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Osborne plans 
Osbo rne U K expects to be going it 
alone next yea r and plans a flying 
start. 

If it separa tes from its troubled 
US pare nt compan y. the UK arm 
aims to re habili late the Osbo rne 
portable micro with a package of 
selling point s and services. These 
will include a price cut, refinements 
to its existing services. and changes 
in its direc t marke ting. II also 
expects to sub-contrac t out the 
manufa cturing and carry out more 
loca l hardware and software de­
velop ment. 

managing director. One rt!sult of 
this review is the feeling that the 
Osbo rne I isoverp riccd .dcspite the 
amount of free sort ware that comes 
with the system. Its p ricing will be 
'revised ' in the new yea r. 

Mr Heale y also spok e or a 
num ber of new services and refine­
ment s to its existing customer 
services. Osborne user s shou ld be 
able to buy a wider range of 
product s dire ctly from the company 
next year . part icular ly software and 
add-ons . 

use of us as a suppor t group.' he 
said . emp hasising the close links 
betwee n the supp lier and its u sers. 

There arc thought to be about 
7,000 0 sborne users in the coun try. 
and Mr Duri e will try to assem ble as 
many of them as po ssible at a 
mee ting at the Open Univ e rs ity, 
Millon Key nes. o n January 14. He 
asks any Osbo rne user interstcd in 
auc nding to contact him at. 18 
Crcndon St . . High Wyco mbe , 
Bucks. 

T he purpo se of the meeting will 
be to re-ass ure users th at Osborne 
isn 't going to disappe ar fro in the 
UK , and to look for ways to use the 
experience of both the suppl ier .and 
the use rs. 

- - ~ ·- -Apple takes 
software out 
of Lisa price 
App le U K has rollowed its US 
parent com pany in taking softwar e 
out of th e Lisa's pr icc. The Lisa now 
costs £5.500. 

Th e sof twar e. o f cou rse , is an 
essent ial par t o f Lisa's ope ration , 
but App le says that with more third 
part y software beco ming avai lab le 
for Lisa it makes se nse to offer 
customers the option. 

You ca n·1 actua lly do much with 
Lisa on its own but you st ill hav e a 
base for ei ther third pa rty so ftwa re. 
or for your own customised system. 
And the machine's specification is 
still impre ssive . 

Business Systems International 
se lls the Busifilc databa se system. 

t-:·------- ----- ========== ==-::-::-:--=-:-=--:-- - -:---1 while the financia l mode lling pac k-
~FACED- tt's amazing WMt you age Mode ller comes from lnte lli-

Bruce Duri e of the Osborne User 
Gro up said he was 'absolutely 
satisfied' that Osbo rne UK would 
be able to meet the needs of users. 
'The company is now ab le 10 make 

' With the rece nt dow nturn in 
dema nd . we have had ample oppo r­
tunity to review our operati ons ,' 
sa id Mike Healey , Osbo rne U K 

Deir Sir, 

tn r I ost l fin l 11, p rt!! r ll ,a s , { or ot r ntm HJ 

ba ud sof l'rl rf' '" " ' RBC ~i C 1 0 a p t l y n1111ed Beebfont . 

Tht RON hu 6 stu dud scri 1ts, 5 h 11.ntr & lo wt r i:ut 

tct,a ; -~ u,·.~ t.n~ vu The f,c11l t y for 2 use r -def ined 

eh• racll! r 1 e t1 h 1 1 1 I 10 be en p r o, I d ed. 

Micro printer family grows 
with another Brother 
Sprin g should sec the lauch or tht.. 
Brother EP -44. a much impro ved 
vers ion of the Brothe r EP·22 po rt­
ab le typewriter /pri n ter ( Issu e 35) . 

The E P-44 still has a built- in 
RS232 interface. but has a much 
larger memory than the EP-22's 
2,000 charcte rs. has much be tter 
quality print with true desce nde rs. 
and is send and recCivc . so you can 
use it as a ter minal or even as an 
extensio n keyboar d for your micro. 

on top of this the editii1g facilities 
have bee n enhan ced, and it will be 
possible to mix calculatio ns and 
text. The Brnthc r's broth er cost~ 
aro und £230. and, large compa nies 
being what they are , is abo ut to be 
jo ined by another brot her. 

at around 30cps. Its main fea ture is 
tha t it is very small, aro und half the 
size of an Epson. and emulat es the 
MXSO. So if you can ge t your micro 
ru nning with an Epso n. you should 
have no troub le with th is one. It 
uses the thermal paper or thermall y 
printed carbon r ibbon system used 
by the E P-44 . Thi s system was 
adeq uate on the EP-22. but was 
much clearer on the pre-production 
models PCN saw. 

Brothe r itself is now on the brink 
of a major commitment to the UK 
micro printer mark et , and will be 
giving interfoc ing support to cus­
tomers. The compa ny rega rds itseH 
as having about a year·s s tart on its 
nearest rivals, and should be pro ­
ducing a number of new product s 
ove r the next year. 

... do - a ~•mllle dot-matrix gence UK and Sunacco un l. a Cobo l 
printer tNM days. Watford Electro- business accoun ting package. is 
nlcs 10923 405881 Is ,_ selliftc a sold by Systems Unio n. 
ROM·bnecf Pf'Cllnffl to m•ke your Logica will soo n lau nch a Xenix 
lolten and olloer doalmenb ,_.. pack age. whil e the mathematically 
-· -ct,nyou lix new based langua ge A PL6800 is also in 
typefaces and allows you to define two the p ipe line. 
Gfyour-,-..ier-. Tooelfor Yo u'll still get the 0 /S Lisades k 
£45, lleeMront wll be In compelltlon with your unbund led Lisa. an d 
.ntbe disk-- Fancy Font 11- Lisadraw. Lisap roject. Lisaca lc. 
361. FMCJFOldollersdlfferentsizesof Lisagra p h , Lisawri te and Lisa list 
-·_,,Nb ond .-£161 . will be availabl e toget her at f 

Acorn net cast 
In a move that cou ld hera ld the end 
of Econet, Aco rn has revealed that 
it is working on a new netw or king 
system based on the Cambridge 
Rin g. 

As the res ult o f collabora tion 
between Acorn and Cambridge 
University's Co mput er Labora ­
tory . the compan y hopes to offer a 
£SO CM OS chip tha t will a llow BBC 
Bs and ot her micros to interfa ce 
with a second ge neration of the 
highly rat ed ring network. 

Apart from its low cost compared 
to other networking systems like 
Ethernet . the improved ring offers 
a high data tran sfer rate . A Cam ­
bridge Rin g using fibre optic cable 
could ope rat e at IOOMbits pe r 
second and carr y video signals in 
addition to data and voice signals. 

Hermann Hauser , an Aco rn 

an 'empt y slot' prot oco l. 
Its main drawba ck is that it may 

have missed the boat if it is to 
beco me an industry standard . 
IEEE . the American standa rds 
institute, has opt ed for Eth ernet. 
which is similar in concep t to 
Econct but ope rates at speeds 
app roach ing tha t or the Ca mbridge 
Ring. Meanw hile IBM ha s 
announced a network or its own 
using a token passing pro tocol (a 
stat ion can only tran smit if it is in 
possession of a token tha t is passed 
to eac h stat ion in turn ). 

I-- - .;_...:... _ ______ _ _ ___ ____ _ _ _ ~ director. has said that the Cam-
bridge Ring will replace Eco net as 
the standard networking system for 
the BBC. Existing users will be able 
to upgrade to the new system when 
it beco mes available at the end of 
next yea r. In practi ce it wouldn 't be 
so much an upgrade as a rep lace­
ment. 

Thi s is the H RS, which isa printer 
only. It will i:ost £170, and will print 

Th e othe r dra wbac k could be 
cost. If Acorn keeps costs down to 
the £50 per statio n it has quo ted it 
will cer tainly make it attract ive. But 
other manufactu rers arc likely to 
wait and see if Acorn can deliver the 
goods before commin ing them ­
selves to buying Camb ridge Ring 
chips. 

Torch first with ZSO card 
Torch Computer s has pushed 
Aco rn into second place by br inging 
out a Z80 card for the BBC micro . 

Torch already builds a Z80 
into its disk pack but it announced 
last week tha t it had made a ca rd for 
the BBC including the Z80 p roces­
so r. 64K o f RAM . its MCP o pe rat­
ing syste m offeri ng CP/M compat i­
bility. and the Perfect suite of 
software. 

The unit will cost £375. 
The price s of Acorn ·s con t rover· 

s ial second pr ocesso rs for the BBC 
arc not expected to be as high as 
PCN report ed last week. An officia I 
Aco rn spok esman said tha t pricing 
o n the 6502 and Z80 add -ons has ye t 
to be decid ed . but he added tha t 
they were like ly to cost a li1tlc under 
half what PCNha d bee n tol d by an 
Acorn repr esentative at Compec­
this would put them belo w £175 and 
£400 respect ively. 

In quant ities of IOOZ80c hipsco st 
about £6 each . 

Econet uses twin twisted pairs of 
wires in a bus configuration with a 
collision detection protoco l. It is, 
therefo re , complete ly inco mpati­
b le with the Cambridge Ring which 
uses a si ngJc twisted pair of wires ( or 
in the faste st version. opt ical fibre 
cab le) in a ri ng con figuratio n with 

To rch Compu ters. for example. 
which se lls its own upgraded ver­
sion of Econet. called Tor chnet, 
will n.ot say if it will switch to the 
ring. 

·Toe first Cambrid ge Ring is 
certa inly excellent.' said Ray 
Ander son . Torch's software direc· 
tor. ' and , in principl e . we are 
inte rested in the technology. But 
we would want to know more about 
what Acorn's product can do 
together wi1h firm prices and deliv­
ery dates before we start ed to give it 
act ive co nsidera tion. · 
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Old ROM back 
in some BBCs 
By John lettice 
If you're buying a BBC Model B th is 
Christmas, you may be in for a 
surp rise. Th e Model Bi s selling so 
well tha t Acorn is facing a chip 
sho rtage, and as a result is using 
stocksofirs 1981 Ba sic ROM chip in 
some machines. 

It's difficult to tell what your 
cha nces of buyi ng a BBC with the 
old chip are . because the pcrccn· 
tagc will vary depe nd ing on the 
availabi lity of the new ones. An 
Acorn spokesma n told PCN that 
the numbers involved were very 
small. 

But fro m the custom er's point of 
view you have no co meback on 
Acorn if you do fi nd you 'vc bought 
a machine with the 1981 chip . 
Although most Mod el Bs arc now 

produ ced with the 1982 Basic 
ROM . the specifi cctt ions Acorn 
quotes arc fo r the 1981. so this is the 
only chip Acorn is legally obliged to 
use. 

Most custo mers will still get the 
enhanced chip , but a few wilt not. 
So if you 're abo ut to buy a BBC B, 
eithe r get a guar antee th at your 
dea ler will exchange it if necessar y, 
or check it before buying it. H it the 
Break key and type REP ORT, and 
it will either tell you Copyrigh t 1981 
or 1982. 

But what if you 've alrea dy 
bough t a 1981 one?Will you be able 
to switch the chip later? Aco rn says 
tha t it is worki ng out a suitable 
po licy for replacemen t of the old 
chips. Watch for developments in 
futur e issues. 

Promises are 
no substitute 
for presents 
For sa le. or not for sale? 

In the pre-C hristmas bona nza of 
advertised new releases you would 
be well advised to phone supp liers 
to find out if what you want is. in 
fact , ready for sendin g on . 

w e·ve found several supp lierS 
advert ising prog rams which are not 
ready for release. Reasons given 
include: ·We had tape-duplicat ing 
problems , the new batch is com ing 

A-T calls in 
spreadsheet 
As hton -Tate , mak er of softwa re 
such as dBasc ll has withdrawn its 
Financia l Plan ner spreads heet. 

A spokesman for A-T said that 
p rom ised enhancements had not 

in tomor row' ; 'Th e software's 
ready , we 're jus t waiting for the 
cassette covers to come back from 
the pri nter'; ·w e' re ou t of stock at 
the mome n t', (the adve rtisement 
had been out on ly 3 days). 

While these reasons ma y be true, 
it see ms supplie rs are adve rt ising 
products which are not ready for 
de livery. Not th at you would guess 
this from adver tisemen ts. Most of 
the produ cts were displayed along­
side well-known and available 
programs. 

So, befo re you part with your 
Postal Orde r o r cheque , take t ime 
to find out whet her you can expec t 
the package in a few weeks, o r 
severa l mont hs .. . 

come throug h ea rly enough and the 
co mpany had the refore decided to 
pull the package in and to spe nd 
t ime on improving it. Financial 
Planner will be relaunched in 1984. 
The spokesman would not give a 
firm date. nor detail the 'substan­
tia l' impro vements to be mad e, 
which are thought to concern 
recalc ulations. a weak featur e . 

Artless Hobbit 
BBC Micro users can now ge l the ir 
hands on Melbourn e House's best ­
scllcr Th c Hobbit. but they have to 
do without the p rogram's graphic s. 

Th e BBC's 32K is eno ugh room 
for text handling and 01her neces­
sary routines. but the extra 16K in 
which the grap hics routi nes reside 
on the Spect rum and Ori e syste ms 
isn' t the re . 

Two early new year 
disk drives for Orie 

The Hobb it has bee n consiste ntly 
popula r since its launch in Nove m· 
ber last yea r and many people still 
number it among the best adve n­
ture games on the scene . Whether it 
will catch on without graphics 
remains to be see n . Th e BBC 
version costs!l 4. 95 and comes with 
a copy of To lkien 's book and a 
16·page instruc tion booklet. 

T he long awa ited Orie dr ives will be 
avai lable in January - twice. 

First o ff the start ing blocks will be 
Byte Drive 500, wh ich will be 
available in early Janu ary for the 
Orie, BBC B an d App le . Stocks of 
these arc bein g buill up by manufa c­
tur er ITL Kathmi ll. (0634) 815464. 

Next in line will be Oric's own 
d rives, which an Orie spokes · 
woman claims will be launched at 
the Nor thern Com puter Fair on 

1------------ -i Janua ry 17. Dragon deal Th eo fficia lOric drives are said10 
be in product ion . bu t the spokes-

Dragon 32 users will not be o ffered woma n cou ld not give PCN in-
an upgra de to the Dragon 64. forma tion about num bers bei ng 
Instead the company is looki ng at a produced. JTL. on the othe r hand , 
trade-in deal. says it has been holding back on the 

·w e are pullin g the wheels in launch o f Byte Drive 500 un til 
motion at the mome nt to set that up,· stocks were large enou gh to satisfy 
said Drago n Data·s Richa rd Wad - shops. 
man. Th e ne t cost to the user of The ITL prod uct' s specifications 
moving to a 64 in this way could be arc impress ive. The basic un it 
abo ut £85'. he added . consisrs of a small black single-disk 

Dragon will be pull ing plenty of box . using 3in. Hitachi disks with a 
reso urces behind the 64 in the new for matt ed capacity of 220K per 
yea r and it is also look ing at s ide, and a cla imed typ ical access 
MSDO StocomplementOS-9o n its time of 3 milliseco nds. Th e idea is 
business system . Mr Wadman said that all micros u se the same unit , 
that the Dr agon 32 would probab ly plus a separat e pow er supply that 
fade into the background , as far as fits intou match ing case . Aconnec t-
sales a re conce rned , in the middl e ing ' hybrid cable ' has the machine-
of next yea r but he added, 'Th at specific interface bui lt in. For a 
docs n 't mea n tha t we will be complete single dis k system for the 
strang ling it on January I.' Ori e you'd pay £299 , includi ng 

He scoffed at suggest ions that VAT. 
D ragon Data had cons idered pull - ITL says the disk system does n 't 
ing ou t of the home comput e r inte rfere with the micra 's in ternal 
bus incssi nthewak eof thefina ncia l memory , so you shou ld have no 
p roblems that cam e to a hea d in problem s runni ng existing prog-
Sep tember ( Issue 27). ·w e intend rams. T he Orie version is compat i-
to expand our rang e.' he said. ble with the redes igne d Orie ROM , 
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and if you have the o ld ROM it 
includes a numberof enha ncements 
that tackle some difficulties you 
may have encou ntered. 

It 's plann ed to get the system 
available forothe rm icrossoon, and 
a Spect rum versio n is schedu led for 
April or May. An upgrade to 5.25 
in . disks is also sched uled. and 
ITL wants to beef up the capacity of 
the syste m while ho lding the price. 
at least for a year . 

Bu t why start with Orie? ITL tells 
u s that 'disk d rives were promised 
for severa l other mic ros. Oricdid n 't 
have them. and we aimed at where 
we saw the need.' Desig n of the 
system start ed in Jul y, just befo re 
Or ie star ted referr ing to its ' comi ng 
soo n· dr ives . 

Mea nwhile , the Spectru m - no 

re la tion -c hain of com puter shops 
is selling a disk syste m for the ZX 
Spec trum for £245. It 's made by 
Interac tive Inst rum ents, and is 
curr ently exclusive to the Spectrum 
chai n. It works for the 16K or 48K, 
and uses IOOK single-s ided doub le­
density 5.25 in. disks. 

The sudden explosion of drives 
for low-cost micros looks like 
starti ng a new war in the market. If 
more manufacturers using the new 
3 in. and 3.5 in. disks come into the 
market. cheap storag e should take 
severa l g iant steps, and you cou ld 
be throwing away your tape recor­
der by next Christ mas. 

But anothe r pioneer of home 
micro disk systems, the French 
compan y Cybo rg. does not expec t 
to ship before Januar y. 



VIEW FROM JAPAN 

II 
Santa-san 
and a micro 
Christmas 

By Serge """° 
'TisbutashorttlmetoChristmasandallacrossJapanyoungklddlesare 
dreaming of ROM and RAM, and their joysticks are tucked carefully 
beneath the futons in the hope that old Santa·san will soon be there. 

Or are they? 
For a Shinto-Buddhist country it seems that Japan has certainly 

managedtogetintotheswlngifnottheSpiritofChristmas.Hereweare, 
as I write this, not yet out of November, and last night the television 
- covered a parade of Santa Clauses in some remote part of Japan. 
Even without that I've already become so used to seeing Santa Clauses 
in the store windows that if the hordes of Japanese salary men that 
board my commuter train each morning suddenly did so bedecked In 
red suits and sporting white beards in place of their three-piece suits I 
might not notice the difference. 

The retailers certainly seem to be gearing up for business in what 
would appear to be the normal Christmas fashion. The stores are 
bulging with electronic gew·gaws including many new computer 
models and a lot of new games, especially since the advent (if that is the 
right word in this contextl of MSX Basic . 

But gearing up for business In the normal Christmas fashion begs a 
number of questions in a non-Christian society. Actually, the average 
Japanese family's idea of Christmas is for poppa·san to travel home on 
Christmas Eve with what is known as a Christmas cake, but instead of 
being filled with nuts, fnlll and loose change II is little more than a 
birthday cake decorated with Merry Christmas Icing rather than Happy 
Birthday. 

The standard Christmas gift-glying Is pretty much confined to 
inconsequentlals like -ilen jumpen (apologies to sheep shearers 
everywherel. So why are the retailers getting ready for Christmas so 
assiduously? 

The Japanese have a quaint custom called the Bonus Season. Unlike 
mostseasons,ltcomestwlceayear-lnllecemberandJune-andltis 
more a form of deferred salary than a real bonus in most cases. 
Oependingon how well the union has negotiated the deal, II can amount 
to between 1 'hand four times your monthly salary in a lump sum. 

No wonder the shopkHpen and store managers are rubbing their 
hands in anticipation of heavy sales , especially of high ticket Items like 
personal computers with all the trimmings, Yideo recorders and 
cameras, cars, and foreign holidays, and no wonder they are so quick to 
take advantage of that old western custom personified by Santa Claus. 

He is ready·made for -them . Haring spent June and July racking their 
brains for eye-catching promotions and come-ons to separate the 
recipients from their summer bonuses, what could be better come 
Oecember than an idea that their brethren abroad have had almost 
2,000 years to fine tune. 

And so Santa Claus becomes the excuse the retailers give to 
lndmduals (and surprisingly not so muchtofamUles, which presumably 
have to consider things like mortgages I so that they can purchase the 
thing they would probably be buying anyway. 

But this is hardly the season to be cynical. When all is said and done, 
we all know that It's better to give than to receive , and if retailers can 
give Shinto-Buddhists an excuse for getting into computers there may 
be something to be said for the Christmas ideal of peace on earth and 
goodwill to men the way It works in Japan. 

But It's still a fascinating mixture of the sacred and the profane; the 
Spirit of Christmas and the world of wage bargaining. In Japan, of 
course, It might be argued that the spirit of Christmas is not so much 
sacred as imleYant, but in the wortd of commerce nothing is irrelevant 
that can be turned to profit. 

With the unions and the bosses sitting around a table and agreeing 
that a rather substantial amount of income should be handed over at 
this time of year, and with the consumer actually getting to It before the 
tax-man, there should be plenty of goodwll flying around; why shouldn't 
the computer industry and the retailers catch a piece of II? 

Microcubes horn the Ice box r1nge - megabytes lo cut your teeth on. 
Ice has launched a ran ge o f Win· 
cheste r disk dr ives and associa ted 
back-up devices. A mongst them is 
the Microcube which lee claims 
utilises the latest developmen ts in 
hard disk techno logy . 

T he Microcu bcs are 3.5 in drives 
and are available in capacities o f 5 
and IOMb. Th ey will interfa ce with 
the Appl e II , IBM PC , Sirius/Victo r 
and Epson QXIO. 

Mass storage 
in the Ice age 

Ice prov ides the in te rface ca rd , 
installa tion and operat ing man ual, 
full support software . not to men­
tion one yea r's on-site main tenance 
as stan dard . 

Conta ct Ice (07842-47271\ 

A New Year's 
revolution? 
Business micro users can loo k 
forward to bette r p rod ucts and 
be tt er service next year . 

Da vid Broa d , man aging directo r 
o f UK micro maker Co man . to ld a 
rece nt meeting o rganised by the 
Com puter Re taile rs Association 
(CRA) tha t 1984 would sort ou t 
some micros uppliersa nd seeot hers 
imp roving their sta ndards. 

' Nine teen e ight y-four will cer­
tain ly see the exit o f many of the 
camp followers,' he said. But oth er 
micro makers and ' profess ional' 
dea lers will add to the functions and 
serv ices they can offer users, he 
p red icted. 

' I th ink that all micro man ufac­
turer s will become more appli ca· 
t ions-oriented.' Mr Broad said . He 
suggested that software endorse­
ment schemes would become much 
more common than they have bee n . 
O n the system software front he 
forec ast that ut ilities wou ld in -

creas ingly be bu ilt into the machine 
and included in the sa le pr ice, with 
much impro ved doc umen tat ion . 

'A 12-mont h wa rrant y will be the 
o rder of the day; he said, adding 
that fast rep air and re turn t imes 
backed up in the first place by 
impro ved re liabili ty from the 
manufacturer s wou ld give users an 
eas ier ride in the coming year . 

His speech to the CRA meeting 
a lso gave a hint of a red uction in the 
p rice of UK -produced micros. Th e 
dut y barr iers that discriminate 
against impor ted compon e nts in 
con tras t to imported systems are 
coming down, he said . 

Without st icking his neck out on 
the subjec t of technology, Mr 
Broad predicted clo ser co-ope ra­
tion bet wee n suppl ie rs of both 
hardwar e and software pa rticularly 
in the area of networking. 'Clien ts 
are going to insis t on compatibility.' 
he said. 

Transform your Spectrum 
with a real keyboard 
A Beck en ham compa ny looks set to 
beat Fu ller to the pun ch with a 
full-size keyboard for the ZX 
Spec trum . 

T ransform (658-6350) says that it 
is currently manufactu ring the 
keyboard and it expec ts to be able to 
de monstr ate it at the ZX Micro Fair 
in London at the weeke nd. By 
mid-Dece mber it should be in full 
production . 

T he keyboa rd unit will tak e the 
Spectru m with o r without an Inter­
face I attached . Its features include 

a space bar , numeric pad , separate 
exponenti ation mode and decim al 
po int key. 

Transform will be offering The 
T eleso und beepe r with the unit to 
tran sfer sound to your TV speak er . 

With a gentle dig a Fuller. whose 
FD S has bee n p ictu red in advert ise­
ments and spo ken of in awed tones 
for seve ral months. Tr ansfo rm has 
declared that it will no t be advertis­
ing the keyboard until it is confident 
that it will be able to meet. llt e unit 
will cos t £99.99. 
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VisiOn arrives • • • 
VisiCorp 's Lisa- like ope ra ting en· 
vironment, VisiOn , is finally avai l· 
able for delivery, following its 
announcemen t earlier th is yea r. 
But users may be disappo inted 
whe n they inves tigate th e prices and 
discover the drawback s. 

Like Microso ft 's MSDOS en· 
hancement, VisiO n ai ms to give a 
more friendly interface by using 
multiple windows on the screen and 
a desk top mouse to select opt ions 
and move text and data. 

VisiOn also allows you to run 
several tasks concur ren tly and 
switch easily from one applicatio n 
to another . 

The VisiOn screen looks similar 
to Apple's expensive Lisa system 
with the notable omission of the 
icons (small picture s of everyday 
objects that rep resen t computer 
functions). 

VisiCo rp describes the screen 
display as a desktop meta phor; it 
has tried to create an electro nic. 
analogy of what happe ns on the 
average desk. 

Using VisiOn, a co llection of files 
can be taken from the filing drawe r 
and spreadon thedes k. A file can be 
ope ned and worked on , and in ­
forma tion moved between files, 
using the mouse to select com­
mands. 

For the inexperie nced user, there 

ar e two levels of ;he lp' information . 
Placing the scree n pointe r on a 
command generates a one-line 
comme nt desc ribing what the co m­
mand does. For more deta iled 
information the 'HELP' comma nd 
brings a ' help' window on scree n , 
According to VisiCorp , VisiO n 
keeps track of what you are doin g 
and anticipates what help you may 
want. 

Un like Microsoft's en hanced 
MSDOS, VisiOn is not an opera t­
ing system, but sits on top of the OS 
providing a consistent inte rface 
between the user and the appl ica­
tions pro gram. And , unlike the 
Microsoft offeri ng, it wil I cos t ext ra . 

These differences cou ld be cru­
cia l. If you use , say, an MSD OS 
syste m, your favourite pro grams 
will ru n under the enhanced 
MSDOS even if they don 't take 
adva ntage of the mouse and multi­
ple windows . With VisiOn, the 
sa me progra ms would have to be 
re-writt en . 

Since there will be far fewer 
peo ple using VisiOn rather than 
MSDOS, it seems likely that rewer 
sof tware co mpanies will customise 
their progra ms to work with Vi­
siO n. 

At the moment only a spread­
sheet, a grap hics package and a 
word pr ocessor will work under 

And Microsoft 
opens windows 

Windows on micros are about to 
beco me one of the biggest pro­
motional drives since the double­
glazing boo m. 'fh e reason? Micro­
soft Windows is going to be stan­
dar d equipmen t on the micros of23 
manufactu rers. 

