y o u 'r e  first a sk ed  y o u r  n a m e , 
in  case  y o u  m a k e  th e  H all o f  
F a m e , a n d  c an  th en  ch o o se  
fro m  th e  six skill lev e ls . K ingp in  
a t  th e  to p  o r  S u n d ay  D riv e r  
d o w n  th e  b o tto m .

Y o u r  M au rice  s ta y s  in th e  
sa m e  p o s itio n  c lo se  to  th e  le ft o f  
th e  sc re e n  w hile  th e  track  
sc ro lls  to w a rd s  y o u  f ro m  th e  
r ig h t. A d m itte d ly  i t ’s n o t m uch  
o f  a  t ra c k , b e in g  d e a d  stra ig h t 
a n d  w ith  n o  o th e r  g rap h ics  
a p a r t  f ro m  c a rs  a n d  th e  o d d  
p a tc h  o f  o il. b u t  w ith  y o u r ow n 
c a r  b ad ly  in  n e e d  o f  a d ie t  i t 's  as 
w ell th e re  a re  n o  o th e r  h aza rd s  
o r  tw ists  in  th e  t ra c k  to  d e a l w ith

as  g e tt in g  p ast th e  F o rm u la  
O n e  c a rs  is trick y  e n o u g h . I t ’s 
n o t  to o  b a d  a t  th e  e a s ie r  leve ls, 
b u t  as  y o u  clim b  to w a rd s  K in- 
p in  y o u  m o v e  m u ch  fa s te r ,  an d  
y o u  c a n 't  p lay  sa fe  a n d  d rive  
slo w ly  o r  o th e r  c a rs  a p p e a r  
fro m  th e  le ft a n d  g o  r ig h t u p  
M a u ric e ’s  b u m p e r . A t  th e  h a r ­
d e r  lev e ls  to o , th e r e ’s  less 
jo y s tick  c o n tro l ,  th e  slig h tes t 
to u ch  m o v in g  y o u  o ff-co u rse , 
w h ich  m ak e s  o v e rta k in g  a  very  
d e lic a te  m a n o e u v re  in d ee d , 
a n d  n o t  fo r  a n y o n e  w ith  the 
sh a k e s  o r  a  w o n k y  jo y stick .

T h e  sc re e n  sh o w s y o u r  tim ­
e r  a t  b o tto m  le f t ,  m ileage  
re m a in in g  a t b o tto m  r ig h t ,  writh  
y o u r  a c c id e n t c o u n te r  ac ro ss  
th e  to p .  Y o u  rec e iv e  o n e  c h e ­
q u e re d  f lag  p e r  b u m p , an d  
w h e n  th e  line  o f  flags has 
re a c h e d  100 p e r  c e n t th a t ’s th e  
e n d o fM a u r ic e .  I fy o u  c o m p le te  
th e  te n  m iles in ta c t th e n  you 
m ay  f in d  y o u r  n a m e  in  th e  H all 
o f  F a m e , a n d  y o u  c an  th en  
ch o o se  to  h a v e  a n o th e r  race  a t 
th e  sam e  lev e l o r  c h a n g e  to  
a n o th e r  by  re tu rn in g  to  th e  sta rt.

T h e  g a m e  c o u ld  h a rd ly  b e  
d e sc r ib e d  a s  sp e c ta c u la r ly  co l­
o u rfu l ,  b u t  i t ’s  n o isy  e n o u g h  
w ith  th e  c ra sh e s  a n d  a  revv ing  
s o u n d  th a t  in c re a ses  in  p itc h  as 
y o u  a c c e le ra te ,  a n d  o v e ra ll  i t  is 
h a rd  to  p lay .

Verdict
1 u su a lly  f in d  G ra n d  P rix  gam es 
b o r in g , b u t th is  is th e  leas t 
b o r in g  o n e  I’ve  se en  fo r  th e  
D ra g o n , s o . if  y o u 're  m o re  o f  a 
fan  th a n  I am  y o u  w o n 't  g o  fa r  
w ro n g  w ith  M au rice  th e  M o rris  
f ro m  M o rr iso n . Mike Gerrard

RATING

Lasting appeal f t f t f t
Playability f t f t f t f t
Use of the machine f t f t f t  
Overall value f t f t f t
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GAMEPLAY

S P E C T R U M

Pieces 
for peace
Name The Black Plane) System 
48K Spectrum Price£5.95 
Publisher Phipps Associates, 172 
Kingston Road. Ewell. Surrey 
KT19 OSD Format Cassette 
Language Machine code, some 
Basic Other versions None Outlets 
Mail order

'T w o  fo r th e  p rice  o f  o n e ' 
a lw ay s w as g o o d  sa les  sp ie l, b u t 
w ith  The Black Planet P h ip p s  
m igh t b e  ex c u se d  fo r yelling  
R o ll u p . ro ll u p .  sev en  fo r  th e  

p ric e  o f  o n e ! - as  th a t  is th e  
n u m b e r  o f  s e p a ra te  g a m e s  in ­
c o rp o ra te d  in to  th is  space  
q u e s t.

Objectives
A s th e  21st C e n tu ry  d raw s  to  a 
c lo se , a n d  P la n e t E a r th 's  
e m p ire  s tre tc h e s  th ro u g h o u t 
th e  G a la x y , y o u  m u st a ssum e 
th e  ro le  o f  th e  g o o d  g uys yet 
ag a in  in o r d e r  to  c o n q u e r  th e  
p ira te s  w h o  a re  th re a te n in g  the 
G a la x y 's  p e a c e  an d  h a rm o n y . 
T o  d e s tro y  th e  p ira te s  y o u  m ust 
co llec t th e  sev en  p ieces  o f  th e  
key  w hich  w ill th e n  e n a b le  you 
to  o b lite ra te  th e  su n le ss  B lack 
P la n e t w h e re  th ey  h id e  o u t.

In play
In p ra c tic e , s o  lo n g  a s  y o u  have 
th e  in s tru c tio n s  h a n d y , the  
g a m e  b e c o m e s  rea so n a b ly  
s tra ig h tfo rw a rd  to  p lay , yet 
v e ry  h a rd  to  m a s te r . T h e  m ain 
sc re e n  is th e  n o se  o f  y o u r  ro ck e t 
sh ip  tra v e llin g  th ro u g h  space , 
w ith  re a d -o u ts  fo r  sh ield  
s tr e n g th ,  he lm  c o -o rd in a te s , 
ta rg e t  c o -o rd in a te s  a n d  d is­
tan c e  to  ta rg e t.  T h e  K  k ey  sets  
y o u r  ta rg e t  c o -o rd in a te s ,  such

as  30 ,3 0  fo r  th e p la n e tB e l la t r ix ,  
a n d  th e  c u rs o r  key s  a lig n  yo u r 
h e lm  c o -o rd in a te s  w ith  th is . 
T h e n . w ith  c a re fu l u se  o f  h y p er- 
ju m p in g  o r  g u n f ire  to  d e s tro y  
th e  p u rsu in g  p i ra te s ,  you  
sh o u ld  re a c h  y o u r  d e s tin a tio n  
a n d  th e  firs t g am e  ch a llen g e .

Y o u  c a n  visit th e  p la n e ts  in 
a n y  o rd e r ,  p ro v id e d  y o u  suc­
ce e d  ev e n tu a lly  a t a ll sev en .

O n e  g a m e  c o u ld  be  d e scrib e d  
a s  F ro g g e r  on  a  c ro ssw o rd  
p u z z le , w h e re  y o u  h ave  to  m ove 
d o w n  th e  sc re e n  a n d  b a c k  up  
a g a in  u s in g  ju s t  th e  b lack  
sq u a re s , w h ich  a re  m o ving  
qu ick ly  a n d  h ap h a z a rd ly . 
A n o th e r  is a d iam o n d -sh a p e d  
d ra u g h ts  b o a rd  a c ro ss  which 
y o u  p lo t y o u r  c o u rse  a  s q u a re  a t 
a  t im e , a lte rn a tin g  m o v es  w ith  a 
m o b ile  f ire  th a t  is p ro te c tin g  the 
p iece  o f  k ey  th a t  y o u 're  a fte r . 
O th e rs  invo lve  y o u  in sh o o t-  
o u ts .  m in e fie ld s, m o n s te rs  an d  
ju m p in g  o ff  cliffs in to  tin y  
b o a ts .  T o  a d d  to  y o u r  p ro b lem s 
th e re  w ill b e  a  d e c re a s in g  fuel 
su p p ly  a n d  d im in ish in g  sh ie ld  
s tre n g th , to  b e  re p le n ish e d  by a 
tric k y  d o c k in g  a t  th e  S ta rb a se  
f ro m  tim e  to  tim e .

Verdict
A n y o n e  w h o  su c ce e d s  a t d es ­
tro y in g  th e  B lack  P la n e t w ill 
d isco v e r a  se c re t c o d e w o rd , an d  
rev e a lin g  th is  t o  P h ip p s  will 
e a rn  you a free  b a d g e . D e sp ite  
lim ita tio n s  o n  g rap h ic s  and  
so u n d . The Black Planet is b o th  
d iffe re n t  a n d  d ifficu lt.

Mike Gerrard

RATING
Lasting appeal
Playability « « «
Use of machine 
Overall value

Cross 
them out
Name Arm ageddon System 
Spectrum Price £5.90 Publisher 

Ocean Software. Ralli Building. 
Stanley S treet, M anchester 
M3 5FD Format Cassette Language 
Machine code Other versions None 
Outlets Sinclair dealers

O n e  d a y  w e m ay  be  reg a lin g  o u r 
g ran d c h ild re n  w ith  n ostalg ic  
ta le s  o f  th o se  m arv e llo u s  gam es 
w e p lay e d  lo n g  ag o  o n  th a t  
m u se u m -p ie c e , th e  m ic ro ­
c o m p u te r .  N o d o u b ta m o n g o u r  
rem in isc e n c es  o n e  g a m e  will be 
rec a lle d  w ith  w a rm th  a n d  a ffe c ­
tio n  —  M issile  C o m m a n d . If 
y o u 'v e  n e v e r  t r ie d  i t, y o u  m igh t 
lik e  to  in v est in  A rm a g e d d o n , 
an  ex ce llen t v e rs io n  fo r the  
S p e c tru m  by  O c e a n  S o ftw are .

Objectives
Six c ities  a re  u n d e r  a tta c k  from  
n u c le a r  tra c e rs .  L eav in g  a  trail 
in th e ir  w a k e , th ese  tra c e rs  ro ll 
d o w n  th e  s c re e n , so m etim es  
fo rk in g , to w a rd s  th e  c ities . By 
p o s itio n in g  a sm all c ross-sigh t 
in th e  p a th  o f  a  t ra c e r  a n d  f iring , 
a  m issile  w ill rac e  u n e rrin g ly  
to w a rd  th e  m a rk e r ,  d e to n a tin g  
o n  im p a c t. I f  th e  lead in g  e d g e o f  
a  t ra c e r  is ca u g h t in th e  resu ltin g  
e x p lo s io n , th e  w h o le  t ra c e r  is 
d e s tro y e d . Y o u  can  h ave  m o re  
th a n  o n e  m issile  in th e  a ir  at 
o n c e ; th e re  a re  32 m issiles 
a v a ila b le  to  y o u  p e r  w ave  o f 
tra c e rs .

In play
A  title  p a g e  is d isp la y e d  as  the  
m ain  g a m e  lo a d s , fo llo w ed  by a 
C h a r le s  A tla s  d rag g in g  the 
g am e  o p tio n s  in to  v iew  (an  
O c e a n  t ra d e m a rk . I ex p ec t) . 
A n y  o f  th e  first six sk ill levels 
can  b e  se le c te d . C o n tro l o f  y o u r

d e fe n c e s  is by  key s  o r  K em p- 
s to n  jo y stick . U sin g  the 
k e y b o a rd  is d iff icu lt, s ince  you 
h a v e  to  c o v e r  five k e y s , b u t n o t 
im p o ssib le .

T h e  first tra c e rs  d esce n d  
fairly  ca lm ly  a n d  a re  n o t  to o  
d iff icu lt to  s to p , th o u g h  you 
h a v e  to  w a tc h  o u t  fo r  th e  o d d  
o n e  th a t  sn e a k s  in a t  th e  s id e  o f 
th e  sc re e n . S u b se q u e n t w aves 
a re  m o re  o f  a  p ro b le m , e s p e ­
c ia lly  w h en  an  in d iv id u a l t ra c e r  
h e a d  d e c id e s  to  g a llo p  o ff  in all 
d ire c tio n s — it sp lits  u p  to  fo rm  
a  N ile  d e lta  e ffec t.

Q u ite  fre q u e n tly , a  sp y  sa te l ­
lite  f lo a ts  a c ro ss , w h ich  you can  
p o t  fo r  e x tr a  p o in ts . I t 's  h a rm ­
less b u t  can  d is trac t y o u  from  
th e  m ain  b u s in ess  in  h a n d  s ince 
it  a lw ays flies a c ro ss  th e  to p  h a lf  
o f  th e  sc re e n . Y o u  re -a d ju st 
y o u r s igh t a f te r  b las tin g  o n e , 
a n d  f in d  y o u 're  m in u s a  city  o r  
th re e .

B e tw e e n  ro u n d s  is a  p lea sa n t 
p a u se  w h ile  y o u r  sc o re  is u p ­
d a te d ,  th e  n u m b e r  o f  m issiles 
a n d  c ities  rem a in in g  a re  co n ­
f irm e d , a n d  th e  unk n o w n  
e n e m y  a re  h av in g  a  h a lf- tim e  
o ran g e .

P o in ts  a re  g a in e d  by  h ittin g  
tra c e rs  a n d  s a te l li te s ,  a n d  for 
e v e ry  u n f ire d  m iss ile . S o u n d  
e ffe c ts  a re  used  se n sib ly  an d  
a d d  to  th e  a tm o s p h e re .

Verdict
A  v ery  sa tisfy in g  g am e  th a t 
c a te rs  fo r  a  ran g e  o f  skill 
a b ilitie s. I ra te  th is  as  o n e  o f  the  
b e s t v e rs io n s  o f  th e  b ree d  
a ro u n d . D o n 't  m iss o u t  on  
fu tu re  n o s ta lg ia — g e t it now .

Bob Chappell

RATING
Lasting appeal 
Playability 
Use of machine
Overall value P lW ff iW
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Findyourperfect 
partner with Icarus

When you're choosing a computer, 
love at first sight can lead to a brief 
and disappointing flirtation, when 
what you wanted was a lasting and 
meaningful relationship.

That's where the unique Icarus 
computer dating service can help!

Just fill in this simple questionnaire 
and see if Icarus can help you in your 
search for a perfect partner.

C om pute r Systems Ltd

1. What do you consider to b e  the essential 
qualities of a 16 BIT microcomputer?

Floppy and Q  
Winchester disc 
configurations

Two RS-232 Q] 13Aplug 
serial ports & one 
parallel printer port

Ltd
Place, London NW5 INN 

Telex 264209

Expandability up to 896K RAM CD
Plenty of IBM PC com patible 
expansion slots

FREE software to the  value of £750 

Good looks

4. What special features do  you look for 
a  serious relationship?

A ccess to hundreds of 16 BIT 'off the 
shelf software p ack ag es  including all 
those designed  for the IBM PC 

A ccess to 8 BIT CP/M software via 
optional Z80 expansion card  

W ide range of enhancem ents, such as 
additional serial ports. 8087 arithmetic 
co-processor for high sp e ed  m aths 
functions and IEEE bus controller 

Close proximity of servicing and 
technical advice 

Good family connections

Now that you 've c o m p le te d  the
q uestionna ire , a ttach  it to your 

le tte r  h ea d in g  a n d  re tu rn  it 
to Ica ru s  for analysis. If 
w e  find that th e  C olum bia 
P C  is just right for you -  

a n d  w e  v e  a  sn eak in g  
fee lin g  it will b e  -  

w e'll s e n d  you further 
d e ta ils  in co m p le te  
confidence.

2. What interests and activities will you be
sharing with your computer?

Accounting CD
Word Processing CD
Financial analysis and  proiection CD
Stock control CD
Full colour graphics CD
Gam es CD
3. Which of the following characteristics 
do  you consider important in a  16 BIT 
micro?

Choice of CP/M 86 and MSDOS 
operating systems CD

□
 □

□
 

□
□
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□

□
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inSTfim ARCADE GAITIES

FOR THE BBC ITIKRO •  SmaJttZHSPEClRUrn ■  DRflG0 f l 3 2

|  PAN AND PERSONAL COMPUTER NEWS PRESENT

insTflm inufiDERS...insTflnT lasers 
insTfim spaceships. ..insTRnT basic;

(FOR JUST £3.95!)

POST NOW, NO STAMP NEEDED To P an  B ooks Ltd., FREEPOST, P.O. Box 109,14-26 B ak e r S tree t, H igh W yco m b e, B ucks HP11 2TD. 
YES P le a se  s e n d  m e  th e  following In stan t A rc a d e  G a m e s ...p a p e rb a c k s  at £3.95 e a c h  p lu s  3 5 p  for th e  first b o o k  o r d e r e d  p lu s  15p 
for e a c h  add itio n al b o o k  to a  m axim um  c h a rg e  o f £1.25 to  c o v e r  p o s ta g e  a n d  p ack ing .

n am e  (M r/M rs /M is s /M s )____________________________________________________________  d  BBC M icro O  Sinclair ZX Spectrum

a d d r e s s _____________________________________________________________________________
______________________________________ p o s tc o d e ___________________________  LJ D ra g o n 32

I e n c lo se  m y c h e q u e /p o s ta l  o rd e r  for £_

mSmu E S  no. 1

_ p a y a b le  to P an  Books Ltd or d e b it  m y A c c e ss /B a rc la y c a rd /V isa /T ru s tc a rd

S ig n a tu re _________________________________________ ,________ PCN 4

Allow up to IS days tor delivery. This offer a vailable within UK only 
PanBooksLtd Registered in England Registration No 389591 P an

A new  force in  com pu ter publish ing.
Three new books from the country’s 
bestselling paperback publisher -  
PAN -  and the most _ h  u 
successful and J W r  f .
authoritative computer -
magazine PERSONAL “ T 
COMPUTER NEWS. At ^ j p - -  
an unbeatable value for 
money price.
Not just another co llection of listings.
For the newcomer to computing Jean 
Frost's Instant Arcade Games will be 
nothing short of a revelation. This is 
not just the same old replays, but a 
library of software that also serves as 
one of the most accessible

introductions to structured 
programming ever written.
Do you w rite vour ow n software? If
so Instant Arcade Games offers an 
invaluable library of imaginative 
subroutines and user defined 
graphics to enhance the efficiency 
and visual impact of your games 
programs.
Little o r no  know ledg e  of BASIC?
You can still take a suite of 
'skeleton' programs and 
create your own arsenal of 
dynamic and totally unique V H  
arcade games.
M ore for vour m oney. Spaceships, 
motherships, firing and scoring

routines -  the book is packed with
ready-made modules 
that can be slotted into 
virtually any kind of 
arcade-style program.

W h ere  can  you g e t them ?
From all good bookshops. Or fill in 
the coupon below and return it to:
Pan Books Ltd., FREEPOST 

PO Box 109, 14-26 Baker
Street, High Wycombe, 

Bucks HP11 2TD.

For immediate 24 hour service 
Telephone: 01-200 0200 and use your 
credit card.



GAMEPLAY HBWBBIH

C O M M O D O R E

At full 
tilt
Name Pinball Wizard System Vic 20 
(unexpanded) Priee£7.95 Publisher 
Terminal Software, 25 Church 
lane. Prestwich, M anchesterM 25 
5AJ FormetCasscttc Language 
Machine Code Other Versions None 
Outlets M ail order/Retail

Ju s t w hat th e  g a m e  p lay e ro u g h t 
to lik e : an  o b v io u s  g am e  w ith  no  
co m p lica te d  ru le s  to  le a rn  an d  
w hich  g e ts  d o w n  to  
b u s in ess  a s  so o n  a s  it is 
L O A D e d .

First impressions
I t c o m e s  in a  m in i-v id eo  ty p e  
b o x , w ith  a  re m a rk a b ly  re s ­
tra in e d  b lac k -a n d -w h ite  sleeve 
w h en  y o u  c o n s id e r  th e  sim ple  
b u t  co lo u rfu l sc re e n  g rap h ics  
w hich  c a p tu re  p e rfe c tly  th e  
e ffec t o f  p lay ing  an y  a rc a d e  p in  
ta b le , in c lu d in g  th e  tan ta lis in g  
w ay th e  b a ll se em s to  h a n g  in 
sp ace  a s  it  c o m e s  o f f  th e  re lease  
p lu n g e r .

Objectives
A n y o n e  w h o ’s  b e e n  w ith in  
e a rsh o t  o f  a  p e n n y  a rc a d e  will 
k n o w  h o w  to  p lay  th is — th o u g h  
th e  te rr ify in g  th o u g h t s tr ik es  
m e  th a t  in v a d e r  c lo n e s  h ave  
d r iv e n  th e  b e lo v e d  p in ta b le s  
o u t  o f  th e  co llec tiv e  conscious-

In play
W ell th e n , y o u  lau n c h  a  ball 
r o u n d  a  ta b le  —  w hich  o u g h t to  
be  o b lo n g -sh a p e d  b u t h e re  it's  
s o r t  o f  sq u a re  ( to  fit o n  th e  
s c re e n )  —  a n d  y o u  h a v e  to  k e e p  
it in p lay  as  lo n g  as  possib le  
u s in g  th e  f lip p e rs  a n d  (illegally

b u t  u n iv ersa lly )  lean in g  o n  o n e  
s id e  o r  o th e r  o f  th e  ta b le  to  
p e rs u a d e  th e  b a ll t o  ro ll th e  w ay 
y o u  w a n t. T h is  is  ca lled  
n u d g in g . (N o t s tr ic tly  law fu l, as 
I s a id , b u t  c o n s id e re d  to  b e  p a rt 
o f  th e  a c c e p te d  te c h n iq u e .)