MS-Window s was launched in 
the US two weeks ago (Moniw r , 
Issue 38) and made its first appea r­
ance in the UK last week. In the 
inte rval it has found f urther support 
from har dware and software sup­
pliers , and a roll of companies tha t 
will support the product reads like a 
Who's Who of microcomp uting. 

IBM's name isn't on the roll bu1 
that doe sn't deter Microsoft from 
hailing MS-Windows as an oppor· 

tunity to create 'a sta ndard user 
inter face and deve lopment en · 
vironment '. In other wor ds , what 
you do with a micro an d the way you 
do it is about to beco me mo re 
consisten t across a ran ge of dif­
ferent machine s. 

MS-Window s is an extension to 
MS DOS 2.0 and on the machines ol 
23 suppliers it will be part of the 
package. Microsoft UK's genera l 
manage r David Fraser expec ts it to 
make litt le or no differe nce to the 
cost of the system. 

To use ityouneed 192Kof R AM , 
twin floppies, a bit-mappe d display 
and a mouse . The system lets you 
select a job from a row of icons, split 
the scree n to accommodate win­
dows featurin g severa l applica­
tions, and initiate procedures with· 
out touching the keyboar d . 

For the sake of speed , MS· 
Windows loads all the selected 
appl ications into RAM when it is 
booted. Data can be tran sferred 
betwe en app lications, but the sys­
te m may have restrictions when 
runn ing job s requiri ng a great dea l 
of memory. Microso ft is looking 
into forms of swapp ing. 
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VlslOn windows - 3D dept• bolt no icons. 

VisiOn, all writt en by VisiCorp . A 
database manager is promised for 
next spring . 

The only othe r progra ms in the 
pipe line ar e communicatio ns pack· 
ages being deve loped join tly with 
o ther software companies, which 
will add micro- mainframe links and 
networking. 

The costs of Visio n cou ld be 
anoth erdis incentivc. The Applica­
tio ns Manage r costs £375 (p lus 
VA1), to which must be added the 
cost of the aplications packages and 
the mouse. 

For a user wanting VisiOn Cale 

and VisiOn Graph the cost will be 
£935 (p lus VA1). With Vision 
Word the price rises to £ 1,170 (plus 
VA1). 

Dea lers at the UK launGh were 
less than impr essed with Vision. As 
one pu t it: 'VisiCor p is built a rou nd 
thesuccessofone product , Visicalc, 
and tha t has had its da y. I sell 40 
Lotus I ·2·3 packages for every copy 
of VisiCalc. 

'A ll that VisiO n seems to offer is 
a mo re user-frie ndly competito r for 
1·2· 3 but without the database. A t 
£1,200 a throw it is hardly good 
value for money.' 

MS-Windows feat ures passive the system are As hton-Tate , Con­
and intellige nt windows ; a b lock of text MBA , Lotus, Peachtree, Soft J 
text , for exam ple, may be re- warcArtsan d Software Publishing, 
alignedw hent he window inwh ich it and ACT and Micro Focus see m 
appea rs is moved to ano ther area of likely to join them. 
the scree n , while a simple display Th e first systems with MS­
may be clipped as its window Windows are due out in the US on 
shr inks. It a lso allows over-p rinting April 30. 
part of a window with a relevant Each manufacturer implemen ts 
'help' box. the package , usually by adding two 

In alphabe tical o rde r , MS- device drivers - an interface to 
Windows ' 23 suporters are: Altos, handle the keybo ard and mouse 
Apple /Rana, Burroughs , Bytec, input , and another for the screen 
Colum bia , Compaq , Com puter ou tput. 
Devices, Conve rgent Technolo- It may be that Microsoft needs 
gies , D ata Ge neral, DE C , Eagle, the suport o f IBM to stand a real 
Hewlett -Packard , Honeywell, chance of esta blishing a sta nda rd 
ITI , Mindset , NCR , Polo Micro· with MS-Windows. Mr Fraser 
syste ms, Seeq ua, Tandy , Tele· pointed out that IBM doesn't 
video, Texas Instru ments, Wa ng usua lly follow suit. It will not 
a nd Ze nith . pronou nce on windows until i t is 

Software produce rs support ing ready to. 

lnoc:tion-threeappllc.ttionsandacrapllicsmenusharingonesclftll. 
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ITT extras 
The multi n ational IIT Co rpor a tion 
is set to tak e on IBM wilh a product 
that undercu ts the PC by about five 
pe r cent. 

rrr ·s machine. called the Xtra , 
will be launched at next week's 
Comdex show in Las Vegas and will 
be on sale in the US fro m April. 

ITf has based the machine 
around the 8088 processor and is 
promis ing IBM co mpatib ility. It 
will be offe red in two versions. 

Th e $3,000 model h as 128K of 
RAM , twin flop pies and 
monochrom e monit o r. 

T he more expe nsive ve rsio n is 
inten ded to comp e te with the IBM 
ha rd disk XT machine (hence the 
Xtr a labe l on IIT 'so ffering) . 11 will 
have a IOMb hard disk. 

Apart from the lowcr cost. lTTis 
pinning its hopes on the extras it has 
built into its machine . including 
communications faci lities to link 
in to ITT se rvices suc h as electro nic 
mail. There is also a lilt and swive l 
mechanism o n its monitors and a 
redes ig ned keyboa rd. 

ITT says the machine will in­
co rporate the window extension to 
the MSDOS oper at ing system (re· 
port , page 5) . 

Un like IBM. ITT is not an 
es tablished comput er manufactur­
er. Its main invo lve ment in co mp ut­
ing has been asa maker of termina ls 
and printers and its previo u s foray 
into the perso nal comput er field 
was th roug h a dea l with App le 
which a llo wed the com pany to 
asse mble App le l lsand sell them as 
the llT 2020. But this was not an 
o utstandi ng success. 

IBM ON THE LINE- ACT has adapted Its electronic mail package Micromail to 
support the IBM PC, openingthe service up to many new users. The package lets 
subscribers send and receive messages, link to Telecom Gold, and send telexes. 
It costs £109 for which you get access to an electronic mailbox for a year, 
communications software, and documentation. ACT, distributor of the Sirius 
1nd 1111nuf1cturerofthe Apricot, is on 0272 211733, • Co -incid entally. IBM has 

announced the PC XT/370 de sktop 1- ---------------- - ----- --; 

system in the U K some five weeks Keep"1ng t1"me with a PC 
afte r its ap pea rance in the US. Th e 
XT/370 looks identical 10 the PC's Unspecta cular thoug h ii may look 
hard disk co usin, the XT. but it th is mode st littl e devi ce is un usua l. 
interfa ces to IBM' s VM mainfram e It is ca lled Pix1ik and is a rea l-t ime PI)( TIN 
operati ng env ironme nt and gives a clock that fits externa lly 10 the IBM 
wide r ra nge of funct io ns to use rs. PC. Yo u plug it into the p arallel 
With IOMb of hard d isk it will cost print er port and slo t the p rinter into 
£8 ,228 plus VAT . an d you will also it. II has a pow er supply good for 
have to fork ou t £919 fo r the two yea rs and cos ts £57. 70 fro m 
soft ware . Pixel-Plu s. 0530 62565. 

SOf"TW ARE PCN rounds up the latest add-ons. 

Games 
Atari: En glish Software (06 1-835 

1358) has ex pand ed its At ari 
range with ga mes for 1he 400. 
800, 600XL and 800XL. cost ing 
£9.95 eac h . Th e titles includ e 
Batty Builders, Air strik e 2. and 
Cavc run ncr. And A llrian (0753 
45201). a newco me r to the Atar i 
field, is publi shing a series in 
16K for the fu ll ran ge of micros. 
Suppli ed o n cassc u c. at £7.50 
each . they are Intru der Ale rt. 
Rings of the Emp ire, Space 
T rap, Giant Sla lo m, and Crazi­
tack . 

Colour Genie: T he Ipswich Softwa re 
Facto ry has re lease d th ree 
ga mes for Lowe's· Colo ur 
G enie, e ach cost ing £8. A- 10 
Bomber is a Scramb le-type 
ga me. Genic ped e pi ts you 
aga inst sp iders and scorpions. 
and Mart ian Rescue invo lves 
picking up a ship -wrecked crew 
while avoidin g Martia n attack­
ers and asteroid stor ms. 

Commodore: An inte res ting idea 

from Audiog eniccatcrs for bot h 
Vic 20 and Co mmodo re 64 
use rs . Its new casse tt es store 
differ ent vers ions o f the same 
game on ei ther side. Tw o in this 
ser ies are current ly avai lable : 
Cat ac lysm and Bo nzo. Catac· 
lysm is shoot-e m-up style and 
costs £5.95; Bon zo. for £7 .Q, 
has ladd ers. leve ls . and bo xes. 
Brodcrb und. the US so ftware 
prod uce r dist ributed in the UK 
by Softscl (01-844 2040) ha s 
adap1ed its Spa re Change ca r­

too n ga me for the Co mmodore '------ ---"=----- --- ~~~ - = -~-- ., 
64. Th ere are a lready for the Zeppelin ResclM 1nd Conqueror 1mong othen from M1rt.elinc Micro Software. 
Apple and Atari. In th is game 
you own a Spa re Cha nge Arcade B • pat ible comp u ters. Versions fo r 
and have lo Slop pilfering by !WO usmess the IBM PC , Apri cot , and NCR 
Ze rks. Market ing Micro Sof t- Sanyo: A boo k-keeping system with Dec is ion Mat e V are p lann ed. 
ware. close r to ho me in Ipswich the pro mising name o f Prop he t Commodore: Al so from Brod erbund 
(0473 462721), h as a US import has bee n launched fo r Sanyo (sec unde r Games) com es Bank 
for the 64 ca lled Ze ppel in micros by Logi<ek (0257 Stre et Writer , a word process or 
Rescue , costi ng £ 19 .95 o n disk 426644 ). II includ es sa les. for the Commodo re 64. In the 
or£17.95o n tape. A nothe r from nomin al and pur cha se ledge rs, US it cos ts $69.95. 
the same compan y. Co nqueror. invoicing. stock control. 
is' for the Vic 20. Thi s has a payro ll, and a report ge ne rato r . 
med ieval set ting and cos ts The fu ll package cos ts £750 plu s 
£1 5.95. VAT. 

11r11111-1 Sirius: Croydon systems co mpany 
En cotcl (01-686 9687) has 
added a built- in ca lculator to the 
newly-r e lease d vers io n of Spe ll­
binder for the Sirius. At £320, it 
includes assembler files o f vid eo 
and printer driv e rs . editin g 
chara cters, micro pro grams an d 
docum entat ion . Paperless 
office s are a lso the aim of Micro 
Nat io nwide (0293 5 11482) with 
its Mem o 2000 packa ge. Run ­
n ing at 1200bp s. th is lets a Siriu s 
user hoo k into T elecom Go ld. 
o ther Siriu s systems. o r co rn-

IBM PC: ACS of London (01-883 
7302) has be en appointed by 
Micro Marke ting Inte rnat iona l 
and IMS! of the US to d istribut e 
their products in the UK , bring ­
ing ove r programs for the IB M 
PC. Fo ur·Point Gra p hics costs 
£132 ; Bisybase , 10 sch edule 
yo ur day , costs £183 ; Job Cost· 
ing is £183; and Investment 
Manager, compatibl e with 
Lot us 1-2·3, COSIS£199. 

CPIM, MSDOS: Corpor a le Modellin g 
Cons ultan ts h as unve iled Uni­
for . a£950statistical fo recas tin g 
packa ge for b usiness systems. It 
prov ide s the too ls to develo p 
models fro m which forecas ts 
can be made . 
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Mission SOftware's complete package on Projec t Volcano, 
is probably the mos t advanced Adve ntur e Compu ter Game 
Package you have considered this year. It is no l just fOf 
t he dedica ted game player bu l for those that want to get 
involved In Secret Codes - Messages. and the seamy-side 
of 0 16 (British Intelligence) and the K.G.B. 

I 

IT IS A MUST FOR THE SINCLAIR SPECTRUM 48K AND DRAGON 32 HOME COMPUTER OWNERS. 

When you receive your Adven ture Game from M iss ion Softw are Limit ed, included in the package is your 
Passport to the lntema tlona l workings of the Secret Agents. 

vOUr personalised Passpor1 will assist you in nego tiating the K.G.B. network in the Sov iet Block 
COuntries and vital to the succ ess of your mission . 

Command Headquarters wi ll give you infor mation t hat ot her Agen .ts have recorded. t~the r with their 
Communication Log, M ission Inst ructions . Secre t Memos, Classlfled Diagram. Full Briefing Instruc tions 
and other Secret Data 
1rs UP TO YOU TO BREAK THE CODE AND BECOME A SUCCESSFUL SECRET AGENT. 

• we know your lrienct5 will want 10 
become Secret Agents and use your 
game , we will be quite happy to suppty 
them wilh their Passport and 
Oocumeots for £2.95 per kit This w~ 

~s:,,avs..;~~~ 
• The moment YoU tell us YoU have 

compe ted your current a.,sig,vnenl we 
will advise by Secret Data. details o4 
hOw to penetra1e one ot the Wood's 
mosl seae1 estabijshments . 

• To obtain you r Gatne and pef'SOl1al 
Passi,orl wi th all its Secret 0ocul'Tlef1ts 
send a CheQue or PoslaJ Omer tor £6.95 
(inc. P .P . & VAT.) with the Coupon at 
!he loot ol this advert isement 

OAOEA MISSION 1 TODAY ANO JOIN 
THE GROWING NUMBER OF SECRET 
AGENTS OPERATING FROM COMMAND 
HEADQUARTERS. 

We rely upon our Agents lo feed bac k informa tion lo make 
fu rther projects interesti ng and complex, to lax your 

~l itw ae~~~ ~ ~~~&>~rw~rt~1f~%~
1
· ................ .... 

~ri;~~i~~~e~!~ii~~:~~s 
the Miss ion exc ili~ and enjoyable which 

makes it a m usl ,n Compute r Games . 

_-----------.--PLEASE SEND ME MISSION 1 FOR MY (TICK AS APPLICABLE } .. 
DRAGON 32 0 SINCLAIR SPECTRUM 48K O • 

.-,,,_,,_ J 
___ ___ _ __ < 'I 

I s s I 
I.IMITl:I) 

COMMAND HEADQUARTERS · 1st FLOOR 

Ni 
I 
l r 
I;. 49 GRANGE ROAD · DARLINGTO~ · Co. DURHAM 

DL 1 5NB · TELEPHONE (0325) 483344 
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EXTRA PASSPORT CODE-BREAKER £2.95 0 

I ENCLOSE MY TOTAL REMITIAN CE OF£ 

CHEQUE S AND POSTA L ORDERS MADE PAYABLE TO 
MISSION SOFTWARE LIMITED 

NAME . 

AD DRESS ...... . , . .. . 

• I 

• I 
I 

MISSION SOFTWARE LIMITED I 
COMMAND HEADQUARTER S· 1st FLOOR · 49GRANGE ROAD ' 
DARLINGTON · Co. DURHAM · DL 1 5NB · TEL (0325) 483344 ------------

,· 
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LLAMASOFT! ! 
awesome games software 

ti VIC 20 
~fV,..,./ CBM 64 
}ffol . ATARI 
~ ~· SPECTRUM 

NOW Ill BOOTS. LASKEYS & 
MANY RETAILERS, OR FROM 

49 MT. PI.EASAIIT, TAOLEY, HAIITS 

TEL. 07358 4478 

AMAZING SOFTWARE 
BARGAINS BY MAIL 

TELEPHONE ORDERS WELCOME 
100s OF TITLES AVAILABLE 

SPECTRUM OUR PRICE 
1. MANIC MINER BUG BYTE £4.95 
2. JET PAC 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 RICHARD SHEPHERD £5.25 
13. DEVILSOFTHEDEEP RICHARDSHEPHERO £5.25 
14. KONG OCEAN £5.20 
15. PENETRATOR MELBOURNE HSE £5.95 

COMMODORE 64 
1. KONG ANIROG £6.99 
2. SCRAMBLE ANIROG £6.99 
3. ATIACKOFMUTANTCAMELS UAMASOFT £6.50 
4. GRID RUNNER LLAMASOFT £6.50 
5. HOOVER BOWER LLAMASOFT £6.50 

VIC20 
1. METALLAMA'S LLAMASOFT £5.25 
2. GRIDRUNNER LLAMASOFT £5.25 
3. ARCADIA IMAGINE £4.75 
4. BEWITCHED IMAGINE £4.75 
5. JET PAC ULTIMATE £4.75 

SPECIAL OFFERS FOR 
SPECTRUM 

THEHOBBIT­
MELBOURNE HSE £10.95 

VALHALLA- LEGEND £11.95 
All PRICES INCLUDE POSTAGE + PACKING 

SENDCHEOUEIPOSTAL 0RD£R5 TO: 

DSS DISCOUNT SOAWARE SUPPLIES 
8 POt!IUND ROAD, LONDON Wll 41A. 

ACCESS WELCOME 

PCN Charts 
T his top 30 ga mes list is compiled from both independ ent and multipl e sour ces across 
the nation. It reflects what 's happening in high streets in the two weeks up to November 
10 and, like the micro charts, does not take account of mail ord er sales. The micro 
charts this week show the numb er of machines sold in the same two-week period so they 
tell the story in the high str eet between November 11 and November 25. 

GAMES 

Top Thirty 
GAME TITLE PUBLISHER MACHINE PRICE 

• 1 (5) Valhalla Legend Spectrum £14.90 
T 2 (I ) Lunar Jet Man Ultimate Spectrum £5.50 
.... 3 (3) Flight Psion Spectrum * £5.95 

• 4 (12) Ant Attack Quicksilva Spectrum £6.95 

• 5 (- ) Atic Attack Ultimate Spectrum £5.50 
T 6 (4) Hobb it Melbourne Spectrum * £14.95 
T 7 (2) Manic Miner BugByte Spectrum £5.95 

• 8 (9) Jet Pac Ultimate Spectrum * £5.50 

• 9 (22) Splat! Incentive Spectrum £5.50 
.... 10 (10) Gr id runner Llamasoft Vic20* £6.00 

• 11 (6) Hovver Bovver Llamasoft C64 £7.50 

• 12 (- ) Arcad ia Imagine V20* £5.50 

• 13 (15) Horace and the Psion/Melbourne Spectrum * £5.95 
Spiders 

.... 14 (14) Chukki e egg A&F Spectrum £6.90 

• 15 (8) Kong Ocean Spectrum £5.90 

• 16 (- ) Computer War Thorn V20* £29.99 

• 17 (23) Harrier Attack Martech/Dm:ell Orie £6.95 
T 18 (7) Zoom Imagine Spectrum £5.50 

• 19 (29) Bugaboo Quicksilva Spectrum £6.95 

• 20 (28) Corridor s of 
Gen on New Generation Spectrum £5.95 

.... 21 (21) Purple Turtles Quicksilva C64 £7.95 
T 22 (13) H.A .T.C. Hewson Spectrum £7.95 

• 23 (- ) Hungry Horace Psion/Melbourne Spectrum * £5.95 
T 24 (18) Scrabble Psi on Spectrum £15.95 

• 25 (- ) Sheer Panic Visions Spectrum £5.95 

• 26 (- ) Skyhawk Quicksilva Vic20 £7.95 

• 27 (19) 3D Deep Space Postern Atari* £8.00 

• 28 (- ) Pyramid Fantasy Spectrum £5.50 

• 29 (- ) Hunt er Killer Protek Spectrum £7.05 

• 30 (- ) Metagalactic 
Llama Llama soft Vic20 £6.00 

*Denotes available on other machines 
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PCN Charts 
Neil her mail order nor deposit-only ord ers are included in these listings. The prices 

quoted are for the no-frill s models and include VAT. Inform ation for the top-selling 
micros is cu lled from retail ers and dealers thr oughout the country and, like the games, 
is upda ted every altern ate week. 

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

. HARDWARE 
Top Twenty up to £1,000 

MODEL PRICE DISTRIBUTOR .. 1 (3) CBM64 £220 (CO) ... 2 (l) Spectrum £99 (SI) 
... 3 (2) BBCB £399 (AC) 
~ 4 (4) Vic20 £140 (CO) .. 5 (6) Orie 1 £99 (OR) .. 6 (7) Dragon 32 £170 (DD) .. 7 (8) Tl/994a £90 (TI) ... 8 (5) ZX/81 £45 (SI) 
~ 9 (9) Atari 800 £300 (AT) 
A 10 (11) Apple lle £750 (AP) 
A 11 (15) SharpMZ 700 £240 (SH) 
A 12 (13) Lynx48 /96 £225 (CA) 
A 13 (16) Tandy Colour £)80 (TA) 
A 14 (19) Colour Genie £168 (LO) 
T 15 (12) SharpMZ80 A £349 (SH) 
A 16 ()8) CGLM5 £150 (SO) 
T 17 (10) Atari400 £150 (AT) 
A 18 (-) · Newbrain A £268 (GR) 
T 19 (14) Aquarius £70 (MA) 
T 20 ()7) Electron £199 (AC) 

Top Ten over £1,000 
~ 1 (1) ACT Sirius £2,525 (ACT) 
~ 2 (2) IBMP C £2,392 (IBM) .. 3 (4) Apple Ill £2,780 (AP) .. 4 (5) Commodor e 8000 series £1,200 (CO) ... 5 (3) HP86A £1,570 (HP) .. 6 (9) Apricot £1,719 (ACT) .. 7 (- ) Kay pro £1,949 (CKC) 
... 8 (6) EpsonQ XIO £1,995 (EP) 
... 9 (8) DEC Rainbow £2,714 (DEC) 
A 10 (-) Televideo TS-800 series £1,495 (MD) 

AC Acorn Computers. ACT- ACT. AP- Apple Compu1cr. AT- Atari Internationa l. BM- British Micro. CA-
Camputcrs . CO-Com m~ orc. DE:C- Oig1tal. DR- Drngon Data. EP- Epson. NP- J-le\l..le1t Pack~1rd. IBM-
IBM. LO- Lowe Elcctromcs. LL Lucas Logic. MA- Mattel. Ol - Olivctti. OR- Orie. SN- Sharp. SI-Sinclair. 
SO- Sord. TA- Tandy. TI- Texas lm,truments. 

TELEPHONE ORDERS 

01-952 0451 
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Softek is cootin,ulng IU March to the funh n t 
outp05tl of th e glluy fo, Sul)tntan of M.1c:hine Code 

Pl'09famming to txptnd its forct of Game Mnten . 
(Pwticulwy for Spectrum . CBM 64 tnd the Acorn Electron ) 

In retum wt will offe r formkllble outrigh t Plvmentl 

S:.~i:~o~~u: ::.t:!i-:S,i;, ~ !J~~n ;~~~!s~ 
£50,000 1 y e11 or mo111I 

If th is is you then phone immedilt ely or write to .•. 

SOFTEK INTERNATIONAL LTD. 
12/ '\.3Henrie1toxree1 C.ovencGoroen LondonWC28lH 

Tel , 0 1240 7877, 

SPECTRUM 
EXTENDED 
BASIC 
IMPROVE YOUR PROGRAMMING 
EASE DE-BUGGING 
HELPS YOU ADD STRUCTURE 

TO YOUR PROGRAMS 
The ten additional BASIC commands 
provided by Spectrum Extended Basic 
are considered an essential aid for 
most programming applications, so 
much so that many ofthese commands 
are standard features on othe r Basics. 

The program is compact , occupying 
less than 5K memory, isuserfriendly ­
requiring only a two key entry - and 
incorporates syntax checking. 

The program commands are used and 
entered just like normal Basic 
keywords. the program operates by 
trapping your usual keyboard input and 
testing for any of the ten additional 
command s. 

The extra comma nds available are : 

e AUTO eutolinel'll.l'l'ICef', 11.1tt80dinlitrv.1ldefinable. 
e ClOCK ON'()FF1 2houtctoek.dl~ oo 9Cfe.i . 
e DELETE 8-c lint,·blO(j,; Otltlil . 
e EXAMINE rnds111P9~~ dilplays l!vonnauon . 
e FIND find~t,tnngin Batoeprogrlffl . 
e MEMORY dilplaysmemory 11.«us. 
e RENUMBER lul ..... renurnbef"will'IGOSU8ttndGO TOs. 
e SCAOI.L ON'OFF oonbnuous suollin!il, 
eT RACE ON'OFF 91owsp,ogrlffl 1tl(ecutiot\, cli~tint.-:I 

l&8:lemefllwn-enlly e.dCUNcl. 
e vARlABLES cti~ysv...itll#l"IHll'ldainlents 

48K Spectrum Extended Spectrum - £9.95 

Afsoavailabte al Boob , W.H. Smith and aJI good 
a,mpute,shops . 
Send SAE kif Catalogue. 
DELIVERY: 
~~R()~ ~VA~;~~~ age&pacic.ing. 
ALL OTHER PLACl::r- 1°' lllf mall add £2 lorthe first 
p~ ram and 50p tor each subsequent program. Surface 
delivefy add 80p per program. 

§ so ~ w ar e l 
Send Cheque. Postal Order or Access No. to: 

CP Software, Dept PCNlA 
17 Orchard Lane, Prestwood, 
Backs HP16 ONN ~ 

~· 



Manic Miner 
Reincarnate 

Any Spectrum owne r strugg­
ling to get throug h Manic Mine r 
may be inte rested to learn how 
to get more lives. The numb er 
of lives you star t with is held in 
34269, so first MERGE the 
Basic prog ram and stop the 
tape. Then en ter "25 POKE 
34269, n" wheren is the num ber 
of lives you would like. Then 
RUN this program and star t the 
tape again. 

It is recom mended that n be 
no greater than 32 as it can 
corrupt the screen display and 
greatly red uce speed. 
Brian Sheldon , 
Morecambe , Lanes 
Some would say, this isn 't quite 
cricker . .. Ed 

Gazing in hope 
toward Jupiter 
I hope that the demise of Jupiter 
Canta b does not mean the end 
of the Ace . I think that lack of 
proper mar keti ng was one 
reason why Jupite r Can tab did 
not survive. The Ace is a good 
machine (bu t could have bee n 
better) and has a well wr itten 
user manual. 

Th e supposed lack of soft­
ware for the Ace is no problem 
to me . I have written a home 
accounts program , which I 
hope will be publi shed shortl y. 
and am working on a database 
wit h word processing facilities. 
which I will also put forward for 
com mercial publ icat ion. The 
lack of hardwar e add -ons , 
however , is a problem. 
A . Kashko 
Hayes , Middl esex. 

Keeping dealers 
in order 

I think thatsometh inghasgo t to 
be done about readers who 
advertise goo ds without having 
them in stock. 

I ordered a disk drive on a 
return of service basis which 
was well adver tised. Five weeks 
later th is was still not receive d . 
And not a word from the 
suppli er. So I sent a cancella­
tion notice with proof of deliv­
ery, and I advised Access of my 
actions, as my account had not 
been debiied up tO thi s point. 

Howev er, two weeks later 
the disk drive arr ived (t he 
supp lier had not accepted my 
cancellat ion). 

In the meantime I had pu rch-

10 

Don't carry a LOAD on your shoulders, 
unburd en yourself on PCN's letter s page. 

ased elsewhere , and received 
my order within three days. 

The only problem is that I 
ended up with two disk driv es. 

I bel ieve I was justified in 
cancelling the first order and 
the suppli er should have done 
the honourab le thing and 
accepted this . A nother poin t is 
Access should advert ise that a 
c redit card cannot be cancelled 
despi te a two-week notice. 
GS Dutton. 
Harwich , Essex. 

Commodore 
confusion 

I have ju st been brows ing ove r 
issues of PCN and . I'm 
staggered ... I'm shocked I'm 
... words fail me. 

!h ave ju st reread your adver­
tisement for the Personal Com­
puter News Sixty Programs 
pub lication for the BBC , Spec­
trum , Dragon and Orie. Good 
stuff! But . . I quot e , 'co m­
ple tely new collect ion of pro­
grams for eac h of the mo st 
popu lar and fast se lling com pu­
ters' Come, come, now PCN. 
Have you heard of the Vic 20 
and the Commodore 64? 
According to your own public a­
tion the curr ent seco nd and 
third posi tions in the charts are 
respectively held by the Vic 20 
and the 64, and at the time of 
publ ication the posit ions were 
second and fou rth. What has 
Co mmod ore done to you that 
you should so pointed ly ignore 
its comp uters when publishing 
the Sixty Programs books? 

The Vic 20 has been one of 
the most popul ar and high 
selling computers for donkeys 
years. But the above qu ote 

hardl y see ms fair on the Vic 20 
and the 64 and you have 
misq uoted the curren t 64 re­
commend ed price in PCN 
Charts, which is unforgiveab le. 

Whi le I am having a good 
moan, would you assure me 
your Bee game shown at the 
PCW Show will be listed in 
ProgramCards for ot her com­
putersapart from the Beeb , and 
don 't forget the 64 and the Vic 
20 this time! Let's face it, we 
Commodore owners have 
eno ugh to pu t up with our user 's 
manuals and can do without 
PCN ignor ing us. 
£Covell , 
Billericay, Essex. 

Ignore yo11 ... Heaven forbid! 
PCN 's books of 60 programs for 
the Vic and 64 are due ow next 
month (and we put the price 
prob lem straight 100) - Ed. 

High-rise idea 
for exhibitions 

Rea ding the PCN Dat e lines 
( which are an ace idea) made 
me thin k of an exhibition to 
which I went. 

Th e show was cramped into 
o ne hall of the Bingley Hall, 
Birmi ngham , with half the 
space taken up by a rest area 
and cafe. The stand s were 
virtuall y inaccessible unless you 
were a sixteen stone giant, with 
exper ience of ju do , karat e and 
heavywe ight boxing. The 
answe r to this problem? Two 
monito rs. lf theexhibi tingco m­
pany put a seco nd monitor 
high-leve l the n peop le at the 
back of the crowd co uld see. 

Of course this would not be 
ver y suitable for a company 

disp laying hardwar e , but my 
observa tions showed that 50 
people did not ( or were not so 
likely , at any rate) to group 
aroun d a ZX8 I RAM , or some 
ot her wonderful piece of hard ­
ware. 
Marc Clewer, 
Boumeville, 
Birmingham. 

Complaining rhyme 
of wasted time 

On Guy Fawkes ' Day I we nt to 
see 
the Brainwa ve show at NEC. 
I'd see n it in UK Eve nts , 
and so the tr ip (it see med) made 
sense. 
But all the hall s were bleak and 
bare, 
no home compute rs found 
there. 
(It rea lly wasn ' t very funny , 
I'd was ted lots of time ,and 
mone y) 
Next time you hear of shows in 
Birmingham; 
befo re you pub lish, tryco nfi rm­
ingham! 
Mike Campbell Jones 
Dinos Powys, 
S. Glanu~rgan. 

PCN £10 Star L!dter 

'Tis with regret I must admit 
How Datelines sem you on a trip 
That wasted time, and money 
too 
And caused concern to mo re 
than a few. 

But we did all within our power 
To check the facts- the day, the 
hour 
And spread the word in all good 
faith 
That Brainwav e was the trip to 
make . 

(A nd since you complain in 
novel way 
You winstarprizeand£/O we'll 
pay!)-Ed 

Share your thoughts in the 
UK 's liveliest micro weekly 
letters oolumo s. Funny , feisty 
or fanciful, your letter oould 
win you £10 if it 's.of sta r 
status. 
WllfltlO: Random Acces s, 
PersanatCo mput er News, 
VNl} ,Evelyi)House ;62 
OxfordStreet , LpndonWlA 
2HG. 
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Lost in arnazeo f bitsa nd bytes, trapped in a forest of errors, bugged by Basic? Whatever the problem , 
CALL on us. Our panel of experts is at your command. 

Write to: Routine Inquiries, 
Personal Comp uter News, 
YN U. Eve lyn House , 62 
Oxford Street, Londo n WIA 
2HG. 

All about Videotex 
plus a little hack 

Q I hear and read of Prestel 
and Teletext. What are 

they? What is the difference 
between them? How do I go 
about getting my micro ri gged 
up to use them? How much does 
it cost to jo in and for the use of 
each page? 

Also, I've seen WarGames­
is it possible for a person to link a 
private computer to an interna· 
tional network and pass all 
security measures? 
Name and address suppiied 

A Prestel and Tele text are 
different versions of what is 

known as Yideotex - the 
technology that hooks the hum­
ble domestic television up to 
remote computers. Yideotex 
comes in two forms: Teletext, 
which broadcasts the informa­
tion as part of the telev ision 
signal; and Yiewdat a, which 
uses the telephone network. 

Teletext is non· interactive. 
You can rece ive the informa­
tion but you can't send mes · 
sages back to the remote com­
puter. To receive it, you will 
need a spec ial adap tor which is 
usually built in to the television . .I 
T o use Teletext serv ices, such! 
as Ceefax or Ora cle, costs 
nothing and there are no sub­
scription fees. 

At the moment the only 
micro that can rece ive and 
process Teletext information is 
the BBC B equipp ed with a 
Teletext adaptor (£225). 

Yiewdata is bett er known by 
th e name of the largest com­
mercial Viewdata service -
Prestel. The re are others that 
can be accessed by members of 
the pub lic as well as private 
viewdata services run by com­
panies for their own internal 
purpose s. Prestel is run by 
British Telecom, which sub-lets 
space on its computers to orga­
nisations known as information 
provide rs. The se maintain their 
own databases which may be 
open to any Prestel user or 
restricted to what is called a 
closed user group. 

From the micro user point of 
view the two most useful in­
forma tion providers are Mic­
ronet 800 and Yiewfax 258, 

whose pages are packed full of 
informatio n about micros, 
latest micro news and software 
you can download and run on 
you own machine. 

To use Prestel and other 
viewdata services you will need 
to buy a mode m which converts 
digital signals into analogu e 
signals for transmission over 
the telep hone system. You will 
also need the software that 
allows your micro 10 talk to the 
compu ter on the other end of 
the telephone line. It is now 
possible to buy for most makes 
of micro a hardware/software 
package of this kind of under 
£100. 

On top of this you will have to 
pay a quart erly subscription of 
£5 to gain access to Preste l and a 
five pence per minute connec­
tion charge if you use Prestel 
during normal office hours (the 
rest of the time it is free). Most 
closed user groups on Preste l 
(like Microne t) charge an 
annual subscription (in Mic­
ronet's case it is £8 a qua rter) to 
gain access to some or all of 
the ir pages. In fact , most of 
Micronet' s pages are open 10 
publ ic access and it is only its 
electronic mail and teleso ft­
ware pages that are restricted to 
members . All of Yiewfax 's 
11ages are open to public access. 

In addition , some pages on 
Prestel carry a frame charge . 
This can be as little as Ip per 
frame or as much as 50p. Most 
pages on Prestel are free and 
you will only have to pa y 10 loo k 
at or use those pages that carry a 
serv ice or software. (Even this 
is not a hard and fast rule). 

As for your final point: yes, in 
theory it is possible to use your 
micro with a suitable modem to 
gain access to mainframe com­
puters. Believe it or not an 
Amer ican micro 'hacker' re· 
cently appeare d in court be­
cause he managed to br eak into 
a Department of Defense com­
puter. 

To be able to do this yourself 
(which, of course, we do not 
recommend you trying) you 
would need to know the tele­
phone numbe r of the compute r 
and the passwords that will 
allow you to log on. 

Snow joking matter, 
ona64 

Q A couple of months ago I 
bought a Commodore 64 

together with the relevant dat a 
cassette recorder. 
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I am using the 64 with the 
Texas Instruments colour moni­
tor BGC370. This has a total of 
eight different chann els. Chan­
nels 7 and 8 are the ones I'm 
using. 

It has all been a litt le bit 
fru stratin g since on both chan­
nels the message Ready For Use 
lasts only a short period before 
the ~ reen becomes snowy. 

After a couple of minut es the 
screen is all ri ght aga in, but 
when I' ve typed in a pro gram 
listing the screen has become 
snowy again. 

Could you please advise me on 
what is going wrong with this 
colour monitor . The troubl e 
does not occur when I use my 
other monitor , a 12in Zenith 
green screen model. 
KH Tjoa, 
Amsterdam , The Net herlands 

A With Chr istmas on the way 
this is a topica l and pic­

turesque pro blem. but that 
won't be much consolation to 
you as you pee r through a 
blizzard at your coding. How 
can the snow be thawed? 

The answer prob ably lies in 
the Commodore 64 rather than 
in the monitor. The fact that 
you have no trouble with the 
monochrome monitor doesn't 
necessa rily indicate that it is a 
fau lt in the Texa s Instrumen ts 
unit - but there is also the fact 
that some users of Commod ore 
64s in the USA ha ve experi­
enced just the kind of trouble 
you desc ribe . 

You co uld first check that the 
TI monitor is blameles s by 
run ning the 64 with a colour 
television or two. If the snow 
conti nues to fall across the 
screen you can be reaso nably 
sure that the problems lies in the 
64; if, on the other hand , the 
scree n displays are clear you 
should take the monit or and the 
pro blem to your near est dea ler . 

You don 't say where you 
bought the 64 or where it was 
manufactured, but the snow 
phenomenon has been a prob­
lem on some US machines. 

T he answer, if you can nar­
row down the source of the 
prob lems to the 64, is relatively 
simple but it isn't one that you'll 
be able 10 deal with yourself. 
The Amer ican expe rience has 
dem onstrated that what is re­
quired is a capacitor in the video 
circuitry of the 64. You should 
take the system to a Commod­
ore deale r and ask them 10 
make this mod ificat ion. 

legal thoughts 
from abroad 

QI bought a BBC Model B· 
thi s summer , and have 

found that it is equipp ed with 
the 1981 Basic, not the 1982. On 
lop of this, ii is faulty. I have 
found out what the fault is, and 
have wrill en to the dealer I 
bought it from, but they don' t 
even answer my letters. What 
should Id o? 
Toni a Galea, 
Poa/a, Maira 

A First the bad news. Acorn 
says that the vast majo rity 

of machines curr ently being 
produced include the new chip , 
but this depend s on availabi lity 
of chips, and therefore it's still 
possible to buy a Model B with 
the old chip . The company sees 
this as a gradual changeover , 
and as the spex adverti sed are 
for the old chip, Acorn is 
perfectly within its right s to 
carry on selling it. 

There should only be a very 
few cases of this, but this 
doesn"t rea lly help you . It 
sho uld be possible to upgrade , 
as you just need to switch the 
chips. but your being in Malta 
might make this expensive. 
Check with Acorn first. 
doesn't rea lyhe lpyou. It should 
be possible to upgrad e, as you 
just need 10 switch the chips, 
but your being in Malta might 
make thi s expensive . Check 
with Acorn first. 

As regards your defective 
micro , your living in M alta 
should not affect your rights 
unde r UK consumer legis la­
tion , if you bought from a 
British compa ny. You should 
write to the company, recorded 
delivery if you ca n, saying that 
you have been sold defective 
goods , and that you want your 
money back. 

In the UK you would also say 
that you intended to take legal 
action against them for the 
recove ry of your money unless 
the compa ny replied with a 
reaso na ble per iod - say seven 
to 14days - but asyo ud o livei n 
Malta, this may not impress 
anyone much. 

But do write again and try 10 
get some means of proving tha t 
the leller was actually deli­
vered. Th en you've got to find 
some way of enforcing your 
r ights in thi s coun try. If you 
have a relative who could do 
this for you , that would help. 

It 



NEWS 
from SPECTRUM 

DISK DRIVE 
for ZX SPECTRUM 

Now from SPECTRUM a Disk Drive tor the 
ZX SPECTRUM exclusive to SPECTRUM 
stores see our ad for full det.tlls 

Super new add-on 
for zx SPECTRUM 

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

• Quality printer 
at under £200 

SEIKOSHA GP-100A now only 
£199 .95 from Spectrum. 

LATEST NEWS 

• For up-to- dat e news, informa ­
tion & offers from SPECTRUM - see 
PRESTEL page 600181 fo r fu ll 
details. 

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• 

Nl:W SPECTRUM 
MEMBERS 

Check our address pa,el • there are many 
new SPECTRUM dealers throughout t he UK 
so there's a sood chanct th ere'll be a SPEC­
TRUM centre neu you. 

AFTER SALES CARE 
SPECTRUM service centres will ensure that 
should your machine 'go down' we will get 
it running a,a ln as quickly as possible . We 
.tlso offer utended warrant ies at reason­
aole prices too! • ask your SPECTRUM 
HOME COMPUTER CENTRE fo r fuh details 

COMPUTER 
DEALERS 

(or prospective Comp uter dealers!) If, you 
wou ld like to know more about becoming a 
SPECTRUM APPOINTED DEALER on an 
exclusive area basis, please write to MlkE 
STERN, Spectrum (UK) Ltd., Burrowfleld, 
Welwyn Garden City , Herts . or telephone 
(07073) 34761 

Fantastic Value from Spectrum! 

COMMODORE 64 
BUSINESS 
PACKAGE 
s~yE £200 i 

Includes: 
• COMMODORE 64 
• DISK DRIVE 
• COLOUR MONITOR 
• COMMODORE PRINTER 
• FUTURE FINANCE 

PROGRAM 
Plus! 

• FREE! GAMES DISK WITH 
SIX GAMES 

FOR THE SMALL BUSINESSMAN ... th is has to be the 
business computer opportun ity of a lifetim e! This 
superb, top-value package includes everything you 
need t o 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 fu ll colour . The system's 
compl eted with a Commodo re disk drive - store your 
entir e filing system. account s. sales records. etc . - plus 
tractor -feed printer, and a 1701 colou r monitor . 

It really Is tremendous package - at SPECTRUM'S 
incredible low pri ce. it's unb eatab le! 

ALL THIS FOR ONLY 

£899" 
OR LESS! 

All ttems can be purchased se:perately • ask your loca l 
SPECTRUM de aler for price • 

COM-64 Home Entertainment Package 

ONLY 

£219" 
(Normal retail price £282.85) 

SAVE OVER £40 
Includes: • COMMODORE 64 
• CASSETTE INTERFACE • CASSETTE 
RECORDER • QUICK-SHOT JOYS­
TICKS • CASSETTI; WITH 4 GAMES 

Not aN 1ten1 urry ••ery ••YertlM• Item , pl-H p llo"• .._ .. ,.. ,nakln1 a jo,ar"ey · prlcH c-ruc at time of 1ol n 1 to press l&OE 



Sensational 

COMMODORE 
VIC-20 

Offers from Spectrum! 

ONLY £9995 
VIC-20 

EXPANDER PACK 

All this for 
under £2001 
Include s: 

SINCLAIR 
ZX-81 

Super-Deal Offert 

--~ 
. - --=--: ~:;i:;cc-=-C:::::: ~~=-=---~--

. . -

Model B Micro 
::~gRUM £199 
BBC Model 'B' with Disk Interfa ce Fitted £4611 ,7 S 

Sensational Offer for BBC Owners! 
OPUS 

DISK DRIVE 
for BBC Model 'B' 

• Vic-20 comput er ZX-81 COMPUTER • Tape Interface Now from SPECTRUM ·< DISK DRIVE for the SBC at under £180. 
• Tape Recorder Plus 16K RAM PACK Compareth i, pnce withanyothe rDiskDnve forth e BBCandwe 're 
• RA sure you'll agree that this really is terrifi c valu e for money · But 

64K M Expansion Plus 4 Games HURRY! stocks are limited and are sure to sell fast. so get to your 
pack ALL FOR ONLY local SPECTRUM dealer NOW! £=,$~.;~:;;~ £5695 £ 

NormaU y t:1U .7 S 

HURRY! Only w hile offer lasts! 

ZX-81 ACCESSORIES 
64K RAM PAC,: .. 
16K RAM Pack . . 
LI.. Printer . 

£54.95 
. . £24.95 

. £39 .95 

Other equipment 
for the BBC 

STACK LIGHT RIFLE BBC Single Disk Drive 100k .... £265.00 
BBC Dual Disk Drive 800k . . . .. £803.85 
BBC Tape Recorder . . .. . £29 .90 
Acorn Sottwue Canette -Basc-d 

BBC 

BUGGY 
£.189.00 

(ArrMng Nowll . contM comp lete­
with 12 feet ot ub le vid thr,u-
e11citlng W ion software g,mes including "HIGH 
NOON SHOOTOur· with full SO\lnd tfftth 

~:um £.29.95 

For Commodore 
64 & VIC-20 

from....... . . . . ..... £9.95 
Acom Disk·Bued software ...... £11.50 
BBC Cusette- Bue d software from . £9.95 -------­
BBC BUGGY Spectr um Price . . .. £189.00 
IKON FLOPPY TAPE DRIVE for the BBC • 
the Ideal alt ernative! 

Spectrum Price .. . ... £155.25 
QUICK-SHO T JOYSTIC K Especla.lly for t he 
BBC • Spectrum Price . , ...... £19.95 

Now available : 
RC DIGITAL 

TRACER 
for the BBC 

,us.so 

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



SOFTWARE 
The Top sellers from leading Br1t1sh Software houses. 

Micro Dealer UK 
ZX SPECTRUM 

~~~: :t~~t~:!~\'et M~n" 
Ulti m• te ".t,Uc At1ic' 
Bug-byte "Manic M iner · 
O:.iichiln 3-D An t Att , clt'' 
A& F "("1K kit t~ ·· 
cos "Poor· 
gr,!~' ::~:~~ .. of the :hinf!\ 

01<1Cli$ilY,1" G•me, Designer' 
lmag1nf' .. Ztoom ' 
lnu:nttvt ''Spl,tt'' 
Ntw Gtn er,tion "Co mdori of C.enor1" 
Ou,chilv, Bll,tj<lboo" 
UtUm•t e ··1,1 Pu " 
Artie "Oim erH ,on O P.tructors 
Prol t k ··Hunte r Killer .. 
Red Sh,ft "'Al)OUlyose ' 
Ocun "1'r.1nwersion "' 
Uthmailt Tr.1ni Am 
Addictiv e G.ime1 .. Footb.111 M,1n,1ger'" 
Ov1clr.s ,t,.,1, ··Aqu.1pl,1nr·· 
Dooc "Or 11rlH C.1v, 
Artie · l ·D Comb at Zone· 
Hf'wson ··J·D SP•teW,us 
Commodore 64 
LIAm.uott HOVVf'f 8ovver"' 
Ll,11mnoft Att1ick of the M11t,1nt 

<14.H 
U .JO 
U ,JO 
U .tJ 
U .fJ 
£6 .tO 
u .u 
.C7. J O 
u .to 

£14.H 
U.JO 
U .J O 
U .H 
£ 6. H 
£J. J O 
U .H 
(7 . H 
£9 .H 
U . IO 
U . IO 
£ 6 . H 
C6. t J 
(7 . f J 
U .H 
U .t s 

£ 7. J O 

Cameb' ( 7.J O 
Melbourne H~se " Hu,,gr,, Ho ,,ce ,, ( J,f S 
lnle rct ptor ' Siren C, ty · ( 7. 00 
Wmes M•ch,ne ·'l'l'H! f.abul,x,, W•n<I• aM! lht l« rt t 
of lif e !he u"1verst •n d ,ve,yt:hing 1(7 . t J 
8ubbleb 1n "hltrmin•tor •.. £J . t t 
Ouick1Hva "Purple lurtle1' 1(7 . tJ 
Otun Arm&oddrn ,... £ 6 .fO 
Melb,x,rn , Hou,e "The Hobb•t 64" 1(14.tJ 
Interceptor ·v.1utn R .. d,, .. 1(7 . 00 
Ll,1m,1soft"M,1trn f'i4.. <7. JO 

~~ 1r: k~ .. ~~ ·e·6! i~~1c Wwior " g::: 
VIC·lD 
Ultimat e '"' P•c .CJ. JO 
Ll,1muof t "Mel• G11act 1c Llam,11 b•tt le •I the edge 
of hm l'.. • ([6 , 00 
tm•gine "Bewitch ed.. CJ . SO 
Qukks,i...a ··Skyflawlr' C7 . tJ 
tl•m • ~ofl 'MAlri•" £6. 0 0 
lriltrtt p tor "Cruy Kon~.. L6 . 00 
lm1,t:ine "'Arud,a " ,CJ.J O 

BBC 
S.Oftw,1re lnvulon Al la d on Alph• 
c , ntaun " £7 .t J 
Pi lon "S•l oon S,1lt( . L7 . f J 
OoctorSoft 'Fli~ht Simulator' £7. t J 
Nncom ' Sp,1ce H1ghwdy' 1(7. H 
All1g•tor "Bug Blute, .. ,C.7.f J 

ORIC 
Softek ' Ord(ula'\ A.ev,n.,,· · £ 6.tJ 
1/K Softwu e ' Zor,i:on'1 Revl'ng , ,ce .J o 
M,1<1f'Ch . H•r• ier Alta<~" £6 . f J 

DRAGON 31 
Softelo: "U~h•' £1.t J 
I M,1urice Ml'C10S "M•unce M,nor' £7.t J 

SUNSHINE 
Cru11,ng (Or .1go n 311 £6 9S 
( ru1,,n,e (ZX Sp ec trum) £4 .9S 
Blind Alley fZX Spe<11um) £4 9S 
And10,ds (ZX Spectrum) £5.95 

G.al•• y Att•ck (ZJ( Spectrum 481<1 £5 95 
~word Fi,cht ( ZX Spectr um ) £S.9S 

MICRODEAL 
DRAGON 
The 1<1ng 
Spu eWar 
Oelenu 
Alutr.u 
1<.1t erpillar Att.1ck 
Space Monopoly 
Maniion Adven ture 

£8 .00 
£8 .00 
£8 .00 
£8.00 
£8.00 
£8.00 
£8 .00 

SALAMANDER 
Fran klin '1 Tomb (O r1.4on. SBC, Or ie) .. (.f .tS 
Lost In Space (D ,ago n, BBC, Ori e) .... (.f .H 
737 Flight Simu lato r (BBC B). . . .. U ,H 
Grid Runner (D ragon ) .. . . C7 ,tS 
Night Flight (Dr agon) ........ , ...... (7 ,,s 
Dragon Tre k (Dragon) .. . .... ...... (f,H 
Gr.and Prix (Or.ago n) . f.7.H 
Sal•mande r Gra ph ics System ( Dra&on) . C:t .tS 
Golf (D ra&on) . . .. £7 .H 
W!urd Wu <Dragon ) . £7 . tS 

LEDA COMPUTER CARE KITS 

GRANADA PUUONAL 
COMPUTING TITUS 
Tht ZX. Spectrum •~ howtog,e1 the 
~, from ,t o .,s 
Tht Spectrum Ptogr•mmer £5.95 
The S~ ctrum Bool<-ol ~~ 

£S.95 
lnt1oduc1ng ':ioec11um Mlch1M 
Code £1.'5 
The Apple U Ptogr•mme(, 
H, fldbool, £10.95 
Prog1,1mm1~ with Gi,1phtn £5.95 
The D••.:on 6 how to m•~ ttie 
rTIO\I of 11 £S.9S 
Computu'lg for ttie Hobbyt\ t 6 
sm1II 8wness (f'i.95 
S,mple lntelfK,ng P10,ecli H.9 5 
The88 ( M1CfO NIOPt-r l 
111:lilde !f'i.95 

For Disk 
£12.95 

BOOKS 
Commodoie 6• Compu11o« f S.95 
fht One 1 .and how to i t t I~ 
mo,.I from ,1 £S 95 
fhe Or~icon 32 bool, of ym~ 

£59S 
Comouter l•~u~i • nd their 
""' £s.,s 
Lyn,. Comoulm,i: f6.9S 
21 G, l'Ylf1 lo, tti t BB< 
Mero l5 .95 
Choiwng • MICrO(omputer U J S 
O.at.ib.l~ for tun 6 profit £5.95 
!ntroducm,i: t~ BBC MKrt'l £595 
SUNSHINI 

~~~~tfX ~~1
ru;,1e BBC £

5
·
95 

£S.,5 
The Worlc.•ng Or.,;on J 2 fS.95 
Of~ 32 G.imet M,&grr fS.95 

fhe Wo r\:lnf!'. Commodoit" 64 
£US 

Comnl06o1t" 64 M.ich,~ Codt 
M, \ltf (6 .95 
The Wo rlt1n1t o,~ £5 9S 
The Wo1b nic Spectrum (5 9S 
The WolUn( C8 M 6A (5 .9S 
Or.gon 32 G.im~ ,..,.~k1 fS.95 
r"'"' t>Or',11 Forih lo, tht 
BBC £S.,5 
Andro+d~ for ' "" 161( 
Spe<llum {595 
Sword Fight 101161< 
Spewu m iS .95 
C.ll.1l!'f'At1.1ck for 48K 

i~1'Z17;ylor16K ts .,s 
Spe<flum £5.95 
Cru~ "lll: to, 161< ':ic,ectmm £s.,s 

SHARP MZ 711 
(MZ-700 Serles Computer) 

FREEi 10 CASSETTE 
BASED GAMES 
The super new colour computer 
from SHARP. Now available in 
limite d quantit ies· inc luding 10 
FREE CASSETTE BASED GAM ES 
from SPECTRUM 

SPECTRUM PRICE 

£24995 

SHARP PRINTER ........ £129.95 
CASSETIE RECO RDER .. . . £39 .95 

SHARP MZ80A £399 ~ 

• ·l ,tJft·l: • l·l ,3 C-D I 

Sensational 
HALF PRICE offer! 
Buy th e DRAGON 32 from SPECTRUM 
for £175 and gel an ACCESSORY PACK 
for DRAGON including . COMPUTER 
CASSETIE RECORDER •J OYSTICKS 
• DRAGON CASSETIE TAPE 
(Tota l valu e £50 ) 

ALL FOR ONLY £2S 
DRAGON Single DISC DRIVE Now 
available £27S .OO 
JOYST ICK INTERFACE al low<; connection 
o f ATARI type Jo yst ic ks . £14.9S 

---·------------1 ____________ _ 

-------------
__ I _____ .,..,. __ _ -----

SPECTRUM 
PRICE 

£11995 

HALF PRICE OFFER! 
Brin~ .i copy of t h 1':i ad to your loc.tl SPEC· 
TRUM dealer when vou purcha~e .tn 
ORl(-4 48K and 1! will entitl e you to 
purc ha se t he fotlow1n~4 ti tl es of So ftw .trf' 

at HALF-PRICE• • MU LTIG.Afv\ES • 
ORICFLIGHT • CHESS • ZODIAC 

LYNX 96K 

For th e Lyn• own e rs who "re ready t o take the 
ne • t step. the 481< mach ine on be upg, adedt o 
full 961< spec ificat ion for just (t9 . ts 

LYNX 48K Model· 
SPECTRUM PRICE£ 199 

Now from SPECTRUM. the ntw l YNX 961( oflerinc 
fflOle worhp.a ce ro, .m'b it iou, progr,m, The mou 
lmport,nt fu ture of I~ 96 1( machin t h it , 
.additional memory In lull hi,:h rHo!utoon colour. 
i t prov1dH 37 SI< of RAM d11tclly ac(eni ble ,,., 
Bu ie· wilh up IO 1• 1< more •v.-il.able to prc>,:1•m1 
u1ing mac hine code As• to Sf'e lhf' sup,t, new 
lYNX 961< ,t SPECTRUM ·NOW• 

SPECTRUM PRICE 

Not all n o .. e, carr y eve ry ad ve rt ised It em, pleHe pho "e be fon m akl "I • jou r " • Y ,p r ices cor f'e« U tm e Of c ohl f t o pr eu 1&01 . 