E a c h  tim e  th e  b a ll h its  a 
b u m p e r  y o u  g e t 100 p o in ts , 
ea c h  tim e  it g o e s  th ro u g h  a  little  
tu n n e l  ( th e  ro llo v e r)  y o u  get 10. 
a n d  th e r e 's  a  ja c k p o t  o f  1000 
p o in ts .

F u n c tio n  key s  a re  u se d  to  
se lec t a o n e  o r  tw o  p e rso n  
g a m e , to  p u ll b ack  th e  p lu n g e r  
a n d  f ire  th e  ball.

T h e  C o m m o d o re  k ey  o p e r ­
a te s  th e  f lip p e rs  a n d  th e r e ’s 
e v e n  a  n u d g e  fu n c tio n , o p e r ­
a te d  by  th e  sp ace  b a r  —  but 
y o u ’ve  g o t to  use  it  c a re fu lly  o r  
y o u ’ll g e t  th e  d re a d e d  T IL T  
disp lay .

Verdict
E ith e r  y o u ’re  a  p in b a ll w izard  
o r  y o u ’re  n o t. T h is  is n o t  a  gam e 
to  h a v e  u n iv ersa l a p p e a l.

If, like  m e , y o u ’re  a n  ad d ic t, 
th is  g a m e  is th e  n e x t b e s t th in g  
to  s ta n d in g  in o n e  o f  th o se  
c a v e rn s  u n d e r  th e  B rig h to n  
E s p la n a d e , y o u r  s c o o te r  
p a rk e d  o u ts id e  a n d  y o u r a n o ra k  
t ie d  by its  s leev es  a ro u n d  yo u r 
w a is t, a s  y o u  t ry  to  b e a t  th e  last 
p la y e r’s  b est sco re .

T h e  s o u n d  e ffe c ts  a re  sim ple  
b u t e ffec tiv e . H o w e v e r, n o  o n e  
h as  m an a g e d  to  g e t V IC ’s so u n d  
g e n e ra to r  to  s im u la te  th e  c lang ­
in g  s o u n d  o f  th e  b a ll h i tt in g  th e  
b u m p e r .

Karl Dallas

RATING
Lastingappeal
Playability « « « «
Use of machine 
Overall value

The arms 
race
Name T heQ uestofM erravid System 
Com m odore 64 Price£7.95 
Publisher M artechG am es. Bay 
Terrace.Pevensey Bay. East 
Sussex BN246EE Format Cassette 
Language BasicOtherversiont Vic 20 
Outlet Mail order

T h e  jo y s  o f  m ic ro co m p u tin g  —  
sw itch  o n ,  lo ad  u p  a n d  you 
b e c o m e  M e rra v id , so n  o f  A ra -  
n o rd ,  on  th e  ro ad  to  fam e  an d  
fo rtu n e .

Objectives
Y o u  a re  M e rra v id  a n d  th e  
d w arv es  h ave  c h o sen  y o u  from  
a m o n g  m an y  c o u ra g e o u s  c a n d i­
d a te s  to  resc u e  th e  m agical 
f ire s to n e  f ro m  th e  la ir  o f  a 
la rg e , i ll- te m p e re d  d rag o n  on  a 
m o u n ta in  in  th e  lan d  o f  
T h a rg o n .

In  o r d e r  to  a ffo rd  you som e 
fo rm  o f  p r o te c t io n , th e  d w arv es  
w ill n o t  a llo w  y o u  to  c o n fro n t 
th e  d rag o n  w ith o u t b e in g  fu lly  
a rm o u re d  b u t th e re  is o n ly  o n e  
s e t  o f  a rm o u r  in  T h a rg o n . A n d  
th e re in  lies th e  p ro b le m . Y ou 
h a v e  to  find  it  a ll b e fo re  b a ttle  
c an  co m m en ce .

In play
A  successfu l lo ad in g  in stan tly  
d u m p s  y o u  in th e  e n v iro n s  o f  
L o w er B lack w o o d .

A s  w ith  m an y  a d v e n tu re s , n o  
g rap h ic s  a re  u se d . Y o u  a re  
s im ply  g iven  a  d e sc r ip tio n  o f  
w h a t th e  p lace  lo o k s  l ik e , w h at 
k in d  o f  o b je c ts  a re  ly ing  a ro u n d  
w a itin g  to  b e  p ick e d  u p .  w h ere  
you can  fin d  th e  ex its  a n d  w h at 
c o u rse  o f  ac tio n  y o u  w a n t to  
tak e .

I t is in in s tru c tin g  th e  c o m p u ­
t e r  on  y o u r c o u rse  o f  ac tio n  
(w h ich  c an  b e  d o n e  in se n te n c e s

o f  u p  to  n in e  w o rd s  o r  sim p ly  by 
u s in g  k ey  w o rd s )  th a t  y o u  n e e d  
b o th  p len ty  o f  im a g in a tio n  an d  
p len ty  o f  p a tie n c e . A lth o u g h  
th e  in s tru c tio n s  give y o u  a  few  
p o in te rs  a s  to  th e  p h ra se s  th e  
c o m p u te r  w ill u n d e rs ta n d  you 
h ave  to  w o rk  o u t  m o st o f  it by 
tria l a n d  e rro r .

I can  te ll  y o u  n o w  th a t ,  
w h a te v e r  y o u  try ,  th e  m o st 
f re q u e n t  re sp o n se  I g o t  w as: 'I  
d o n 't  u n d e rs ta n d  y o u ’.

H o w e v e r, as  y o u  w a n d e r  
fro m  p lac e  to  p la c e , y o u 'll  
g rad u a lly  g e t th e  h a n g  o f  it  an d  
by th e  e n d  o f  it  a ll .  y o u ’ll be  
o rd e r in g  th e  c o m p u te r  a ro u n d  
lik e  th e  to ilin g , o b e d ie n t  s e r ­
v a n t  i t  is!

B u t le t ’s  n o t o ver-sim plify . 
T h e r e ’s  a  b it m o re  t o  it  th an  
th a t :  a  r id d le  to  d e c ip h e r  h e re  
an d  th e r e ,  a n d  th e  p o ssib ility  o f 
p re m a tu re ly  e n d in g  th e  ad v e n ­
tu re  by  m ak in g  a  w ro n g  d ec i­
s io n .

Verdict
O n e  o f  th e  th in g s  th is  g am e  has 
g o in g  fo r  i t, I fee l, is its  re la tiv e  
s im plic ity  a s  fa r  a s  a d v e n tu re  
g a m e s  fo r  th e  C o m m o d o re  g o . 
a n d  c o n se q u e n tly  it  se rv e s  a s  a 
g o o d  in tro d u c tio n  to  c o m p u t­
in g 's  eq u iv a le n t to  th e  b lo o d  
a n d  t h u n d e r  sagas .

F o r  th is  rea so n  I c an  fo rg ive  it 
so m e  o f  its  sh o rtc o m in g s  such 
as  illog ical an sw e rs  a n d  the 
o ccasio n a l p ro g ra m m in g  slip  
w h ich , in  o n e  p lace  ac tua lly  
g a v e  a w ay  th e  ex is ten ce  o f  a 
v ita l p iec e  o f  c lo th in g  m iles 
f ro m  w h e re  it w as ac tu a lly  to  be 
fo u n d .

Keith Mason

RATING 
Lastingappeal 
Playability 
Use of machine 
Overall value
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Ocean of 
motion
Name Wavy Navy System Atari 
400/800/XL series Price £14.95 
Publisher Sirius Software. USA 
Format Disk language Machine 
code Other versions Apple Outlet 
Silica Shop. I-4 The Mews, 
Hatherley R oad. Sidcup, Kent 
DR14 4DX 01-301 1111 

M essin g  a b o u t  o n  th e  r iv e r m ay 
b e  a  p lea sa n t w ay to  sp e n d  an  
a f te rn o o n  b u t c o n tro llin g  a P T  
b o a t o n  th e  s to rm -to s se d  high  
se as  w hile  b e in g  d iv ed  a t  an d  
b o m b e d  fro m  a n  en em y -filled  
sk y  is a  d iffe re n t  k e tt le  o f  fish.

Objectives
A s  w ell a s  b e in g  th ro w n  a b o u t 
b y  30ft w av es , y o u r  P T  b o a t is 
a lso  u n d e r  a tta c k  f ro m  sq u a d ­
ro n s  o f  e n e m y  b o m b e rs  an d  
K am ik a z e  f ig h te rs . B ack in g  
th e se  u p  a re  h e lic o p te rs  w ith  
b laz in g  m ach in e  g u n s , fo llow ed  
by  E x o c e t m issiles. T h e  sky  is 
n o t  th e  o n ly  so u rc e  o f  d a n g e r —  
th e  o c e a n  h as  b e e n  se ed e d  w ith  
m ines.

In play
A  tin y  b o a t  f lo a ts  v u ln e ra b ly  on  
th e  c re s t  o f  a  w av e  a n d  a  s to rm y  
s e a . In th e  sk y , a  la rg e  sq u a d ro n  
o f  p la n e s  g a th e rs ,  a b o v e  w hich 
h o v e rs  a  f le e t o f  h e lic o p te rs . 
T h e  p la n e s  p e e l o ff  a n d  i t ’s so o n  
c le a r  th ey  a re  flow n  by  K am i­
k aze  p ilo ts .

T h e  b o a t  m o v es  le ft an d  
rig h t. A s  it  d o e s  s o , it s lith ers  
sick en in g ly  d o w n  o n e  s id e  o f  a  
w ave  a n d  th e n  u p  th e  o th e r ,  
a d d in g  to  th e  d ifficu lty  o f  p o t ­
t in g  th e  e n e m y  w ith  y o u r

o n b o a rd  r o c k e t  lau n c h e r .
P la n es  m issing  y o u  c ra sh  in to  

th e  s e a  b u t  if  o n e  h its  y o u . the  
re su lt  is s ta r t l in g — y o u r  b o a t  is 
b lo w n  c lean  o u t  o f  th e  w a te r  
b e fo re  s in k in g , w ith  a  gurg ling  
so u n d , to  th e  se a  b e d . L o se  all 
y o u r b o a ts  a n d  th e  b a n d  s tr ik es  
u p  w ith  ‘G o o d  E v e n in g , 
F r ie n d s ’!

T h e  h e lic o p te rs  fly d o w n  to  
h o v e r  n e a rb y , le ttin g  r ip  w ith  
th e ir  m ach in e  g u n s  w hich  fire  
d iag o n a lly . W ip e  o u t a  f le e t o f 
p lan e s  an d  c h o p p e rs  an d  th e  
b a n d  p lay s  a  su ita b le  sh a n ty  to  
signify  y o u r  p ro m o tio n  from  
ga lley  s lav e  to  b o a tsw ain .

T h e  c h a lle n g e  in c re a ses  w ith  
e a c h  ro u n d . L a te r  s c re e n s  in ­
c lu d e  f lo a tin g  m in e s , p lan es  
w h ich  e n jo y  b la n k e t  b o m b in g , 
a n d  E x o c e t m issiles w hich 
sc re a m  to w a rd  y o u  fro m  e ith e r  
s id e . T h e  o c e a n  g e ts  d ec id e ly  
ro u g h e r  to o . T h e re  a re  ten  
ro u n d s , e a c h  o f  w hich  can  be  
p lay e d  a t  an y  o f  fo u r  levels o f 
in ten s ity . I f  y o u ’re  g ood  
e n o u g h , y o u  m ig h t e n d  u p  as  an  
A d m ira l o r  D e fe n c e  C h ief.

Verdict
A  c o m p le te ly  n e w  s la n t  o n  th e  
In v a d e r /G a la x ia n s  th e m e . T h e  
g am e  is g rap h ica lly  a n d  au ra lly  
su p e rb  ( th e  e x p lo d in g  p lan e s , 
th e  m issiles a n d  P T  b o a t  a re  
p a rtic u la r ly  o u ts ta n d in g )  an d  it 
is e n o rm o u s  fu n  to  p lay . B u y  it, 
b u t  b u y  so m e  sea-s ick n ess  p ills 
as  w e ll— y o u  m igh t n e e d  th em .

Bob Chappell

RATING 
Lasting appeal
Playability « « « « «
Use of machine
Overall value f )

Terror of 
the deep
Name Savage Pond System Atari 
( 16K) 400/800/XL series Price 
£14.95 Publisher Starcade 
Software, 2 E lworthy A venue. 
Liverpool L26 7AA 051-487 0808 
Format Disk Language Machine 
code Other versions None Outlet 
Mail order from Starcade o r at 
Centrcsoft stockists.

A s  tra n q u il a s  a  m ill p o n d . T h a t  
o ld  c liche is g iv en  th e  lie  b y  th is 
co m p le te ly  n o v e l g am e  o f  d a rk  
d e e d s  b e n e a th  still w a te r.

Objectives
Y o u r  ta sk  is to  k e e p  a  tad p o le  
a liv e  lo n g  e n o u g h  fo r i t  to  g row  
u p  a n d  s ta r t  its  o w n  fam ily . T h e  
ta d p o le  fee d s  o n  a p p e tis in g  
a m o e b a , w iggling  w o rm s an d  
d e lic io u s  d rag o n fly  eggs. I f  left 
u n e a te n  th e se  eg g s e v en tu a lly  
h a tc h  in to  la rv a e  a n d  su b se ­
q u e n tly  b e c o m e  v o rac io u s  d ra ­
g o n fly  n y m phs.

O th e r  p e rils  in c lu d e  dead ly - 
te n ta c le d  h y d ra , w a te r  sp id e rs , 
je lly  fish , w a te r  f le a s , b u m b le  
b e e s  a n d  a  r a th e r  n as ty  lo ad  o f 
rad io a c tiv e  w aste  ju m p e d  by 
M o th e r  N a tu re ’s  w o rst e n e m y .

In play
A  c ross sec tio n  o f  a  p o n d  co m es 
in to  v iew , a t th e  to p  o f  w hich  is 
an  islan d , o c c u p ie d  by  a log. 
D o t te d  a ro u n d  th e  w a te r  a re  
p u lsa tin g  p in k  a m o e b a  w hile  a t 
th e  b o tto m , n e s tlin g  n e a r  som e 
h y d ra , a re  th re e  eg g s o f  frog  
sp a w n . G ra d u a lly  o n e  c rack s  
o p e n  a n d , w ith  a  n u d g e  fro m  
y o u r jo y stick , o u t  w rigg les a 

ta d p o le , y o u r a l te r  eg o  fo r  th e  
d u ra t io n  o f  th e  gam e.

T h e  ta d p o le  is g u id ed  by  a 
jo y stick  m o v e m e n t, a id e d  by 
th e  f ire  b u tto n . N o w a n d  a g a in .

a  d rag o n fly  z o o m s  o v e rh e a d  
a n d  d ro p p in g  a n  eg g  in to  the 
p o n d , w h ich  th e  ta d p o le  e a ts  by 
to u ch in g .

O c c a s io n a lly , an  eg g  falls 
u n d e r  a  h y d ra . A s  c o n ta c t  w ith  
th e  te n ta c le s  m e a n s  in stan t 
d e a th ,  th e  ta d p o le  m u st g o b b le  
u p  o n e  o f  th e  m an y  su icidal 
w o rm s w h ich  ju m p  in to  the 
p o n d — th e se  m a k e  it  inv inc ib le  
fo r  s ev era l s e co n d s.

A n  u n e a te n  eg g  tu rn s  in to  a 
lav a  w hich  scu ttle s  fo r  th e  sa fe ty  
o f  th e  b a n k , to  r e tu rn  la te r  a s  a 
fe a rso m e  n y m p h . T h e  ta d p o le ’s 
o n ly  c h an ce  is to  k e e p  sw im ­
m ing  a n d  h o p e  th e  n y m ph  
d e c id e s  i t 's  tim e  it p u s h e d  o f f  to  

b e c o m e  a  d rag o n fly .
I f  it  su rv iv e s , th e  ta d p o le 's  

n e x t lesso n  is to  a v o id  th e  sticky  
w eb  o f  th e  w a te r  s p id e r ,  th e  
s tin g  o f  je lly  fish , in d ig estib le  
ra d io a c tiv e  w aste  d e p o s ite d  in 
th e  p o n d  c o u rte sy  o f  a  d u m p e r  
t ru c k , a n d  w a te r  fleas  w hich 
lik e  n o th in g  b e tte r  th a n  fro g s’ 
sp aw n  fo r  lu n ch eo n .

A t  a c e r ta in  s ta g e , a  f ro g  v isits 
th e  islan d  log. B y  p ress in g  th e  
sp a ce  b a r ,  th e  fro g  can  c a p tu re  a 
p assin g  d rag o n fly  w ith  its  to n ­
gue.

M o th e r  N a tu re  m ay  fu r th e r  
sm ile  o n  y o u r by a rra n g in g  fo r  a 
h a n d so m e  fro g  to  visit th e  
islan d  fo r  so m e  d isc re te  m atin g , 
th e re b y  rep le n ish in g  th e  ta d ­
p o le  p o p u la tio n .

Verdict
A n  o rig in a l g am e  a n d  e d u c a ­
tio n a l t o  b o o t .  G o o d  g rap h ics , 
c h a lle n g in g  to  p lay , an d  
g u a ra n te e d  to  g e n e ra te  a  Save 
T h e  T a d p o le s  c a m p a ig n .

Bob Chappell.
RATING
Lasting appeal
Playability CT
Use of machine « « « « < %
Overall value M M M W
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A V ID  C O m P U T E R  C E N T R E S

C O M M O D O R E  6 4

c b m  6 4  £ 1 9 9 .9 5
C2N Cassette Deck 
£44 .95  
1541 Disk Drive 
£219 .95  Cine. £105 
of software FREE)
Seikosha GP100VC 
£199 .95
Standard Joystick £7 .95  
CBM B4 Software — 
cassettes from £4 .95  plug-in cartridges from £9.95

S IN C L A IR  S P E C T R U M
Sinclair Spectrum 16K 
Phone for Special Deal
Sinclair Spectrum 48K 
Phone for Special Deal
Spectrum Memory Upgrade 
Kit 16K to 48K £2 4 .9 5  
Sinclair ZX Printer £39 .95  
Kempston Joystick Interface 
£14.95 B a m

Dk'tronics
Typewriter
Keyboard

For Sinclair 
Spectrum with 
built-in numeric 
key-pad. De-luxe 
finish £ 4 4 .9 5

Dk’tro n ic s  Light 
Pen for Sinclair 

Spectrum .

Com plete with 
S oftw are  and 
In terface.

Draw high 
resolution 
graphics on your 
own TV screen. 
£19 .95

C urrah (/Speech

Make 
your 
Spectrum talk! 
Compatible with 
many popular 
software programs 
Includes Free 
sound game. 
£ 2 9 .9 5

V IC - 2 0

VIC-20 Computer 
£ 9 4 .9 5
VIC-20 Starter Pack 
inc Cassette Deck 
Intro to Basic 
& 4 games 
£139.95
C2N Cassette Deck 
£44 .95
16K RAM pack £ 2 9 .9 5 16K/3K switchable RAM pack £34 .95  
NEW Use your own cassette  deck with the VIC-20 or 
CBM64 using our cassette interface cable. Phone for price.

B B C  M O D E L  B
BBC Model B

E 3 9 9 .9 5
BBC Model B with .
Disk l/F £ 4 6 9 .9 5
Disk Interface Kit 
(Fitted) £95 .95  
Cumana 100K Disk Drive £ 2 3 9 .9 5  
\Afordwise W/P ROM (Fitted) £ 4 5 .9 5  
Quick-Shot BBC Joystick £2 3 .9 5

IC K  S H O T  J O Y S T IC K
Professional quality joystick #  Hand moulded 
grip -5F Firm suction cups on base, for stable 

t one hand operation #  Two fire buttons on top 
%' and base ■>(• Super positive control. Available 

for CBM, Atari, Spectrum, Oric, Dragon, 
BBC etc.

P rices  from £11.95

rasp  Also available at certain branches:
—  ATARI ■ TEXAS ■ DRAGON

Most branches carry a wide 
range of software for these 
computers. Ask for details.

A ll  t h e  e q u ip m e n t  in  th is

M,iml!ierTiernn t's available by 
Mail Order FREE delivery byV 
becuricor Phone your 
nearest branch for details.

Bolton (Lancs)
Cleartone Video 
166 Blackburn Road 
Tel: 0204 384024

Bradford
Erricks of Bradford 
Fotosonic House 
Rawson Square 
Tel: 0 2 7 4 1

Bristol
Radford Hi-Fi 
52-54 Gloucester 
Road
Tel: 0272 428248
Croydon(Surrey)
Vision Store 
96-98 North End 
Tel: 01-681 7539

Chelmsford
(Essex)
Rush Hi-Fi Centre 
5-6 Cornhill 
Tel: 0245 57593
Dunstable (Beds)
Target Electrical 
45 Katherine Drive 
Tel: 0582 67750

Kingston-on-Thames
(Surrey)
Vision Store 
3 Eden Walk Precinct 
Tel: 01-546 8974
Liverpool
Beaver Radio 
20-22 Whitechapel 
Tel: 051-709 I

Nottingham
ENL Audio Visual 
116-118 Alfreton Rd 
Tel: 0602 784015
Palm ers Green — 
London IM13
SPI Sound Vision 
359 Green Lanes 
Tel: 01-882 5888

P reston(L ancs)
Goodrights 
1 Friargate 
Tel: 0772 57528

Warwick
JCV Hi-Fi & Video 
Wharf Street 
Tel: 0926 493796
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The best thine next

T h e  BBC M odel B m ic ro co m p u ter is w idely  reco g n ised  a s  an 
im p ress iv e  first c o m p u te r  for th e  h o m e  o r  th e  sch o o l, h u t its capabilities 
a re  restric ted  by  its lack  o f da ta  s to rag e  a n d  the lim itations o f Basic for 
se rio u s  p ro g ram m in g . F o r th e  u se r  w h o  n e e d s  m o re  from  th is c o m p u te r 
th e  T orch  Z 80 Disc P ack  is a  g a tew ay  to  th e  w orld  o f ad v a n c ed  com puting .