INDESCOMP 

KEYBOARD 
WI TH F!,JLLY 

ADJUSTABLE SOUND 

INDESCOMP 
SOUND AMPLIFIER 

·• 
ONLY £10.95 

INDESCOMP 
32K 
RAM 

PACK 

. £39.H 

INDESCOMP 

JOY 
STICK 

INDESCOMP RS232 & CENTRONICS 
PRINTER INTERFACE ..... . .... £49 .H 

ALPHACOM Th ermal Print e r for ZX 

SPECTRUM - NOW DOWN TO £S9.H ~ 

DIGITAL TRACER 

From RD Labs 
for the ZX 
Spectrum 

£SS.SO 

ZX SPECTRUM 
48K 

£119.95 
<.PN '• ,"'11 nm: t""(f''*"' h.r,,.-11()100'WV' t, "l 

wh.i"-V...• wl'1 fh(o !Y.\pfo,ch1m (t)ITIJ'lll.l 'r"' 

'"tr' i , • ,•Ni hi. \1"' h, A-1 "h Ltd 

VISCOUNT DISK DRIVE 
Now from SPECTRUM a Disk Drive for 

the ZX SPECTRUM. The VISCOUNT 

51/,' ' DISK DRIVE 
system .tnd 
complete w ith 
all leads . 

PROTEC 
Joystick 
Inte rface 

£14.9S 

DK'TRONICS Keyb .. rd ...... .. £4500 
DK'TRONICS Ughtpe n ......... £1995 

STACKLIGHT Rifle with 
3 FREE c.AMES . . . .. £29 95 

PRISM VTX SOOO 

MODEM 
-

- - ' - - ..... VIJl'.5000 

Now . your ZX SPECTRUM is your key to 
the world with t he incredible PRISM 
VTX 5000 MODEM 
• Veru .tile modem for ZX Spectrum (16K 
or 48K) versions • Slim design f its easily. 
matches your micro • Instant access to 
Prestel • & Micronet 800 Informat ion ser· 
vKes • lnstint communiot.on w ith other 
zx Spectrum users • Use the Pnsm VTX 
5000 with ,1 Sinclair printer · and print Pres­
tel frames . Ask your loul SPECTRUM draler 
for furth er details - NOW! 

SPECTRUM PRICE 

£9995 

Slnclalr ZX INTERFACE 1 
The new ROM Cartrid&e/Joystlck interbn , 
Loads progr ams lnsb.ntlyl Takes two joyst iclcsl 
Just plu& k'I a.nd play. 

ONLYi:19 .91 
Plusl New ROM urtrtdge softw.1.re. 

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



ATARI 
Newl 600XL 

• 16t< RAM expandab le to 48k 
• Full stroke keyboard • Full 
sound with 3V1 octave range • 11 
Graphic Display mod es • Full 
colour (256 colours -128 colours 
can be disp layed at one t ime . Ask to 
see th is super new micro at your 
local SPECTRUM dea ler NOW! 

hc eption a l value from SPECTRUM and 
represen t ing prob ably the fines t hom e 
m icro comput er valu e on the market t oday! 
- The TEXAS Tl ·99/ 4A is built to an extremely 
high st andard and is highly recommend ed 
by SPECTRUM for its utt er reli ability . 

SENSATIONAL 
NEW LOW PRICE 

£8895 

Wide range of software availab le for TEXAS 
from your local SPECTRUM dealer . 

• : t • l : i i t ·) ,tJ 
COMMODORE 1701 
with sound .. _ . _ . __ .. £130.00 
SANYO 14" Colour TV 
(ideal asa moni tor) .. . . £119.95 
SANYO COO 312SNB 
Colour Monit or. __ . _ .. £18S.3S 
SANYO 12" 
Green Monitor. __ 

SPECTRUM PRICE 

£159.99 

ATARI VCS GAMES 
MACHINE 

SEIKOSHA GP100 VC. 
SEIKOSHA GP100 AS . . ..... £1f9.9S 
SEIKOSHA GP250 X ...... . . £249 .9S 
EPSOM FX 80 . £4.S9.9S 
EPSOM RX 80 ..• . .... £Jl4.9S 
MICROLINE 80 ........... £149.9S 
MICROLINE 82A. . ... .. .. . . £349.9$ 
MICROLINE 92 . . . . ... £4H.H 
ALPHACOM 42 ... ... £99.90 

New I 
MEMOTECH MTXSOO 
Here's the super Memotech 
MTX500 Micro · specially des­
igned for versat ility in a wide 
variety of applications . Its 16k 

:?~t~~~~i~!~f;:;:i,~a;fth,~~ 
fering levels of compu ter skills. 