T h e  Disc P ack  includes a  s e co n d  p ro c e s s o r - th e  p ro v en  and  
reliab le  7.80 w hich  p o w ers  T orch 's h ighly acc la im ed  C -series business 
com puter. T h e  7 8 0  c o -o p e ra te s  w ith th e  M odel B's o w n  6502 chip, 
de leg a tin g  sc re e n  an d  p e rip h e ral h an d lin g  to  p ro v id e  faster a c c ess  sp e ed s  
th an  a n y  o th e r  c o m p a ra b le  d isc  d rive  system .

If y o u r  BBC m ic ro  h as  th e  E co n e t op tion , th e re  is a  fu rth er benefit 
the  7 8 0  D isc P ack  c an  p ro v id e .T o rch n e t can  link to g e th e r up  to  254 
u p g rad e d  M odel B's on  a  local a re a  n e tw ork , so  fo r en th u siasts’ c lu b s  an d  
sch o o ls  it is a  s im ple  a n d  low -cost w ay  to  se t u p  a  local a re a  n etw ork .

i '7 3 0 :  includ ing  insta lla tion  a t y o u r dea le r, th e  T o rch  
P ack  offers real v a lu e  fo r m oney. It is su p p lied  w ith an  

im pressive  p a c k a g e  o f so ftw are  includ ing  th e  PERFECT" ran g e  of 
. js in e s s  so ftw are  co m p risin g  P erfect W riter ( w o rd  p ro ce ss in g ) Perfect 

Filer ( d a ta b a se  m an a g e m e n t)  an d  Perfect C alc (a d v a n c e d , pow erfu l 
s p re a d sh e e t) .  A dd to  that COMANEX " th e  in te rac tive  m an a g e m e n t gam e, 
a p p ro v e d  a n d  u sed  b y  lead ing  M an ag em en t C o n su lta n ts -a n d  y o u  h a v e  a 
so ftw are  p a ck ag e  v a lu e d  a t o v e r  £1,000.

T h e  T orch  7 8 0  D isc P ack  is a  p ro v en  an d  cost-effective w ay  of 
in creasin g  th e  co m p u tin g  p o w er o f  y o u r  BBC M odel B m ic ro , s o  if y o u  a re  
read y  to  tak e  a  s tep  in to  the w o rld  o f  se rio u s  co m p u tin g , c o n ta c t y o u r 
local dea le r, listed o n  th e  facing page.

M odel B’s fitted with d isc  in te rface  c an  b e  u p g ra d e d  to  full business 
m ac h in e s  b y  th e  T orch  7 8 0  D isc P ack  th e re b y  offering th e  u s e  o f  m o re

xib le lan g u ag es  su c h  a s  F o rtran , Pascal, BCPL a n d  Cobol, 
d isc  d riv es  p ro v id e  a  m assive  s to re h o u se  for

in fo rm ation  a n d  rap id  d a ta  tran sfe r  from  
d isc  to  p rocessor.

In ad d itio n  to  a ccep tin g  th e  BBC’s ex ten siv e  ran g e  o f softw are, the  
7 8 0  D isc P ack  supp lies Torch’s  o w n  C P /M  -  co m p a tib le  N etw ork  
o p e ra tin g  system , b a sed  in R ead  O n ly  M em ory  ( R O M ) .This ad v a n c ed  
d esig n  m ea n s  th a t a lm o st all o f th e  64K o f R an d o m  A ccess M em ory 
(R A M ) p ro v id ed  on  th e  7 8 0  b o a rd  is av a ilab le  fo r C P /M  p ro g ram m in g  
u s e -  an  ad v a n ta g e  th a t n o  o th e r  BBC m ic ro  u p g rad e  can  offer.



toaBBCmicra

T o rch  7.80 D is c  P ac k .T e c h n ic a l S pecifica tio n .
4MHzZ80 Application processor -64K RAM • 16K 
ROM • Torch MCP (8K CP/M compatible 
operating system with Networking in firmware) • 
Disc interface lead • 2MHz BUS lead for Tube 
socket • Low voltage PSu output • Perfect 
Software comprising: 1. Perfect W riter-word 
processing - 2. Perfect Filer-database 
management • 3. Perfect Calc-financial 
spreadsheet • 4. Perfect Speller-spelling checker 
• Comanex -  interactive management game 
Torch CPN CP/M compatible O /S  disc utilities 
(Pokedisc.M apdisc) music system (Muscmpx, 
Music) • Miscellaneous utilities (Font, RdAcorn, 
Torchbug etc)
2 400K ( formatted) floppy disc drives 
UCSD p-system available from I.S.V. Languages 
available Cobol, Forth, Fortran, Lisp, Pascal, Pilot, 
Basic, Prolog, BBC Basic (Z80), BCPL, C(Z80) 

Torch Computers Limited. Abberley House 
Great Shelford, Cambridge CB2 5LQ 
Telephone: (0223) 841000 Telex 818841 TORCH G.

*RRP£730 ex VAT.
CP/M is a registered trademark of Digital Researc h Inc Kconet is a 
registered trademark of Acorn Computers l.td. Perfect Software is a 
registered trademark of Perfect Software Inc 
Comanex is a registered trademark of Sapphire Systems.
Text, graphics and keyboard'provided by BBC Model B

T O R C H  A
COMPUTERS

Lighting the way ahead.

Where to find your Torch dealer

tel 0454 415460CCE EUROPE 11010 Somerset Avenue »te Bristoltel 0454 321068JA0EC0MPU1ERSCoombond. Radnor ktel 02613639'BEDFORDSHIRE BR04DWAY ELECTRONICS I the Broadway Bedford 
tel 0234 213639 0ATASINE59 North Street le*Mon8u//aid

ESSEXAKHTfR INSTRUMENTS IT0 Uni 19 Aiimgh.de Estate South Road Iempaefie*ds Marlow lei 0229412639CAPRICORN COMPUTER CENTRE

let 0942495821 N0R1MERN COMPUTERS CborcMieid Road Frodshem. Mbmgton

PACEMAKER COMPUTING II 5lh Floor Scaia House Smal Birmingham

77 Oualitas Bracknell Tel 0344 502020 MICROSTYLE Newbury Computer Centre 
42 Cheap Street Newbury tel 0635 41929 PJ MICROSYSTEMS 14Woodend Crowthorn#
Tel 0344 222351 SLOUGH RAOI0 CONTROL The Bishops Cenlre Bath Road Taplow
Tel 06266 66828WIN0S0R COMPUTER CENTREI Thames Road WmdsotTel 0253556022
BUCKINGHAMSHIRECOMPUTER SYSTEMS ANALYSIS 110Europa House MarshamWiy
Tel 0253 685389CHILTERN ELECTRONICSMiflh Street Chaitonl St GilesTel 02402 21234TYPOS SYSTEMS 110Ofticell Spaceregai Centre Coin Estate

CIACT0N COMPUTER CENTRE29 31 P>er A»enue Clacton on Sealei 0255 422644
EASTERN 0ATA PROCESSING HOWMeiands HatlietdPeverei Chelmslordtel 0245380009ESSEX COMPUTER CENTRE HO150 Mouisham Street Chelmsfordtel 0245 356207
HESELTINE BUSINESS SYSTEMS2 Cambridge House Campndge RoadBarling
Tel 01-5916TH MICR0C0RE HO 5 Broomfield Road Chelmsford
GLOUCESTERSHIRECOMPUTER SHACK 
14 PittvAle Street Cheltenham

Tel 061837 7269 LEICESTERSHIREPERCY LORD*SON
63 BUbyRoad WigstonTel 0535 285033RHMURC01H10Great Central R*J LoughboroughTel 0509 214444LINCOLNSHIREC0MPUTACR0P3 Cornmaitet LouthTel 0502604221FELIX COMPUTERS63 Wide 8argate Boston
Tel 020554371OAKlEAF COMPUTERS ITO121 Oudiey Road GranthamTel 0476 76994LONDON AMO GREATER 10N00NAU0I0TRONIC SYSTEMS HD 28 Buckingham Gate SWT

Tel 021376 7124 STARMER COMPUTERS 110 Richmond House 69 Schools lAtolveihampton

i 03643 70811 NORFOLKJARR010 OFFICE EQUIPMENT Barrack Street. Norwich Tel 0603 660661 SYNERGY HO E Block Unwersit* Village University ot

Newcastle Upon Tyne Tel 0632 614646 
WARWICKSHIRECARVEUS OF RUGBY 9 Bank Street Rugby

CAMBRIDGESHIRE
AR0EN DATA PROCESSING LTD 166 Park Road Peterborough 
Tel 073347762CAMBRI0GE COMPUTER CONSULTANT 1?4ft26Ross Street Cambridge 
Tel 0223 2X3677CAMBRIDGE COMPUTER STORE 1Emmanuel Street Cambridgetel 0223 358264765334CONTROL UNIVERSALUnit 2. Andersons Court Newnham RoadCambridgeTel 0223 358757
HI-TEK DISTRIBUTION LTDTrafalgar W»y BaiH4l Cambridge
Tel 0954 81931MERAlO COMPUTERS93 East Road Cambridge

AMEECO (HYDROSPACE) LTD 
2 North Wly Walworth industrial E Andovertel 0264 58744751699EIECTR0NEQUIP34/36 West Street Farehamtel 0329230670FERRANTI AND CRAIG5 New Market Sc Basingstoke
tel 0256 52203JOHN LANE SYSTEMS HO5A Chanes Street. Petersfieidtel 0730 67221NU DATA COMPUTER SYSTEMSUmtl MHcheil Close FarehamTel 04895 83011RMK ELECTRONICS LIDHinton House Station Road NewM4ton
tel 0425 6*110HERTSCOMPUTER PLUS47 Queens Road. Wattoidlet 0923 33927HUMBERSIOtTHE COMPUTER CENTRE(HUMBERSI0E)26 Anlaby Road Hull 
Tel 0A82 26797H010ERNESS COMPUTER SERVICES ITWesigate Patrmgton Nr Hull Tel 0964 30225VIX0N COMPUTER SYSTEMS HO 49 Grimsby Road Cleethorpes

Tel 01-4713350 BRAINSTORM COMPUTER SOLUTIONS W3A Seven Skiers Road. N7 Tel 01 272 6619/ 263 6926 CAVEN0ISH GRAPHICS 43 New Cavendah Street Wi 
Tel 01-4622173 CHR0MAS0NIC 
48 Junction Road Archway N19 Tel 01-2639493 COMPUTAUNE 14 16 Oilord Circus Avenue 23’Oiford Street WI Tel 01 434 4017 
COMPSHOPLIO 14 Station Road New Barnet Te* 01-4412922 HARRISON ASSOCIATES LTD Unit 30716 Brune Street E1 Tel 01 3771630

East Anglia A

19 Abmgton Square. Northampton
Tel 0604 31661DATABASE COMPUTERS7 Hgh Street irthtmgbotoughTef 0933 650133DATALEAF ITO63 Bradshaw My IrchesterTel 09334 50362NOTTINGHAMSHIRE
G A COMPUTERS ITO20-22 H*h Street Ruddmgton

WILTSHIREBEf SCREEN HO POBoi174 Swindon 
Tel 0793611455 WILTSHIRE MICRO CENTRE 47 Victoria Road Swmdon lei 0793 612299
BRAOFORO OFFICE SUPPLIES CO Colonial Buildings t39 Sunbndge Road Bradford

264 Huthwaite Road. Sutton m AsMield

Radley Road Industrial EstateAbingdonTel 023524206SHROPSHIRE
COMPUTER VILLAGE LTDWalker House Telford Town CentreTetlordTel 0952506771 
STAFFORDSHIRECABEl ELECTRONIC HD Mount Road. Burnlwood Walsall

227 Tottenham Court Road Wi Tef 01 560/383 0FFREC0R0SComputer House 59 Battersea Rise SWIt

Tel 078541899PEN SPEED LIMITEDWhart House Fradley Junction Aitewas

6 Eastgate. Barnsley Tel 0226 46972 OAT RON MICROCENTRES 7Abbeydiie Road. Sheffield Tel 074? 565490/585400

Tel 0537 647474 
SUPERIOR SYSTEMS 178 West Sireei Sheffield Tel 0747 755005 MICROPOWER8/BA Regent Sreet. Chapel Alienon
Tel 0532 683166WALESCLWYOIECHNE6 CLWYO IECHNICS LID The Coach House. k criterion Road Flmt 
■el 0244 8*3518 OYFEOHIGHLANDS COMPUTER SYSTEMS 
2 Cowell Street. Llanelli Tel 05542 70517 GLAMORGAN
BUCONLTO18 Mansel Street Swansea Til 0792 467960 CAROIFF MICROCOMPUTERS 46 Charles Street. Cardrtf Tel 0272373072 GNOMON ITOM Mount Stuart Square Cardiff Tel 0222 469484

Oean Court Wtoodford Road Wilmsiow
lei 0625 575694MARPLE COMPUTER CENTRE30/32 Market Street. Marpie Stockportlei 0614499933
MiD SHARES COMPUTER(SERVICES) ITO
78NantwichRoad Crewe
Tel 0770711086/211064
NATIONAL MICRO CENTRES HONoibury House Norbury Crescent

11 Mount Hovelock. Oouglas 
Tel 0624 26548 TYPESTYLE ITO 
1 Avondale Court. Onchan
ISLE OF WIGHT
VECTIS COMPUTER SERVICES 40CansbrookeRoad Newport

Tel 0647 4686'fiCUSTOMISED ELECTRONICS155 Marlon Road MiddlesbroughTel 0647247727CORNWALLMICROTEST LTD18 Normandy Way BodminTel 07083171
DERBYSHIREFBC SYSTEMS ITO10 Mam Centre London Road OerbyTel 0332365280OEIONA 60 COMPUTERS Computertand 6 City Arcade

Miiibay Road Plymouth Tel 0752668614 0EV0NC0MPU1ERSLT0 The White House 39TotnesRoad Paignton 
Tel 0603 576303 OORSET 
HUGH SYMONS COMPUTER SERVICES LTD I ansdowne 5 Holdenhurst Road Bournemouth 
lei 0202 70165

Tel 01 3117555KENT MICROS ITO57 Union Street Maidstonetel 062752784
KENT MICRO SYSTEMSConquest House 1/Palace StreetCanterburyTel 0227 50200/50366 MEDWAY COMPUTERS LTD 114 New Road. Chatham Tel 0634 826060

Rochester Tel 0634 814931 MOOATA110

Tel 0732846477 PRESTEOGE ASSOCIATES ITO t88 Canterbury Road Margate

CO 0

1U1? Gateway House Piccadilly S 
Approach Manchester Tel 061236 4737 
OOUBIEIINE HDUnit 7 Forrest Way Gatewonh industrial

M3 Standuh Street Burnley

Tel 01-203 4243REW VIOEO PROOUCIS IIMlTEO 118 Garratt lane SWM Tel 01 8709911
SATELLITE BUSINESS SYSTEMS LTD Satellite House. 332 Goswell Road. ECt Tel 01-2783366 SILICON VALLEY COMPUTER 
CENTRE (GROUP 18110)Suite 104/105.16 Baidwms Gardens. EC1 
Tel 01 2472603 STEIGER COMPUTERS (TO

Tel 01-9616000 TfCMNOMATIClTO 17 Burnley Road. NW10 Tel 01 4521500/450 6597

THE VIDEO PALACE (MEGAVIDEO) HO 100 Oitord Street Wi Tel 01 637 0366/7
S S I ,Eichange House ««New Chester Rd Birkenhead
PLESSEY INFORMATIONTECHNOLOGY CENTREUrol9. Penpoll Mrks Hawthorne Rd
8ootle LiverpoolTel 051933 3100MI001ESEX
OATASOLVELTO99 Starnes Road MslSunbury on ThamesTel 0937785566MICROAGE135 Hale lane Edgware Tel 01 959 8411 
SYSG01T0Hawkehouse Green Street Sunbury on Thames MOdiesei

72 Heath Road Twickenham Til 01-8911612 MI01AN0S (WEST)C0MPUTACC0UN121 Spring Hill ladywood Bnmmgham

BRAINWAVE MICROS HO 24 Crown Street. Ipswich 
tel 047350965 SJEMERY6C0 10 Market Place Bungay

Tel 047359W1 SURREYCOMPUTAIO noNo iwaiehouse Honey Row Honey Tel 02934 77206 CROYDON COMPUTER CENTRE 29ABngslockRoad Thornton Heath Tel 01 6891780 
3 D COMPUTERS 230 Totworth South Surbiton 
Tel 01-337 4317GUILOFORDCOMPUIIR CENTRE I The Quadrant Budge Slreel Guildford Tel 0483 578838 JSSIMNETT COMPUTERS 110 91 Acre Road. Kingston Upon Thames Tel 01 5463793 KINGSTON COMPUTER CENTRE 59 Surbiton Road Kingston Upon Thames

First Flow 19 Park Street. Croydon 
Tel 01 686 9616MOOERN BUSINESS TECHNOLOGY 
PO Boa 87 Guddlord

lei 0483 578848
STATACOM HO 734 High Street. Sutton Tel 01 6112266 VITALPORT ITO 44 RadciHfe Road Croydon
SUSSEX
CJE MICROCOMPUTERS 75 Henry Avenue Rustmgton

1 Castlenam Road Hastings

533 Outham Road low Fell Gateshead

!«l 04465 4539 SIR COMPUTERS ITO 91 Whitchurch Road Cardiff
6WENIGWENT COMPUTERS151 Chapstow Road Newpon
Tel 0633 215000PRlNTRONiCtlOHill House Raglan
W 0791690214SCOTLANDFIFE
COMPUTER SERVICES (SCOUANO) 89/90 West Law Place Wlwtehiil Industrial Estate Glenrothes tel 0592 773710 GATE MICROSYSTEMS HO T he Nethergate Cenlre Dundee Tel 0382 28194

HopetownMfctks Hopetown StreetEdinburgh
Tel 0315560191SILICON CENTRE7 Antigua Street Edinburgh
Tel 031557 4546STRATHCL10ECOMMSCOTT HO30 Gordon Street. Glasgow

12 High Slreel. Oban Argyll 
lei 063165635VtCIOR MORRIS (AU)LIMITEO 340 Argyie Strict Glasgow

H 0292 285082 NORTHERN IRELAND
CEM MICROCOMPUTER SERVICES H7 university Street Belfast Tel 0237 244111/743564 EVERYMAN COMPUTER SERVICES 80 Charlotte Street 8aliymoney County Antnm 
let 02656 67658 NEWBURN ELECTRONICS 58ManorRoad.Baltycarry County Antnm 
Tef 09603 78330 SOUTHERN IRELANO LENOAC OATA SYSTEMS 8 Oawson Street. Oubm 2 Tel 710726/70796



C o p y r i g h t  J . C . S h e r r a t t
5 0  C L E A R60 l e t  c *  =  "  c o i s P u t e R ©  •■
6 5  L E T  d $ = "  ••
6 9  R E M  G r a p h i c s  " A S " = " f “ T '  a n d  
" C D  "  =   J "  *  **#* *  *  * * * * * * * * * * * * * *
7 0  L E T  3 $  =  " n " :  L E T  b *  =  " L _ | "

1 0 0  F O R  f = U S R  " a "  T O  U S R  " / " + 7  
1 1 0  R E A D  a . -  P O K E  f  ,  3
1 2 0  N E X T  f
1 3 0  D A T A  2 5 5 , 2 5 5 , 1 9 2 . 1 9 2 , - 1 9 2 , 1 9  

S , 1 9 £ , 1 9 £
1 4 - 3  D A T A  2 5 5 , 2 5 5 , 3 , 3 , 3 , 3 , 3 , 3  
1 5 0  D A T A  1 9 2 , 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2 , I S  

2 , 2 5 5 , 2 5 5
1 6 0  D A T A  3 , 3 , 3 , 3 , 3 , 3 , 2 5 5 , 2 5 5  
1 7 0  D A T A  0 , 4 - 2 , 4 - 2 , 4 - 2 , 4 2 , 2 0 , 2 0 , 0  
1 8 0  D A T A  0 , 1 6 2 , 1 7 8 , 1 7 0 , 1 6 6 , 1 6 2 ,  

1 6 2 , 0
1 9 0  L E T  q $ = " * "
2 0 0  P A P E R  5 :  B O R D E R  5 :  I N K  1  : C

“ 2 1 0  D I M  a  ( 7 , 7 ) :  D I M  b  ( 7 )  . F O R  X
= 1  T O  7 ;  L E T  b ( X ) = 7 :  N E X T  x

2 1 5  D I M  c ( 2 ) :  L E T  c ( l ) = 1 0 0 :  L E T
C ( 2 )  = 1 0
2 3 0  F O R  X = 1  T O  1 4  S T E P  2  
2 4 0  F O R  y  = 1  T O  1 4  S T E P  2  
2 5 0  P R I N T  P A P E R  7 ; A T  X + 2 , y * 3 ; g *  

;  A T  x * 3 , y * 3 ; h $
2 5 5  N E X T  y :  N E X T  X
2 6 0  F O R  X  =1 TO 7
2 7 0  P R I N T  A T  2 , ( X * 2 ) + 3 ; X :  N E X T

2 7 5  F O R  X = 1 6  T O  1  S T E P  - 1 :  B E E P
.  1  ,  X  :  P R I N T  A T  x + l , 1 9 ; d * .  P R I N T
A T  X , 1 9 ;  P A P E R  7 ; " L I N K * * i » F O U R "  

:  N E X T  x
2 8 0  I F  q * = " y "  O R  q * = " Y "  T H E N  G O  
T O  3 5 0
2 8 5  D I M  a  $  ( 2 , 1 2 )
2 9 0  R E M  l i n e s  2 9 5 —3 2 0  =  c o r a p u t e r s

2 9 5  I N P U T  " D o  y o u  w a n t  t o  p l a y  
t h e  computer  Y / N  " ; q $

3 0 0  I F  q  *  =  " y “  O R  q * = " Y "  THEN L E  
T  3 *  (  1 )  = c $ :  G O  T O  3 4 0

3 1 0  I F  q * = " n "  O R  q $ = " N "  T H E N  G O  
T O  3 3 0
3 2 0  G O  T O  2 9 0
3 3 0  I N P U T  " 1 s t  p l a y e r s  n a m e  q  

* :  I F  L E N  q  *  > 1 2  T H E N  G O  T O  3 3 0
3 3 5  L E T  3 $ ( 1 ) = q *
340  I N P U T  " 2 n d  p l a y e r s  n a n e  " ;  q  

* :  I F  L E N  q  $  > 1 2  T H E N  G O  T O  3 4 0
3 4 5  L E T  3 * ( 2 ) = q *
3 5 0  L E T  r n d  = I N T  ( R N D * 2 )  + 1  
3 6 0  F O R  w = l  T O  4 9
3 6 5  I F  r n d  = 1  T H E N  L E T  r n d = 2 :  G O
T O  3 7 5
3 7 0  I F  r n d = 2  T H E N  L E T  r n d = l  
3 7 5  L E T  C O  = r n d i 2 :  G O  S U B  5 0 0
3 8 0  N E X T  ui

y o u  w i s h  t o  p l a y3 9 0  I N P U T  " D O  
a g a i n  Y / N " ; q *  

4 0 0  I F  q * = " y ‘ O R  q * = ~ Y * *  T H E N  I N
P U T  " W i t h  s a m e  p l a y e r s  Y / N " ; q t  
G O  T O  2 0 0  

4 1 0  I F  q $ = " n "  O R  q * = " N "  T H E N  G O  
T O  2 2 0 0  
4 2 0  G O  T O  3 9 0
4 9 9  R E M  » i * * * S T R R T * i J i » i

* * * *  *  *  *  * * *
5 0 0  P R I N T  A T  7 , 1 9 ;  P A P E R  6 ; ” C H O  

O S E  L I N E ! " ; A T  9 , 1 9 ;  P A P E R  C D ;  I N  
K  7  /  3 $  ( r n d )

5 0 9  R E M  L i n e = 5 1 0  c o m p u t e r  p l a y ?  