SUPERB VALUE 
AT ONLY 

Its RAM is a powerful 32K -

5 expandable to a ma ssive512K - £ 27. with full 16-colour high · 

~~~n~ti:u"pe~t/~!~\i!~~bi~~:~ 
board . It's a superb Micro and 
you can see it at SPECTRUM 
now! 

MY TALKING COMPUTER 

SPECTRUM PRICE 

CON CHESS 
CHESS 

COMPUTER 
'The intelligent 
CHESS COMPUTER' 

Models available: 
ESCORTER _ . .. .. . £179.99 
AMBASSADOR . . . . £229.99 
MONARCH __ .. _ .. £279.95 

ACCESSORIES 
( 12 DATA CASSm ES to.so 
(1 S D ATA CASSITTES £0.58 
VISCOUNT SINGLE StOED. DOUBLE 
DENSITY ( 10) (FOR APPLE. COMMO DORE. 
ATARI. TANDY) £21.25 
VISCOU NT SINGLE SIDED. SINGLE 
DENSITY (10) £21.25 
VISCOUNT DOUBLE SIDED. DO UBLE 
DENSITY {10) (FOR SHARP SUPERBR.AIN 
ETC) £13.8 1 
VISCOUNT SINGLE SIDED DOUB LE 
DENSITY 96 TRACK (10) (FOR NASCOM. 
COMY.OOORE 8050. fTC ) lS1 .36 
EMPTV 0 151( CASES (FOR 51.4" 

OISKITT ES) £1.95 
DISK HEAD CLEANER KIT £16.10 

TELEVISIONS 
11" TSO B&.W PORTABLE £59.95 
CTP3131 14' COLOUR PORTABLE £229.95 

COMPUTER CASSETIE 
RECORDERS 
from £27.50 

ZETA Joystick 
for ATARI, COMMODORE , 
VIC-20 & 64, SPECTRUM & 

ORIC 
ONLY £10.95 

Spectrum Comput e r Ce"t res have ftO <.,. " •«lo " wtlattoew•r with the ZX·Sp ectrum Computer ma"1tfacturecl b y Slftclalr ReHarch Ucl. 



There's a Spectrum Centre near you •• 
AVON 

BATH Slltw1r1Pll1 , 12YoctSt. 
TEL: (0225)61676 
IIRIITOL 8UIHI Collp11t1r1 lti ., 
2.t Part IIDlll TEL:l0272J2941U 
Wl:STON - SUNR -IIARI: K & K. 
Co11put111,32AlfredSt. TEL;f09J.4) 4t9324 

BEDFORDSHIRE 
IIID,ORD Sllllad lid. , 115 Midlald R4. 
TEL:(0234149341 
DUNSTABLI OorlHIIS, 7· 11 BrHd WJlk. 
TELtOS82)65516 
Ll:IQHTON BUZZARD Tiie Coe,vttl' 
c:.ev,ac MYtonKtyNS Mutlt,17BfNveSI. 
TEL:!06251376622 
LUTON T1rry·Mor1. 49 GeOfte SL 
TEl: !0582123391/2 

BERKSHIRE 
READING OMd SMIMtrs.l YleNHal 
Plac1. TEL:1073-tJS80719 
WINDSOR WytOIIN Vlcleo,44 Kilt 
EdwardCollrt. TEL:(07535167441 

l:JIJ3:ii~trl:t·i1'1t1:ll;II 
BLETCHLIEY Rams COlll,utlr Ctntr,. 
117 0..HII IU)'. TEL: (0908) 6'7744 

CHE S HAM lltH Pllotogral!lly l 
CNPllffl, 113HID!ISt. TEl:J0494)783373 

CAMBRIDGESHIRE 
CAIIBRIOQIE K. P. ltd., 121 Kitgs Parade. 
TEL: 10223) 68087 
..,..RIOROUOH Pltnorougti 
C0.•111U11DJ1s, 91 Mldlancl Rd. 
TEL:f0733)41007 

CHANNEL ISLANDS 
QUIAN SIY G11fs, 3-5 TN Paltt,St 
Ptl«Port.TEL :(041 1) 24682 
JERSEY Avello & C.,.ttr C.11r1, 
7Pt ttrSLStlldet TEL:(OSJ.4174000 

CHESHIRE 
AL1"1NCHAM Mr.Miuo,21 Hi91i1St. 
TEli061)!M16213 
CREW• MitrOIUI, Ulil 2, 128 NHtwi(:h Rei. 
TEl (027U)216014 
CHEST'ER Oakltal c.,.ttrs LI·~ 
KIOBo1111to1.TELi02441310099 
MACCLE SFIELD camera I c...,.1,r 
C.1r1, 118 Mill Sl TEL. (0625) 27468 
NORTKWICH C..a & Co111111t• 
Cutri, 3 TOWI s-. TEL 10606)45629 
ITOCKPORT Wlkliltlld., 1Littlt 
U1Mf11& TEL: !O&IJ 480 3-435 
WAAAINQTON WiWil9s, 111 BrWge St 
TEl (0925)39290 
WIDN• s C..1111tr 04 71 Viclorl.l Rd 
TEL:1051)4203333 
WILMSLOW Swill Df WU15'ow, H SJ. 
AINsP arlOII. TEL: (0626)52S213 

CLEVELAND 
MIDDLISBAOUQH Mc~m I BrflWl, 
206LilllNlr1N1FW. TELI0642)222368 

CORNWALL 
ST. AUST•u A 8 I C CM,il11rs, 011clly 
Holse,6 LtwerAt1Mtr5'. TEL:(0726) 17337 

CUMBRIA 
IIARAOW· IN·l'URNeU BMow 
CG41Pl(tfC..ltt,96CilrcaSL 
TEL: (0221138363 
CARLISLE Tiit C.,.&tr SN,i, 56·61 
Lowthtr St.TEl.:(0221J2n10 
NNRITH PeMD C.IIIIACaliolll, 
MCnttep1, . TEL; f07UJ67146. 
0,..MOl - ft1tll,i.a 
WNrTSHA'n:N P: 0 HtfflH, 15 Kint SL 
TEL:(0946) 2063 

DERBYSHIRE 
ALPRfl'ON r..rdN Hatwolll, &9nl Hlgll 
Sl TEL: (0773)832071 
CH.l'nRPIILD Tiii Collpylt r C..tre, 
MS1tpM111e1Pllet. TEL:{0246)20II02 
DIJIBY c T EIKtrOllln, II CHNII rtor,., 
TlltS,OC.TEL:(0332)360456 

DEVON 
UMOUTH Open ~111191, 30 Tiit Strand, 
TEL;(03952)4-408 
PLYMOUTH Syntu ll lll., 16 Corewal St. 
TEL:(0752)2 8705 
TIVl:RTON kllDfl MlefO eo..,.1ers, 
37 BHlp(N St. TEL 0884 252854 
TORQUAY OtYVII c .. ,.1111, I Tnil l Rtl., 
Cut» Clrcn. TEL: (08031626303 

DORSET 
IIOURN l:MOUTH Lmfownt 
C,ollpu1trCtntr1, lL111ds.CWNCIISc.Nl, 
TEL:(0202)20165 

DURHAM 
DARLINGTON M,KeMa' Brow•, 
1028otll031t. TEL:{03251459744 

ESSEX 
IIASIU>ON GottlrtY's 28·32 En1W1I. 
TiPw.Ct11Crt. TEL:(0'2U)289379 
CHELM SFORD M.ntOI H,rNl lllll~ 
5Braoalieldfld.TEL:(0245)$4595 
COLCHE STER Colcllllslll Colnilllter 
Cntr., 16Sl8otol,USI. TEL(020fil47242 
GRAYS H. ReyllOlds, 79 Orsttt Rd. 
TEL!037515948 
ILFORD Wool!NII, 76 llforlll LaN. 
TEl:101)4781307 
LOUQHTON Micf1 & Uowit CIIJMtl, 
309Hig11Rd.TEL(01)50812Mi 

GLOUCESTERSHIRE 
GLOUCl: STER TN Mooll ShoP, 79·81 
NorthQalt SI. TEl(CM521410693 

HAMPSHIRE 
ALD•RSHOT David SIUllllen, 51 Staf1111 
1141. TEL:(0252)20130 
ANDOYIR Md0\l1r A1dill, 106 Higll SI. 
TEL:(026-4)&8251 
BASINGSTOKI flsWs , 2·3 M1rKt 
P~ t TEL:10256)22079 
PORTS MOUTH Cl9r*s C.111,-iltrt 
Ltlll., 2ti1CollftltfclatF141 TEL!07051833938 
POR TSMOUTH W.tertoov ill e GB 
Mlc111W11111, 7 OuNH PrN. TEL!D7014159911 
SOUTHAMPTON R. J PIO.lr I Son u,., 
IIWtstE.ifld .,Brtler11. TEL:(0700)44592S 
WINCHISTIR WilCN11erC11111ra I 
C111p11tl!fC,11tr1,7fiP,rctlll11tSl 
TEL: 10962} 539121..lusl 0,•MII I 

HEREFORD 
HIR I.FORD Me1gr1y Hl·TKII LIIII., 49 
Broad SI. TEL:!0'32)275737 

HERTFORDSHIRE 
BORl:HAM WOOD MUtlr Mieft, 
36Slltllltyfld. TEL:(01)9536368 
HITCHIN C1•n Arts(MicltCollptttf 
DiwlMIJ.68~HtrlMla .. fld. 
TEL:{0462)59215 
POTIIRS BAR TN Co11'1ttr Sllop, 
197HlgllS1. TEl l0707)44417 
ST. ALBANI (Herts J Clllrks Collp1111 
Centrt, MJl6Hll,wel HII. 
TEL:(0727)52991 
ITEVENAOE O.J.Co•l)llllrs, 11 TflWn 
S.. TEL:(CM31)66501 
WATFORD SAS Mie111Sytltml L~ .. 94 
TlleParadil, HIOIISLTEL: (0923/2'6602 

HUMBERSIDE 
GRIMSB Y R. C. Jnls ot LU1.,22FNr;all , 
Rl'ltl'MHCt1trt. TEL.:(CM72) 42031 
HULL Tiit Co•plllt( CtnUt, 26 Alllatll~ 
Rcl. TEL:(CM82J2ti297 

ISLE OF MAN 
DOUQLAS T. H. CclltiNn Ltlll~ 
67·61 VkttrlaSl. TEL:!0624)3412 
IJIISIO,nilt l 

KENT 
C.t.NT•ABURY Kul Mlcrt S,sN s, 
CM41NSIHot11,17PalactSl 
TEL:(0227150200 
DOV•R Kiii PIIOIOS I COIIPlltfS. 4 Killt St 
TEL:(0304)202020 
OR~NQTON Ells M11k,Ull lld~ 
25 SUtlOI S.~ Pitts Woolll. TEL: !0619) 39476 
RAINHA.Ill MlerOWIJ COftlll'llrs Liii., 
31 Hltll Sl, Mliwl'J Tow11s 
TEL:(0634)376702 

SEV I NOAKS EtMII Fluler CNP1ters, 
DotutSt TEL:f0732)456800 
SJTTINOaOURN E Ct•,u1t11 PM1, 
65HlgilSl TEL:(0795)25677 
TUNBRIDO I WI LLS MOll1t1 
Ctll!*ltrtltll ~28·3DSl.M n R•. 
TEL:{0892)41555 

LANCASHIRE 
ACCRINQTON PY C.111ters, 38A WJlfl 
St TEL:(0254)36521/32611 
BLACKBURN T111,o C011pu1tr1, 
9fllltWayfl • . TEL:(0~ 1691333 
BURNLEY 11110 CNl,uttf C.Mrt, 39·43 
StancliUSt., 8811 1AP.TEL:(0212) 54299 
BUR Y (Lllnce .) Miclo·Noni, 7 8roidSI. 
TEL:(061)7975764 
OLDHAM HOIIIC I Bnl111n COIIIPQttfl 
Lli,54 l'msllift St TEL.1061)'33160I 
PRIHTON WiMlilll'S49 FiJbtffllt. 
TEL: /0772)556250 
AOCHDAL• KM, I BISilllSS Co11puttrs, 
75 YQ1kSMrtSl TEL:(0706)344654 

LEICESTERSHIRE 
LEICEST ER Yollllp, 40/42 Bl!wlr St. 
TEL:(0533)544774 
IIARKn HARBOROUGH ll1rkrt11II 
HoaW1Ctllpl,t,11, 7Cll.-dlSl 
TEL:(0858)63056 

LINCOLNSHIRE 
GRANTHAM Oakltll Co•IM,fltrs l1' ., 
121 Oudty Rd. TEL: (0476176994no211 
LINCOLN MJ(O Compu1111, 24 New11110S. 
TEL:(0522)2S907 

LONDON 
1 45 PtrCN,ts, 85 Higll St. Nortfl. Easl Ha11. 
TEL:100 4721941 
18 McGow.ans, 244 Grllh• Rd~ Hoitkacy. 
TEl f01J5330935 
EC1 SldntyLrty, 11·19LntNrl»e . 
TEL:(0112423456 
a c 2 O....r• Cem,ut.-c.tr e, 166 
Moor1at1. TEL: (01) 6313339/1830 
N14 lotlcSalts , 19Tllt8rtldWIJ. 
TIMIBOurN,SO.llltalt. TEL:(01) 8824942 
N20 Castltllursl L~ .• 1291 Higll lW. 
TEL:10114462210 
NW4 DAVladCollP11trSt011, 1128rerl!St, 
He1d01. 1EL(0112D2'1272/'a/4 
SE1 Vic OrillH's, 6 LIIICIGI Bdg waa.. 
TEL: (01)4031988 
s Ee s,u1r1·0.ll , 373·375Foo11c.ayfld., 
N1w Ehhll . TEL:f0H85915Mi 
11 11 GIIWICII CollPllefS, 328 Kellli.t!IOI 
Pk. R11. TEL: {011587 0336 
M)Knto<m!T 1N 
SE1'1 Cudttlllrstll•. , 152RJ1laa1, 
Peckllla TEL:(01! 6392205 
SE2S Ells Markltllfll, 79 Hilll St, SO.Ill 
Not'woolll1EL(01)6534224 
swe a..ise, Mlcrn LU .• 14 JerlM Plltt. 
Nut to FIIIIHI B/wq . TEL (OIJ 385 8494 
IW1 9 Ellcom,31HitiS t.. WimltletOI. 
TEL:(01j !M77671 
W1 0tvrD14E'9war1R,. 
TEL:101)7242373 
W1 CO.pultrt It Wltrlort StrNI, 
17 WjgllOfe SI. TEL: 101) 486 0373 
W1 SOiie Foti & Mitre Cent.-, 256 
Toltt1h• C11rt fld_ TEL: (01)680 58:ZS 
W7 T KElt,lr0111tS, 1H38t slOIAIII., 
K111wtl . TEL.!01) 6792142 

MANCHESTER 
GREATER 

IIANCH•STER L .. u Lttl., 8 b cllillll 
St., St.Ml 's s, . TEL:(O'i1) 1326167 
swiNTON ML Mier• Ltd.,69 P1rtilgCon 
LUii. TEL.:!06117282212 
'Lat,Njgll!Frtllay' 
HYDI Past,213·215 M1rkt!Sl 
TEL:(06113665935 
I OLTON Willilt Liii., 23 D111s1at1. 
TEL:(0204) 33512 
WIQ.t..N WiNlillt Ltll~ 11 MtSMS St. 
TEL:10942144382 

MERSEYSIDE 
BIRK.NHliD f *t CUltfU I HI-A, 
Daer• Kil, floct Ferry TEL:(Ofi1J6455000 
HESWALL TIIOnpa,. Coll,-ilf Syst1111, 
46Plu~RIII.TEL:(Ofi1)3427616 
UYl:RPOOL Beaw1r flldll, 20·'12 
WlllltWprtl. TEL: (061) 709 9891 
UVERPOOL (AlritrM ) Haitnawu , 
31137Wallrtct:Moor.TEL: (05115251712 
SO UTHPORT C.1lral~tfl , 575 
LorlllSI. TEL:{0704) 31181 

MIDDLESEX 
IDOWA RI Brnklf 1·4, 130HitbSt. 
TEL:(0119527488/8860 
HARROW Ca11era Arts(MM;ro Coll,i1111r 
OWi1iol,24SlAM '1 AIII. TEL: (01)4275469 
HAYIS CM,slop, lDOO U1kidge FI~. 
TEL: 101)573 2511 {Jm Ottllng ) 

TI DDINQTON Tlddiltlln C1M1a Cllltrt, 
BroHSI.TEL:(0 119774716 
UXBRIDQI JKL CoM .. tlrs Lit, 
1 Wi11dsor St. TEL: (0895) 51115 

NORFOLK 
F.t.KINHAII Fastvltw, 12Norwldlfllll. 
TEL:(0328151319 
NORWICH Sotlf Mari.ttilQ, 52 Sl 
BtHdlcts St. TEL: !0603) 687725 
THETFORD Tllcttoc"II C 8 I Miclos, 21 
G1Wcl!IIIIS1.TEL:f0842)61646 

NORTHANTS 
NORTMAIIPTON Basic Ct11jW!t1s I 
s,steMSLtd.,72Killptl!OrpeKGllolt 
TEL:!OICM) 7t07,i0 

NOTTINGHAMSHIRE 
NOTTINGHAM CIIHt Co11,ut1rs, 
8/9/ IOTrl1iyW1tk.TEL.(0602)742912 
NOTI1NQH.t.M 8'SIC, 39·41 Trent 
Bo1111Yanl,We1t8rilll,.tord. 
TEL: (0602)819713 
WORKSOP Conlputa9rafi1, Brillg1 St. 
TEL:(0909)472248 

NORTHERNIRELAND 
BELFAST Atotr HICISOI Lt• .. 37 G!. 
VlctOftlSI. TEL:(02321246336 
co. ARMAQH Pelllows. 16 Market SI., 
Purt1dow1. Cr,igffl1. TEL:(0762) 332265 
LONDOND•ARY fo,1t COll(Mltr 
Syste11s, 3Bl$IIO-SI.TEL:f0504) 258337 
NEWRY Newry ColltlMter Cnlr,, 34 
MomagbnSLTEL.Hl693)66545 

EIRE 
DUBLIN Etlt1kC011 .. l1rC. Ltlll.,Ullill, 
PowMsto1n, Town11oes, Ctntr,, SHiii 
W~ll111St.1El:Dllllil719i34 

OXFORDSHIRE 
ABINGDON 1¥0f F111•1 CMp~ttrs, 
21SttnSt.TEL:(0235121207 
&ANBURY ColiP1!tr Plu$, 2 C•llfd Lall. 
TEL(D295J55a90 
HENLE YONTHAMII Fa•ltJCDIIPl!trs 
LN., 40ABellSI.TEL.(04911575744 
OXFORD lvor fltln , 7 St. a,u St. 
TEL.:(0235) 21207 

SCOTLAND 
ABI RDIIIN NO<UI East CHIP1,1Ulrs, 
1·3EliSSl.,Pettrllelll. TEL:(0779J79!MIO 
AYR ~nals, 61 New 8fllltl St 
TEL.:(0292) 26412.t 
DUM,Rll:S \ltMfls, 71 E11111ts• St. 
TEL:(03871~547 
IDINBURQH TIIISilic01Ctt1trt,6·7 
AlllituaSI. TEL:1031)5674546 
QLASQOW Victor MtrrlS U •. , 340 Argyle 
SL 1EL(CM1J2218958 
HAMILTON THI DicUNCollptilm , 1·12 
CHrowSt. TEL:(0691)283193 
KILMARNOC~ V9nnal1,49 FfieQat•. 
TEL: (0663) 3217& 
KIRKCALDY Kl1t.cllty Ptiotograpllic 
Strvltts,254EHigJISl..Flfl. 
TEL: (0592)204734: 
fflRLING II. Upitncl. SI Port St. 
TEL:(078615632 

SHROPSHIRE 
IHR.W SBUAY Collffllllfa!N, 
13C,si.ga 11. TEL:TBA 

SOMERSET 
TAUNTON Gny,., 1 St J1Ns St 
TEL: (Ol23)7 2986 

STAFFORDSHIRE 
ITAFl'OAD, c._,.1tra111, 59 Ftrp t1 SL 
TEL:(0715)41199 
ITOKl·ON·TRRNT CollputtllM&, 
11MarMts, .• mHI . HNlltJ 
TEL:(0782) 2'8620 

SUFFOLK 
•URY ST. IDIIUNDI Bwy Coll,vte!" 
Centre. 11 GuNJ111Sl TEL:!02141705772 
nLM:srow• K. M. Ceui11Call11111 lllll., 
4 Maullt fllll. TEL: (03941271113« 273459 
IPIWICH Bralllwm, 24 Crw11 SI. 
TEL10473Jfi0966 

LOW•ITOPT .Jollll W.ls, 44 LOIIIIGI Rd., 
Nortll. TEL 10502) 3742 

SURREY 
CAIIBIIRLEY Calltfl Arts (M¥::r1 
Conputu Divis"iOl~36 HiSIISI. 
TEL:10276)65648 
CH•ATs • Y ClllrtSIJ' C.put11C111t1, 
1 WinOorSl TEL:109321)64663 
QUILDP"ORD Tiit MOHi Sho,i, 23 SwN 
LIN. TEL:(00772)0U339115 
HASLIMIRE ttnlenere Co•pulers, 
25JMICIIDIPlace,a-,_flHClnelll. 
TEL!CM28)54428 
NEW MALDl:N 541rr1y Micro System , 
31Hll•St TEL:101) 1420478 
WAUINQTON Swn y Mlc,o Syst11111 lld., 
S3WoldcottM. TEL:(D116475636 
WOKING HUI*&. 71173 com.-clll wa-,. 
TEL:!CM862J25657 

SUSSEX 
BIXHILL -ON -SEA Com111ttrw1r1, 
22StLtonrlllfld TEL(Q.424) 223340 
fONnllt MJd·OctooerJ 
CRAWLEY Gllwiek CCNIIJIRII Strvlces, 
621N BOtlemd. TEL: (0293)37142 
UTILE HAMPTON A111 Cllase Ltd., 
39H91SlTEL:l09064)6674/ 4545 

TYNE& WEAR 
NEWCASTLI-ON-TYNI Newca$lle 
CaMrl & eo.,,1,r Mart. l6 Nort0111•1f1Md 
Ct. TEL(0632)327461 

WALES 
ABERDARE l1My Compultr Slmcn LIIII., 
70MIISl , 111eSQU¥1, Trecyw, 
TEL·i06851181828 
ABER YSTWYTH AberOata II Gatlow,ys, 
23P.-St. TEL:!09701616522 
CARDIFF FlalHlall Co1, 11122 Hill! St. 
Atcldl . TELi0222) 31960 
LU.NDUDNO (Gwynedd) COM,-.r 
Pin OiKOIIM. 15 CIONel SL, 
TEL:(0492179943 
NI.WPOAT (GW9n t ) RMdalCot, 118 
Comlltf,ial Sl TEL(il633)117371 
PEMBROKE FIINalt coi. 19 Mail St. 
TEL:!06416682876 
PORT TALBOT Mitre GH, 6 lloyll 
Bllitfflls, Talklt Riii. TEL: (0639) 817730 
WR EXHAM TE Ro111r1s, 26 K9II SI. 
TEL:!0978!364404/364527 

WARWICKSHIRE 
LIE.t.MINQTON IPA IC Com,111rs, 43 
Russtl SLTEL.:(092')36244 
AUQBY Tiit Riltbr Mlert Centr,, 9·11 
~!ICl"'St. TEl:10711170522 

WEST MIDLANDS 
BIRIIINGHAII SNrwlMOI, GI. W.ll tm 
Arcade. TEL: (02112367211 
DUDLEY CNtral Ctlljlll'ltrs (Dllclltr l. 35 
CllutCIIPrecillel. TEl; j03l4J238l69 
I.RDINQTON TN GalNkNlllf Grl!ld Fart. 
HlfllSllE L:1021)3146108 
WIST BROMWICH Bel I Jlnts, 
3901N11sSq. TEL:(021)5630820 

WILTSHIRE 
SALISBURY Wlly"•aB Co111111tr Cellre, 
20MllordSl TEL:10722) 26688 

WORCESTER 
WORC.STER Dffll Wmng LN .. 
1 JlhiwiolHOlst, HltllSI. TEL:{0905127551 

YORKSHIRE 
BRADl'ORD Enltks Fot1-So11ic Houst, 
fllWSCII s, . TEL: (02741309266 
HUDDaRSFIELD Fllcllarllls [IDrMlrlJ 
u.lls) 120.. SL TEL:ICMl4) ~4 
U.IDS Bass' Bllgll, 4 ltwtf Brlnate. 
TELIO!i32)454451 
SH.mlll.D S.,.rttrSyslMls Lllll., 171 
wast SL TEL:107421765(»5 
SKl"°N l.tot&Stt,45BIIIIMIBrwtl . 
TEL:(0756160078 
YORK '1'11"11 CM111t,r Ctatre, 1 SltfltPII 
Arcd .TEL:{0904)Mll62 

NM • • , t.era awy • wery ~ l'tiN4 tteM. , .. .. . ,...... ....,,.. ffl ilk l ft l • ,-.r n ey • ,ric. 1 c~ •• u .... et ..,.,... te ..,... , 1601 
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Mltij:M~'l!S~tt 
Sca led a new PEE K in m icroco mputing? If print ed yo ur tip will ea rn yo u a fiver. 

If you've got something to crow 
about ... a bit or magic that ' ll 
make the world a better place 
for micro users , then send it to 
PCN Microwaves-<>ur regular 
readers ' hints and tips page. 
We'll pay you £5 ir we print it. 
We'll pay you even more if your 
little gem gets our vote as 
microwave or the month. Think 
on . . . and write to Micro · 
waves, PCN, 62 Oxford Stree t, 
London WIA 2HG. 

BBC Basic values 
and function 
If you' ve ever wanted to pass 
more than two values out of a 
function in BBC basic, here is 
one method . FNML T is the 
exa mple function out of which 
the values are to be pa ssed. 
FNLFT and FNRT produce the 
values. 
IOPRINT FNL FT 
(F MLT) + FNRT( FNMLT) 
20END 
IOODEFFNLFT (AS) 
I IOLOCA L T,L$ 
120FOR T = I TO LE N(A$) 
130!F MID S(A $, T. 1)=" 
"THEN 
L$= LEFT $(A$. T):T=LEN 
(A S):GOTO 140 
140NEXT 
150=VA L(L$) 
160DEFFNR T (A $) 
170LOCA L T,L$ 
I80FOR T= I TO LEN (A$) 
1901F M!D$(A$. T . I) =" 
"TH EN L$=R IG HT$ 
(AS. LE (AS)- T) :T = LEN 
(A $) : GOT O 200 
200NEXT 
2 10= VAL (A $) 
IOOODEFF NMLT 
IOIOA= IO 
10208 = 20 
I030= STR$(A) + ""+S TR S(B) 
Not e that the program is only an 
example and becau se of this 
app ears inefficient. If numer­
ous functions need to pass 
multiple variables then the 
abov e process becom es more 
at1rac1ive. 
J 11/ie Dayton, 
Birkenhead, Wirral. 

Shortest BBC game 
on record? 
Here is my entry for the 
'sho rtest gam e for the BBC 
micro . It uses the now well 
known FX calls 
' FX 202, 16 and ' FX 202.32 
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The game is a form of head s 
and tails and is played by 
pressing a key. Th e capslock 
and shiftlock light emitin g 
diodes will flash at high speed . 
When the key is released one of 
the lights will remain lit. you 
have to guess which one. They 
should flash so fast that you will 
not be ab le to predict the 
outcome giving a son of 
pseudo-random chance. 

The game is as follows: 
!O' FX 202, 16 
20' FX 202,32 
30GOTO 10 
Sarah Smythe, 
Sr A ndrews . 
Scorland . 

Vic 20 machine code 
routine update 
May I suggest the following 
additi on to the Vic-20 routin es 
pu blished in Microwa ves (Issue 
36). 

The third routin e, which 
converted the cont ents of the 
float ing point accumu lator into 
an A SCII string start ing at 
location &0 100. can be used 
with the following routin e 
which will pri nt the num ber . 
LDY# &Ol 
LDA # &OO 
JSR &CB IE 
RTS 
A call to &CB IE will. in fact. 
print an ASCII string from 
memory. starting at the loca­
tion pointed to by the Y and A 
registers. (High and low bytes 
respectively) and ending with a 
zero byte. 
Richard Harper. 
Aigburrh. 

A fast sort for 
the Dragon 32 
Writing a prog ram on the 
Dr agon to use files . I needed a 
very fast way of sorting. Every­
one knows about the spee d-up 
poke (POKE&I-I FFD7 ,0). but 
I needed an even faster means 
of searching. After a short while 
I found the following method : 
IOPOKE &HFFD 7,0 
20POKE &H FFD 9,0 
30, program so rt ere 
6()POKE &HFFD 8,0 
70POKE &I-IFFD6.0 
80 END 
Th is is very efficient and should 
work on all Dragon s. 
G Kenney , 
Wesr Knighton. 
Leics. 

Simon's Basic and 
the printer 
Th ose who have managed to 
obtain a Simon's Basic car­
tr idge forthe ir Co mmo dore 64. 
may have difficulty when using 
the standard Commodor e prin­
ter as an output device. 
A comm and such as: 
O PEN3 ,4 
CMD 3 
LIST 
will pro duc e a ser ies of blank 
lines on the print er. 

Th e comm and must be re­
written as 
OPEN 3. 4:CMD3 :LIST 
(ie a faster multi statement line) 
for the printer to work cor­
rectly. 
L Upchurch. 
Bremwood. 
Essex . 

Multi-dimensional 
arrays on Dragon 
The Dra gon can have multi ­
dimen sional arrays. rath er than 
the two dimensions stated in the 
manual. The only limit imposed 
it that of available memor y. For 
exampl e it is possible . at switch 
ont o 
DIM A(2.2.2.2.2.2. 2.). 
TD Copsey. 
Benj7eet, Essex . 

POKEing around 
on your Vic 20 
While using my Vic-20. I have 
fou nd some useful Pok es. Here 
is a list of som e of them. I hope 
the y are of use 10 somebody. 
POKE 808.127 Disab les the 

RU N/STOP key. 
POKE 808, 112 Re-enables the 

RU N/STOP ke y. 
POK E 650.255 Makes every 

key repeat. 
POKE 650.0 Sets repea t func­

tion to normal. 
POKE 649.0 Disables the 

keyboard . 
POKE 649. 10 Re-enable the 

keybo ard. 
Also SYS 64802 returns the 

screen back to what it was 
like when the compu ter was 
turned on. Thi s also NEWs 
any program in memor y. 

JC Chasey. 
Ches/111111. 
Hens . 

Commodore 
cursor change 
Commodore 64 owners may 
find the following a novelt y . but Liverpool. 

·----------------------- I am sure lhal they could find 
some use for ii. Th e following BBC B Model B screen dump 

Th e program shown is a screen dump for the BBC Model B 
microcomput er. with a Sei kosha G P250A. It tak es just ove r on e 
minut e to give a dump in mode4 and . with the following chan ges 
will give a dump in mode 0. 
3040 FOR 8 % =79 TO O STEP-1 :FOR A% = 0T0 3 1 
3050 C% = HIMEM + 8 %' 8+ I\ % '8 0' 8 
M K Spam er, /-1111/, N. Humb erside. 

300 0DEF PROC_,jlu~p 
30 10REM ******************* 
301 lF:EM * ::-CREEN DUMP * 
30 12REt1 :n:• :t::t•:t. :t.:t* :*::t:t.****** 
3020REt1 ************ ******* 
3030VDU2, 1 , 13 ,1, 27, 1 , 7 6,1 , 2 
30 40F ORB%=39T00 STEP- 1 :FORA%=0T0 3 1 
:3050C%=H I t1Et1+ B:-;:t.8+A~;:t,:4(1*E: 
3060VDIJ1, 27,1, 7 1,1,0,1 , 12 :FORT%=0T07 
307 0N%=? CC%+T%):VDIJ1,N% 
308 0IFT%t10D2=•3 VDU! , t·J::-; 
3090 NEXT : NEXT : VDU1,13 :NEXT 
31 0>:JEt~DPROC 

shon routine allows you to 
change the cursor from a 
flashing squ are to any symbol 
you like , depending on the 
background charact er. The 
new cursor is activated with 
POK E 789.192 and retu rned to 
normal with POKE 789.234. 

Pokeing the location 49245 
with a value in the rang eO 10255 
will produ ce a range of new 
cursors. 

A flashing pound sign is a 
good prompt for an amount of 
money to be entered. 

You can also change the rate 
at which the cursor flashes, by 
altering the value of locat ion 
492 13 from its norm al value of 
20 ( I is ver y fast flashing) . 
David Cris/wood . 
Sund erland. 
Tyne and Wear. 
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Melbourne House Publishers 

Spectrum 
Spec1rum vers10n of Horace games are 
availa~elrom ~ected branches ol 
WH Smnh, Boots ar<I Menzies°' directly 
lrom Sinclair Research Ltd. 

I erciose my chequelrooneyorder lo, c 
Pleasedeb,t my ActessCard No. 

Signature 

Name 

Address 

Commodore64 
Commodore 64 Hungry H0<ace £5.95 o 
Commodore64 Ho,aceGoes 
Sk11ng £5.950 

Dragon32 
Dragon32 Hungry Horace 

Exporydate 

Postcode 

£5950 

+p/ p .80 

Total 

llrm111: I PCN 11121 
Melbourne House 
131 Trafalgar Road 
GRienwich, London SElO 

~-= 
Melboume House 
ChLNth Yard 
Trin&. Hertfanlshire tf'23 5UJ 

Trade enquires 
wela>rne 
All __ _ 

- ·-ilnll~ ~ q~ nslmathmion. 
Aales,Clldencanbe 
t,lophonedtlwulflonour 
24hransam(OU8587397. 



Asyourexpe : 
socanyour 

\Vht1teveryou wan tyour homcco111puter 
lo do. the ATAI\I 600X I . " can do it. 

ATAl\l 600XL product specification s. 
Colour ca11abilities: 16 colours and 16 

inte nsities. 256 shade s. 
Memory~ 16K RAM ex panda b le to 641\ 

with memo ry expansion mod ule. 241\ 1\0 ~1 
opera ting syste m including JITAI\I gA SIC 
progra mming language . 

Sound: 4 indepe ndent sou nd synthesiser s. 
Each with a 3 'I, octave rang e. 

DispJ!ly~ 11 graph ic mod es. 5 text modes. 
Up to 320 x 192 resolution. Maximum text 
display 24 lines by 40 columns. 

600XL Home Compuler. 

~pccia l .ITAI\I in tegrated circuits: 
GT I. I for graphi cs disp lay. PO KEY for sound 
and contm l ler por ts. ANT IC for screen control 
and 1/ 0. 

Cl'U: 6502 C micropro cessor. 0.56 m icro­
secon d cycle. 1.8 M hz. 

Extended g,,J!phics funct ions: 11 igh reso­
lution gra phics.Mu lti-co lourcd character set. 
Software scre en switching. Multip le 
redefined charac ter sets. Player missile (sprite) 
graph ics. Fine scree n scrolling. Changeab le 
colour registers.Smooth character move ment. 
Simp le colour animation facilities. 

Progra mm ing features: Built in ATARI 

l!A SIC pn>!,~·,1111ming langu age plus 8 other 
language s. I I El.I' key will pro vide add itional 
information and menu scree ns. Syn tax 
checking on ent ry. 

!J.!11ut/ Outpu t: Extern al processor hu s 
for expansi o n with memo ry and perip hera ls. 
2 contm llc r ports. Ser ial 1/0 co nnec tor. 
Moni tor outpu t. 

Software : Over 1000 items of software 
available includ ing se lf teaching progr ams 
with u nique voice over. Educat ion. Home 
manage ment . Programm ing aids. Atari user 
written programs (APX). And Atari s famous 
entertainment software. 



• r1ence grows 
Atari 600XL. 

4. Trak Ball' " Controll er. 

Th ese perip hera ls will be available soon: 
I .. \TAI\! 1010'" Program Recorclerforlow 

cost storage and retrieval capab ility. Data 
transm ission 600 baud . Storage capability 
IOOK bytes on a 60 minutec asseue.' lrack 
cu 11fi1,'lll'atio114 track. 2 chann els ( digital 
and audio) . Auto record / playbacl, / pause 
co ntro l. 

2. ATAI\I 64 K Me111ory Module gives the 
600XI. a massive 64K RAM. 

S. ATAl\1 Touch Tablet enable s you to 
pain t p ictures and draw diagrams, with the 
touch of a stylus. 

4 . ATAm "frak Ball" Con troller ena b les 

5. Super Joysticks. 6. Colour Printer. 

9. Lett er Quality Print er. 

curso r movement in any d irect ion : :idcls to 8 . . ITAHI 1025'" 80 Column Dot Matrix 
the pleasu re of Atari ga mes. Printer prints .5, 10 or 16 . .5 ch aracte rs per inch. 

.5. ,\T,11\1 Su1~iJysticks. Gi ves you a ,10 chara cters per seco ncl. lclea l for progra m 
!,>Teater compe titive edge over your games. listings. fmancia l reports, etc. 

6 . ATARI 1020 ·· Colour !~·inter plotter. 9.ATAKI 1027 • Lcller Q uality Prin ter for 
Four co lour gra phic print capabil ity. •10 word processi ng letter s in pro fessiona l type. 
colu mn. 10 chara cte rs per second. S, 10 and lf youcl likc to know mo~1e ll 
20 characte rs per inch. aboutth e ATAHI 600X I.. writ e to 

7. ,ITAl{I IOSO'"DualDcnsi tyDis k Drive. Atari Intern ation al (U K) Inc., 
5', inch d isks holding 127K ran do mly 1'0 .Box40 7.BlackhorscRoad , 
accessible bytes provides both expansion and London SES SJH and we"II 

;: i~;;A~:;~uh~:;1~0;;:i;~t;;;~;~. ATARr 
t&,\TAR I ~rid des1g11 Be){ L1S 1~a1 andT'-IOlfT\I Tr~dernarli uf, \uri Im:· Th l' .\TAR I 600Xi. 1~c:omJ1l l ible"11hAT:\ ltl i-OO:rnd800program• 



The well-known Dragon 32 has acquired a larger sibling-Mike Gerrard checks the differenc e. 

Enterthe Dragon 64 
When the Dragon 32 roare d into life look extre mely closely to distinguish the buyers with , if not a bra nd new book , at 

just over a yea r ago it ge nerated a Dragon 64 from its predecesso r , as the least an error -free one. 
great deal of interest, not least casing and keyboa rd are identical except The manual does have an eight-page 

because it partly reflected the dramatic that the new machine is in a rather more Dragon 64 Supplemenr which expla ins the 
change in leisure ha bits that had been official-look ing grey colour , perhaps hint- differences between the two machine s, 
taking place in the seventies and eighties. ing that it is going to be aimed slightly more these being just three items: the additional 
Where , a generat ion ago , ten-year-olds at the business market than befo re. memory , an RS232 (seria l) interface , and 
were playing with model cars and marb les , The usual connecting leads for cassette auto-repea ting keys. 
now they were demanding their own Vies and TV are pro vided , along with the Construction 
andSpectru ms. Toycompa nyMett oytr ied excee dingly heavy mains adaptor. Th is 
to halt its falling sales by moving into the comes with several feet of wire , and its The design and build of the Drago n has its 
potentiall y lucrative home compute r mar- 9-pin plug fits solidly into the socket at the fans an d critics, but my own 32 has been 
ket by form ing a subsidiary which even- rear of the Dragon. receiving heavy use for over a yearn ow and 
tually became Dragon Data. ~--- -- - --------------------~ remains clean and unmark-

Its first machine , the ed , with no problems from 
Dragon 32, was an instan t the keyboard or any of the 
success and immedia tely sockets. 
put its name up there The Dragon's connections 
alongside the big ones of to the outside wor ld are , 
Sinclair , Commodore , on the left-hand side , a 
Acorn and Ata ri. It was TV socket , reset button 
ironic , then, that the sales (not 100 per cent reliable 
success of the Dragon 32 as it will on occasion 
only created more proble ms wipe the memory rather 
for Mettoy in that it was than merely reset), 5-pin 
unable to find funds to back DIN socket s for left and 
the company 's necessary right joysticks and cassette 
expa nsion and was obliged recorder , a paralle l printe r 
to sell a large part of its port for Cent ron ics-type 
intere st in Dragon Data. printers , and the new 

Coinciding with the serial interface. 
arrival of Dragon Data 's The rear of the machine 
second computer, the has the mains socket , a 
Dragon 64, Mettoy went monitor socket and the 
into liquidation, ha ving in push-button on-off switch , 
the end only a 15.5% with the right-hand side, 
shareholding in the having the cartr idge slot , 
Welsh company. which holds things firmly. 

Although the Dragon The mains butt on could 
got a little egg on its face be improved , it is hidden 
over promised delivery away where you can 't see 
dates of its own disk dri ve it in normal use. With 
system , which was a few the average human having 
months late , deta ils of its considerably less memory 
next machine remained capacity than the ma-
under wraps unti l it was LoolcslamNlar?ComPlllbllltywlththeDraconl2iuprimeconcem. chine it is possible for the 
announced towards the end of the summer Documentation Dragon to be on when you think it 's off. 
that a64 K computerwoul d be ready by the But provided you also switch off at the 
end of September. Indeed the machine was Buyer s rece ive a 176-page book , An mains, as you should, there ought notto be 
ready on time , just, making its de but at the Introdu ction to Basic Programm ing Using any problems . 
PCW show o n September 29, with a the Dragon , which will be familiar to 
promi sethattheDragon64wouldbe in the owners of the ear lier machine as it is the 
shops by the end of November. same. Stra ngely enough , some refe rences 

One pitfall the company was trying to to ' Dragon 32' in the text have been 
avoid was that of upward incompatibi lity, changed to 'Drago n', but not all of them . 
as suffered by ZX use rs who bought a Th e drawing at the front of the book is still 
Spectrum or Vic-20 owner s moving up to a of the 32, not showing the add itional 
Commodore 64. Loyalty was obviously to inte rface that the 64 possesses. 
be catere d for , and thi s has been done by The editing comm ands and error codes 
making the new machine work in differen t are still incomplete. Th e latte r omits to 
modes. One of them is a 32K mode which explain UFandDN erro rs forins tance ,and 

~ allows the use of all existing software. Thi s the space battle program listed will still 
_ mea ns that inside every Dragon 64 lurks a have your opponent's ship firing when you 
~ Dragon 32. pre ss your own joystick 's fire button. In 

view of the flak that the manual received 
~ Presentation when the 32 was first reviewed , it seems 
~ Anyone who is colour blind would have to rat her penny-pinc hing not to provide 64 
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Keyboard 
The re's a fairly convent ional qwer ty-style 
keyboard which has a satisfying typew riter 
feel to it , and the int roduction of auto­
repeat keysin64K mode seems also to ha ve 
done away with a noticeable prob lem on 
the 32, caused by the keyboa rd scanning 
routine. In checking to see if a key was 
pressed , the keyboard was scanned a block 
of keys at a time, and speedy typists found 
that if they hit two consecutive keys in the 
sa me block the n the second would fre­
quentl y not registe r , a considerab le draw­
back to a machine with business and word 
processing potential. 

Though not referr ing to this in the 251J,, 
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Side ritw of the Drocon 64 - rou con - the extra Mnal lntelface, which Is 
the nlljor dlllertnce lrom the 32, de1r1y. 

Much of the Interior lay-out h11 

"""" re-doslgnecl, lllouJh le the 
user, al course, the computer 
-n to be doing 11 the 11me 
things. 

.................. _ ... ................ 

................. _ ... .................... ....................... ........ 
--·-- % ..... 
................. _. ................. _,___ ... __ ... 

...... ,..,c.i.,c..-.......... _. ....... .... ............. -.... .. ...................... ......... _. ........... .._ ..... 
PCN DECEMBER I-DECE MBER 7 198.1 

The pmes port side remoins 321sh. Only Iha -. bull_.llke colour 
scheme distinguishes It from Its......._. 

111111111 \\\\\\\\\ 

The reor ol the 64 .....,. -- far the -· • monltcr and the ,...,..-oo1o11 lllltclo • 
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More than fun and games! 

~~ 
iuilli,f:M fflr.11114i 

by Primer Educahonal Software 

'

he ever-popular Mr. 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 

byWidg1tSoftware 

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). £6.95 

C.SAR 
THE CAT 

by Andromeda Software 

Meet 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. 

Two mind-stretching, space-age games 
to test mental arithmetic and nimble ~.----.;:; 
fingers. 

£8.95 

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. 

Prices include VAT and post and packaging. 
MIRRORSOFT programs will be available soon from 
selected branches of W H. Smith and Boots. and other 
leading software stockists. 
Trade enquiries welcome: phone 01-822 3580. 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 

-- -- -- -- -- ----
- - -- - - - -

SOFTWARE FOR ALL THE FAMILY --------------------------To MIRRORSOFT. PO Box 50, Bromley, 
Kent. BR29TT 
Please send me the loHowing (enter 
number reQuired of each ilem 1n 
the space provided): 

r enclose a cheque/PO tor£ .................... made payable Or please debit my ACCESS/BARCLAYCARD for the sum of£ 
to "Readers' Account: Mirror Group Newspapers Ltd". card nol I I ) j [ j j I I j I I I I I I 

PCN1 

8 I understand that my 
(03) reminancewill be Signature .... 

~eklb~~~~~~~~I in Name .... 

I 
I 

I :,:~:::;:,;> :::: W,~:i;""'i' ~dress•••·····•·-···••••·········•••·•••·•·•••·················· ···· ~;;~~:. ·.·.·.·.·.·.·.·.·.·.· . . I 
L ()ner~s 10Gtt118rk,,nal'ICIE,q0111yflluMalewr~PI028™ forotliwry111111tUKMIAAOflSOFl• 1"'gJSll!rtdlf,detrn1rltolMirfOIGroupNrwspapmLIII.Co.Flt9Ho )68660,11,eg Offic:e·ltoltlotnCirtvs,LOl'ldOll(CI J --------------------------

~· 



... 22 supple ment , the Dragon 64 has no such 
probl ems and co uld keep up perfectly with 
the fastest typing. The keys also see m to 
offer slightly more of a bounce-back to 
them. presumably to discourage lingering 
and getti ng auto-repeat, but this a lso 
serves to increase the user's typing spee d. 
In view of this impr ovement it's a pity that 
the 64 s\ ill doesn' t offer lower case le tters 
on the screen. These arc represented in 
reverse video (ie green agai nst a black 
block) but do print out as lower case o n 
pr inters. 

Display 
On switching on you are presente d with the 
Dragon Data/Microso ft copyright notic e 
in black against a gree n background , this 
being the standard pr inti ng layout . Gr ee n 
against black is also possible using com­
pletely lower case. and black against 
orange can be improvised if you know how. 
Alt houg h the machine offers nine colour s 
(buff being the closest you'll get to white) 
your printing on the scree n is limited to 
these upper case options unless you get a 
word-p rocess ing package or defin e your 
own characters using high-res graphics. 

T his is also the only way to mix text with 
graphi cs. 

Screen layo ut is 32 x 16. rat her limiting 
for the text , so for ser ious word processing 
a commercial package will be essential. 

Storage 
Initially the Dragon 64 is au toma tically in 
32K mode, and a test of several casse tte s 
and cartrid ges prod uced no proble ms with 
software designed for the 32. To switch to 
64K mode you type EXEC (or EXEC 
48000 if a previous EXEC address needs to 
be over-written) when the copyright notice 
changes from 1982 to 1983 and the cursor 
nashes blue instea d of black. 

What happens is that the Basic interpre­
ter is copied into the top of the 64K RAM 
space and you now have 4 1.241 bytes 
availab le for Basic programmin g. though 
th is can be increased to 45849 by freein g 
some of the memory rese rved for graphics 
pages . and of course the full 64K remains 
available for machine code only programs. 

O ne advantage the Drago n has is that 
almost any casselte recorder can be used to 
SAV E and LOAD x, rograms. with disk 
drives also now available if you requ ire 
them . Dragon Data is opti ng for the OS9 
operat ing system, but FLEX will also be 
available from indep endent supp liers 
Mic rocare. 

Expansion 
If your interest doesn't begin and end with 
the compu ter itself. the fact that the 
Dragon 32 has now bee n arou nd for a year 
mea ns that expa nsion is a lready availab le. 
D ragon' s own disk drives have appe ared at 
last . and there are also rival dri ves from 
Cumana and Premier Microsyste ms. A 
range of prod ucts is availab le from com­
panies like Premier and Compuse nse: 
screen dumpers. light pen s. assemblers. 
monitors. Forth and so on. 

The para llel interface is the essent ial 
Cent ronics-one. allowi ng you to connect 
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the Dragon up to most of the best printer s 
around, with the seria l interface adding a 
few more , nota bly micro manufac turers' 
'own brand' printers. 

Basic 
The Microso ft Basic chose n by Drago n has 
attr acted a genera lly favourable respon se 
as being one of the better Basic diale cts 
aro und , both logical and easy to lea rn. 
while for speed of respo nse tests show it to 
be roughly on a par wit h its obvious rival , 
the Commodo re 64. As well as being 
reasonably power ful when it comes to 
graphics co mmands . it is also fairly close to 
Basics on one or two othe r m achines, 
parti cula rly the Tandy Colour Computer. 

In use 
The machine rece ived for test couldn 't be 
tu ned in prope rly for sound , the volume of 
the TV nee ding to be turne d up so high that 
the buzzing from the set drow ned the 
sound being made . 

Th ere is one voice channel covering a 
range of five octaves , with two Basic sound 
commands: SOUN D and PLAY . SO UND 
needs to be followed by two numbers 
represe nting pitch and duratio n, both 
being in the range of J to 255, with a pi tch 
setting of 89 producing middle C. The 
act ual noise prod uced is an o rgan-like 
note, and these can be arranged in to tunes 
using the PLA Y command. 

There are four more useful sound 
commands , AUD IO ON and A UDI O 
O FF. which co ntrol the outpu t of the 
cassette recorder to the T V speake r , and 
MOTO R ON and MOTO R OFF. gov­
erning the cassette motor. 

In terms of grap hics. the maximum 
resolutio n isa comparative ly meagr e256 x 
192, much less than the Commo dore 64. 
Elect ro n or Atari . but com mercial soft· 
war e shows that the Dra gon is quite 
capable of emu lating arcad e-standard 
grap hics . 

Thoug h the Drago n boasts eight colo urs 
there's the usual proviso which applies to 
most machines : not all colou rs are avail­
able at the same time in high resolu tion. In 
the Dragon there's a kind of sliding scale 
betwee n the detail available and the 
colours to go with it. T here are five 
PM O DE setti ngs to choose from (the re are 
in fact ot hers not covere d by the man ual), 
and at the maximum 256 x 192 resolu tio n, 
PMO DE4. you can o nly use black and 
gree n or black and buff. 

£225 

Two ext remely useful and versatile 
co mmands have proved to be GET and 
PUT. With GE T you can take a large o r 
small chunk of the screen and store it in an 
array , and PUT allows you to ret rieve and 
place it anywhere on the scree n. 

Software 
A recent list of Dragon software contained 
ove r 160 ite ms, these being mostly on the 
games side and even then the list was far 
from complete. One adva ntage the Dra ­
gon 64 will have , then. is that the software 
is tried and tested. 

One reaso n for the large amounts of 
good software available is that Ta ndy 
soft ware converts ea sily, and ma ny games 
and adventu res have bee n brou ght over 
from the US and adap ted . 

On the more serious side there are also 
several word processing package s as we ll as 
other business-oriente d softwares. 

Support 
The o nly fly in the ointment as rega rds 
suppo rt for the 64 seems to be the uncertain 
financial state of the microcotnputer 
industry gene rally, and to what exte nt 
Drago n Data is being affected by that. 
Ther e will undou bted ly be a lot of back-up 
for the machine fro m the manufactu rers, 
from the chain stores who stock the Drago n 
in thei r ra nge, from the service age nts that 
Drago n Data has been appointing now that 
initial guara ntees on the 32 are runnin g 
out , and from the software houses and 
small deal ers , ma~ofw hom pro duce only 
Dragon product s. 

Verdict 
Viewed in isolation the Dragon 64 is 
without doubt an impressive micro which 
can cate r for a wide variety of users: the 
games player,- the small business or the 
person wan ting to learn progra mming. In 
terms of Dragon Data 's own pro ducts, too, 
the 64 could be see n as a good dea l. costing 
only £50 more than the Dragon 32 yet 
offe ring twice the memo ry. 

Unfortunately it doe sn' t offe r mu ch 
more that is new. The Drago n 32 is 
probab ly a little too pricey to compete with 
its rivals and the 64 is competing with the 
likes of the Com modo re 64 for roug hly the 
same price. and the new Elect ron will be 
out in fo rce soo n. 

It 's hard , therefore to see the Dra gon 64 
emula ting the ea rly success of its one-yea r­
old predecessor. 

Typew riter-style. 50 keys plus twos hift sa nd space bar 
M6809 
64K 
24K 
32Xl6 
Seve ral resolu tio ns available , from 128X96to 256 X 192 
Any cas.sette recor der. several disk drives available 
Two joystick ports. cart ridge port , serial and parallel 
interfaces 
Microsoft Basic 
Dragon Data , Kenfig Industrial Estate, Margam, Port 
TalbotSA13 2PE 
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'"r 1!l NEWBRAIN WP: Part 2 
Chris Rust continues his word proce ssing pro gram with routin es to manipulate text , print it and save it 

Words and actions 
IJst week we persuaded the Newbrain 

o give us a number of pages to type 
n. Now we want to move text about 

between pages, printer and tape. Once 
you've got this und er control , you should 
be well on the way to prod ucing your own 
word processor . 

The Newbrai n doe sn't care what device 
you have attac hed to one of its streams. It 
will print or read data rega rdless of source 
or destinat ion . So one routin e can hand le 
all text tra nsfer. Routing is set by specify­
ing two variable stream numbers, so 
(SOU RCE) and tg (TARGET ). A thi rd 
stream, pg (PAGE) specifies the text 
screen in use , be it TARGET or 
SOU RCE . 

The master routi ne is called PUMP. It 
control s a num ber of subr outines to read 
and print text. 

The active ingredient s of PUMP are the 
comman ds: LINP UT #so(rea d str ingfrom 
device on stream No so) ; ?#tg (print str ing 
to stream No tg) and control code 5 (send 
line at cursor) which makes a string 
available to LIN PUT. If you go back to the 
setting -up listing you will find that this code 
has be en given the variable nam e rd 
(READ). • 

Trapstring 
Use the set-up listing and app endix 3 of the 
Newbrain manual to unravel the variable 
names used in the PUT commands. Once 
mastered , the use of these mnemonic 
for ms make s the program much easier to 
read. 

The routine which eleva tes PUM P from 
mindless slave to intelligent serva nt is 
TRAPSTRING. TRAP STRING allow s 
you to define flag strings or characte rs 
which , inserted in a line of text , will mod ify 
the behaviour of P1,.IMP by setti ng the 
routing flag m3. 

Thi s ba sic version of the program has 
thr ee simple TRAPSTRING functions: 
"e ndend " marks the end of the text and 
halts execut ion of PUMP . 
"e ndendend " marks the end of a tape file 
and stops PUMP from tr ying to read past 
theendo ffi le. It is nee ded when LOADing 
text prepared on a differently configured 
version of PAGE E DI TOR. 
.. rem rem .. allows insertion of remarks on 
the scree n display. A line including 
" remrem " will SA VE but not PRINT . 

If you want to define your own function s, 
the flag shou ld be a word or character 
which will not occur in no rmal text. For 
your own use single graphics characters are 
mo re compact. I use the cumb ersome flag 
words to help casual or first-t ime users. 

You may notice that PUMP ignores the 
bottom line of the PAGE . Unfortu nately, 
LINPUT always force s a line feed so it will 
not read the bottom line without losing the 
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top one. If you are worried ab out thi s you 
can always write your own version of 
LINPUT along the lines of the READ 
NUM BER routine descr ibed later . 

Stream numbers 
Thr ee stre am numbe rsareco nstant s , these 
are: 
KEYBOARD stream ky = 105 
PRI NTER strea m pr = 108 
TAPE strea m tp = 101 
Thr ee variable names are used by the text 
handl ing routi nes: 
TARGET stream tg 
SOU RCE stream so 
PAGE stream pg 
TARGET and SOUR CE are the de stina-

"'"' Pl •c• our ,or on t o, h :11:t I tl'I • of PAGE 
Olec k pen pu Jt Ion wl 1.h P[t,I 
Reed line of le )lt ho11 SC>UfH:E w l \h READ 
Che ck l 1n·, l o" • • • c• •I ful'ICllol'I• w1tti 

TRN'STRJNG 
P'Y lnt h,rt te Tfl'RGET or ex,cute •Pecla l 

lune\ ion 

IIEMI Till.£ 
f' l.oe OUTHf d top lelt o f PAGE 
R••d ,a,e t i t l e p', e <,t> 

IIEIID LIME 
If sotJI CE Is • •c,eet1 t hen PUT co ntr o I 
code ,d t:5:••"d I lt'le) to •ou,1.:e 

RH d PUnf'STRING p,.C ho• SOLltCE 

. II 1nd1ca tu ,,e , ont ut f l•t !lll3 1• 
s , o cta l fun c t loP nuMer (ti&- • • tp•(J 

•"•>' subscr If'\ 

.. IT£ 
P'f 1nt PLl1PSTf'JHG 1.o TARGET 

P[N 
PUT c ofl1.Tol c-ode >'" c:n: ,enc: 

,o s 1t ion) to Pfl'GE 

on 11n• yy 

f'UICl: 
PUT c o nt ro l code • Y (22: "lace cu , 10T) 

to PAGE 
i..h;lch w-1 ll , ta c-• c- TSOf •t chOTOCt ., "° 
IIEllll~IER 
PUT cop t, ol code r e (29: 1ef'ld cu rsor 

c.harach1' J to SOUffCE 
G(T ASC Ho o f cho, act• , •\ cu r1a 't 11os u­

, o,.. •• eh 
RET 

DON•T PRJMl 
II TNtGET 11 nol • prlntu t.het1 WRJfE 
PUnPS TRING to TARGET 

Othuu iu l9n0 Te th11 PUMPSHUHG 

EtG Of TIW"EF JI..E 
Se t l i!'le r,1,1,-be T yy t.o app o o , to PUMP • • 

; I bo lt.o # o I P~E ~•s boor, Teoc~td 
Thi• loll 11 PTe '-'tl'll Puf'tP lr oa a tt e!llfll I ng 

to ro• d p,n t the et1d ol the .t ape I de . 

- OF IIJIT II TIIIIM'.T •• "•' • · ,,. ' "'.,. then •nE 
PlffSTalNG (wf'I I Oh conhlt1• the f I• • 

tion and origin of text being tra nsferred. 
PAGE is the screen on which the cursor 
position is set and monitored . 

Th ese stream number variab les a rese t at 
the start of each operation and co ntro l a 
number of multi-pur pose ro utines. 

Next week we will look at routine s which 
use PUM P to route text. To get going in the 
meantim e you can outpu t a page to a 
printer as follows: 
tg = pr : pg = I: so= I: GOS UB 22000 
where I is the page number. 

The first part of this article appea red in 
PCN issue 38. Back issues of PCN are 
ava ilable from the PCN Back Issue 
Service , 53-55 Frith Street, Lo ndo n WIA 
2HC . The series will be concluded next 
wee k. 

Text handling routines 
21999 REM Pu.1P 
2?988 yy • 3:,oc •J :GOSUB22088 
22811 GOSUB2258Cil :GOSUB22299:GOSU8 22398 
22828 O~JGOSU822+811, 23899, 2JHie, 232 N, 2 
3388:JF)'y •l l-JTHEN RET 
22839 GOTOz-2818 

22999 REM f'EAO T ITlE 
22188 PUTap9,h .. ,,d :L1NPtJUp9 ,p9.(pt l :RET 

22199 fl[M R(AO LINE 
22 28e IF • o< •u THE,...,UU•o,,d 
2221 8 LJNPUU 10 ,p111e :fitET 

22299 REM TR,W SHUHG 
22388 L11,3•1 :FOR•• I TOt t : JF'JNSTR(, 1111$, 1.1"•( •) 
)>f l'lt..SETHENlll3••• I '•• tt 
22318 HE><h :RE-T 

22359 REM ~JTE 
22488 ?lt. t,P ... & :R£T 

22499 REM PEN 
22588 PUHP t.,Y J11 :GEta,.,, >c>c,yy: R[T 

22599 REM PLACE 
22&08 PU1'P t ,XY,Jll)(,yy :RET 

22GS9 REM REAO CHAfMCTE'.R 
227 98 PUTho,Tc !GETch :R( T 

22"9 REM DON'T PRJl'ff 
238198 lft t ()pt THEMG0SUB22198 
23818 RET 

23099 REM EtlO OF TAPff ILE 
23188 yy•l 1-l :RET 

23199 REM ENO Of TEXT 
2'J2N I Ft t ()pi'" T11E!'4GOSU822488 
23218 yy • l t-1:REf 
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In today's fast moving business world, 
your information has lo move with you. Over 
the past few years there has been an 
increasing demand for a totally portable 
computer with the ability to meet so many 
challenges. 

Epson , with over 20 years experience in 
designing and manufacturing high quality 
printers, have produced the HX-20, a 
precision machine with its own rechargeable 
power supp ly that can be used for just about 
any task within today s discerning business ; 
horn data ca pture to word processing, hom 
card indexing to sales order entry. 
Communicating with other machines is no 
problem and the HX-20 is easily coupled to 
one of our fine printers. You can even link in 
another computer system by using an 
acoustic coupler. 

Don't be fooled by its size, the HX-20 has 
all the software back -up you'd expe ct horn a 
much larger machine and incorporates many 
"bigge r computer" features - 16k RAM 
expandab le to 32k with serial interlaces, a full 
size typewriter keyboard , it's own built in LCD 

screen and a dot matrix microprinter. A microcassette 
facility is available as an optional eztra. 

A complete computer that will either stand on 
its own or could be the obvious el<lension to 
your existing system. 

More and more people are 
finding out just how big the small 
compact HX-20 is. Why don't you 
find out for yourself - you owe it 
to your business . 

1a~i•J~1 lo Please send me full details of the HX-20. ' 
Extraordinary product _ 
Exceptional quality . 

Epson (UK) Limited, Freepo st, 
Wembley, Midd.lesez HAS 6BR. 
Sales Enquiries : Freefone EPSON. 
General Enquiries: 01-902 8892. 
Telex: 8814169. 

I D Please ask my Epson dealer to contact me . 

/ Name 

Positio"'-- - -- ----- -- ----I Company ____ __ _____ _ __ _ 

I Address 

I 

I 
I 
I 
I 
I 

L_::- _-- _-- _-- ___ Tel: _ ___ __J_;· _ __ c_;,ru_, __ 
12
:d 





Our new Spectrum games have two skill 
levels. Difficult and impossible. 

Unless you happen to 
be a genius, it could take 
forever to master them all. 

So for around £6.95, 
you will really be getting 
your money's worth. 

"Volcanic Planet" (on 
16k) is a real scorcher. Plant 
a bomb on the volcanic plug 

in the evil Zeran underground Metropolis, 
and escape before red hot 
lava floods the city. Watch .• 
out for the Zeron's bone 
crushing slaves, they want 
to tear you apart. If your 
oxygen or power supplies 
run out, you're dead. 

In "Road Racer" (on 
16k) you'll find out if you're 
skilful enough to drive round a terrifying track 
..,.,. .............. ,....,..,.. at death defying speeds, and 

reach the black and white 
flag in one piece. ~ · 

"Gold Rush" (on 16k) is 
no walk-over either. Under­
neath the eerie planet of 
Oran is a vast cavern full of 
gold and demons. 

You have to get the 
gold and the deadly demons have to get you. 

In "Blockade Runner" 
(on 16k) the earth is under 
siege and you must get life­
saving supplies through. 

When you've avoided 
the dense meteor shower, 
the moving laser barriers, 
the space mines, the 
tractor beam units and the 
alien warships, you'll be good enough to 

try the other 5 skil I levels. 
"River Rescue" (on 48k) 

is a runaway success on other 
formats. It's now available 
on Spectrum. You'll have to 
navigate the wildest and most 
dangerous river on earth in 

•
... a powerful patrol-boat. But 

keep a sharp look-out for 
the killer crocodiles. They haven't eaten all day. 

Win,loseordraw,youcan'tbeat 1111 
THORN EMl's Spectrum games. 
Now available from WH Smith and _..., 
other leading software stockists. v1 DEO 

Leaders in home entertainment. 





Killer 
Remember that you have to be particu-

caverns larly accurat e when you're typing in 
machine code , becau se it' s very difficult to 
debug it once you've made the mistakes . If 

I n last week 's PCN we began the listing of might chan ge that for you . But perseve re , you don' t have the first part of the article. 
SS Ram , Darren Eteo's Scrambl e-type beca use the game 's we ll worth having . and which appear ed in Issue 38 , you can get 
game for the Drag on. If your fingers will give you hours of amusement once back issues from the PCN Back Issues 

haven ' t worn out , this week 's instalment you 've fin ished. Service , 53-55 Frith Str eet , Londo n W I A. 
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Glittering prizes 

...,.... RSONAL 

~;. ~· 
NEWS 

Vote for the best in microcomputin d ' . 
and software . As part of the I g an )_o_u could won a micro 
Awards, PCN is offering all d 984 Bntt sh Microcomputer 
produ cts that you think are o~::ta';;J i~he chance to vote for the 

_BMA 1984 will be the most i,~; . 
mtcrocomputin g calendar It. . portan t event on the 
and VNU ublishers . ,s organised by The Sunday Times 
hosting 1-.:t of the aw~~:Se'!:!; at _C~m~wer News, and PCN is 
Home Software Award. enp era! of the Year. and the 

~ 
THE SUNDAY TIMES 

know about it. A panel of PCN . . . 
nominations and forward a select ion t Judges will consider the 
experts in the micro field The y ·11 ho a central Judging panel of 
top three no minations in ea hw, ave the task of deciding the 
winners. c categor y and of choosing the 

On these pages you'll find a I . crite ria on which the d comp ete lost of categories and the 

But because PCN readers . I . 
microcomputing PCN is . are mvo ved on all aspects of 

So if you want to put your7~~~~~fi~~~~;,~~~i~;l~~'i:~~e~~m;:e~; 

nomiua tionso n the fori: ucts w,11 be jud ged. Send us your 
reasons for your choice P,¥~!tte-r;me'!'benng to include the 
ceremo ny in London in March _:1wa~ s w,11 be presented at a 

All correctly completed no . an . yo~ could b~ a winner too. 
draw with two Orie micrQ dmonfat1on orm s will enter a free 

c.tmccNies 1 .......... Micro This award will be presented to the maker of 
the machine which, in the opinion of the judges , offers the best 
value for money. Essential requirements are that the machine has 
a recommended price of less than £8.000 including ope rating 
system, CPU, keyboard, disks and monitor. It must be 
disk-based , come with at least a 90-day guarantee. and have a 
wide range of business software. 2 lllllllleU ~ Th e business software award will be 
presented to the software hou se giving best value for money and 
optimum efficiency for general busine ss use. The software should 
be disk-based with a recommended price of less than £1,500 per 

package or module . 3 ..._Micro ea putll'This award will goto the maker of the 
machine giving the user ease of programming and displaying the 
best use of colour . sound and speed. Value for money is again 
im=t and the micro must not cost more than £500. 
4 ~ The software house winning this award will 
have published a product which doe s the most to aid efficiency in 
the home. Th e judges wilt look for flexibility, value and user 

friendliness. Top price is £50. 5 Cnallft ~ The award for creative software will be 
presented to the invent or of a software concept which the judges 
rule has made the greatest use of and contribution to, 
microcomputing . The award will also re.cognise the manufacturer 

s an so tware as the prizes. 

which first launched the concept as a mark etab le produ ct. 
6 C- of the YNI' Plenty to choose from here. Which game 
offers the greate st lasting appeal. playability and use of the 
machine ? As always, value for money counts as well. 
1 CollllNNWAWM'IITheco nsumer award will be presented to the 
company or individual judged to have done the most to advance 
consumer understandin g and efficient use of microcomputers. 
The judges will look for an individual or group who have made an 
outstanding contribution to microcompuling to the benefit of 

users . 8 ............. of the YNI' This award will go to the most 
innovative peripheral which enhances the features and potent ial 
of a microcomputer. Good value is a key consideration. 
9 ~ of the YNI' The recipient of this award will be the 
software house judged 10 have published a product providing the 
simpl<!sl way of effectively solving a problem. The software will 
be judged asan aid sot be judges will examine the way it carries out 
the task the user wants to complete. User friendline ss, flexibility 
and value are of prime importan ce. 10 lllcnca pldareltlllYNl'Themicrowillbeth eone which, 
in the opinion of the judg es. is the best to have appe ared on the 
market in the year to November 1. User friendliness. flexibility, 
software support . expandability. good design and pr ice will be 
taken into consideration. Recommended price must be less than 
£8,000 and new versions of older models are eligible . 

,. 
~ 



In categories 1-5 (business micro, business software. home micro, home software 
and creative software) manu factu rers may nominate their own prod ucts which 
nee d not have been made in Brita in but must have been available for purchase from 
reta il outlets in the UK by Nove mber I, 1983. 
Tn catego ries 6, 8, 9 , JO (game , pe ripheral, software and micro of the year) 
manu facturers may nomi nate their own prod uct which need not have been made in 
Britain but must have been available for purchase from retail outlets in the UK 
between Nove mber I , 1982, and Nove mber I, 1983. 
Emplo yees of VN U Business Publicat ions BV , the sponsors or any individuals 
associa ted with the British Microcomputing Awards are ineligible to place a 
nominati on with the except ion of the six VNU title judging panel s which may each 
nominate up to six entries. 
The decision of the ju dges is final and no corresponde nce will be en tere d into . 
All nomin ations must be receive d by noon on January 5, 1984. r----------------------~ Enter your nomination for each category and explain, in not more than 30 words, the reason for 
your choice. using another sheet of paper if necessary. You should consider the guidelines given in each 
category on the facing page. 

Category 1: Business Micro ......... ... .. ................................... .................... . .. 
Reasons for choice ....... ....... ....... ....... ........ ........... ........ .... ........ .. . 

Category 2 : Business Software .. .............. ..................... .... ........ ................ ..................... ....... ................... ..... .... . 
Reasons for choice ........... .. ........ ..... ........... .. ........ ...... ............ ..... ....... ...... ....... ........ ..... ....... . 
........................................................................................... .............................................. ....................... . 

Category 3: Home Micro ....... .............. .. ..... .................. ....... .................. ................ . .............. ............ ... . 