*******************************
5 1 0  I F  a $ ( r n d ) = c $  T H E N  G O  T O  1 0  

0 0
5 2 0  B E E P  . 2 , 1 8 :  P A U S E  0
5 3 0  L E T  c o d e = ( C O D E  I N K E Y * ) - 4 8  
5 4 0  I F  c o d e d  O R  c o d e  > 7  T H E N  G O  
I O  5 2 0

5 5 0  I F  b ( C O d e ) = 0  T H E N  G O  T O  5 2 0  
5 6 0  L E T  l i n e = f b f c o d e ) * 2 ) + 1  
5 6 5  L E T  c o l u m e = ( c o d e * 2 ) + 2  
5 7 0  F O R  X = 3  T O  l i n e  S T E P  2  
5 6 0  I F  X  > 3  T H E N  P R I N T  O U E R  1 ;  P  

A P E R  7 ; A T  X  —2  ,  C O  i L U & e ;  "  ,  A T  x  — 1
, c o l u » e ; "

Title : L ink Four 
Machine: S pectrum  48K 
Application: Game 
Language: Spectrum  Basic 
Author: J G S h e rra tt

The following program, from 
J G Sherratt of Gloucester, is a 

game called Link Fourforthe Spectrum.
The object of the game is to link, in a 

straight line, four of your coloured 
squares; on a grid of seven by seven (49 
moves). After the players have entered 
their names the computer chooses at 
random who is to go first. The player 
whosego it is then selects a column into 
which a square is dropped. The square 
drops to the lowest position possible in

that column, building towards the top.
Since the program is written in 

straightforward Basic it should be quite 
easy to convert it to run on another 
machine. Problems may occur with 
things like the user defined graphics, 
used to draw the board and win square, 
and the screen colours. These are 
explained in the notes that come below 
the listing, and should allow pro­
grammers to convert without too much 
trouble.

The game is for either two players or 
one player against the computer, but it 
can be made to run for just two players 
by omitting lines 60,295 to 320,510 and 
1000 to 1230. Thus removing the 
computer's ability to play.

Program notes. . .
50 Reset the variables, screen

files, plotting position etc.
60 c$ is the computer's

playing name.
65 d$ is used to blank out

various pieces of text.
70 Set up the user defined

graphics. Most machines 
can cope with this, but the 
command to do so varies 
from machine to machine.
In the case of the 
Spectrum, USR"a" returns 
the address of the memory 
location where the 
character is defined.

130-180 This is the data for the
defined characters. It is set 82 ►

80 PCN DECEMBER 8-DECEMBER 14 1983



SPECIALISTS IN

software
Programmes for all leading home computer & 

video games including:

APPLE, ATARI, BBC, COLECOVISION, COMMODORE 

DRAGON, ELECTRON, INTELLIVISION, ORIC 

SINCLAIR, SORD, TEXAS, VECTREX 

& MANY OTHERS!

IN:
LIONHOUSE, 227 TOTTENHAM CT. RD. 

LONDON, W1 
TEL: 01-637 3024

AND AT: 215 HIGH ST., SUTTON., SURREY 
TEL: 01-643 5494

P R I N T E R S
STAR DOT MATRIX 
DP510(100CPS-80Col) £235 
DP515(100CPS-136Col) £325 
Friction & Tractor

FREE DELIVERY!

S U P E R  V A L U E
EPSON DOT MATRIX PAPER
RX80100 CPS) Friction............£248 Ribbons
FX80(160CPS) F&T................. £370 and refills
JUKI(180CPS) Daisywheel..... £375 etc.

I N T E R F A C E S
To fit most Micros

eg. SPECTRUM Printer Driver (Parallel)
with free cable and Wordmaster............................. £30
ATARI Printer Driver (Parallel)
with free cable........................................................£40

AND MANY MORE ON OFFER!

D I S K D R I V E S
5'/4 SS/DD400K........... £150
(Both 80 Track)

51/4 DS DC800K............£210
8 SS DD.........................£230
Apple, cased................. £200
(Compatible 5V4")

10 FLOPPY DISKS
5 V i "  £15

LOCKABLE CASE
FOR 100 DISKS 

JUST £19
Disk Controller.............. £40
TANDY MODEL3/4 DRIVE KIT............................£375
(CONTROLLER, FITTINGS, POWER SUPPLY, DDS, 

1 DRIVE)
PLEASE ADD 15% VAT

M I C R O  R E S E A R C H  L T D
IN D U S T R IA L  U N IT  6 , K N IG H T S R ID G E  E A S T  

L IV IN G S T O N  E H 5 4  8 L J , W E S T  L O T H IA N , S C O T L A N D  

T E L : 0 5 0 6  3 1 6 0 5  (24 hrs)

^ M IC R O T A N IC  C O M P U T E R  SYSTEM S LTD.

MICROTAN 6 5  w  o t h e r  c o m p u t e r /s  a s  p e r s o n a l '
For less than E60 you can start building your own Compuler 
that truly suits your needs and. ot course, eventually far more 
superior to  any Computer available off-the-shelf

MICROTAN 65 com es in kit form, com plete with manual, fu ll 
instructions, board with components, (kit form or fu lly  built) 
our fu ll back up service, and your own M icrotan World 
Magazine available on  subscription

F L E X IB L E  &  E X P A N D A B L E  S Y S T E M  -  1 K  t o  2 5 6 K !
J u s t lo o k  a t  th e  o p tio n s :

7 M ASS EP RO M  STORAGE BOARD
8  IN D U STR IAL C O N TRO LLER  BOARD
9  4 0 K  RAM  BOARD

10 H IG H  RES. G R AP H IC S 25 6 x2 5 6
11 PRINTER FACE BOARD
12 A S C I I  KEYBOARD

WCROTU, n , W |)

1 D ISK  C O N TRO LLER
2  REAL T IM E CLO C K
3  EPRO M  PROG CARD
4 SO U N D  BOARD
5  SERIAL 1 /0  BOARD

6  PARALLEL 1 /0  BOARD

MICROTAN COMPUTER SYSTEM S LTD
SH O W R O O M  16 U PLAN D  RD M A ILO R D E R

DU LW IC H. LO N D O N  SE 22 23 5  FR IER N  RD DULW ICH
TEL: 01 69 3 -1 1 3 7  LO N D O N  SE22

A S  F A S T
OR SLO W
AS YOU
L IK E '

FULL R A NG E O F  SO FTW A RE
Languages ava,table M a ch in e  Code. Z X , g , z , n e  

Assem bly. Basic. Forth. v
an d  P ilo t

HOW TO ORDER:
E n te r d e ta ils  in th e  cou po n be low , en c los ing  
your che q u e  m ade payab le to M ic ro tam c C om ­
pu te r System s Ltd. P rices inc lude VAT ad d  C1.50 
p&p P lease a llo w  14 d ays fo r de livery.___________

I Post to:
i  MICROTANIC COMPUTER SYSTEMS LTD 
I 16 UPLAND RD LONDON SE22 
I Tel No. 01-693 1137

Please rush me my starter kit:
{Please tick)

O  k it fo rm  — I w ill bu ild  m yself C59 95 

C  F u lly  Bu ilt £69 .95

0  C om p le te  system  w a ll cha rt

1 enc lose m y cheque/P.O . to r C

N am e .................................................

C o m p a n y .....................................................

A d d ress .....................................
Also ava ila b le  from
W altham  Forest C om pu te r C entre
8 8 9  Le e  Bridge Rd
N r W h ipp s  Cross. W a ltham stow  E7
Tel: 0 1 -5 2 0  7747

Tel (D a y ). 
Te l (Eve) .

j
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1

I

5 9 0  S E E P  . 1 , 1 0 ;  PRUSE 5 ;  P R IN T  
OVER 1 ;  PAPER c o ; RT x , c o l u m e ; "  
" ;R T  x + l , c o l u e e ;  '■

6 0 0  NEXT X 
6 0 5  BEEP . 5 , 1 0
6 1 0  LET a ( h ( c o d e )  , c o d e )  = c f r n d  ) 
6 2 0  LET b ( c o d e )  = b ( c o d e . i - l  
6 3 0  I F  bl < 7  THEN RETURN 
64-0 P R IN T  AT 7 , 1 9 ;  FLASH 1 ;  PA P 

ER 0 ;  INK 7 ;  •• CHECKING 
64-9 REM **CHECK W INNER** 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
6 5 0  FOR X =1 TO 4 
6 6 0  FOR y =1 TO 7
6 6 5  I F  a  ( X ,y )  s 0  THEN GO TO 6 9 0  
6 7 0  L ET  t o t a l =0
6 8 0  LET t o t a  l = a  fx , y ) + a  f x + 1 , y ) + a 

(x  + 2  , y ) +a (x  * 3 ,  y )
6 8 5  I F  t o  t a  1=4.0 OR t o  t a  1=4-00 TH 

EN GO TO 2 0 0 0  
5 9 0  NEXT y : NEXT X
7 0 0  FOR X  =1 TO 7  
7 0 5  FOR y  =1 TO 4.
7 1 0  I F  a ( X , y i = 0  THEN GO TO 7 3 0  
7 1 5  LET t o t a l =0
7 2 0  LET t o  t a  l = a  fx  , y ) + a  fx  , y  * 1 ) + a 

{X ,  y * 2 )  * a  i x  ,  y + 3)
7 2 5  I F  t o t s  l  =4-0 OR t  o t  a l  =4-00 TH 

EN GO TO 2 0 0 0  
7 3 0  NEXT y :  NEXT X
7 5 0  FOR X  =1 TO 4  
7 5 5  FOR y = l  TO 4-
7 6 0  I F  a ( x , y ) = 0  THEN GO TO 7 9 0  
7 6 5  LET t o t a l =0
7 7 0  LET t o t a l  = a  fx , y ) * a  fx  + 1 , y  + 1 )  

+a (x  * 2  , y + 2 ) + a  fx  * 3 ,  y  * 3 )
7 8 0  I F  t o  t a  1=4 0  OR t o  t a  1=4-00 TH 

EN GO TG 2 0 0 0  
7 9 0  NEXT y : NEXT X
6 0 0  FOR X  =1 TO 4  
6 0 5  FOR y =4- TO 7
8 1 0  I F  a f x ,  y ) =0  THEN GO TO 8 4 0  
8 1 5  LET t o t a l =0
8 2 0  L ET  t o t a l = a  fx  , y ) + a  fx  + 1 , y - 1 )

+ a f x + 2 , y - 2 )  + a f x + 3 , y - 3 )
8 3 0  I F  t o t a l  = 4 0  OR t o t a l = 4 0 0  TH 

EN GO TO 2 0 0 0  
8 4 0  NEXT y : NEXT X
8 5 0  RETURN
9 9 9  REM l i n e  1 0 0 0 - 1 2 3 0 = c o n p u t e r  
p  l a y ? * * * * * * * * * * * * * * * - * * * * * * * * * *  

1 0 0 0  LET t o n = 3 0 0 :  I F  W<6 THEN GO
TO 1 2 1 0

1 0 0 2  FOR X  =1 TO 4
1 0 0 5  FOR y  =1 TO 7
1 0 1 0  I F  a f x , y ) = 0  r n d  a ( x + l , y )  =0
THEN GO TO 1 0 4 0
1 0 1 5  I F  b f y )  = x + 3  RND t o n = a f x , y )  + 
a  f x + 1  , y j + a  f x * 2 , y )  THEN LET c o d e  = 
y : GO TO 5 4 0
1 0 2 0  I F  b f y )  =x +2  RND t o n = a ( x , y )  + 
a  t x + 1 , y ) + a f x + 3 , y ) THEN L ET  c o d e  = 
y : GO TO 5 4 0
1 0 2 5  I F  b f y ) = x  +1  RND t o n = a f x , y )  + 
a ( x +2  , y ) + a f x +3 , y ) THEN LET c o d e s  
y : GO TO 5 4 0
1 0 3 0  I F  b f y ) = x  RND t o n  = a (x + 1 , y ) *
a ( x * 2 , y ) + a f x + 3 , y )  t h e n  l e t  c o d e s
y : GO TO 5 4 0
1 0 4 0  NEXT y : NEXT X
1 0 5 0  FOR X  =1 TO 7
1 0 5 5  FOR y =1 TO 4

1 0 6 0  I F  a fx  , y ) =0 RND a f x , y + 1 ) =0 
THEN GO TO 1 0 9 0
1 0 6 5  I F  b f y  + 3 ) =X RND t o n = 3  ( X , « )  + 
a  fx  , y * 1 ) +a fx  ,  y + 2 )  t h e n  l e t  c o d e  = 
y + 3 :  GO TO 5 4 0
1 0 7 0  I F  b f y + 2 ) = x  RND t o n = a f x , y )  + 
a fx  , y + 1 ) + a  fx  , y  + 3 ) THEN LET c o d e  = 
y * 2 •  GO TO 5 4 0
1 0 7 5  I F  b ( y + 1 )  =x RND t o n =a fx  , y )  * 
a (x  , y * 2 )  +a fx  ,y -* 3 )  t h e n  l e t  c o d e -  
u * l -  GO TO 540-
1 0 8 0  I F  b f y )  =x  RND t  o n  =a fx , y + 1 )  +
a (x , y  + 2 ) +a (x , y  + 3 ) THEN L ET  c o d e -
y ; GO TO 5 4 0
1 0 9 0  NEXT y : NEXT X
1 1 0 0  FOR X =1 TO 4
i l l !  IF ^ a ^ fx  , y )  =0 RND a f x + l , y * D  =

! l I S E S F GS . I ? 3 “ i S 3  AND 
) t a ( x + l , y + l )  «  f x + 2 ,y + 2 )  THEN L ET  

c o d e  =y + 3  : <30 TO 5 4 0
1 1 2 0  I F  b  (y  + 2 ) =X + 2  RND f r r
) + a  f x + i  , y + I ) + a  f x + 3 ,y + 3 )  t h e n  l e t  

COd e = y + 2 :  GO TO 5 4 0
1 1 2 5  I F  b f y  + l ) = x + i  RND t o n = a f x , y  
) i a f x + 2 , y + 2 )  +a c x + 3 ,y + 3 )  THEN L ET  

C O d e = y + l:  GO TO 5 4 0
1 1 3 0  I F  b f y ) = x  RND t o n = a  IX * 1 , y + 1  
) + a  < X + 2 ,a + 2 )  +a < x + 3 ,y + 3 ) THEN L ET  

c o d e = y • GO TO 5 4 0  
1 1 4 0  NEXT y :  NEXT X
1 1 5 0  FOR X = 1  TO 4  
1 1 5 5  FOR y = 4  TO 7
1 1 6 0  I F  a  fx  ,  y ) = 0  RND a f x + l , y - l )  = 
0  THEN GO TO 1 1 9 0
1 1 6 5  I F  b f y - 3 )  = x + 3  RND t o n  =a fx , y 
) * a  ( x * l , y - l ) + a  ( x * 2 , y - 2 )  THEN LET 

c o d e  = y - 3 :  GO TO 5 4 0
1 1 7 0  I F  b fy  - 2 )  =x + 2  RND t o n = a f x , y  
) + a  f x + l , y - l )  +a ( x + 3 , y - 3 )  THEN LET 

c o d e  = y - 2 :  GO TO 5 4 0
1 1 7 5  I F  b  f y  -  l )  =x + 1  RND t o n - a  ( x , y  
) +a f X * 2 , y - 2 )  +3 f X + 3 ,y - 3 )  THEN LET 

C O de = y - 1 :  GO TO 5 4 0
1 1 8 0  I F  b f y )  ax  RND t o n  = a (x + 1 ,  y - l  
) + a i x + 2 , y - 2 ) + a ( x + 3 , y - 3 )  THEN LET 

c o d e = y .  GO TO 5 4 0  
1 1 9 0  NEXT y ; NEXT X
1 2 0 0  I F  t o n = 3 0 0  THEN LET t o n = 3 0 . 

GO TO 1 0 0 1
1 2 1 0  LET c o d e  = IN T  (R N D *?) +1 
1 2 2 0  I F  b ( c o d e )  =0 THEN GO TO 1 2 1
0
1 2 3 0  GO TO 5 4 0
1 9 9 9  REM G r a p h i c s  " E F  ” = " WIN " * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
2 0 0 0  P R IN T  FLR 5H  1 ,  INK 7 ;  PR PE R  

co  ; RT (X * 2 ) + 1 ,  fy  * 2 ) + 2 ;  •• WIN"; RT (
x * 2 ) + 2 , i y * 2 ) +2 ; '■* * ••
2 0 0 5  P R IN T  RT 7 , 1 9 ;  INK 7 ;  PR PE R  

c o ; "  WELL DONE! "
2 0 2 0  GO TO 3 9 0
£ 2 0 0  PR PER  7 :  BORDER 7 . INK 0 .  C
L 5
2 2 1 0  P R IN T  RT 6 , 6 ; "PROGRRMME STO 
P P E D " : RT 8 - 6 ; " K e y w o rd  GO TG 2 0 0 "
; r t  1 0 , 1 0 ; " t o  r e r u n "
2 S 0 0  STOP
4 0 8 0  SRUE " t o u r "  L IN E  5 0

◄  80
out as an 8 by 8 grid. The 
definition consists of 8 
numbers, each between 0 
and 255, representing an 8 
bit binary number defining 
the bit pattern of the 
appropriate line.

200 Set up the basic screen
colours. Paper is the back­
ground screen colour and 
is set to cyan. Border is the 
section of the screen that 
surrounds the printable 
section, this is set to cyan 
also. Ink is the printing or 
foreground colour and is 
set to blue.

210-215 Dimension and initialise 
various arrays, a is the

value given to squares by rub the name out.
each player's move and b 
is the value for columns, to 
note the position of empty

280 qS is used throughout as 
the reply to questions 
string.

squares. 285 Clear memory for players
215 c< 1) is the first player's or names.

computer's value. c(2) is 
the second player's value.

295-320 Sort out the type of game 
to be played.

230-255 Print the playing table 
using the user defined 
graphics, defined in 70.

330-345 If this is a two player game 
then get the players' 
names.

260-270 Print the column numbers, 
note that the AT 
instruction is similar to

350 Select a random number 
between 1 and 2 for who 
goes first.

TAB(X,Y) on other 
computers.

360-380 This is the main loop that 
runs the program using

275 Print the name of the game 
and move it up the screen 
while beeping; use d$ to

the routine at 500 it also 
alternates the players 
goes.
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Best
M \C V °\Selling

—

0  Delivery within 14 
days or full refund.

TEXAS
TI-994A
£ 8 8 . 0 0
inc. VAT.

Computers
d e l i v e r e d  t o  

y o u r  d o o r .

*  Discount Prices.
0Free Securicor delivery.
*  ACCESS/CHEQUE 

OR POSTAL ORDER.

O R IC 48K

£134.00
inc. VAT.

16k memory, full 
typew rite r keyboard, 
co lou r and  sound.

VIC 20

£89.50
inc. VAT.

Full 48k, excellent 
quality product, high  
resolution graphics.

SHARP MZ 700

£247.00
inc. VAT.

U.K. Produced. 
M assive software 
range from only £1.99.

COMMODORE
64
£ 1 8 9 .0 0
inc. VAT.

M assively pow erfu l 
best se ller for games, 
business a n d  leisure

Just launched  
Japanese com puter 
with p roven reliability 
a n d  power.

SEIKOSHA
G P100A /
PRINTERS.

£199.00
inc. VAT.
D otm atrix, tractor 
feed.

To:- Micro Post,
P.O.Box 16,
Rugeley,
Staffs. ------
I enclose my cheque/postal order for £.. 
or debit my Access card E3

Signature

Name.....

Address...