Reasonsforchoice ..... ......... .... ........... .......... ..... ....... ........ .......... .............. ...... ........ ..... ....... ...... .. .......... ..... ...... . 
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TODAY'S CLUES 

We don't stock HIFis, cameras or second hand cars, but deal 
exclusively in home computers and everything for them. 

Today 's solut ion 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 on ly two minutes walk from Victoria Station which is 
covered by both mai nline 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 solutio n. 

70-71 WILTON ROAD 
LONDON SWIV IDE 
01-630 5995 

MONDAY-FRIDAY 10AM·8.30PM 
SATURDAY 10AM·7PM 



PCN PRO-TEST 

Getting bo red with the old black-and-white ? Bill Davies discovers a colourful a ltern ative. 

Technico our Tandy 
pr ice break throug h by Tandy is an 
ven t in itself , since Ta nd y watchers 
ave always bee n awa re that the Fort 

Worth -based co mpute r/elec tronics com­
pany has neve r attempte d to break into the 
cut-throat low cost market. 

At £600 the new Tandy CGP-220 seve n 
colour In k Jet pr inte r is very co mpetitive ly 

.§ pr iced. 

] First impressions 
-.. ~ Th e pr int er comes in a subs tantially 

protec ted box with polysty rene and 
j polythene cover ing. Opening the box the 

first sur prise is th e new colour scheme 
which has been adopted by T andy for all 
the new pro du ct range . Instead of the 
tradition al blac k and silve r , the CG P-220 is 
house d in a cream plastic case . 

Powe ring it up for use pr ovided no 
problems eithe r , since Tandy now ensures 
th at all products a re fitted with a t hree-pin 
13amp plug to co nform with British 
standa rds . O th er m anufac tu rers ple a se 
note. 

Documentation 
He re I' m afraid Ta ndy Jet me down. Jn my 

Horo&l lu one vould nnd two Stts of codu to tht prhttr -
•t7•, known u 111 ESCa,t codt followtd b» two othtr dhits for 
tht actual tunction . The CGP-228, btl!lt a coloijr ,rlnter 
obvlouslu reqdru 11lthtlu ~ore l!lfor111tlon, 10 thtrt ,ore on, 
hu to 11nd thrtt Hb of dltlh to It vhtn chntlnt coloijrl, 

Eich colour 
55• BLACK 

RED 
GREEM 

has bnn 
48 
4' 
58 

al located it s own nuobtr bet ween 48 

BLUE 
"AGEHTA 

52 
53 

VIOLET 54 
WHITE SS 

and 

so t°' change tht text fro• black to r.d fOI'" exu,lt 1ou vould 
hlYt to Hnd tht codt 27 (ESC), 84 ( ttl\int it UCUI .,., Chan9il19 
colour>, 49 <rtd), These codes can either b.- inserted into the 
te xt if you ilrt using • word processing pro9rao or int o th, 
buic ,ro9ru if »ou art wrltln9 a pro9ra11 which rt~ulru colour 
chan9u , 

expe rience Ta ndy computer manuals are 
genera lly some of the best o n the market, 
but the manua l with th e CG P-220 is 
somew hat Jacking to say the least. It"s laid 
out and printe d in the norm al Tandy 
pr inter manu al layou t , but be ar ing in mind 
th e revoluti onary de sign/concept of th e 
printer I was d isappoin ted to find th ere was 
little in it that actua lly desc ribes exactly 
what the pr in ter is and does . 

It took considerab le time and e ffort to 
discove r th e method of pri nti ng . Briefly 
the print e r is a form of spark je t printer. 
The ink is produced in min ut e qu ant itie s 
and tr ansfe rred to the pape r by mea ns of a 
fast high ignitio n spa rk . each dot of the 
matrix req u iring a separat e function. 

To u nde rstand how the colours are 
reproduced o ne has to step back into basic 
physics. 

In televisio n and monit ors, colours a re 
produce d by mixing light ray s. In thi s 
system - commonly known as th e RGB 
method - red , gree n and blu e light rays 
are projecte d on a sur face and mixin g these 
th ree colours generates all othe rs. 

A seco nd method is base d on the 
mixtureo f pigme ntss uch asinko r paint. In 39 ... 
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Once you've got to 
grips with the Rock 
'n' Roll game, flip· 
over and get your 
teeth into Dracula. 

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 
~ It' s Only Rock 'n' Roll Can you become a supe rsta r1 A ~. 

Rock 'n ' Roll idol...Or arc you just anothe r has been ? 
You've got a lot of energy, a bit of money and a great 
future . But ca n you stay the course, stand th e 
heartbr eaking disappointm ent s, fraud, scandal , even 
arrest~ Can you captur e th e hearts and wallets of the pub lic 
and become a Rock 'n' Roll idol 1 

h.... Tomb Of Drac ula Darkness is falling ... The vampire s are 
P"" hu ngry ... You can 't go back ... Your on ly chan ce of surv ival 

lies ahead. 
The walls are cold and clammy . With each step you 
remembe r the horrors ahead; ghou ls, zombies an d pits of 
cho king slime . ln your hand you have but seven silver stake s 
with which to defend yourself ... Dare you face the ultimate 
cvi l.. .and win. 

from - three suitab le for the ZX 
__ ., Spectrum 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. 

; ooueLESIDERS 

Twice the fun with two on one. 



2 nEW '60 PROCiRAms~ 
FOR THE UIC 20 Ano commoDORE 64 

NOW ! new books join the 
best-selling 60 Programs series 
launc hed by Pan and 
Personal Computer News 
in October . 
Graat Value. Each book 
is a massive software 
library - for the price of a 
single cassette. Explosive games. 
dynamief graphics and invaluable 
utili ties - all packed into over 300 
pages of large format paperback! 

Best-selling software writers have 
pooled their talents to bury 
programm ing cliches and exploit 
your micro's potential to the full. The 
specially commissioned programs 
take BASIC to the limits and beyond. 
What will v.ou gfil7 Arcade action 
games for those of y_ou whose fingers 

naturally twitch around the cursor 

for immediate 24 hour service 
'phone 01-200 0200. Use your credi t 
card and take advantage of 

control keys. Tactical games for the 10 DAY 
more cerebrally minded. Genuinely MONEY BACK GUARANTEE 
novel games as well as classics of the lb=============c!J 

GET MORE OUT OF YOUR MICRO WITH ... 

CUSTOMER CHECK UST 

No.of 
books Title 

O BBCMic ro@ £4.95 

O Sinclair ZX Spec trum @ £4.95 

O Orie I @ £4.95 

O Dra9 on32 @ £4.95 

O Vic 20@ £5.95 

O Co mmodore 64 @ £5.95 

Postage and packing contnbution: 
Please' allow 3Sp for the first book 
ordered plus 15p for each add1t1onal 
book to a maximum charge of £1.25 

Amount 

60 PROCiRAms 
POST NOW. NO STAMP NEEDED To· Pan Books Ltd. fREEPOST, PO Box 109, 14-26 Bake r Street . 
High Wycombe. Bucks HP! I 2TD. YES. p lease send me the 60 PROGRAMS paperbacks. 
I understand I may re1urn them withm 10 days ir nol fully sa1isfied and receive A F1JLL REFUND. 

NAME (Mr / Mrs / Miss/ Ms) _ _ _______ ________ ___ _ 
ADDRESS ____ __ ______ _______ ______ _ 

______ ____ _______ _ POSTCODE ____ _ 

I enclose my cheque/postal order ror £. .. payable to Pan Books Ltd or debn my Access/ 
Barclaycard/ Visa/Trustcard Account no· 

Signature, __ _ _____ _ 

• PERSONAL a.:;, \'.':. ~ ; ,~;v2, 
l ~ :;LU Iii, . ,, ' 

• COMP\ITt:R NEWS UBRARY 

Allow upto IS days for delivery 
Ttus offer available w1thm UK only I MONEY~~iARAN'J'l:E I 'lbtaJ· ~=~~~OR=9~ red mEngland Pan PCN 

L •••••••••••••••••••••••••••••••••••••• • •••••••••••••••••••••••••••••••••••••••••••• 
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Tht- CGP-220 :wl\1 print eit-t,er s.t.~nd1,...d ot e ·lc,· n":da.-t.:e·d 
char-1.cte-rs, th::£- ar·E> selecte-d l'S.ir:9 the cor,t.rol co'.iH, but. the 
pr-n1ter dE""fa1,dt$ t.o .s.t ~i'ld,Hd t.ext dn .. ract.H cvcJ-t OJ1 r,o~JH u.~. 

AlU,ou3t1 thf HH1t.er C!lkH:•~ wit~, t.hE" i.h.nda·d 1'Rl"IE!"lC.Ji;~ 

char.-.de:r· ..s~t, the Eutl:H.an chart1.chr -set. r.:aY1 bt- s.dt=cte-d by 
r,-l"o9r.1111h1T19 tht ap-N·opr-iatt cor1ttol code·s. To fir,d ihf £ ::,19·,1 
for e-v:apl': :-rar,.s that '.IC':'.; ha.vi:· to in~trud. t.h€' prirrt£r- ta f int! 
ASCtl char-.a.c:ttr-i.16:J•, 

this method, the colours yellow, magenta 
and cya n are mixed in diffe rent combina­
tions to produce other colours. 

Th e CG P-220 uses the second me thod. 
The built-in software in the printer con ­
verts what the monitor sees as RG B into 
mixtures of the coloured inks available . It 
does mean that you pro bably don ' t have 
the full range of colou rs available that you 
would expect to find on your television set. 
but it should be a close approxi mation. 

Getting started 
Fami liar ising yourself with the machine is 
the first thing to do. Altho ugh the ink pack s 
should already be inserted when you get 
the machine , they don 't rea lly cause much 
of a proble m. Yo u should have two packs 
both the size of a packet of cigarettes. One 
contains black ink and the ot her has 
yellow , magen ta and cyan. They are 
contained in rigid co ntainers and the ink is 
sea led in airtight bags. 

With the powe r off they are inserted into 
a small drawe r locate d along the bottom 
fro nt of the machine . Afte r they are 
installed , you are warne d not to take them 
ou t until they are exhausted . Being the 
inquisitive type, I did , with disastro us 
results-ink all ove rth e place. To protec t 
the ink supply during tra nsportatio n and 
lengthy pe riods of inactivity there isa leve r 
o n the top of the pri nter which can be 
positio ned to seal off the sup ply. 

The pr inter ta kes either roll paper or 
single shee ts - there is no tracto r feed . 
Agai n inser ting paper is no problem. 

The contro ls for the printer are locat ed 
on the front. They are touc h se nsitive for 

· 'res tar t ', 'feed' and 'on/o ff line' . Alo ngside 
are thr ee LEDs - ready , ale rt and powe r. 

When you tu rn the powe r on the red 
'a ler t' light blinks for about ten seco nds as 
the ink supply is made rea dy. The red aler t 
light also co mes on when you run out of 
pape r or when the printer goes off-line for 
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any reaso n. O nce the situatio n has been 
rectified, pressing the restart key should 
set the printer off agai n. 

On the top left of the prin ter alongs ide 
the paper platten is a green leve r which 
provides three functio ns. Locking the 
carr iage for tra nsit , capp ing and uncap ping 
the ink nozzle, and a pump to provide a 
bette r ink supply. 

A fter loading the paper it is adv isable to 
check the ink supp ly and ensure that all 
colours are work ing. Pressi ng the FEED 
butt on immed iate ly afte r unlocking the 
carr iage shou ld produce a ho rizo ntal bar. 
There is also a self test function which 
print s out all the alphanumeric symbols. 
Eac h line is prin ted in a different colour. 

The next step is to connec t it up to the 

'The printer is 
exceptionally 

quiet ... but slow' 
computer. the CG P-220 is prov ided with 
seria l and para llel connectio ns and there is 
a baud se lectio n switch for 600 or 2400 
baud rate for the serial interface. Since I 
already use a Tan dy printe r I had the 
necessa ry cable to hand , but it is necessary 
to watc h the pin connectio ns on the para llel 
cab le, since the BBC and the Tandy system 
differ on the location of two pins . Numbers 
10 and 11 have to be changed ro und, 
otherwise busy and acknow ledge get 
mixed up. 

In use 
The first thing you notice is that the printer 
is exceptio nally quiet. althug h the print 
head appea rs to do an awf ul lot of work. 
Eac h row of dots is pr inted in a sepa rate 
operation, which mea ns that for one line of 
type the print hea d has to make seven 

passes over the paper to prod uce the text. 
The comp uter com muni cates with the 

printer with a series of cont rol codes . 
T hese codes are used to tell the printer 
exact ly what you wan t it to do. As on most 
printers the information is sent as numbers 
betwee n O and 255. A contro l code would 
be used to cha nge the print size. or a 
linefee d orto cha nge the colour of the text. 

Normally you would send two sets of 
codes to the printer - 271. know n as an 
ESCape code. followed by two ot her digits 
for the act ual function . The CG P-220. 
being a colou r printer. obv iously requi res 
slightly more information. so you have to 
send three sets of digits to it when chang ing 
colours. 

Eac h colour has been alloca ted its own 
num ber between 48 and 55: black. red. 
green . ye llow. blue . magenta. violet . 
white. 

So to change the text from black to red, 
for examp le, you would have to send the 
code 27 (ESC), 84 (te lling it you are 
changing co lour). 49 (red ). Th ese codes 
can either be inserted into the text if you 
are using a word processi ng progra m or 
into the Basic program if you are writing a 
progra m which requ ires colou r cha nges. 

The CGP -220 will pr int ei ther standa rd 
or elongate d charac ters. These are 
selected using contr ol codes . but the 
printe r defa ults to sta ndard text character 
code on powe r up . 

Although the pri nter comes with an 
Amer ican charac ter set. the Euro pea n 
charac ter set can be selecte d by program­
ming the appro priate con trol codes. 

Ta ndy say the pr inte r' s biggest selli ng 
po int will be its ability to provide colo ur 
printout s of graph ics. bar charts, grap h 
tables etc. I have no do ubt that this is true 
- the machine is certainly capable of 
prod ucing a var iety of colours. But the 
manua l is extraor dinar ily vague about the 
actual mecha nics of it all. As you would 
expect. many of the instru ct ions in the 
man ual are aime d at the Tandy computer 
owner. and all the de monstrati on prog­
rams use the LPRI NT instructio n . 

Th e print speed is very slow - claimed 
to be abou t 37 cps. This does mean that 
anyone wantin g to use it to print text will 
have to wait a long time. and beca use there 
is no built-in buffer it will tie up the 
compute r for rea lly long periods while it is 
perfo rming its tasks. 

Verdict 
This printer prov ides colour pr inti ng at a 
price that many people who may have 
shied away in the past co uld we ll afford. 
Like a ll Ta ndy printers it is fully comp at i­
ble with most micros on the market. and I 
am sur e will be of great use to ed ucat ional 
establishments and businesses who want 
graphi cs wor k car r ied out. but fee l that the 
very high cost of the other colour pri nters 
on the mar ket is not worth it. Bu t for the 
home user it is an expensive luxury. unless 
you are rea lly keen on prod ucing colo urful 
graphi cs dump s. 

Th ere is also co mpetition in the form of 
the Seikosha GP-700A which offers seven­
colou rprint at a lower price- und er £500. 
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W The Entertainers Software Suppliers 
ZXSPECTRUM 1/1 Main Street, Deans, Livingston TEL: (0506) 410004 ..... ..... Author ""~ Mol.arM ... , ... .. , ... 
~f'.:.. .. co '" " co '" -- .. co '" """"«°""' ,.,,.. AR '" """«°"""' "'"' AR '" .,, ..... 16148 AR '" - a- "'"' "" '" "°""'°""" .. "" '" °""'""" ,~ .. "" "' - "'" au "' TheCi'lessPla~ .. au ... 
TirMIGall .. au .... ~- ,~ .. au '" .. OU '" Metit0rStorm " au ... 
30Str•~ ,~ .. au '-" Velnors l.aiJ .. au .... -- .. au '-" Sc:hiioids 16.'.48 .. 5.50 

"'°""'""" 15'48 M 5.50 =Jldt .. M 5.50 
16148 IM 5.50 

z.- ""' IM 5.50 - ,., .. IM 5.50 
lrwalion Forc:e .... "" '" c.,,;. .... "'" "" " ' .,,..... 1848 "" '" - .. "" '" 30- T ... 18'ctl "" '95 
~Yil .... "" "' .... "" '" """'- , ... "" '" F...,, , ... oc , ... 
~ .. oc 5.50 , ... oc 550 
- M.-. , ... oc 550 

~~ 
,. .. oc 5.50 ,, IP 5.00 

- M~ " IP 5.00 
3·0 Maze .. IP 5.00 

"""-' .. M 5 00 ........ .. HE , .. 
=:.w..c .. HE "' .. HE '" _. ...... .. HE 595 ,,_ .. " ... ._,...., ,, co 595 -.... .. ME ... 
Ttr ro, o.ktil .. ME '" .... P,o .. u. '-'° T,~Am .. u. S.50 
ManicMiner """ .. 5.95 ..,, .., .. ... 5.95 

VIC 20 son111.,rta t Olsc:oort p,ices- Sen<lsa e klfiMllls t 
SPECTRUM UPDATE 
Ga.._ Aim Autf'IOr Pr!u 
Stanek 3000 48 CM< 4 95 
$1icktr Pui:M 16 Qt( 8 95 
Trom H!i DI< 595 
Goll HI OK 495 
Otel 48 OK 695 
Spe,ed Ouel "8 OK 595 
Apple hm 48 DK 5 95 
PfllOMI F!NnCe 48 DK 695 
M&z.acs 48 01< 6.95 
Hunchbad. 48 OC 5.90 
Rescue 48 OC 590 
Digger Dan 48 OC S.90 
Repulw r 1648 SK 595 
Flreblrcls 1648 51( 595 
Lun111 Jem>ao 48 ut. 5 50 
AbcAtac 4& Ul 5 50 
30 Sp8c:e. ats 16.-48 HE 595 
T1au 48 OS 895 
Ai'CA!tfld< 48 OS 695 
6',9lbOO 48 OS 695 
AQuapl,airw 48 OS 6 95 

ZX81 ··-""""'M ~«Doom . 
°""""" IKGamesPIIOI .......... ....... .......... 
Croaka.'CtaW 
Maze DtMIIRM::e -.......... .,.,, .... 
~ 
Ttipe 110~ 
r .,. 2~e.-
lapel catacomb 
Tape 4 30 Monster Maze 
Tape 5 300etenclef 

"""'""" -

R,m AulhOr -" "" 5.05 

" "" 5.05 

" "" '-" " AR , ... 
" AR , .oo 

" au , .. 
" au , ... 
" au '-" " au '-" .. PS "' .. PS , ... 
" PS 395 

" PS '-" " PS , ... 
" PS ,_,, 
:• P£ '" JK , .. 
" JK , .. 
" JK '" .. NG '" ,, NG ... 
" HE , .. .. HE 5.95 

EXTRA 
SPECIAL DISCOUNTS 

~-------­• ,ne Entertainers Software Suppliers (PCN), 

1111 Main Street, Deans, Livingston. Tel: 0506·410004. 
Please supply the following:-

(1) Orders uptotS .00 - 1 x SOpvoucher. I ~ 
£5.01 to£10.00 -2 x SOpvouchers , 

£10.01 tot15 ,00 -4 x SOpvouchers , 
£15 .01 tot20 .00 - 5 x SOpvoucher s. 
£20.01 to t25 .00 - 7 x 50p vouchers . 13 
Redeemable again s t our ever Increasing 
sottware list. 
We personally 9uar1ntee to honour our I 
vouc hers. Despatch to:-

(21 Many speclal offers on the best 91mes 

(3) ::~:;~• :~:;:!·kaglng 11 frff. I ~:::~~ .............. • ...... . 
(4) Every numbered voucher enti tl es you to a I 

chance to win our specia l software prize · · · · · · · · · · · · 
absolutely tree. Computer .... .................. Ram 

(5) Only top quality original cassette, supplied . I Ch N f £ I d 
SUPP LIERS KEY • Pleeaqsueedeb

0
-1t .. m .. y. ·c·,·e·d··,-t-·ca···,d--A-.c.c

0
e'ssN··-,·s·a· -N--o--_ ... . . enc ose . 

~~= ~::~~\:-~s;lt:rit~=: 1~~~t~riC~ -Ou~~~bK~1~~~~!:0CM~~;:=: PS- Pss: 
SK- Softek ; PE- Peaksoft;JK - J. K. Greye;NG-New Generat10n:CO- COS; TE - Termk"lal; BB- Bug-Byte. Signed ... 

FOR THE BBC MICRO 
SOFTWARE 

TINY PASCAL - Pascal -Tisa 16k Eprom program capable of 
compiling Source Pascal into a compact and very fast threaded· 
Interpretive-code. Full editor and disc-support are included and the 
program is supplied toget her w ith comprehensive documentation. 

PRICE £59 .00 + V.A.T . 
X CAL - An eXpert Computer Aided L011rning package in 16k 
Eprom and support disc . No programming skill required to 
construct learning 'sessions' as the program is 'screen' driven. 
Facilities include Text pages, Graphics and Histograms. 

PRICE £65.00 + V.A.T . 
FORTH- FIG-FORTH in 8k Eprom together with manual. 

. PRICE £34.72 + V.A.T. 

LOGO·f:ORTH - A 16k Eprom program introd ucing this very 
powerful but extremely lriendly Tu rtle-Graphics language. Users 
also have full access to the Fig-F orth support nucleus . Full 
documentation is incl uded . PRICE £59.00 + V.A.T . 
(Special discounts available for educational establishments for all 

the above software) 

HARDWARE 
Alway s in stock Printers, Disc Drives IC's etc. 

FOR THE EPSON HX20 
SOFTWARE - FORTH ROM includi ng full documen tation . £34 .72 

HA RDWARE - Expansion Unit , Paper, Microcassettes etc. 
Please phone for quotes 

Reta il/Mai l Orders/Dealer enquiries to : 
HCCS ASSOCIATES 

533 Durham Road , Low Fell , Gateshead , 
Tyne & Wear NE9 5EY . Tel. (0632 ) 821924 

Retail sales also at: 
HCCS MICROCOMPUTERS 

122 Darwen Street , Blackburn , Lanes. Tel. (0254) 672214 

PCN 1112 

SPECTRUM 
JOYSTICK 
£9 95 INCLUDES 

• VAT. P&P 

NO INTERFACE 
NEEDED 

DIRECTLY 
OPERATES THESE 
KEYS ' ~~~ • 

~ l!1J ~ [!11 

PO'S 
CHEQUES 

ACCESS OR 
BARCLAYCARD 

NUMBERS BY POST 
FOR DESPATCH BY RETURN 

CREDIT CARD HOLDERS MAY 
PHONE 0603 870852 FOR 

IMMEDIATE DESPA TCH 

~ ::!E 
TO GIVE PRECISION JOYSTICK CONTROL 

e ESSEN TIAL FOR FLIGHT-SIMULAT ION & SIMILAR GAMES. 
e INCREASES SKILL LEVEL ON GAMES USING CURSOR KEYS . 
e SPEEDS GRAPHIC PLOTTIN G AND DRAWING. 
e NO ELECTR ICAL CONNECTION S-ALL REAR SOCKETS FREE . 
e FITS & REMO VES IN SECONDS - NO TOOLS REQU IRED. 
e NO MOD IFICATION NEEDED TO SPECTRUM CASE OR KEYS . 

TO :-GRANT DES IGN LTD. BANK HOUSE . REEPHAM. NORFOLK. NR104JJ 
PLEASE RUSH ME A SPECTRUM-STICK CONTROLLER . I ENCLOSE 
CHEOUE/P .O. FOR £9-95 IPAYAB LE TO GRANT DESIGN LTD) 
PLEASE CHARGE MY ACCESS O VISA OCRED IT CARD NUMB ER 

I I I I I I I I II I I I I I I I 
NAME .. ........... ... ................ .. ......... ............ ..... ... . .... . .......................... . 

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

PCN D ECEMBER I-DE CE MBE R 7 I WO 

,. 
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HOIM~O 
buva 
miero 
If you 're thinking of buying a micro , you've 
probably already decided you need a guide. And 
if you 've been looking for any length of time, 
con tradictory advice from sales assistants may 
even have made yo.i wonde r if you need a guide 
to the guides . 

But before you despair , remember that micros 
today are better and cheaper than they've ever 
been before , so if you choose wisely , you'll get a 
bargain . But equally, if you get it wrong, and buy a 
micro that doesn't suit you , you could end up 
putting yourself off the beasts for a very long time. 

So how do you start? If you're new to micros , 
it's possib ly best to stick to the more popular 
machines, because although you may find a gem 
just right for you somewhe re in the micro jungle , 
you 're much more likely to pick up a complete 
turkey . 

Your first step should be to find out what you 
can afford - there 's no point in spending your 
time salivating over a Sirius if your wallet will only 
fit a ZX81. So you should first list the mic ros that 
fall into your price range , and then decide 
between them on the basis of what you want from 
your micro . 

Inevitably you 're the one who's going to be 
best equipped to say why you want to buy a 
micro, but there are a number of common 
reasons: 
1 You fee l you wa nt to learn about programm ing , 
or 
2 You wan t to play games 
3 You want to use a micro for home filing 
4 You think a micro would be help ful in your 
business 

It's likely that you'll fall into several of these 
categories , but bear in ·mind , the more you want 
from your micro, the more it's liab le to cost. 
Naturally you 'll still want to get the best deal that 
you can , and therefore you should be looking at 
the expansion potential of your choice , but again 
this will cost money. 

The availabili ty of software is also something 
that should concern you. For example , you could 
buy a dynamic new machine with specifications 
streets ahead of other micros in its price range . 
But unless you just want the machin e to write 
your own programs , you'll almost inevitably have 
to wait , first for the machine , and then for people 
to start writing and selling the software . 

In the case of some machines , the now 
deceased Jupi ter Ace for example, this never 
nappens, so if you decide on a new and untried 
machine you shou ld either be quite straig ht in 
your mind that you 're either going to write your 
own software , or that a wide body of softwa re is 
guaranteed. 

Perha ps a word about guarantees wou ld be in 
order at this juncture . The micro industry has a 
sorry track record on promises, to the extent 
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where it is the exception rather than the rule when 
a produc t is launched on time. So when the word 
is a micro is due to be launched in the next few 
months, take it with a pinch of salt, as you may 
find yourse lf hanging on for a lot longer than you 
bargained. 

Similarly, if you decide you're going to need 
add-ons , either immediately or in the near future, 
buy a machine that already has them available. 
You cou ld wait a long time-a nd plenty of people 
already have - for a printer interface and disk 
drives for your micro, and if you happened to be 
buying a micro for word processing, you 'd feel 
pretty silly, check? 

If you want a micro to learn about program­
ming , you may not need to be so concerned 
about support. Unless you're feeling particularly 
masochistic , you 'll probably want to buy one with 
a good, well-debugged Basic, but provided it's 
got that, along with good documen tation, it's a 
safe bet you've got enough to get started. 

For example, both BBC and Sinclair Basic 
have been around long enough to be relatively 
bug-free. and the manuals , although perhaps a 
little on the turgid side, are informative. Orie and 
Lynx Basic , on the other hand, are only now 
start ing to shape up, as bugs are found and fixed, 
and the manuals are still being 'upda ted' through 
the good offices of various use r groups. Fine 
machines for those who know what they're doing, 
but a little disp iriting for a beginner who bought 
one just after they came out. 

For games, your requirements are liable to be . 
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a little different. The first thing you should look at 
here, naturally , is the games available for the 
micros on your shortlist. You might also like to 
bear in mind that it isn't jvst a question of what's 
available-you've also got to think about what is 
available near where you live , unless you want to 
trust mail order companies. 

There are other things you'll need to consider. 
Does your choice have a built-in joystick 
intertace, and if not, can you buy one for it? You 
may want to be able just to plug games in, rather 
than having to wait for them to load from tape , so 
you must also ask whether or not your machine 
will take cartridge software. 

Finally, ask yourself how much the games cost 
for the various machines. You may find yourself 
buying a machine that costs less initially, but in 
the long run costs you a lot more because of the 

\-" '--"'--"'--= '--..- ~ -=-- --11 price of the software . 

1 List all the micros you can afford. 
2 If you have any specific tasks to perform , such as word proceBSlng eliminate 
any micros where this wlll be Impossible /Inconvenient. 
3 Look atthe software avatlable for the micros left on the list , and cross off any 
whlcharepoorlyeerved,orwhlchdonothavethesoftwareyou 'retlabletoneed 
for specialist tasks . 
4 Look at the peripherals available, and croBS off any with problems slmtlar to 
those under software , above . 
5 If you 've let any micros through on the grounds that software and peripherals 
are 'coming soon ' go back to 3 and 4 and cross them off . 
6 Ask yourself If there 's anything non-standard about the micro s still on the 
list. For example, you need an Interface If you want to run any printer but the ZX 
Printer off the Spectrum , and Commodore machines tend to lock you Into 
Commodore peripherals. Add any extra cost you 're liable to Incur. 
7 Now - and only now - look at the spec ifications of the machines on your 
shorttlst. How many colours do they have? How much memory? What Is the 
screen resolution? Do they have user defined graphics? Do they have sprites? 
8 Look at the supporting literature. 
9 If you're stlll not down to one micro, or If one on your list hasn't turned out to 
be miles ahead of the others, buy the cheapest. 

Using a micro for home filing or for work is 
again a question of software, but you're also 
likely to want to use a printer, and if the jobs you 
intend to do are big, then you may well want disk 
drives. ' 

So first you should check to see what software 
is available, say in fields such as home accounts. 
word processing and filing. You should also 
check out a few reviews of these packages> 
because there's little point in buying a micro that 
only has third rate and/or inconvenient- to-use 
serious software supporting it. 

For large files, disks will be a must, as slowly 
and laboriously saving information on tape will 
take up too much time , and may limit the size and 
versatility of your files. So make sure your choice 
of t)licro can be connected up to a disk system, 
and also to a printer, if you're going to want 
written output. 

If you're going to spend a lot of time writing on 
your micro, you'll want a proper typewriter style 
keyboard. You may find you rselfthinking that you 
could make do with one of the cheaper variants , 
such as the Orie, but resist this temptation . 
Keyboards do come in all shapes and sizes, but 
you can really only do professional word 
processing tasks on full sizes, full-travel 
keyboards. 

And if you're still confused? Don't despair: as 
we said at the outset, micros today are incredibly 
cheap, and really the best way to learn about 
them is to get on. So, if you can't make up you 
mind, don't buy an expensive system - buy a 
cheaper, tried and tested one. Sure, in a year's 
time you'll probably be thinking of upgrading, but 
once you've been bitten by the bug, that goes for 
all of us ... 

Mlcropaedla Editor : Geof Wheelwright 
Contributors: Igor Thomas, J0hn Lattice 
Des ign : Nigel Wingrove 

NEXTINEEK 
Next week we continue our series 
of buyer's guides with a look at 
peripherals - printers , plotters, 
disk drives, monitors. Don't miss It. 
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Over the next 13 pages we'll give you 