Please send me:- 
Item Price Total

. £__

B^OCX CAPITALS PLEASE

y V y *  pos
CHEQUES 

g  ACCESS OR
j T j r  BARCLAYCARD

NUM BERS BY POST 
-F O R  DESPATCH BY RETURN 
CREDIT CARD HOLDERS MAY 

PHONE 0603 870852 FOR 
IM M EDIATE DESPATCH

m  3 £

SPECTRUM
JO Y S TIC K
£ 9 - 9 5
NO INTERFACE 
NEEDED

DIRECTLY 
OPERATES THESE

K E Y S E S S ] f e

IN C L U D E S
VAT. PSP

TO GIVE PRECISION JOYSTICK CONTROL
•  ESSENTIAL FOR FLIGHT-SIMULATION & S IM ILAR GAMES.
•  INCREASES SKILL LEVEL ON G AMES USING CURSOR KEYS.
•  SPEEDS G RAPHIC PLOTTING AND DRAWING.
•  NO ELECTRICAL CO NNECTIONS —  ALL REAR SOCKETS FREE.
•  FITS & REMOVES IN SECONDS —  NO TOOLS REQUIRED.
•  NO MODIFICATION NEEDED TO  SPECTRUM CASE OR KEYS.

TO:—GRANT DESIGN LTD. BANK HOUSE. REEPHAM. NORFOLK. NR104JJ 
PLEASE RUSH ME A SPECTRUM-STICK CONTROLLER. I ENCLOSE 
CHEQUE P.O. FOR £9-95 (PAYABLE TO GRANT DESIGN LTD)
PLEASE CHARGE MY ACCESS □  VISA □  CREDIT CARD NUMBER

ri i i i i i i i i i i i i m
NAME............................................................................................
ADDRESS ........................................................................................

THERE IS NO BETTER 
HOME COMPUTER SUPPORT IN

The best range of
SOFTWARE •  HARDWARE •  BOOKS *  
AVAILABLE IN  ONE SHOP
AT THE BEST PRICES!
Supporting SINCLAIR SPECTRUM, 
ZX8 1 , COMMODORE 6 4 , DRAGON 3 2 .
Programs from the best software houses stocked
*  SPECTRUM KEYBOARDS *  LIGHT PENS
*  TRACERS *  PRINTERS *  JOYSTICKS
*  SPEECH BOXES *  CENTRONICS l/F

5 S t .  P e t e r ’s  L a n e , 
L e ic e s te r  (o f f  C h u r c h g a te ) .  
T e le p h o n e :  (0 5 3 3 )  2 9 0 2 3 .
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S LINK FOLF
390-420 Prompt for another game 

and take action on the 
answer.

500 Enter the player's names in
turn.

510 Check for the computer's
go, check the name.

520 Make a beep and pause.
530-540 Get a key from the

keyboard and check it for 
validity. INKEY$ on the 
spectrum checks the 
keyboard in passing and 
returns a null string if no 
key has been pressed. 
CODE converts the string 
to its ASCII value.
If column isfull get 
another entry from the 
keyboard.
Get the line to where the 
piece is to be placed.
Get the column position. 
Begin the routine to drop 
the piece into place.
Print the piece.
Beep and rub out the 
piece.
Keep going.
A final beep.
Put piece into the grid. 
Update the number of 
pieces in the column.
If less than seven goes 
then don't bother 
checking.
Print up the checking sign. 
Check for four identical 
pieces in a row 
horizontally.
Do same for vertical.
Again for right diagonal. 
And again for the left 
diagonal.
Return to calling section. 
Computer plays and 
selects a random position 
if there have been less 
than 6 moves.
Computer selects a place 
to put its piece, ton is the 
first value of three 
computer squares with 
one to win; and then 
player two squares to stop 
win with one square left.
If the above is clear then 
select random position 
and make sure it has not 
been used.
Print up the winner with 
the UDGs in the 
appropriate square.

2210 End of program prompt.
4000 Auto run routine. The

program is run from here 
and saved onto the tape it 
will then auto run. Note 
that the program starts at 
line 50.

550

560

565
570

580
590

600
605
610
620

630

640
650-690

700-730
750-790
800-840

850
100 0

1 0 0 2 -1 2 0 0

1210-1230

2 0 0 0 -2 0 2 0

Title: TILT 
Machine: Dragon 32 
Application: Game 
Language: Basic 
Author: Bryan Skinner

T his program, from Bryan Skinner, is 
that old chestnut, Breakout, but with 

a few modifications to pep it up a bit and 
the new title of Tilt. The program 
contains a few routines which may be of 
use elsewhere, more of these later.

The main rules of the game most 
people will already know. Basically you 
have to hit the ball with the bat, which 
you move with the cursor keys, left and 
right arrows. The ball then bounces 
across the screen and when it reaches 
the top it will,first of all, damagea brick, 
and finally knock it out of the wall, 
gaining you points. If you misstheball it 
rebounds off the bottom of the screen 
but its velocity is reduced so it only gets 
to about halfway up the screen before it 
comes back to be hit again. When, 
sorry, if the ball is missed a blob is 
placed onto the screen and this, if the 
ball hits it, will cause it to bounce off in a 
random direction causing you prob­
lems. There is also a hash sign which 
gives you extra points when hit but it 
does not stay in one position.

The program also contains a couple 
of routines that may be of use else­

where. The first is a method of printing 
in large 6 by 6 characters, as in the title 
TILT (lines 650-740). The routine uses a 
set of data statements, 6 for each 
character, to give instructions to the 
routine itself. The commands are as 
follows: A number specifies the vertical 
position of the blockto be printed hence 
1 will print a block in the first column at 
the top. 16 prints one at the top and one 
at the bottom as in the first column of I. 
The F command is interpreted as print a 
full column, as in the third column of I or 
T. * causes the block colour to be 
increased by 16 to allow letters to be 
printed in different colours. O causes a 
space or line of spaces, to separate the 
letters.

The second routine is for text for­
matting (lines 930-1060). The routine is 
entered with the string to be printed, in 
A$. The string is then scanned for 
spaces and when one is found, the 
routine checks the current printing 
position with POS. If the printing is 
going to go over the end of a line and 
split up a word a carriage return is 
performed. If a full stop is found the 
printing moves to the next line and an 
indent is performed. The words are 
output with a delay between each one, 
this is not necessary and can be stopped 
by removing line 1050.
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1 0  C L E A R :D E F  F N A ( A ) = A B S ( P E E K ( 1 3 5 ) *  < (P E E K  
( 6 5 2 8 0 ) O R 1 2 8  > < > 2 5 5 ) >

2 0  GOSUB 6 3 0  
3 0  G 0 S U B 6 4 0
4 0  C L S :P R I N T @ 3 2 3 , " S E L E C T  L E V E L  OF D I F F I C  
U L T Y " ; : P R I N T @ 1 2 * 3 2 + 1 3 , " ( 1 - 5 )

5 0  D = F N A (O )
6 0  IF D = 0 T H E N 5 0
7 0  D = D - 4 8 : I F D < 1 0 R D > 5 T H E N 5 0
8 0  L D = - 5 * ( D = l > - 4 * ( D = 2 ) - 3 * ( D = 3 ) - 2 * ( D = 4 ) - (

D = 5 )
1 0 0  T R = 1 5 9 : 0 F = 1 0 2 4 : B L = 7 9 : C L = 1 4 3  
1 1 0  U L = - 3 3 : U R = - 3 1 : D L = 3 1 : D R = 3 3  
1 2 0  T = 4 2 : B = 2 5 4 : R = 1 3 3 : L = 1 3 8 : F H = 1 7 5  
1 3 0  H T = 2 3 9 : R B = 1 4 7 1 : L B = 1 4 4 0 : R P = 1 9 1  
1 4 0  P L = 4 5 : X P = 9 9 : S P = 4 9 6 : P P = 4 2 9  

1 5 0  P D = 1 0 9 : B B = 1 2 8
• 1 7 0  F 0 R I = 1 T 0 D :B T * = B T * + C H R * ( P L > : N E X T 

1 8 0  C L S 1
1 9 0  F O R I = O F  T 0 1 4 4 0 S T E P 3 2 : P O K E I , L : P O K E I + 3  

1 , R :N E X T
2 0 0  F O R I = 1 0 2 5 T 0 1 0 5 4 : P O K E I , T R :P O K E 1 + 6 4 , T :  
P O K E I + 4 4 8 , B : P Q K E I + 3 2 ,  T :N E X T  
2 1 0  P 0 K E 0 F + 4 4 8 , B B : P O K E 1 0 5 5 + 4 4 8 , BB 
2 2 0  B P = O F + ( R N D (5  > + 4 ) * 3 2 + ( R N D ( 2 5 ) + 3  >

2 3 0  P Q K E B P ,7 9  
2 4 0  G 0 S U B 6 3 0
2 5 0  P R I N T S 4 9 0 ," S C O R E =  0 " ;
2 6 0  B T * = C H R * ( C L  > + C H R * ( C L >+ B T * + C H R * ( C L ) + C  

H R * (C L )
2 7 0  F O R T 1 = 1 T Q 5 0 0 :N E X T
2 8 0  ’ * * * * * * * * * S T A R T * * * * * * * * * * * *
2 9 0  B N = B N + 1 :I F B N > 5 0 0 T H E N  B N = 0 :T Q = 0  
3 0 0  IF T Q < L D  TH EN  Q = R N D ( 2 8 ) + 1 : R W =R N D ( 8 ) + 4  
: R W = R W * 3 2 + 0 F : PO K ER W +Q , X P : T Q = T Q + 1 

3 1 0  A = F N A ( 0 )
3 2 0  P P = P P - 2 * ( A = 9 ) + 2 * ( A = 8 )

3 3 0  I F P P < 4 1 6 T H E N P F '= 4 1 6
3 4 0  I F P P + D + 2  > 4 4 6 T H E N P F '= P P — 1 :  G 0 T 0 3 4 0
3 5 0  F 'R IN T @ P P , B T *5

3 6 0  P O K E L B , L : F O K E R B , R
3 7 0  F 'Q K E B P ,  CL
3 8 0  N B = B P + X :H = P E E K (N B )

3 9 0  I F  H =F 'D  T H E N 5 8 0
4 0 0  I F  H = X P  TH EN SO UND 1 5 0 , 1 : S C = S C + I N T (1  
0 0 0 / D) : T Q = T Q - 1 :  BF‘= N B : G 0 S U B 6 3 0 :  G 0 T 0 3 7 0  
4 1 0  I F  X =O TH EN  G O SU B  6 3 0 : GOTO 3 8 0  
4 2 0  I F  H =R F' THEM SO UND 2 0 0 ,  1 :  G 0 S U B 6 3 0 :  GO 

T 0 3 8 0
4 3 0  P R IN T @ S F ',S C ;
4 4 0  I F  H O C L  T H E N 5 0 0  
4 5 0  BF '=N B
4 6 0  IF B P < B H  TH EN B P = B P - ( X = U R O R X = D R )+ ( X=D 

L .O R X =U L ) : X = -D R *  (X =U R > - D L *  (X = U L )
4 7 0  P O K E B P ,B L  
4 8 0  G 0 T 0 2 8 0
4 9 0  '* * * E N D  O F  GAME R O U T I N E * * * *
5 0 0  I F  H = H T  TH EN  6 1 0
5 1 0  P = R N D ( 7 ) + 6 4 : F O R I = 1 T Q 3 :P L A Y " V 1 0 0 3 T 2 5  
0 L 2 1 0 " + C H R * ( P ) : N EXT
5 2 0  I F  H = T R  T H E N S C = S C + I N T ( 1 0 0 0 / D ) : P L A Y " 0  
1 "  :  F Q R O = 1 T 0 4 : P L A Y " Q + T 5 0 L 2 5 5 C D E F G A B C B A G F E  
D " : N E X T :P L A Y " 0 1 " : B P = B P + 9 6 : X = - D R * ( X = U R ) - D  
L * ( X = U L ) : F O R I  =  1 T 0 5 : R W = 3 2 * ( R N D ( 8 ) + 4 ) + R N D ( 
2 7  > + 1 : RW =R W +O F: PO K ER W , R P : N E X T : G 0 T Q 3 8 0  
5 3 0  I F  H = F H  T H E N S C = S C + I N T ( 2 5 0 / D ) : B P = B P + 9  
6 : P O K E N B ,1 4 3 : X = - D R * ( X = U R ) - D L * ( X = U L ) : GOTO 

3 8 0
5 4 0  I F  H = R  TH EN  X = X - 2 : G 0 T 0 3 8 0
5 5 0  I F  H = L  TH EN  X = X + 2 : G 0 T 0 3 8 0
5 6 0  I F  H = T  TH EN  S C = S C + I N T ( 1 0 0 / D ) : P O K E N B ,

F H : X = - D R * ( X = U R )—D L * ( X = U L ) : G 0 T 0 3 8 0
5 7 0  I F  H = B  TH EN  B H = 1 2 8 0 : X = - U R * ( X = D R >- U L *
( X = D L ) : R W = 3 2 * ( R N D ( 8  > + 4 ) + 0 F : Q = R N D ( 2 8 ) + 1 : P

O K E R W + Q ,R P :P O K E N B ,H T :G 0 T 0 3 8 0
5 8 0  B H = 1 0 2 4 : B P = B P - 6 4 : P L A Y " 0 1 V 2 0 L 2 5 5 T 2 5 5 E

F G A B " : X = - U R * ( X = D R ) - U L * ( X = D L ) : G 0 T 0 3 8 0  
5 9 0  I F  H =  BB TH EN  X = - U R * ( X = D L ) - U L * ( X=DR>
: GOTO 3 8 0
6 0 0  G 0 S U B 6 3 0 : G 0 T 0 3 8 0
6 1 0  P R I N T I 3 3 3 0 ,  "GA M E O V E R " 5 :  P R I N T @ 3 2 * 1 2 + 2  
, " P R E S S  S P A C E  BA R F O R  A N O T H E R "5 
6 2 0  IF IN K E Y * <  > C H R S ( 3 2 ) T H E N 6 2 0  E L S E  1 0  
6 3 0  X = R N D ( 4 ) : X = - U R * ( X = l ) - D R * ( X = 2 ) - U L * ( X =
3 ) —D L * ( X = 4 ) : R E TU R N  

6 4 0  C L S  
6 5 0  C l = 1 5 9
6 6 0  DATA 0 , 1 , 1 , F , 1 , 1 , 0 , 0 , * , 1 6 , 1 6 , F , 1 6 , 1 6  
, 0 , 0 , * , F , 6 , 6 , 6 , 6 , 6 , 0 , * , 1 , 1 , F , 1 , 1  
6 7 0  F 0 R I = 1 T 0 3 0
6 8 0  R E A D A * :I F A * = " F " T H E N A * = " 1 2 3 4 5 6 "
6 9 0  I F A * = " * " T H E N C 1 = C 1 + 1 6 : G 0 T 0 7 3 0  
7 0 0  I F A * = " 0 " T H E N  7 3 0
7 1 0  F O R L = 1 T O L E N ( A * ) : V = V A L ( M I D * ( A * , L , 1 ) )
7 2 0  P O K E 1 0 2 4 + 9 6 + 3 2 * V + I , C 1 
7 3 0  NEXT s-NEXT 
7 5 0  F 0 R T = 1 T 0 5 0 0 : N E X T
7 6 0  P R I N T S 4 1 7 , " D O  YOU R E Q U IR E  IN S T R U C T IO  
N S  ? " ! : P R I N T @ 4 8 9 ," P R E S S  Y OR N " ;
7 7 0  A = F N A ( 0 ) : IF A < > 8 9 A M D A <  > 7 8 T H E N 7 7 0  
7 8 0  IF A = 7 8 T H E N R E T U R N  

7 9 0  C L S
8 0 0  P R I N T S 1 3 , " t i l t ! " ?
8 1 0  P R I N T © 6 6 , " " 5
8 2 0  A * = " T H E  BA T I S  SHOWN B Y ------ . I T  I S  0
P E R A T E D  BY T H E L E F T  AND R IG H T  A R RO W S. TH 
E  BA LL I S  SHOWN BY 0 .  I F  YOU M IS S  TH E BA 
L L  I T  W IL L  NOT BO UN CE TO  T H E T O P  AND AN 
O B S T R U C T IO N  W IL L  A P P E A R  ( > .  I F  TH E B A LL 
H I T S  ONE O F  T H E S E , " : G 0 S U B 9 3 0  
8 3 0  A * = " I T  W IL L  BO UN CE O F F  A T RANDOM . " :  
G 0 S U B 9 3 0  
8 4 0  G O S U B 1 0 7 0
8 5 0  A * = " I F  T H E B A L L  H I T S  T H E B O TTO M , A P  
IN K  GA P I S  L E F T .  TH E GAME E N D S  I F  TH E BA 
L L  H I T S  ON E O F  T H E S E . " : G 0 S U B 9 3 0  
8 6 0  G 0 S U B 1 0 7 0 : A * = " I F  TH E B A L L  H I T S  A ST A  
R A T T H E T O P , YOU W IN  P O IN T S  AND T H E  S T A  

R W IL L  TU RN B L U E . " : G 0 S U B 9 3 0 : A * = " I F  TH E 
B A LL H I T S  A B L U E  S Q U A R E , YOU W IN  E X T R A  P  

0 1 N T S . " : G 0 S U B 9 3 0
8 7 0  A * = " H I T T I N G  TH E T O P  YELLOW  L I N E  W IN S  

TH E MOST P O I N T S .  " : G 0 S U B 9 3 0  
8 8 0  A S = "F R O M  T IM E  TO  T I M E ,  A £  W IL L  A P P E  
A R , H I T T I N G  T H E S E  W IL L  G IV E  YOU E X T R A  F'O 
I N T S  A S  W E L L . " : G 0 S U B 9 3 0  
8 9 0  G O S U B 1 0 7 0
9 0 0  P R I N T 0 4 8 O , " P R E S S  TH E S P A C E  BAR TO S T  
A R T . " ;
9 1 O A = F N A ( 0 ) : I F A < > 3 2 T H E N 9 1 0  
9 2 0  R E TU R N
9 3 0  R E M * * * P R IN T  OUT A *
9 4 0  C * = " " : W * = “ "
9 5 0  F O R I = 1 T O L E N (A * >
9 6 0  C * = M I D * ( A * , 1 , 1 )
9 7 0  I F C * = "  "T H E N  G O S U B 1 0 2 0  
9 8 0  I F C * = " ) ." T H E N C * = C H R * <  1 4 3 + 4 8 ) + " )  "
9 9 0  W *= W *+ C *

1 0 0 0  NEXT 
1 0 1 0  R ETU R N
1 0 2 0  I F P O S ( 0 ) + L E N ( W* > > 3 1 T H E N F R IN T C H R * ( 1 3  
) + W * ; E L S E P R IN T W * :
1 0 3 0  I  F R IG H T *  (W * , 1 ) = " .  " T H E N F 'R IN T C H R *  ( 1 3 )
+  " " ;

1 0 4 0  W * = " "
1 0 5 0  F 0 R T = 1 T 0 1 0 0 : N E X T  

1 0 6 0  R ETU R N
1 0 7 0  P R I N T S 4 8 0 , " P R E S S  T H E S P A C E  BAR TO  C 

Q N T I N U E " ?
1 0 8 0  A = F N A ( O ) : I F A < > 3 2 T H E N 1 0 8 0  

1 0 9 0  C L S :  P R IN T ®  1 3 ,  " t i l t !  : P R I N T @ 6 6 ,  " "  j : 
R E T U R N  8 8  ►
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M IC R O C O M P U T E R

Model B .....................................
Model B &  Disc Interface.............
Model B &  Econet..........................
Model B &  Econet &  Disc Int.
Disc Interface K i t ........................

*  Speech Synthesizer (official BBC) .
Teletext Receiver.........................
1.2 Operating System (inch fitting) 
Basic 11.........................................

*  New in slock Price mci. filling.

£399
£469
£446
£516

£97
£54

£225
£11.50

£15

NOW AVAILABLE 
THE ACORN ELECTRON

ONLY £ 1 9 9  . 0 0

W O R D  P R O C E S S O R S

View Word Processor......................... £59
Word Wise Word Processor.. £45

Logitec-FT 5001

Fnction and adjustable sprocket feeding 
variety of printing models, (PICA &  ELITE 
pitch) user font registry command, 
automatic paper insertion. 96 ASCC11 with 

descenter. 8 international character sets,
48 semi graphics!

, oi £ 3 3 0At the very low price <

, C e",

I ' I I T

J u s t  l o o k  a t  o u r  p r i c e s  a n d  s e le c t io n s :  b u t  i f  y o u  d o n ' t  s e e  w h a t  

y o u  w a n t  p le a s e  t e le p h o n e  u s ,  a s  w e  a r e  u n a b le  t o  l i s t  a l l  t h e  i t e m s  w e  

s t o c k .  W e  w i l l  b e  m o r e  t h a n  p le a s e d  t o  g iv e  y o u  o u r  B e s t  p r ic e ,  a n d  o u r  

v e r y  b e s t  w is h e s  f o r  C h r is t m a s !

D O T  M A T R IX  P R IN T E R S .

M A N N E S M A N N  M T 8 0

High quality 80 column serial dot matnx 
printer Dual density dot addressable 
graphics, quick tear facility as standard, 
optional sound reduction kit to give an 
impressive L55dBa acoustic noise rating 
Ability to handle both tractor-fed fanfold 
and single p a p e r . ___

D A IS Y W H E E L S .
NEW S 

FLASH'
* * * S a

\# £ S T 'S & &

J U K I  6 1 0 0

20 CPS print speed, supports all Wordstar 
features, emulates diablo protocols.

Juki 6100 Daisywheel with 2K Buffer £395

Special price of £ 2 9 5

E P S O N

Epson FX80 F/T...
Epson RX80 F/T . .. 
Epson FX100T/T...

£415
£315
£499

S H IN W A

C P 8 0

80 column, friction 
and ad|ustable tractor 
feed, bidirectional logic seeking 
HI RES graphics and block graphics, 
sub and superscnpts. condensed and 
emphasised print, and underlining vertical and 
horizontal tabs, self test, italic print, etc.

Shmwa CP80 F/T.......................... £289
Parallel Printer Lead............................ £13
2000 Sheets Fanfold Paper............... £15

B R O T H E R  H R 1 5

3K byte, shadow printing, super/subBuffer
script, carriage skip movement, text reprinting 
colour printing (red and black), auto under­
scoring proportional spacing clear buffer—

Also available with keyboard.
Brother H R 1 5 ..........................................£431
Keyboard....................................................£176

1

TS

O D D S
Official Joysticks...........................  £13
Compatible Joysticks Damping Control£15 
Dust Covers -  for various machines -  
from................................................. £3.95

BBC Model B plus D isc /In terface  fitted view. V.D 
Green Monitor, Juki Daisywheel Printer.
2 0 0 K  Dual Disc Drives and m anual and form ating disc. 
ONLY £ 1 .3 6 0  (inch all cables)

■ 3

, baRg

EMSJ



M O N IT O R S .

You can use this latest 
Philips Green Monitor 
lor. personal 
computers, business 
computers, control 
systems, automatic 
test equipment The 
picture quality of the 
TP200 means not 
only 8 0 x 2 4  lines of 
information but also 
usage for high 
resolution graphics.

At the bargain price of

PHILIPS 
TP200 
Green Monitor

£79

NORMANDE 
14" TV/ 
MONITOR

This TV/Monitor is not a modified 
television as many TV/Momtors are. but a 
14 TV/Momtor which has been designed to 
perform both functions It has RGB and 
Composite video and sound An RGB cable 
for a BBC is supplied as standard

Cost ..........................
With Remote Control

OTHER
Microvitec 14" 1431. 
BBC Official 12"

£249
£269

£247
£95

TORCH DISK PACK-
Torch Z80 Disk Pack 
4MH3 Z80 Applica 
Perfect Software

At New Low Price 

£835.00 Inc. Installation

S U M  D IS K  D R IV E S -

TEAC 55A  
S/S 40 TRACK

200K DD Dual £339
TEAC55E
S/S 80 TRACK
200K Sngle £220
400K Dual £440
TEAC 55F
D/S 80 TRACK
400KS/D Singe................ £269
800K D/D Dua £539

400K D/S DD Sngle 
Dual

£269
£539

FORMATTING DISK I. MANUAL £10
•ALL DRIVES CASED WITH FREE CABLES

KO M O RI-

Ideal for BBC Micro and any other computers 
with standard interface 5 W  Slimline, on board 
single chip microcomputer reduces TTL count 
by 70%. extra low power requirement, direct 
dnve (no belts1) guide rail means completely 
quet operation. unque eject mechanism, fast 
6ms track to  track access time, tuly guaranteed 
Cased w4h leads
Priced at the STAR BARGAIN PRICE 
ol £169

Power supply 
Cables Singe 
Cables

£40
£9.50

£13 .50

♦  SERVICE CONTRACTS TO 
EDUCATION AUTHORITIES 
AT DISCOUNT

♦  OFFICIAL ORDERS FROM DEALERS, 
GOVERNMENT DEPARTMENTS, 
COLLEGES AND SCHOOLS WELCOME

♦  ALL PRICES INCLUSIVE OF VAT

F L O P P Y  D IS K S — *

Floppy Disks in packs of 10 
Single sided 40 Track 
Double sided 80 Track

BBC Compatible

KLIKSTIK  

JOYSTICK  

-  SELF CENTRING

Two Fire Buttons 

S ing le-£ 1 7 .9 5  

Dual -  £34

SANYO

SLIM
3G

The slim 3G Sanyo Cassette Recorder only 
recently available in the market - ONLY £28 .95  
Official BBC Cassette Recorder £29 .95
Cassette Recorder lead £2 .5 0

UTILITY SOFTWARE

Screen Dump Rom 
£17.25 

Analyse Disk 
£15

Compatible for 
MX80. FX80 etc.

A C O R N  SO FT  

G A M E S
Creative Graphics £9 .9 5
Graphs &  Charts £ 9 .9 5
Desk Diary £9 .9 5
Monsters £9 .9 5
S n a p p e rs .................................. £9 .9 5
Ptanetod ........................... £9 .9 5
Arcade Acton £1 1.50
Rocket Raid £9 .9 5
Meteors £9 .9 5
Arcadians £9 .9 5
Siding Block £9 .9 5
Cube Master £9 .9 5
Chess pack £ 9 .9 5
Super Invaders................................ £9 .9 5
Missile Base £9 .9 5
Snooker £9 .9 5
Starship Command £9 .9 5
Draughts/Revers £9 .9 5

A D V E N T U R E S
Sphinx Adventure £ 9 .9 5
Philosophers Quest £ 9 .9 5
Castle of Riddles £ 9 .9 5
Countdown to  Doom £9 .9 5

L A N G U A G E S
Lisp £1 6.85
Forth £1 6.85
Microtext £4 9.85
BCPL £ 9 9 .0 0

E D U C A T IO N
Algebraic Man.pulation £9 .9 5
Peeko Pack £9 .9 5
Business Games . . . . . . . . . . £9 .9 5
Tree of Knowledge £9 .9 5
Sentence Sequencing £11 .90
Word Sequencing £11 .90
Missing Sgns £11 .90
Number Balance £1 1.90
Word Hunt £1 1.90
Speed &  Light £ 1 1 .9 0
Density &  Circuit £11 .90
Chemical Analysis £13 .80
Chemical Simulations £13 .80
Chemical Structures £13 .80
Jars ........................ £11 .90

B O O K S
Creative Graphics £7 .50
Graphs & Charts £7 .50
Lisp £7 .5 0
Forth £7 .50
View Gude £2 .5 0
Into View...................................... £2 .50
BCl Manual £ 1 5 .0 0

B B C  G A M E S  S O F T W A R E

(B U G  BY TE )
Gadxy Wars £7 .50
Obi v o n ........................................... £7 .50
Red Lord
M ust Synthesize' /£ /4 i> 7  
Graphics Package V g t / p j /

£7 .50
£ 9 .5 0
£ 9 .5 0

Od Farmer Tyme £ 9 .5 0
City Defence £ 9 .5 0
(C O M P U T E R  C O N C E P T )
Asteroid Beil £8 .9 9
Characters .. . . . . £6 .6 5
Hitch-Hiker £6 .8 5
Snake £8 .9 5
Space Hawks £8 .9 5

£7 .95
£7.95
£7 .95
£7 .95
£7 .95
£6 .9 5
£7 .95
£7 .95
£6 .9 5
£7 .95
£7 .95
£7 .95
£5 .95
£5 .9 5
£6 .9 5
£5 .95
£6 .9 5
£6 .9 5
£6 .9 5

PROGRAM POWER
Felix m the Factory 
Felix and the Fruit Monsters 
Escape from Moonbase Alpha 
Danger UXB 
Moon Raider 
Bandits at 3 O'clock 
Swoop 
Croaker 
Aien Sw.rl 
Chess
Asteroid Storm 
Command 
Wall
Beebtote
Caveman Adventure 
Reversi 
Physcs 
Oemstry 
Work) Geography

BUSINESS SOFTWARE
Word Processors Room Based 
Word Wise £44.85
View £59.30
GEMINI
Cash Book Accounts £59.95
Fnal Accounts Program. £59.95
Invoices and Statements £19.95
Commercial Accounts £19.95
Mailing List £19.95
Data Base £19.95
Stock Control £19.95
Home Accounts £19.95
Spread Sheet Analysis 
Beebcalc Rom £39.00

(Also availbe on 40/80 Disc)
BOOKS
30+Programs-BBC Micro £4.95
30 Hour BASIC (BBC Micro! £ 6 .0 0
6502 Application Book £10.25
Advanced 6502 Interlacing £10.95
BBC Micro Revealed £7.95
Basic programming ol
BBC micro NEW! £5.95
BBC basic For Beginners NEW! £6.95 
Putting your BBC to work NEW! £4.95 
&eat,ve Graphics on BBC Mcro . £7.50
Easy Prog tor BBC Micro £6.50
Further Prog tor BBC Micro £5.95 
FORTH Programming ISamsI £12.50 
Advance BBC M oo  user Guide £12.95

£9.95 
£5.95 
£9.90 
£6.75 
£4.90 
£5.95 

£10.75 
£9.50 
£7.90 
£9.75 

£15.75 
£9.95 
£9.70 
£8.95

BCPL to-the BBC McroUserGu.de £15.00 
Games BBC Computer Play £6.95
Basic Propammmgpn the BBC M o o  £5.95 
30 Hours Basd £5.95

Basic Propamming ter BBC Micro 
21 Games tor BBC Micro 
Intro to M oo  Beginners Book (3 Ed) 
Let Your BBC Teach You to Program 
M oos m the Classroom 
Practical Prcg lor BBC &  ATOM 
progamming the 6502 
Structured Prog with BBC BASIC 
The BBC M oo  an Experts Gude 
6502 Games 
Basic Handbook (2nd Ed)
Advanced BASIC
BASIC Computer Prog for the Home

M oo £6.95

HOW TO .  You may purchase any of the items listed by cheque. Barclaycard or 
v->n| - ^ £ 0  Access. All you have to do is fill in the details in the coupon below and list 
U K U tK  your requirements on a separate sheet of paper. Post to us and we will 

despatch within 7 to 14 days. All prices inclusive of 15% VAT.
Add £2.SO P&P fo r orders be low  £1 50 ,over, add £8 P *P

NEW BOOKS 
AND SOFTWARE 

IN STOCK

FITTING
SERVICES

AVAILABLE

TELEPHONE ORDERS ( 0 1 )  5 7 4  5 2 7 1
rs may or<

V
Credit card holders may order by telephone. Give Card No.. Name, Address and item required.

Post to: \  f '
TWILLSTAR COMPUTERS LTD.

17 REGINA ROAD. SOUTHALL MIDDLESEX.

I have e nc losed  m y lis t o f  requ irem ents  a long  w ith  m y  cheque/P .O . fo r  £ -

I p re fe r to  pay w ith  m y  ACCESS/BARCLAYCARD (Delete w h ichever n o t applicable) 

CARD NO_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

17 REGINA ROAD • SOUTHALL 
V- MIDDLESEX • TEL: (01) 574 5271
: (OPEN SIX DAYS A WEEK - 1 0  a.m. to 8 p.m.)

SIGNATURE- 

NAME_ _ _ _ _

TEL: (DayL-
a  m

J
CREDIT CARDS VALID IF SIGNED BY CARD HOLDER. ADDRESS ABOVE MUST BE THE SAME AS 
• *  » * „ ,  CARDHOLDER. , • • ,  \  \  • .  •*
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20

30

40-70

90-160

170
180
190

2 0 0

2 1 0
2 2 0

230
240

250
260

300

310-370

380
390
400

Clear variables and define a 
function to read the 
keyboard using peeks. 
Gosub to set the variables 
for each go.
Gosub to print the instruc­
tions.
Get the required level of 
difficulty from the player. 
Define variables for bor­
ders, max bounce, position 
of the ball etc. Note that it is 
quicker to use variables 
than constants (numbers). 
Define paddle.
Clear the screen.
Draw the left and right 
borders to the playing area. 
Draw the top and bottom 
borders.
Fill in the gaps.
Setthestarting ball position 
in BP.
Put the ball onto the screen. 
Gosub and get the direc­
tion.
Print zero score.
Add background characters 
to the paddle to automati­
cally rub them out as it 
moves across the screen. 
Get the extra points for 
hitting the hash sign.
Move the paddle according 
to which of the left right 
arrows have been pressed. 
Check next position of ball. 
Check if it is the paddle. 
Check if it is the hash sign.

410

420

430
440

450
460

470

480
520

530

540
550
560

570

580

590
600
610

If direction has not been det 
then gosub and set it.
If the red point has been hit 
then choose a new random 
direction.
Print the current score. 
Check the next square posi­
tion and if not clear then 
jump to a routine to check 
what is about to be hit.
New ball position.
New direction and check of 
edge position.
Put the ball at the new 
position.
Continue game.
Check for hit at the top of the 
screen and update the 
score, play tunes, bounce 
ball, put random blob onto 
the screen.
Check for alternative hit, in 
blue, at the top of the screen 
and update the score accor­
dingly.
If right then subtract two.
If left then add two.
If topthen ruboutwhatwas 
hit.
If the bottom of the screen 
hit then set the amount of 
upward bounce and dump 
a block onto the screen.
Set the bat height to nor­
mal, play tune and continue 
the game.
If black squarethen bounce. 
New random bounce.
End of game.

620 Check for space bar.
630 Get the new bat position.
640 Clear the screen.
650 Set the colour of the first 

character in the title TILT.
660-740 Print the TILT logo accord­

ing to the data in 660.
750 Pause
760 Prompt instruction.
780 No.
790 Clear the screen.
800 Print the title.
820-880 Instructions strings, these 

are printed using theformat 
routine at 930-1060.

930 Print format routine.
940 Set the strings to be used, to 

zero.
950-1000 Print the string taking note 

of the spaces in the string.
1020 Check ifthe word isgoingto 

carry over to the next line 
and if so do a carriage 
return, linefeed.

1030 If full stop then do CR LF.
1050 Pause.
1070-1080 Get the space bar to con­

tinue.
1090 Clear the screen, print the 

title and return from the 
subroutine.

You too can have your programs pub­
lished in PCN, and we'll even pay you. Send 
us a cassette or disk containing your 
program with notes on how it works and a 
printout if possible. Send them to Ken 
Garroch, Programs Editor, PCN. 62 Oxford 
Street, London W1A 2HG.

88 PCN DECEMBER 8-DECEMBER 14 1983



THE PCN BINDER
Since March 1983, a mysterious malady 

has afflicted thousands of people in Britain— 
PCNitus. Thesymptomsareperplexing. . 

Those afflicted are found fighting their 
way through piles of Personal Computer

Newsmagazines
muttering strange things like ‘can’tfind 
the Electron Pro-Test’ and The Spectrum 
Micropaedia must be here somewhere . . 
But a recent breakthrough has brought 
instant relief to PCNitus sufferers.
The cure is called the Personal

___________  Computer News

c o m p u t e r I
Hie Complete Computtag Weekly

binder. It’s red, 
yellow and silver 
andholdsfour 
months’copies 
completelyflat, 
evenwhenfull. 
You’ll be ableto 
read them easily 
andreferto 
them quickly.

So if you recognise the symptoms above — take the cure now!
Justfill in the coupon at the bottom of the page and send it with payment (£3.50 inc postage, 
VAT and handling) to the address below.

I----------------------------------------------------------------------------------------------------------------------------------------------------------- 1
BINDER ORDER CARD. Pluse rush me________PCN binder(s) at £3.50 each. I enclosed my cheque made

payable to Personal Computer News. Please charge my Access/Visa/Diners/American Express card J5SX*S3

Account No...................................................................... Name....................................................

Address............................................................................  Town................................Postalcode.

Signed

S e n d  to  P e r s o n a l  C o m p u t e r  N e w s ,  B i n d e r s  D e p a r tm e n t ,  5 3 / 5 5  F r ith  S t r e e t ,  L o n d o n  W 1 A  2 H G
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Atari Cassette software: Starwarrior, 
Shamus, Galactic Chase. £10 each; 
Ghosthuntcr, Match Racer, Time- 
machine, Assembler, Rearguard, TT 
1+4, £6 each; or £50 the lot. AH with 
instructions. Tel: 05542 57714.
CBM 64 owners, 3 great Infocom adven­
tures for sale. Planetfall, Witness and 
Zork 2. All on disk only. £20 each. Tel: 
01-642 6553.
For Sale Spectrum software. 40 titles 
including Kong, Valley, Zzoom, ETX, 
Cells. £10 to the first caller. Tel: 08206 
27208 after 5,30pm.
Atari 400/800 Games. Ghost Hunter 
(Pac-Man type), and Canyon Climber 
(ladders and jumping), original cassettes 
and rules. £8 each. Le Stick £12. Tel: 
01-341 0464 eves.
Dragon Software. St George and the 
Dragon, and Laser Racer. Mint condi­
tion. Swap both for Microdeal Shuttle, 
or sell both £7. Tel: Rcigate 47438 eves. 
Commodore 64, 1541 disk drive, disks, 
joystick, light pen. Reference Guide, 
£350 the lot. Also 19" Mitsubishi Colour 
TV, £100. Tel: 01-603 2931.
Sharp MZ-80K 48K RAM. As new, plus 
dust cover and green screen. Lots of 
software included plus two Basics. £250. 
Tel: 01-4460079.
Atari VCS plus three cartridges: Space 
Invaders, Pac-Man, Combat. Guaran­
teed until Dec 14. £90. Tel: Manchester 
(061) 431 8630 after 6pm.
TRS89 Level 2 48K, Expansion Interface, 
Monitor. Recorder, 2 disk drives, joy­
stick, Scikosha printer, Newdos 80 V2.0, 
books and magazines + software. £850 
ono. Tel Gosport 20204 after 5pm.
Apple II 48K, disk, controller (DOS 3.3), 
16K RAMcard, highspeed serial card, 
clock card. PAL colour card, paddles, 
carrying case, manuals, software. £550. 
Tel: 0705 372508 eves.
Spectrum Software for sale all in original 
condition and at half price. Send sac for 
list to PCarrick, Kildare. Morton Road, 
Brading. l.ofW. PO360BJ.
Wanted, Word Processor, ROM for BBC: 
Micro View or Merlin Scribe (disk). Tel: 
061-766 9459 day or 051-420 2445 eves. 
Gerry.
Oric 48K games software. Chess, Multi­
games I . Zodiac Flight, four tapes for 
£5.00. Tel: Hackwood 4073.
Microtan 65, Tanex, X3ug, lower case, 
graphics, Microsoft Basic options; full 
keyboard keypad. Cased with power 
supply £95. Tel: Cleveleys (0253) 865152 
eves.
Vic-20 + 3K, programmers, reference 
guide, two other books, three games, 
including Wacky Waiters. Offers around 
£90. Tel: 0925 602376 eves only.
ZX8116K computer with 12 games, tapes 
and magazines. All worth £120, yours for 
£55. Bargain. Stevenage 820638.

PCN Billboard
Vic 20 super expander + C2N, 13 games 
and 4 cartridges including The Couni', 
good condition. Sell for £120. negoti­
able. Uxbridge 37085 weekends.
Zenith hi-res I2in. monitor, bandwith 15 
+ MHz, switchable 40/80 character 
width. Plus lead for BBC Micro. 01-958 
5815 after 7pm.
Spectrum 16K with 32K Cheetah RAM- 
pak, 3 months' old, loads of games 
software, complete with all manuals and 
leads, £150 ono. Warrington 571584: 
BBC Word Wise word processing ROM + 
£150 software, including games and 
business. Sell complete for £45 ono. 
01-574 4122 (must sell).
Oric 1 for sale, vgc, 3 games: Flight, 
Multigames and Chess. Lost tape recor­
der leads, hence £90 for quick sale. 
Islcworth 01-560 7825 after 6pm.
Atari software, Arcade machine disc, £20. 
Star Raiders cartridge. £10. Lc Slick. £5. 
089283-4240.
Microprofessor-1 system: for hands-on 
Z80 machine code learning. 36 keys, 
speaker. Basic interpreter, fully 
docuented, £50 ono. As new. 0443- 
228296 evenings, Marc.
ZX81 16K. leads, transformer. Lots of 
games, inc. 3D Monster Maze. Flight 
Simulation, Scramble, worth £70. yours 
for £45. Twickenham 894-4947.
TRS-80 + 32K interface, monitor, 3 
double density disk drives, software, 
including Visicalc, Profile and Editor 
Assembler. Excellent condition, £950 
ono. Dave Milburn on 01-9281777, ext. 
4110 daytime.
32K ZX81 with manual, all leads etc + 
Kayde keyboard (uncased) + ZX tape 
loader and Hi-res tape, all for £50 ono. 
01-504 0565.
TRS-80 L2 16K, excellent condition, 
£160+ of software, CCR-81 tape recor­
der, green screen monitor. Worth £500, 
all for £250. Littlcwick Green (062882) 
3476.
48K Tandy model with expansion inter­
face, cassette, all leads, books, manuals, 
games, mags, including 80 micro, sell 
£450 the lot. Dave Vorberg. 01-6014050 
office hours.
Choplifter cartridge for Vic-20, £10 
(boxed). Demon Attack and Atlantis 
cartridges for Intcllivision. overlays but 
no boxes or instructions. £10 for both. 
0703-869775.
Vic-20 starter pack. 16K switchable 
RAMpack. joystick. C2N cassette. £100 
software, still under guarantee, only 
£160 ono. Bicester 246665 evenings or all 
day Sunday.

Sharp MZ-80A, Basic, Forth, 2 Pascals, 
software pack, dust covr, books, 12 
months’ old. excellent condition, £345 
ono. 0292-286456 evenings.
Sharp MZ80A with dust cover and soft­
ware pack, two months’ old. Must go, 
hence £275. 0524-71233 after 4pm. 
Colour Genie 16K plus joysticks, software 
and books, still boxed, £125. South 
Benfleet 57279.
Lynx 48K, condition as new withsoftwarc. 
p.s.u,. leads, manual, box etc. Under 
guarantee. Lynx user magazines in­
cluded. Bargain. £190.01-572 1738. 
Printer tor sale, Scikosha AP100A + 
2000 sheets of paper. Cable for BBC or 
Acorn Atom. Hardly used, £180 ono, 
worth £250. West Mailing 0732-845703 
after 7pm.
Spectrum 48K, six months' old, hardly 
used, including machine code test-tool. 
Scrabble. Timcgate Dictator, £125. 
Alan 01 -735 5275 evenings.
Dragon 32 + over £400 software, joys­
ticks, books. Ideal Christmas present, 
£190. Also Intellivision + four car­
tridges, £80. 01-202 7386.
Commodore PET 32K 4000 series with 
toolkit, cover and masses of software. 
Excellent condition, as new, £295 ono. 
Flax Bourton 2830 (Bristol) evenings or 
weekend.
16K ZX81 with two cassettes full of 
software, including Flight, Counter 
Attack. Invaders, Asteroids and many 
more, £45ono. Chorley 71034.
Apple software dBase II, Cobol, Ap- 
plewriter. Visicalc, utilities, many 
arcadc/advcnturc games. Sae full list. 
Wanted parallel card. J. Davey. 44 
Hazlemere Road, Stevenage, Herts. 
Oric-148K including manual. demo tape, 
and Oric-1 companion book, £100. 
Northolt 01-845 3516.
Vic-20 computer + starter pack, also 
several games + back-up tape. Boxed as 
new, only three months’ old. still under 
guarantee, £115.0440-704887 evenings. 
Spectrum 48K, new and boxed, + amp. 
£170. Software: 1 lobbit, Valhalla, Cyrus 
is Chess. Bridge Taster, etc. New £310, 
yours for £175.01-458 3915.
Mattel Intellivision plus 4 cartridges. 
Soccer. Mazcatron. Advanced 
Dungeons and Chase, worth £190, 
accept £70. 01-985 8481 or 01-533 0986 
after 6pm.
Lynx 48K computer for sale, excellent 
condition, one game, user mags. Un­
used, still in box, £165 no offers. Ian 
Paton. 39 Yates Street. Liverpool 
L86RD.

Smith Corona TP1 daisywheel printer, 
new and unused, £250. Roy on 01-906 
5742, Mon-Fri 8.30 to 5pm.
Commodore 64 software: Practicalc 64 
cassette as new, program for spread­
sheet. cost £39.95. sell for £20. 0869- 
253626 (office hours).
BBC software for sale: Rocketraid. Arca­
dians, etc. Also BBC publications, £5 
each. 01-733 8745 after 4.30pm, ask for 
David, weekdays only.
Dragon 32 and joysticks plus £100 worth 
of magazines, books, software, includ­
ing Ghost Attack cartridge. £122 ono. 
01-834 5092 or Brinkworth 530 evenings. 
IK ZX81 brand new. boxed, plus two 
cassettes: Breakout. Games of Skill. All 
this and magazines, will sell for £50. 
Pembury 0892-824160.
Oric-1 48K, over 15 tapes, including 
Zodiac, Delta-4, Death Satellite. Hells 
Temple, etc. £130 ono. Macclesfield 
0625 72988 evenings.
Swop new electric guitar and Marshall 
amplifier for Oric 48K or Vic-20 and 
cassette recorder. Also sell ZX81. 16K 
RAM cassette, case, software, £100. 
Steve, Wakefield 259767.
Micro Professor 64K RAM Apple II 
compatible high, low resolution 
graphics, complete with joystick, book­
lets, 6 cassettes, cost £270, bargain £220 
ono. 01-8000063. London E5aftcr4, ask 
for David.
EX 44 daisywheel typewriter and compu­
ter printer, with IF 44 interface Cntro- 
nics complete with connector for user 
port. VIC or CBM 64, unused under 
guarantee, £350. Plymouth 0752- 
660212.
BBC B O S. 1.20, Basic 2. DFS and 
Wordwise, £350. Scikosha GPI00A 
printer, £110. 9 Acornsoft and compati­
ble games, £45. Together £475. Cahngcd 
circumstances. Epsom 22545.
Cortex 64 K, colour sprites, extended 
Basic, expandable ultra powerful. worth 
£450, must sell, £300. Also Apple 
software games galore, business, lan­
guages. hardware. 0483-68116.
Memotech MTX-500 software. Database, 
quick and efficient way of storing data. 
Caters for over 500 entries, on tape, 
£4.95. T. Ferrett, Paradise Road. Bos- 
castle, Cornwall.
Atari 400,48K. recorder. 8 cartridges. 5 
books, 22 cassette games, joystick. £290. 
Also Atari VCS with 6 cartridges. £75. 
0487-822198.
Seikosha GP100A printer, little used, 
parallel cable, manual, suitable for 
BBC, Oric, Dragon. £150. Birchall. 33 
Clarendon Road. Weston-super-Mare, 
Avon BS23 3EE.
Vic-20, cassette unit, books, cartridges. 
£75. Afron expansion unit + 24K RAM. 
£50. Vic-1515 printer + paper. £125. 
01-942 6324.

FREE CHRISTMAS OFFER
Billboard Buy &  Sell Form
T o  p lace  y o u r  B illb o a rd  a d , fill in th e  fo rm  o n  th e  le ft , w ith  o n e  
w o rd  p e r  sp a ce , u p  to  a  m ax im u m  o f  24  w o rd s . S e n d  th e  
c o m p le te d  fo rm , to g e th e r  w ith  a  c h e q u e  o r  p o s ta l o r d e r  fo r 
£ 1 .5 0  m a d e  p a y a b le  t o  V N U  B u s in ess  P u b lic a tio n s , to : 
B illb o a rd , P e rso n a l C o m p u te r  N ew s, 62 O x fo rd  S tre e t ,  L o ndon  
W 1A  2 H G . N o te  th a t  w e  c a n n o t g u a ra n te e  th a t  y o u r  a d  a p p e a rs  
in an y  specific  issu e , a n d  th a t  w e c a n n o t a c c e p t ad s  from  
c o m m e rc ia l o rg a n isa tio n s  o f  a n y  so rt.
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Rates: £10 p e r  sing le  c o lu m n  cm . M in im u m  size  3 cm . S e r ie s  d isc o u n t av a ila b le . Mechanical Data: C o lu m n  w id th . 1 co lu m n  
5 7 m m . 2 c o lo u rs  118m m . 3 c o lu m n s  179m m . Copy Dates: 10 d a y s  p r io r  to  p u b lic a tio n .

Contact: C h ris tia n  M c C a rth y  o n  0 1-323 3211.

S o ftw a re

THE TRAP, a graphic j M  *
adventure for the 48K '  J f c C / H
Spectrum, with colour, sounder7 
and high res ’ graphics. £ 6 .9 5 ^
WAYDOR. a brilliant ^
adventure game with graphics'
(over 250 locations! for the ORIC-1 W  \  C 7.50
SLITHER, the unstoppable ser^nt. an impossibly
addictive game for the 16 48K Spectrum\7 .........£ 5.50
WORDMAKER LISTMAKER. develop*'spelling and 
vocabulary skills in the context of a simple letters and
word game for the 16 48K Spectrum ..................£7.50
The Spectrum TOOLKIT, an utility program to extend 
the existing basic command set and include routines 
useful to programmers for the 16 48K Spectrum £ 8.95 
The ORIC-1 TOOLKIT, provides an extra 14 BASIC 
statements which can be used in programs written i 
BASIC or as direct (immediate-mode) commands
for the 48K ORIC 1 ...............................................£8
SPACE ODYSSEY, fight, dodge and avoid limpet 
mines, tractor beams and aliens. A  seek and destroy 
mission for the BBC model B ................................£ 6 “ “

PLUS MANY OTHER *N E W  RELEASES*

Send Name and Address for details.

TRADE ENQUIRES WELCOME 01-567 6288

Sunshine C5.95 
Sunshine £5.95 
Interlace £6.95

Interlace £5.95

SPECTRUM — COMMODORE 64 
— B.B.C. MICRO BOOKS

Popular Micro books are Great Gift ideas. They are gills 
that o iler excellent value tor money, are instructional and 
enjoyable. Is there someone you care enough about lo  help 
them really get into their micro?
FOR THE NOVICE 
TheWorkmgSpectrum 
The Working Commodore 64
letyourB.B C MicroTeachyoutoProgra 
INTERMEDIATE
Spectrum MachmeCodeMadeEasyVoi 1 
UsingCommodore64(lntermediatelytosenousj) ^ rth E9 95

TheB.B C. Micro Revealed Interlace E7.95
ADVANCED
SpectrumMachineCodeMadeEasyVol. II lntertace£5.95
Commodore 64 Machine Code Master Sunshine £6.95
Functional Forth tor the B B C B Sunshine£5.95
PSP Free. Allow tor cheque clearance and postage. All 
carry a no quibble, no nonsense guarantee. II dissatisfied 
return within 30 days and claim money back. Cheques, 
P.P.'s (Please print name and address) U.K. only PSP 
Free. Europe add £ t J U S X . E D

58 St. M a ry 's  Road. W e yb rid g e . S u rrey  KT13 9PZ
p  s .  1 0 0 's  o f  o th e r  t i t le s  S e n d  fo r f r e e  h s t  s t a te  m a c h in e  ty p e

P R O G R A M M E R S
W e u rgen tly  require  goo d  qua lity  s o ftw a re  lo r  the  ZX 
S pec trum . For the  rig h t m ate ria l w e o ffe r —  
Im proved m arket pene tration  —  Expert presenta­
tion  —  W orldw ide  d is tr ib u tio n — Tota l d is tr ib u tio n  
in  the  U K and  a  h ig h  2 5%  Royalty.

S PA R TA N  SO FTW A R E
9 Cotswold Terrace, Chipping Norton, 

Oxon.

1541  DISC DRIVES
Make sure your drive is at a peak performance with 
an update service. £ 2 0  +  carriage.

Just out —  64 service industry garage invoice 
prog, and 64 retail pom t of sale, stock control prog 
64 Specialist. SAE for software and hardware lists 
to Milton Keynes Music and Computers, 17 
Bridge St, Leighton Buzzard. Bedfordshire. 
Tel: 0525 376622. Closed Thursdays.______

I P ®  S E A S O N A L  o  
W G A M E S

B A R G A IN S
COM MODORE 64 SPECTRUM
Scramble £7.00 A hD iddum s
Kong 64 £7.00 Zip Zap
Hobbit £11.50 Arcadia
Purple Turtles £6.80 JetP ac
3-D D eep Space £6.30 Lunar Jet Man
Fort Appocolyps A ticA tac

(in port) £21.00 Valhalla
Pooyan(inport) £17.95 Manic Miner

Tong
Bugaboo

Try the Forest a different type o f game £8.65 
critically acclaimed m  PCN

£4.60 
£4.60 
£4.60 
£5.00 
£5.(XI 
£5.00 

£12.(XI 
£5 .(XI 
£5.0(1 
£5.95

“I f  satisfied tell your friends, i f  not tell us”
C H E O U E S &  P.O .'s to

L A  M E R  S O F T W A R E ,
22 W EST STREET. WESTON-SUPER-MARE, AVON BS23 15U j

U/rWrEDf
Although we have a comprehensive range of programs for the Commodore 64 we re always 
looking for top new material.
If you've written a program for the 64 which you consider is exceptional, why not tell us about 
it.
And if you are a programmer you might be interested in our MIKRO ASSEMBLER cartridge 
(£50), ZOOM super monitor (£10 tape, £12disk), or INSIDE THE 64 (£12.95), a very detailed 
disassembly of the 64 s Kernal and Basic Roms.
Add VAT at 15% to prices quoted (not books).

-L _  W in c h e s te r  H o u s e , C a n n in g  R o ad ,

L > f  *  W e a ld s to n e ,H a r ro w H A 3 7 S J

P h o n e 0 1 -8 6 1 1166

COMPUTER CARRYING CASE

Suitable tor Spectrum, Oric, Lynx, Sord, Vic 20. 
Commodore 64, or computers ot similar size. The 
hard case is finished in black with twin lockable 
fasteners and carrying handle.
Separate pockets hold computer manual, leads, 
power pack, cassette player and live cassettes 
Folds flat tor storage

£ 1 3 . 9 5 in c V A T t  
Post and packing £2

Dust covers also available tor any computer, printer etc. 
Dealer enquiries welcome.

SHERBORNE DESIGNS
Victory House, 8A The Rank.

North Bradley. Trowbridge. Wilts.
Tel: 02214 4425

Hardware

U S E D  M IC R O S  W A N T E D

THE FOLLOWING PRICES PAID
S P E C T R U M 4 8 K .................................... ....£ 6 5

....£ 7 5
C O M M O D O R E  6 4 .................................. ....£ 9 5

Please include leads and send Micro by recorded
delivery tor cash by return to:

M rT. PRYLE,
70 Carlyle Road. Edgbaston,

Birmingham, W. Midlands.
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MICROSHOP

If an advertisement 
is wrong were here 

to put it right.

If you see an advertisement in the press, 
in print, on posters or in the cinema 
which you find unacceptable, write to us 
at the address below. J

The Advertising W 
Standards Authority.

A S A  L td .  D e p t 3 
B ro o k  H ouse. T o r r in g to n  Place. 

L o n d o n  W C 1 E 7 H N

MICROSHOP

CALL
Ch r is t ia n  McCa r t h y  

ON

0 1 - 6 3 6  6 8 9 0

ORIC 1 SOFTWARE
INVADER....... 1JK £6 50
XENON 1JK £7.00
REVERSE 1JK £5 50
3D MAZE 1JK £6 25
CANDY FLOSS& HANGMAN £6 25

All prices include VAT &  P&P 
Send cheque PO to

SIVCO DESIGNS
63 LYNTON MEAD, LONDON N20 8HD

SINCLAIR ZX

S P E C T R U M
48K — £120 inc.

16K— £93 inc.
Offers subject to availability. We will 
immediately return your remittance. If we 
cannot despatch before Christmas.

Send cheques, PO, or phone your credit card 
number to:

SOF SPOT
No 10, Chaple Lane, Wickes, Nr. Ealy 

Cambs. CB7 5XZ.
Tele. 0223 313722

48K LYNX LYNX LYNX LYNX LYNX LYNX LYNX 48K
REAL ARCADE ACTION —  NOT J U S T  PRETTY BOXES

£6 95 VOODOO TREASURE ISLAND A fast game lhal demand* courage, skill and a resolute will to survive
£6.95 SPACE INVADERS East and deadly real-time arcade action with lull colour and sound. The most fantastic reproduction of the most successful 
arcade game ever in HMK- machine code.
Both games fully extend the excellent colour, resolution and sound of the Lynx to its maximum and the action is the fastest you will ever see on your 
Lynx This has been made possible by applying the maximum effort in designing the conceptual and algorithmic layout of each game to obtain peak 
performance
‘£6.93 HOME ACCOUNTS SYSTEM Co-ordinate 
’16.95 TELEPHONE & ADDRESS DATABASE Si
known Super fast search
•£6.95 CASSETTE DATA FILE HANDLER Turn v

n
am control A must for every Lynx user Inclu.....................  ........,.. ...r _____ ,. r ._................ —.
TAPE HEAD ALIGNMENT CASSETTE Solve your loading problems by correcting and maintaining the azimuth ti

d details when only part of the entry is

i. low bias & modulation n

e standard. Includes 

x highly reliable cassettes specifically designed for use with computers Large S‘N

exhibited by Camputer* at the MkmTtatk X? Exhibition. Barbican Centre
Distribution on RAD Computer Cassettes with guaranteed It

Send large SAE tor free membership to Newsletters containing useful Lynx information and 
product news.

Send P.O. /Cheque to

R A D  S Y S T E M S
1 7  D e v o n s h ire  H ill L a n e , L o n d o n  N 1 7  8L J

Overseas — A dd 20%  extra to cover P&P

Microshop S o ftw a re

PERSONAL COMPUTERS 
GAMES COMPUTERS

LARGE STOCKS OF

BBC,DRAGON 
AND SPECTRUM

We also carry an extensive range of 
software, games, monitors, 

printers and drives.

“ BASICS”
DECTRADE LTD
3 9 -4 1  TRUST BOULEVARD 

WEST B R I0G F0 R D . NOTTINGHAM 
TEL: 0 6 0 2  8 1 9 7 1 3  TELEX: 3 7 7 6 7 8  NETWRK

W A N T E D
P E R S O N A L C O M P U T E R S

all m odels bought for cash  

Morgan Camera Company 
160 Tottenham Court Road, 
London W1. Tel: 01 -388 2562

EDUCATIONAL SOFTWARE 
FOR THE BBC (Model B)

CASSETTE 10 is a new collection ot ten greal educational games 
for the 7-11 age group

All ten games are designed lor school and home use and have 
length. difficulty and volume controls.

CASSETTE 10 is excellent value at only £11.85 including a tree 
booklet, a special INDEX proram and Iree and Iasi delivery 

Send cheque (payable lo schoolsoltj to: Schoolsott. 62 Middle 
Lane. Kings Norton. Birmingham B38 ODY.

I.C. Soft PRESENTS

FIRST A R C  ™
n u v  osot/i-2

EDUCATION AND ENTERTAINMENT FOR
2-5 YRSOLD

26 FULL COLOUR SCREENS 
IN UNCRASHABLE MACHINE CODE

£595
INC PSP

INTEGRATED COMPUTERS LTD 
44EVERT0NRD 
SHEFFIELD 11

DEALER ENQUIRIES WELCOME

BLANK CASSETTES!
TOP QUALITY PROFESSIONAL BRAND 
COMPUTER/AUDIO CASSETTES 
AT BUDGET PRICES

Packed in boxes of 10 cassettes 
Complete with labels, inlay cards 
and library cases.
Prices include V A T  post Grp.

LENGTH BOX PRICE (10)
5 mins £4.85
10 mins £4.90
12 mins £4.95
15 mins £5.00
30 mins £5.20
60 mins £5.80
90 mins £750

ChequeiPoslal Order enclosed for £

Amount

N A M E

AD D R E SS

PROFESSIONAL MAGNETICS LTD
Cesiefle House. 329 llinslf l Rd, Leeds 
IS101N1
Tel: (0532) 70606*

TRADE ENQUIRIES WELCOME
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C h r i s t i n e

C o m p u t i n g

32K Stand Alone RAM £125.00
Com patible cassette recorder £24.98
Single cassette interface lead £4.35
Dual cassette interface lead £5.45
Recorder + single lead £28.75
Recorder + dual lead £29.75
Arcade Quality Joy Stick £22.00

Software C artridge —  Extended B asic £51.50 
M inimemory £51.50 Parsec £24.50
Chess £29.50 Invades £17.00

Software Tape —  Core!, Blast it, 
Spudz, Code Break/3D Maze, U .F .O . 

all @ £4.95 each.
5 5 p  p o s t a n d  p a c k a g e  p e r  o rd e r  

Send 55p (refundable on 1st order) for full list 
Cheques o r PO 's to:

6 Florance Close, W atford, Herts WD2 6AS. 
Tel: 09273 72941

See us on stand 167 at your COMPUTER CHRISTMAS FAIR

TURBO CHARGE 
YOUR ZX 81! 
with our
ZX 81  — FORTH ROM
with multi-tasking
R eplaces y o u r basic RO M  to  give y o u  a  totally n ew  system . T he 
un iq u e  screen  editor allows y o u  to  ed it p rogram m es while o ther 
p rogram m es a re  executing. R uns m o re  th an  ten  tasks a t  once. 
S ch ed u le  tasks to  run  from  5 0  tim es p e r s eco n d  to  o n c e  a  year. 
Ideal for co n tro l p u rp o ses . U ses all ASCII ch a ra c te rs  a n d  
re s to re s  th e  k e y b o a rd  to  n o rm a l o p e ra tio n . It c o n ta in s  a 
real-tim e c lock  a n d  a  large n u m b e r  o f  3 2 -b it  w ords. S u p p o rts  
th e  ZX  prin ter. A llows m ach in e  c o d e  defin itions a n d  n e e d s  a t 
leas t 2K  o f  m em ory . S u p p o rts  16K, 32K , a n d  6 4 K  R am -P ack . 
T h re e  tim es faste r th an  fig-FO R TH , b u t fig com patib le . 
Available a s  a  “ fit yourse lf E P R O M ", w ith  a n  e x ten siv e  m an u a l 
for £ 2 5  x  VAT. S o m e  read y -C o n v e r te d  Z X 81’s  available. 
F loating  p o in t ex ten sio n . RO M  —  o u t soon!

Coming Soon!
FO RTH -I/O  C artridge for S pec trum  £ 5 9  +  VAT. A sk for details

AND THE OLD FAVOURITES:
N as-F O R T H  N A SCO M  £ 2 5  +  VAT 
P et-F O R T H  for P e t from  £ 2 5  +  VAT

DAVID HUSBAND
2 Gorleston Road 
BRANKSOME 

Poole BH12 1NW 
Tel: 0202-764724

1V A L U E ■ A P P L E  ■ 1V A L U E  ■
BASE UNITS APPLE CARD ADD-ONS APPLE DRIVE ADD-ONS

”%s*TIB LS

£3*>$VAT

B A SE 6 4 A  c o m p a tib le  w ith  A p p le  ca rd s  an d  
so ftw are . E q u iva le n t to  A p p le  II p lu s  w ith  e x tra  16K 
an d  new  A u to s ta r t M o n ito r . A d d it io n a l fea tu res 

in c lu d e  R O M  based system  c o n tro l p ro g ra m . 64K  on 
b o a rd  m em ory, e x p a n d a b le  to  192K. M IN I-W R IT E R  
on b o a rd  in  R O M . 24K  system  m em ory . T in y  
assem bler w ith  assem bly  a n d  d isassem bly  fu n c tio n . 
U p p e r a n d  lo w e r case  cha rac te rs . F u n c tio n  

com m an ds on ke yb o a rd . N u m e rica l an d  cu rso r 
keyp ad . C a n  lo a d  140K d iske tte  p ro g ra m  to  192K 

user R A M . S ta g g e rin g  va lu e !

"Dealer enquiries welcomed"

MONITORS

i

in25 ̂
£ 7 5 .0 °

12* G re e n  18 M h z  m o n ito r n  e le g a n t p la s tic  case.

IBM PC LOOK-ALIKE
W e sh a ll sho rtly  

a t £1 ,893

o f fe r in g a  fu lly  P C  c o m p a tib le

80 COLUMN CARD CPA 4 
£ 5 7 . SO *£862 VAT
80 characters by 24 lines with true descenders.
7x9 character resolution compatible with BASIC. 
PASCAL and CP/M. Modem compatible. Similar to 
Videx.
Z80 CARD CPA 3 
£ 4 7 .9 9  *£719 VAT 
128K RAM  CARD CPA 20 
£ 1 9 9 .0 0 * m  85 VAT
Enables user to load 142K program or use as a last 
access disk.
16K R A M  LANGUAGE CARD CPA1
£ 5 7 .5 0  *£8 62 VAT
FORTH CARD CPA 2
£ 5 7 .5 0 * 18 62 VAT
INTEGER CARD CPA 2A
£ 5 7 .5 0 * £862VAT
EPROM WRITER CARD CPA 5
£ 7 9  0 0 * £118S VAT
Programs 2716. 2732. 2764, 2516, 2532, 2564. Read, 
write, copy, compare.
PAL CARD CPA 7 
£ 6 9 .0 0  *n o  35 VAT
Display your II plus colour text and graphics on 
your home television
PRINTER INTERFACE CARD CPA 9
£ 3 8 .3 2 *£S 75 VAT
Parallel printer interface.
R S 232 CARD CPA 12 
£ 5 7 .5 0 * £862VAT

DISK INTERFACE CPA 6
£47.90 *£719 VAT
T o  c o n n e c t A p p le  o r  c o m p a tib le  d r iv e

DISK DRIVE CPA 14 
£139.00 *£2° 85 VAT
T o p  g u a ll ty  la p a n e s e  s lim lin e  d r iv e  w ith  c a b le .

C P 8 0  M a tr ix  P r in te r . 8 0  c p s , b id ir e c t io n a l lo g ic  
se e k in g  8 0  c o lu m n . F r ic t io n  a n d  a d ju s ta b le  tra c to r  
le e d . H i res a n d  b lo c k  g ra p h ic s . T ru e  d e scen de rs .

EY OFFERS
B ase 64 u n it w ith  m o n ito r ,  tw o  s lim  l in e  d is k  d r iv e s  

a n d  d is k  c o n tr o l le r  lo r  £ 7 4 9 . 00 * D 1 2 .3 S  V A T  

Base 64 u n it  w ith  m o n ito r , tw o  s lim  l in e  d is k  d r iv e s  
a n d  c o n tr o l le r ,  Z80 c a rd  a n d  8 0  c o lu m n  c a rd . C P  80 

p r in te r  a n d  c o n tro l le r  £ J J Q Q  Q Q  *1 1 6 6  2 0  V A T

TO ORDER:
A cce ss  a n d  B a rc la y c a rd  acce p te d .

S e n d  e x a c t am o u n t in c lu d in g  15 %  V A T  p lu s  11 .5 0  
p e r  b o a rd  c a r r ia g e  a n d  in su ra n ce , o r  £7 .00  
c a r r ia g e  a n d  in s u ra n c e  fo r  m o n ito rs , p r in te rs  a n d  
ba se  u n its  O B  c a l l  a t o u r  w a rehouse a t  th e  South  
B a n k  Bus iness C e n tre , 40 0  ya rd s  fro m  V a u xh a ll 

Tube S ta tio n .

W O L F C R O W N
Alphasoll Limited ■ Unit 8, South Bank Business Centre, 1 Ponton Road, London SW8 5BL ■ Telephone: 01-627 4400
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A c c e s s o r ie s

MICROSHOP

J. DENNING (DUPLICATORS)
Q U A L IT Y  C O N T R O L L E D  C A S S E TT E  D U P L IC A T IN G  

Q U A L IT Y  &  S E R V IC E  A T C O M P E T IT IV E  R A TE S

Q U A LITY  —  C onstan t S tr in g e n t C hecks M a d e  T h roug hout P ro d u c tio n .
SER V IC E  —  D e s p atch ed  N o rm a lly  W ith in  1 0  D ays F rom  R e c e ip t O f M a s te r. 
PRICE — C 1 0  F ro m  2 8 p  In c lu d in g  C as e . C 15  From  31 p In c lu d in g  C ase.

CONTACT US NOW FOR YOUR PERSONAL QUOTATION
A . J . D E N N IN G  (D U P L IC A T O R S )

19The Crescent. Henleaze, Bristol BS9 4RW Tel: (0272) 623267

P ro g ra m m e rs

U R G E N T L Y  R E Q U IR E

GAMES PROGRAMS
Ocean Publishing Limited, publishers for a major software house, 
urgently require machine code game programs for home micros.

ZX  S PE C TR U M , C O M M O D O R E 6 4 , O R IC , 
D RA G O N, V IC -2 0  and ACO RN ELECTRON

Our national dealer network ensures maximum sales. Should your 
program be accepted we will pay top royalties or buy your copyright.

Write in confidence to the

S O F T W A R E  D E V E L O P M E N T  M A N A G E R
Ocean Publishing Limited, Ralli Buildings, Stanley Street. Manchester M3 5FD.

OR TELEPHONE: 061-832 7049

Hardware

BIG D I S C O U N T S  BY MAIL
S P E C T R U M  4 8  K ......................................................... O N L Y C 1  2 0 . 9 5
O R I C 4 8 K ............................................................................JUSTC1 2 9 . 9 5
C O M M  6 4 ..........£21 O B B C M O D E L B ...........JUST £385

ALL PRICES INCLUDE VAT AND DELIVERY BY SECURICOR 

C H E Q U E  O R  C R O S S E D  P O S T A L  O R D E R S  P A  Y A B L E  TO

M R  T . P R Y L E
7 0  C A R L Y L E  R O A D . E D G B A S T O N  

B IR M IN G H A M . W . M ID L A N D S

Peripherals S o ftw a re

FLO P P Y  D IS C  IN TE R FA C E  
FO R S P E C TR U M

FDC-1 interface card, with Disc operating system 
in EPROM, and a Utility disc.

£70.00 ex VAT 
£81.50 inc VAT, P&P

FDC-1 MK2 As MK1 but with a Spectrum edge 
connector tor further Cards, e g. 
printer interface.

£85.00 ex VAT 
£98.75 inc VAT, P&P

We also sell disc drives for above interfaces. 
Further details available from: 

T E C H N O L O G Y  R E S E A R C H  L T D ., 
356 Westmount Road, London SE9 1NW. 

Tel: 01-856 8408

COMPUTER RETAILERS 
M I C R O D E A L E R  U K

IS THE UK’s No. 1
SOFTWARE SPECIALIST DISTRIBUTOR

The M icrodealer UK Software Portfolio contains a stagger­
ing 27 o f the UK Top 30 best selling programs.
M icrodealer UK is open 7 days a week and sells advice, 
experience, know ledge and software.
Remember, make M icrodealer UK your first call fo r software.

RING)
3 0 5  0 5 2 1

NOW!

Peripherals

r_ ^ T o e B h e e k i * - i r o u ^ - i _

LOOK — NEW 
APPLE COMPATIBLE 

PERIPHERALS!!

*”  P EA N U T S C O O P !” * 
BR A ND  NEW  TO  UK M ARKET

We are the direct importers ol mis brand ne* 40 column, plain paper 
printer which is go ng to revolutionise ideas on cost II prims in two 
colours, red and black, on plain paper al 68 cps on a 7x5 dot matrix II 
will dump High resolution graphics under software control

SPECIAL OFFER —
INCLUDING ITS OWN INTERFACE CARD

PEANUT KGP-10 PRINTER............................................ £115.00

D IS C  D R IV E S
AD-1 Full height £145.00" T-1TEAC hall height £179.00”
"NEW  LOW PRICE This is TEAC top quality!

A P P L E  C O M P A T IB L E  C A R D S
Disc controller card £32.00
ZOO card, runs all CP/M....... £44.50
Pr nler card inc cable £30.50
Serial RS232C card ...................................... £41.50
16K RAM card £38.50
Eptom writer card £48.00
80 column card for 11 +  £45.50
80 column card tor He £49.50
80col card 11e extra 64K £89.50
80 col inverse video chip £ 9.50
80/40 column switch £ 8.50
PAL colour card. 16 cols TV £36.00
Games Joystick £11.95
ASCtt encoced keyboard £49.50
Cooling fan AC mams £19.95
12' monitor. SANYO Quality £69.50
WfW.*SHINWACP80dot matrix printer £222.00
WEW/STARGEMINl 10X120 cps dot matnx printer £255.00
Add £7 00 carriage lot monitor and printer

C O M IN G  S O O N
A-D card. Virtual disc, 128K RAM card Print butter card, double sided 
drive, double density drive, colour monitor Send tor details

M O NEY B A C K  GUARANTEE
Carriage: under £100.00 add £3.00. over £100.00 add

P E A N U T  C O M P U T E R
Unit 22J, Low Mill IW.
DEWSBURY WF13 3LX. I
Tel: (0924) 499366 ext.J

TRADE ENQUIRIES WELCOME

Miscellaneous

C O M M O D O R E  8032, 8050 plus  
D IABLO  630 daisyw heel printer
with Rutishauser cut-sheet and 
tractor feeders, Wordcraft, DMS 

Diamond, and Visicalc; 
accep t £3,300 plus VAT.

Tel: (0282) 38757 anytim e.

ar reader, my name is Simon Stable I specialise m direct data ^

aforttie following cassette-based micros BBCA B.ZX Spectrum, 
ynx. One 1 and Dragon 32. Disc copying for BBC 40 80 track Dot 
: printed labels to order pianks Blank cassettes

W M m - m t W  COMPfTniVE 
(AROUND PRICES

I'm proud to M sole duplicator lor Chalksofl Educational Pr 
new man order aoo-ess is Freepost O F . Chafcson Ltd. 
Road. Nonhwtck. Worcester Yours Stncerey Somon StaW

0869 252831
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M ICROSHOP

Price
£9.95
i n c .  V A T  

p l u s  5 5 p  P  &  P .

(Cheque P.O. for £10.50 please)

S P E C T R U M  M E C H A N IC A L  

J O Y S T IC K  

AT LAST —

a joystick with no interface

Clips on and off without interface to plug-ins. 
Operates cursor keys only and leaves hand 
free for other controls.

Please order to:

E.E.C. Ltd. 1 Whitehouse Close, 

Chalfont St. Peter, Bucks, SL9 ODA 

Name__________________________

Address

Postcode.

MASSIVE
DISCOUNTS

(UP TO 60% !!)
ON SO FTW A R E FOR A T A R I, BBC, 

C O M M O D O R E  6 4 .  DRAGON, 

S P E C T R U M  &  V IC 2 0

Send s.a.e. for free leaflet or call in at 
one of our shops now!

M a p lin  E le c tro n ic  
S u p p lie s  Ltd.
All mail to P.O. Box 3. 

Rayleigh. Essex SS6 8LR.
Tel: (0702) 552911

Shops at: 159-161 K ing  Street, Hammersmith. 
London W 6. Tel: 01 748 0926.

8 Oxlord Road. M anchester.
Tel: 061-236 0281.

Lynton Square. P erry Barr. 
B irm ingham . Tel: 021-356-7292. 

282-284 London Road. W estclilf-on-Sea.
Essex. Tel: 0702 554000.

46-48 Bevois V alley Road. Southampton. 
Tel: 0703 25831

A ll shops closed a ll day Monday.

S O FT W A R E

ATARI-COMMODORE 64-B.B.C.-DRAGON-ORIC-TEXAS-VIC20-LYNX-SPECTRUM 
WE HAVE THE SOFTWARE YOU WANT AT PRICES YOU CAN AFFORD

ATARI MEDIA MEMORY PRICE
A D V E N T U R E S  1-12 C A S S 2 4 /K £ 1 3 -9 9
P R E P P IE C A S S /D IS C 1 6 /2 4K £ 1 7 -5 0
P R E P P IE  II C A S S  D IS C 1 6 /2 4K £ 1 9 -9 9
M IN E R  2 0 4 9 e r R O M 16 /K £ 2 5 -9 5
C H O P L IF T E R R O M 1 6/K £ 2 5 -9 5
T H E  G O L D E N  B A R O N C A S S 16 /K £ 7-99
A R R O W  O F  D E A T H  I C A S S 1 6/K £ 7-99
A R R O W  O F  D E A T H  II C A S S 16/K £ 7-99
A .C .E . C A S S 4/K £ 6-20
D IA M O N D S C A S S /D IS K 1 6 /2 4K £ 1 1 -5 0
A IR S T R IK E  II R O M 16/K £ 2 5 -9 5
Z O R K  I, II, III D IS K 3 2 /K £ 2 4 -9 9
D E A D L IN E D IS K 3 2 /K £ 3 1 -9 9
F R O G G E R C A S S /D IS K 1 6/24K £ 2 1 -9 9
W IZ A R D  O F  W O R R O M 16K £ 2 5 -5 0
G O R F R O M 16/K £ 2 5 -5 0
F O R T  A P O C A L Y P S E C /D /R O M 3 2 /1 6 K £ 2 1 -9 9  — £ 2 5 -5 0
N E C R O M A N C E R C /D /R O M 3 2 /1 6K £ 2 1 -9 9  — £ 2 5 -5 0
B L U E  M A X C /D /R O M 3 2 /1 6K £ 2 1 -9 9  — £ 2 5 -5 0
S U B M A R IN E  C O M M '- R O M 16K £ 2 5 -5 0

AND MANY MANY MORE
B t t .
H E L L  D R IV E R C A S S 3 2K £ 6 -2 0
K IL L E R  G O R IL L A C A S S 3 2K £ 6 -2 0
747  F L IG H T  S IM - C A S S 3 2K £ 6 -2 0

T IM E  M A C H IN E C A S S 1 6 /3 2K £ 7 -5 0
G A L A X Y  W A R S C A S S 3 2K £ 6 -2 0

COMM ODORE "64
S E A F O X R O M 16K £ 2 4 -9 9
T E M P L E  O F  A P S H A I C A S S /D IS K 3 2 /K £ 2 4 -5 0
C U R S E  O F  RA C A S S /D IS K 3 2K £ 1 2 -9 9
M O O N S H U T T L E C A S S  D IS K 16K £ 1 9 -9 9
S E N T IN E L C A S S /D IS K 16K £ 2 1 -0 0

RENOWN ELECTRONICS ENTERPRISE
6  S tation  P arade , S ou thgate

Send large S.A.E. for 22 page catalogue
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Oricangelssingout
A sto n ish e d  by  th e  d e p th  o f  
ly rical ta le n t  th a t  th e  la te s t 
L a u g h lin e  c o m p e tit io n  p ro ­
d u c e d , we h a v e  d e c id e d  to  
aw a rd  a  ru n n e rs -u p  p r iz e — an d  
b e s id e s , i t 's  a lm o s t C h ris tm as  
a n d  th e  se aso n  fo r g en e ro s ity .

T h e  ru n n e r -u p , w h o  w ins 
£10, is R o b in  M o rle y  o f  N o t­
tin g h am :
Hark, the Oric Angels sing,
Shoot, Explode, then Zap and Ping, 
Join we in an oval round,
'  Til some software can be found. 
Wish we ’d face up to the facts.
For Sinclair ive are no match. 
Olliers ores and goblins slay;
Put there’s still no I6K 
Newbrain, Ace, the list goes on — 
Will the next be Oric 1?

T h is  w e e k 's  w in n e r  o f  th e  £20 
p riz e  is G e o f f  K en d e ll o f  
R ugby :
Hark the Oric angels sing 
Sitting in an oval ring

We will help, not get you wild, 
ROM and Oric reconciled,
VI. /  is here at last; VO. I will feel the 
draft
Hear Paul Kaufman set new sights 
VI. I is still not right!
Maybe one day he’ll proclaim 
This damned ROM is still the same, 
cursed by bugs right from the start 
The Oric angels must depart.
Hark the Oric angels sing 
Glory to our Paul — the King.

iimMmmmmm m
N E X T  W E E K
Software On the cover and in 
the pull-out Micropaedia, a 
bumper bundle o f games 
surveyed.
Hardware Apple goes mar­
ching on and PCN tests the 
old stager in its latest guise. 
Storage PCN Pro-Tests the 
Byte Drive 500 disk units for 
the Oric.
Psycho Will Eliza turn your 
BBC into a psychoanalyst? 
Basic We review an extended 
Basic for the Commodore 
64.
Gaines Reviews o f  the latest 
fo r the Dragon, Commodore 
64, and Spectrum.

kTi: i lym

A  printing gremlin bum ped up the 
price o f T ransform 's Spectrum 
keyboard by almost 50 per cent in 
last w eek's issue. The unit will not 
cost £99.99 but £69.95. T  ransform is 
on (11-658 6350.

W hen we said in a  Pro-Test last 
week that at £600 the Tandy 
CG  P-220 was competitively priced. 
we w eren 't doingit justice. Infact.it 
costs a m ere £499 including VAT.

If you 've read our correction to  part 
one o f the Newbrain word proces­
sing article, you'll probably still be 
feeling brained. The line o f prog­
ram under the heading Screens on 
page 31 o f issue 38 should have 
read: O P E N #  1 .0 .1 .-L 5 0 "

PCN DATELINES
P C N  D a te lin e s  k e e p s  y o u  in to u ch  w ith  u p -co m in g  e v e n ts . M ake  
s u re  y o u  e n te r  th e m  in  y o u r  d iary .

O rg a n is e rs  w h o  w o u ld  l ik e  d e ta i ls o f  co m in g  e v e n ts  in c lu d ed  in

P C N  D a te lin e s  sh o u ld  se n d  th e  in fo rm a tio n  a t  lea s t o n e  m o n th , 
b e fo re  th e  e v e n t. W rite  to  P C N  D a te lin e s , P e rso n a l C o m p u te r  
N ew s. 62 O x fo rd  S tre e t .  L o n d o n  W 1 A  2 H G .

UK EVENTS

Event Dates Venue Organisers
BBC M icro U ser Show Decem ber 9-11 W estm inster Exhibition Centre Database Publications, 061-456-8383
Your Com puter Christm as Fair Decem ber 15-18 W embley Conference Centre Reed Exhibitions. 01-643 8040
Which Com puter? Show January  17-20 N EC, Birmingham Clapp & Poliak E urope L td .. 01-747 3131
Northern Hom e E ntertainm ent Show January 19-22 Excelsior H otel. M anchester A irport Stamlev W ire Advertising L td .. 01-253 6637
Acorn Education Exhibition January 25-27 Central Hall. W estminster Com puter M arketplace (Exhibitions) Ltd. 

01-930 1612
Peripherals Suppliers January 31- 

February 2
Cunard International Reed Exhibitions, 01-643 8040

Communications & Com puter 
Systems Fair —  CABLES

February 2-4 Pontin 's, Prestatyn. Wales Pontin 's L td .. 074562267

LET '84 February 13-15 H eathrow  Penta Hotel Anthonv Farrar. 0923 774262
International H om e Com puters, 
Video Gam es & Software Exhibition

February 13-15 H eathrow  Penta W heatland Journals L td .. 0923 774262

Information Technology & Office 
Autom ation Exhibition and

February 21-24 Barbican C entre. London EC1 B E  D. Exhibitions L td .. 01-647 1001

Conference
OEM  Only Conference March 7 Hilton H otel. London W1 Tom  Lewis. 01-994 6477
Com puter T rade Show March 13-15 W embley Conference C entre. 

Middlesex
Reed Exhibitions. 01-643 8040

Scottish C om puter Conference March 13-15 Holiday Inn, Glasgow Ouadrilect. 01-242 8697
Essex A pple Village M arch 25-28 Festival H all. B asildon. Essex Database Publications. 061-456 8383

OVERSEAS EVENTS

Event Dates Venue Organisers
International W inter Consum er January  6-10 Las Vegas, USA Consum er Electronics Shows. Chicago,
Electronics Show 01,01 312 861 1040
National Software Show (East) February 3-5 Miami Beach, Florida, USA Raging Bull. U SA . 0101 415 459063
Personal Business Com puter Show February 29- 

March 3
Hong Kong Overseas Exhibition Services L td .. 01-486 1951
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Micro Speech A
lets A e \ U  | RI R | a | h } —

ZX Spectrum 

ta lk !!

fJ JUST PLUG IN AND USE

M ic ro  Speech is easy to  use -  
s im p ly  p lu g  in to  y o u r  S p e c tru m  
an d  T V  an d  e n jo y  a n e w  d im e n s io n ; 
in s ta n t  v o ic in g  o f  a ll th e  keys ..........

■ I/3U  pj E1E1c fHr

...........  in to n a t io n  to  ad d  c h a ra c te r  to

speech .......... e x c it in g  n e w  range o f
s o u n d  an d  speech gam es .............

M IT'S AS EASY AS THIS!

LET S $ =  "me(rr)IEE) krismus" 
w i l l  say "MERRY CHRISTMAS"

ly l q u a l it y  s o u n d

M ic ro  Speech ta lk s  th ro u g h  y o u r  

T V 's  lo u d s p e a k e r, e n s u rin g  to p  
q u a l ity  sound .

ljU | WHAT CAN'T IT DO!
U n lim ite d  v o c a b u la ry  m eans th a t  
M ic ro  Speech ca n  say anything ... 
i t  ca n  even be m ade  to  y o d e l!  
T h e re  is n o th in g  i t  c a n n o t say!

NEW SOUND GAMES USING MICRO SPEECH INCLUDE: 

ly i A ttic Attack : Lunar Jetman (U lt im a te )  

l j j |  Colour Clash : Shark Attack : 3D Monster Chase (R o m ik )  

t)Ul Fire Birds : Lunar Rescue (L y v e rs o ft )

1AJ] V o ic e  Chess ( A r t ie )  [ jy ] Mined O u t (Q u ic k s ilv a )

|y | Mysterious Adventures Part 1 - 4 ( D ig ita l F a n ta s ia )

[y ] The Birds and the Bees (B u g  B y te )

IjUl Blastermind (M a rte c h  G am es)

Adding a new dimension with
Available nationw ide or 

d irect from  Currah CIUIRRIAIH lulSIPlEIEICIH
Send to: MICRO SPEECH OFFER. P.O.BOX 1, GATESHEAD NE8 1AJ 
or telephone: NEWCASTLE (0632) 824683 

Please send me ........... MICRO SPEECH units.

Name (Print clearly) ...............................................................................................

Address..................................................................................................................

ONLY £29.95 EACH

INCLUDING

..............................................................Postcode...........................................

I enclose Cheque/Postal Order payable to "M icro Speech Offer" 

or debit my Barclaycard/Access account No. [ I l l l I I I I l l l
I understand that I can have my money back within 1 0  days of purchase if I i 
Please allow 21 days for delivery. 12 months parts and labour guarantee. 

Signed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R . f  [—

[jLj] FREE SOUND GAME

@ COMPREHENSIVE MANUAL 

0  DEMO CASSETTE



CAM YOU 
HANDLE THE

K CHALLENGE ?
0  Ride in a race of nerve and daring, 
 ̂\  push your turbo bike to its limits 

V  J against your most cunning 
fit}/] opponent -  the computer. Beat 

its champion by leaving lethal 
tracks in your wake...speeding 

deftly around the screen leaves 
room for only one victor-  
don’t let it be VIC!