not one, but two complete home 
micro buyer's guides . Each on its 

own would be valuable in helping you 
choose a micro for Christmas, but taken 
together they are an uparalleled com­
plementary package tor the discerning 
micro buyer . 

The first eight pages of this guide consist 
of details of 17 home micros under £400 
and lour notable business micros over 
£900 - comparing similarly-priced 
machines and giving thumbnail sketches 
of what software and hardware is available 
for each machine . 

The last six pages is our Databasics 
section, normally published at the back of 
the magazine. To make it easy to use with 
this special Micropaedia buyer's guide , we 
have put the two together as one quick 
reference package. 

In the comparison charts the machines 
are compared for price. standard RAM 
offering . maximum RAM. and the max­
imum text and graphic resolutions. 

Name ZX81 
Price £45 (new ZX-81 starter pack) 
Standard memory 16K with expansion 
pack included in starter pack. 
Comments The origina l black-and-white 
soundless 'starter computer' from Sinclair 
costs £45. With the vast library of software 
established for the machine over the past 
few years, it's probably the best black and 
white first computer you can get. It's also 
one of the few black and white computers 
that has survived. 
Interfaces Cassette , TV and expansion 
port. The ZXB 1 is by nature a simple beast. 
but so many people have felt challenged 
by its simplicity that a vast range of 

,c o 4Kexpandableto52K 
This micro started life as the 

Mattel Aquarius . but has been taken over 
by the mach ine·s manufacturers Radilon 
Electronics. However . the market press­
ures that caused the switch to direct sales 
by Radilon also forced Mattel to drop the 
machine 's price to £59.95 just before it 

Standard 

peripheral devices from BO-column printer 
interfaces to disk drive connectors have 
been developed for it by third party 
hardware manufacturers. 
Softwa re Given the machine's limited 
memory and graphics - and its lack of 
sound - some quite stunning packages 
have been produced for it, most of them 
games. But with the machine's flat 
keyboard it's perhaps surprising that a 
number of software houses have pro­
duced professional word processors and 
spreadsheets for it. 

Lots of good games for this starte r 
computer and a surprising number of 
serious computing utilities. 

made that switch. The new price makes 
the Aquarius one of the cheapest colour 
computers. although Radifon has indi· 
cated they will push the price back up alter 
Christmas . 

The Aquarius currently offers 
expansion to run an own-brand cassette 
recorder, a small thermal printer, games 
paddles and cartridge games. The mini­
expander unit also allows memory up­
grade , initially with 16K memory pack. 

The machine uses a Spectrum-style 
rubber keyboard and allows for overlays 
that help to assign specific tasks to 
different keys in both games and applica­
tions packages. 
Software This has, until recently, been 
almost exclusively i_n the cartridge format . 
Radilon has promised, however, to have 
50 cassette programs on the shelves by 
Christmas- releasing them at the rate of 
three a week. 

Machine Price RAM Max RAM Text Graphics 
ZX81 !:45 1K 16K 32X24 64 x 42 
Aquarius !:60 4K 52K 40 X24 80 x 72 
Laser 200 £70 4K 64K 32 X 16 128x 64 
Orie l £99 16K 48K 40 x 28 240 x 200 
Spectrum !:99 16K 48K 32 x 24 256 x 192 
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Name Laser 200 
Price £69.95 
Standard memory 4K (immediately ex­
pandable to20K, with the promise of future 
expansion to 64K) 

. Comments Until the Aquarius price drop, 
I this machine wore the mantle of the 

I
I cheapest colour computer in the UK. It is 

billed as a competitor to Sinclair 's Spec­
trum colour computer and has a good deal 

· in common with that machine: the same 
type of rubber keyboard, single-key Basic 
keyword entry and the same ZSO pro­
cessor. 
Interfaces The Laser offers the standard 
TV output , cassette 110 plug-ins, a memory 

Name Oric-1 
Price £99 (£79.95 mail-order from Orie) 
Standard memory 16K expandable to 
48K 
Comments There are actually two models 
of Orie. the 16K and the 48K, but for the 
purposes of this buyers guide they are 
more or less the same machine. After a 
difficult first year when the Orie was 
greeted with mixed reactions, and the 
company had considerable problems with 

expansion and the traditional cartridge 
expansion slot. The 16K RAM expansion 
- which brings the price of a 20K Laser up 
to the price of Sinclair's Spectrum (£99)­
slots into the said memory expansion slot 
at the back of the machine . 

Promised for the future are printer, 
joystick and disk drive interfaces. 
Software This 1s perhaps the biggest 
question-mark surrounding the Laser. 
Although the machine sports a standard 
Microsoft Basic, it's early days yet to 
predict how much software will be written 
for 11. Abbex software has committed itself 
to producing some packages. but it's a 
·wait and see' s1tuat1on. 

its ROM, One has achieved considerable 
success in France and a good software 
base has developed for the machine here. 
Interfaces It has a keyboard somewhat 
superior to its major competitor - Sinc­
lair's Spectrum - and supports more 
standard interfaces. including a built-in 
parallel interface (to use standard 80-
column dot-matrix printers) and One's own 
colour printer/plotter, a plug-in for RGB 
professional colour monitors and an 

PULL OUT &KEEP 

Name Sinclair ZX Spectrum 
Prlce £99 (for basic 16K model). £125 (lor 
48Kmodel ) 
Standard memory 16K or 48K 
Comments The best-selling colour com­
puter in the UK, with arguably both the 
biggest third-party peripherals and soft­
ware base of any machine bar the Apple II. 

Although some may gripe about the 
Spectrum's ·spongy keys·. they have kept 
the price of this machine consistently low. 
And enough third-party peripheral houses 
have made their own ·,ear keyboard 
available to mean that this is no longe r a 
major issue. 
Interfaces Printers. disk drives . (Micro­
drives). joysticks . cartridge softwa re. net­
working. memory expansion : you name 11. 
it seems 11 can be plugged into the 
Spectrum. Sinclair itself offers the M1crod­
rive, a cartridge software and 1oystick 
interface. an RS-232C. M1crodnve and 
network interface and the ZX printer 
(which can also be used with the ZX81 ). 
But that's only a fraction of what's available 
from third-party peripheral developers. 
Software Again. there are reams of 11. 
including a lot of very good games . 

expansion 'bus' that will soon take prom­
ised three inch disk drives. 

Orie has also promised a modem for the 
machine which will use its built-in Teletext 
graphics facility to connect to Prestel. 
Software Here again, Orie has recently 
found itS<llf recovering from teething 
troubles. Word-processing . spreadsheet 
and machine language software is now 
available. in addition to a growing collec­
tion of both arcade and .adventure games. 
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Name Sord/CGL M-5 
Price £150 
Standard memory 4K available RAM, 
16K video memory (expandable to 32K) 
Comments Since this machine arrived in 
the UK last spring, it has consistently been 
passed off as 'nice, but pricey' by 
reviewers - but Sord and CGL (Sord's 
major distributor in the UK) are hoping a 
drop from £190to £150will change all that. 

The machine comes with only 4K of 
memory, but that memory is a good deal 
more useful than it might appear as the 
16K video memory does a lot of work with 
the screen. 
Interfaces The Sord comes with inter­
faces for motor-controlled cassette stor­
age, joysticks , cartridge software (plug-in 
game and business packages) and colour 
television display. It also includes a plug-in 
for Centronics full 80 -column printers like 
the Epson MX-BOF/T. 
Software Software development for such 
machines as the M-5 is a chicken and egg 
question. Well-bui lt and high-quality 
machines like the M-5 always come with 
some software, but the availability of more 
depends greatly on whether the machine 
sells well enough to impress third-party 

fll~mi Commodore Vic-20 
Priet £139 
Standarc memory 5K (expandable 
32K) 
Comment!' This old standard from Com­
modore rivals the Sinclair machines in 
popularity and-in its current 'starter pack' 
form- offers very good value . The starter 
pack includes the standard 3K RAM 
Vic-20, the dedicated Vic cassette recor­
der and a cassette including 20 programs. 

'""aces The standard Vic comes with 
joystick port, serial port, expansion slot 
and user port, and TV output modulator 
(both the picture and sound are output 
through the TV). 
.>O ,art. The standard Vic-20 comes with 
a cassette containing 20 programs includ­
ing 'Type-a-tune', 'Blitz' and 'Hoppit' , but 
that's only the briefest hint of the vast array 
of software that's been built up for this 
machine . Software on both cartridge and 
cassettes is available from Commodore 
and many other third party software 
houses. 
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softwa re houses. 
But sales of any machine always 

depend to some extent on the software 
available, so the whole thing is rather 
circular and you're probably going to have 
to decide whether or not to buy the 
machine on the basis of what it will do 
rather than on what it can do just now. 

Tandy MC-10 
£99.00 

4K (expandable to 

The MC-10 is Tandy's first 
entry in the under £100 computer sweep­
stakes and provides a low-cost counter­
part to the company's more upmarllet 
Colour Computer. The machine is small ­
not much larger than the ZX-81 - but 
supports hard-plastic keys, a printer 
interface and an RS-232C communica­
tions port. 

The machine also allows single-key 
Basic keyword entry and a modified 
version of Microsoft Basic called Micro 
Colour Basic. 

= 

Tandy offers a small thermal 
printer with the MC-10, as well as it's range 
of peripherals such as computer cassette 
recorders, dot matrix printers and plotters. 
Tandy is also expected to produce a cheap 
modem that would allow the machine to 
'talk' to other computers over the tele­
phone. 

Given that it uses much the 
same Basic as the Colour Computer -
and that Tandy is certainly capable of 
putting out lots of its own software-there 
should soon be a great deal of software 
available for this machine. But the opera­
tive words here are 'should' and 'soon'. 
Just how true that prediction is depends 
entirely on Tandy. 

.. 
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Name Atari 600XL 
Price £160 
Standard memory 16K (expandab le to 
64K) 
Comments The Atari 600XL is not a great 
deal different from its predecessors, the 
Atari 400 and Atari 800 . Like the 400, the 
600 XL has 16K memory as standard kit­
but unlike the 400, the price also includes a 
full travel keyboard , the Basic program­
ming language built into the main board of 
the machine and expandability to 64K. 

At£160, it representsverygoodvalue­
particularly since it can run the whole 
range of existing Atari disk, cartridge and 
cassette software. 
Interfaces The 600XL uses Atari 's non­
standard peripherals interface for disk 

. . 
' . . 

""'""""-
Dragon 32 

£175 
32K 

The Dragon32 has a common 

drives . cassette recorders and printers. 
Using Atari 's standard peripheral expan­
sion interface , you can also hook up 
standard parallel printers in addition to the 
new range of Atari dot matrix and letter 
quality printers . There 's also a parallel bus 
and even a planned Expander box that 
give you dual RS-232C connectors , a 
Centronics port and eight other expansion 
slots. 
Software There's loads of it - although a 
surprising amount is still only avai lable in 
the more expensive cartridge form. But a 
large range of applications are repre­
sented in the Atari software list , including 
an official implementation of Visicalc and a 
quite respectable cartridge word-proces­
sor called Atariwriter . 

heritage with the Tandy Colour Computer, 
but has traditionally maintai ned a lower 
price than its chief (but much larger) rival. 
Most colour compute r softwa re will run on 
the Dragon, and in the year or so that it's 
been available the Dragon has built up a 
good software base of its own - mostly 
from third-party software houses. Dragon 
have also been no slouches in producing 
their own peripherals . releasing both 
joysticks and a disk drive. 

The Dragon comes with a 
standard parallel printer intenace , plug­
ins for joysticks, a composite video monitor 
socket, a cassette interface and its own 

Standard 
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Name Colour Genie 
Price £168 
Standard memory 16K RAM (expand­
ableto32K) 
Comments Also known as the EACA 
EG2000, the Colour Genie is distributed by 
Lowe of Matlock, which offers full support 
and service. One of the earlier contenders 
in the USA home micro marketplace, the 
Colour Genie is generally comparable to 
both the Vic and TRS-80/ 1 moulds. 
Interfaces Like other (more expensive) 
members of the Genie family, a healthy 
selection of plugs and sockets ensures 
that most kinds of add-on can be tailored 
for the Colour Genie . Serial, parallel , 
audio , video, cassette , television. and 
expansion connectors , as well as an 
internal speaker , are standard fixtures and 
fittings. 
Software Supplied with the machine is a 
demo cassette , containing programs writ· 
ten in Basic. Unless you have some 
add-ons, you are pretty much limited to 
using the built-in (Microsoft-sty led) ROM 
Basic language . The semi-high resolution 
graphics are great for games , but the text 
display is somewhat resistant to more 
serious applications. 

expansion port. Dragon's recently re-
leased disk drive unit and disk controller 
round out the expansion options with 
the disk controllAr containing an upgraded 
version of Microsoft Basic . 

The Draqon's compatibility with 
tne Tandy colour computer gave it a• 
software advantage to start with , and with 
the large numbers of Dragon programs 
written and released in the past year, the 
machine is one of the better-equipped 
popular micros . In addition to a plethora of 
games , a number of both word-processing 
and spreadsheet programs have been 
developed for the machine . 

Machine Price RAM Max RAM Text Graphics 

Tandy MC10 £99 4K 20K 40X24 64 X 32 

Vic20 £139 3 .5K 32K 22 X23 160 X 176 

Sord £150 4K 32K 40 X 24 256 x 192 

Atari600XL £160 16K 64K 40 x 24 320x192 

Colo ur Genie £168 16K 32K 40 X 24 160 x 102 

Dragon32 £175 32K 32K 32 x 16 256x192 
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Name Tandy Colour Computer 
Price £179 
Standard memo ry 16K (expandable to 
32K) 
Comments The Tandy Colour Computer 
was Tandy's first entry into the low-cost 
home colour computer market. and as it 
has been around for some time has 
developed a good software base and a 
wide range of peripherals. So far. the 
colour computer wins out in its contest with 
the Dragon on the basis of having more 
peripherals. software and a larger dealer 
network- but the Dragon still scores over 
the Tandy by having a better keyboard and 
more memory . 

Name Electron 
Price £199 
Standard memory 32K RAM 
Comments This machine is the much­
heralded offspring of the BBC Micro. As 
such . 1ts principal features are a real 
keyboard . the BBC Basic language. and 
almost complete compatibility with ex· 
1st1ng BBC software . Due to great advance 
demand. 1t is presenJly difficult to find an 
Electron 1n stock . so you "d be well advised 
to check availability before setting your 
sights on this one for Christmas. 
Interfaces To compete in the under £:COO 
marketplace . the Electron contains only 
the barest minimum of built-in interfaces. 
Apart from cassette. television . video . and 
RGB connectors . all other peripherals 
(will) use the large expansion connector. 
Unfortunately. being yet another very 
young machine. not even a handful of 
Electron interfaces can presently be found 
off the shelf. However. there's a growing 
range of mail-order bolt-ons. 
Software The shortage of interfaces 
means you are restricted in the usefulness 
of any of the ex1stng BBC software which 
will run on an Electron. Also. until you can 
connect a printer. writing your own 
programs will be somewhat tedious . 
Content yourself w;th a few games for 

I Christmas. however. then get serious in 

the New Year. 
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Interfaces Much the same as the Dragon, 
except that all Tandy peripherals will - of 
course- work without modification on the 
colour computer . And the Tandy-Dragon 
connection can sometimes work in Tan­
dy's favour as many third-party peripher· 
als for the Dragon will run without 
modification. 
Software Cartridge software has always 
been the co lour computer's forte, but with 
the recent rash of cassette programs for 
the Dragon that could change feature. 
Although these machines are in competi· 
tion, Dragon, Tandy and the users of both 
machines will benefit from more sales of 
either machine . 

Name Lynx 
Price £225 
Standard memory 48K RAM (expand· 
able to 192K) 
Comments The Lynx is perhaps less 
well-known than other micros produced in 
Cambridge, however it boasts many of the 
features found in machines costing 50% to 
75% more. Including a 'real' keyboard , 
colour graphics , and loudspeaker , the 
design of the Lynx micro is of the 
lightweight desktop variety. 
Interfaces As with many zao based 
micros, a comprehensive expansion con­
nector allows you to bolt-on peripherals. 
This is where additional ROM and RAM 
get grafted on, as well as floppy disk 
equipment. As supplied . Lynx sports 
television, cassette , video, RGB, lightpen , 
and serial interface connectors. 
Software The Lynx contains ROM Basic 
as standard. although ROM Pascal, Forth 
and Comal languages are offered. With 
optional floppy disks fitted. the plethora of 
CP/M software is available . 
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Name Sharp MZ700 
Price £275 
Standard memory 64K RAM 
Comments Another young machine, the 
MZ700 offers complete compatibili ty with 
its predecessors, the Sharp MZ80 series. 
As such, the considerable number of 
school and business MZ80 users will find 
everything they know, plus more, within 
this latest machine from Sharp. With its 
lithe and stylish keyboard, the MZ700 
approaches the realm of professional 
micros, although it is not very well known 
yet. 
Interfaces The most prominent feature of 
the MZ700 is its ability to hold both its 
optional cassette recorder and colour 
printer/plotter within its cabinet. Included 

in the standard machine are both a real 
keyboard and internal loudspeaker . Stan· 
dard connectors include cassette . printer. 
television. video monitor. RGB monitor. 
joysticks. and 110 . 
Software Apart from the Sharp Basic 
language, a word processor and a few 
games. there are few MZ700·specific 
programs available . However, the stan· 
dard 64K Z80A design and wide range of 
MZ80 software should be enough. 

PULL OUT &KEEP 
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Name Commodore 64 
Price £229 
Standard memory 64K RAM 
Comments The youngest member of the 
well-known Commodore family (remem · 
ber the PET?) offers one of the better 
values for money in Santa's sackful. As 
well as a real keyboard, you get powerful 
colour graphics , sound generator, lots of 
RAM memory, ROM Basic, and a reliable 

i expansion system. 
Interfaces Like the Commodore Vic 20, 
the 64 offers serial (RS232), parallel , 
cassette (Commodore standard), joystick , 
and television (picture and sound) con nee· 1 

tors. A cartridge/expansion connector ! 
allows games and peripherals to be fitted , 
quickly and easily . notably 280 processor . 
floppy disk . and SO-column screen expan· 
sions. 
Software There·s now much software to 
choose from for the 64 with word proces · 
sors. databases , and some excellent 
games. Watch out for a software explosion 
with the announcement of the CPIM 
operating system interface for the 64. and 
if you can afford the prices. American 
import packages are exceptional. 

Mach ine 
TandyColor 
Electron 
Lynx 
Commodore 64 
BBC Micro 

Price 
£179 
£199 
£275 
£229 
£399 
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Name BBC Model B 
Price £399 
Standard memory 32K RAM 
Comments Here is the most expensive 
machine in our list. although by no means 
the most expensive home micro on the 
market! There is presently nothing to beat 
it at this price for versatility. Its very name 
reinforces its pedigree, as well as assuring 
additional acceptance by both education 
and business users. Also . the BBC Basic 
language is very likely to become a 
world-wide standard, ii it isn·t already. 
Interfaces There are many products 
available, and countless more in the 
pipeline. The standard Model B has a full 
real keyboard, ROM Basic, colour 
graphics . and sound generator with 
built-in loudspeaker. Standard connectors 

Standard 

include cassette. printer. television. video 
monitor, RGB monitor, and analog (in­
cludes voltage-measuring. light pen, and 
Joysticks). Also provided. but requiring 
extra components to be fitted, are speech. 
network , floppy disk. and second·p roces· 
sor connectors. 
Software Quite a lot of it and largely of very 
high quality. There's a wide choice for 
games players and, thanks to the 
machine's educational pedigree, a lot of 
packages in that area too . The majority of 
what's available comes on cassette 
although there are many utilities and 
business applications on plug-in ROMs. 
Surprisingly little disk software so far. 
Serious programmers are very well ea· 
tered for with a number of language 
implementations. 

RAM Max RAM Text Graphics 
16K 32K 32 x 16 256 x 192 
32K 32K 80 x 32 640 x 256 
48K 192K 40 X24 256 X248 
64K 64K 40x 24 320X200 
32K 32K 80x 32 640X256 
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Name Apricot 
Price £1,890 
Standard memory 256K RAM 
Comments The newest addition to the blossoming tribe of true 
16-bit micros, and portable as well . Only a very old-fashioned 
businessperson would not develop technological twinkles in 
the eyes at finding this marvel under the Christmas tree . 
Interfaces In step with most business micros , the Apr icot has 
most of the fundamentals included , such as video monitor and 
disk drives . Connectors provided are minimal but essential : 
Centronics parallel and RS232 D·type serial . Expansion is 
obtained through (only) two interna l connectors, which may be 
used to implement the immine nt new products . 
Software Where the Apricot has staked much of its faith is in its 
built-in3 .5inchmicrofloppydiskdrivesfromSony .Althoughthe 
machine supports CP/M-86 , MS-DOS , and Concurrent 
CP/M-86 , it maybe slightly ditticult to keep it fed with new disks 
for a while. 

IBMPC·l 
£2,392 

64K RAM (expandable to 576K) 
At last we settle down to our well-earned 

Christmas rest with the famous IBM PC micro . Actually , the PC 
is currently available in two versions (three in the New Year) , so 
here we describe the lowest-price model , the PC-1 . The entire 
concept of using micros in business took a big jump when IBM 
revealed its idea of how to do it. A detached keyboard , a 
separate cabinet and a standard cabinet and a standard video 
monitor . All with the unm istakab le air of legitimacy which only 
IBM can exude . Not the cheapest , not the fastest , but what 
better insurance can you get against micro obsolescence than 
those three little letters? 

The basic philosophy of the IBM PC is very simple: 
nothing more than you need. Standard facilit ies include ser ial 
and parallel interfaces and the requ isite video monitor output , 
but like the Apple anything else is extra . The five internal 
expansion connectors have spawned a truly awesome range of 

NEC PC-8201A 
£475 

Name Apple tie (Europlus) 
Price £972 
Standard memory 64K RAM (expandable) 
Comments Not to be confused with Its (now retired) 
predecessor the Apple II, the lie Is the current version of 'The 
thing that started it all' . 
Interfaces If it moves , it can be interfaced toan Apple . Although 
the basic machine carries only cassette , video, and games 
connectors , there is a plethora of Interface cards which can be 
slotted Into the internal expansion connectors . This is where 
the cost starts to mount , as a quick total of essential business 
add -ons will show . Some dealers may still sell older Apple 
cards which will not work in the current mode l, but the bulk of 
standard cards (printer interfaces , expansion RAM, floppy 
disk , winchester disk) will work wi thout altera tion. 
Software It's doubtful if anyone actually knows how much there 
is. Languages , business, education , games . Should any of you 
feel slightly wary of having to actually write your own programs , 
no other micro can offe r as wide a catalogue of existing 
software as Apple . 

products, with RAM expansions, high-resolution RGB inter· 
faces , second processors , video digitisers , speech recognition 
devices , fibre optic systems, and many more. 

Even IBM is a relative newcomer to the micro 
marketplace, but the amount of software currently available for 
the PC is more than some other machines wi ll ever see in their 
lifetimes. Most software for the PC is designed to run under 
MS-DOS or CPIM-86 , the two most popular 16-bit operating 
systems. Why not come in from the snow, and gather round the 
nice warm glow of the mighty IBM software furnace . 

16K RAM (expandab le to 128K) 

M ICROPAEDIA 314 

Pemaps unfairly , at the bottom of our business person 's Christmas 
shopping list is a true battery-operated profess ional micro . The eagle-eyed shopper 
will notice more than a slight physical similarity to the Tandy Model 100, although the 
NEC is designed differently, has twice as much RAM and actually costs £24 less . 

With its own bui lt-in 40-column screen display and plug-in RAM storage 
cartridges , the NEC doesn 't rea lly need (hence doesn 't offer) either video display or 
disk drive facilities . The main machine memory can be expanded four-fold, although 
there is no limit to the number of slot-in 32K CMOS RAM storage cartridges which you 
may use to save your inscrutable data. Provision is made for either serial or parallel 
printers , a bar-code reader device , and RS232 gadgets (such as modems) . 

The NEC is supplied with both Microsoft Basic and a word processor as 
built-in ROMs , and additional Basic programs on standard cassette tape . The latter 
include a name & address book , an investment portfolio calcula tor , and of course 
some entertainment generators (games). 
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This six-page guide lists as many of the micros on the market for under 
£12,000 as possible. In Databasics you'll find all the specifications for the 
machines, add-ons and software necessary to make your buying decisions. 

PCN keeps you up to date in three-week cycles, starting with hardware, 
then peripherals and finally software. 

PRICE Specifications listed for each machine indicate what you get for the 
basic price quoted, which includes VAT. 
PROCESSOR TYPE a microprocessor is the heart of the computer. The 280 
and 6502 are popular 8-bit chips. The 8088 and 68000 are common 16-bit 
chips. If a machine has an 8-bit and a 16-bit processor we have listed the 
16-bit only. Cust. means custom-built. 
SPEED IN MHz Speed of the clock used to drive the microprocessor, 
measured in MegaHertz (million cycles per second). 
STANDARD RAM Amount of main memory used on the system. The 
capacity Is expressed in kilobytes. 
MAX RAM normally at extra cost Amount of memory to which the system 
can be expanded. 
MAX CHARACTERS columns x lines The number of characters that can 
be displayed across the screen and the number of lines down. 

PRICE GUIDE 
SinctairZX81 £40 Powertran Cortrex £454 Osbo<nel 

METHOD (•t extra cost) This indicates the way the computer displays 
information. Mon its own means that a monitor is included in the basic price. 
Tv indicates that you can plug the computer into a television set (M+) 
indicates that the monitor costs extra. LCD = Liquid crystal display. 
COLOUR CAPABILITY tells you whether the machine can give colour at the 
basic price quoted. 
MAX DOT RESOLUTION gives the maximum number of points across the 
screen by the number of points down the screen that are available for 
graphics. 
KEYBOARD This tells you the type of keyboard that comes with the 
machine. W = word processing, c = calculator and T = touch-sensitive. 
No OF FUNCTION KEYS refers to the number of keys that can be used for 
different jobs by different programs. 
NUMERIC PAD indicates whether the machine has a separate calculator­
style group of number keys to enter data quickly. 
INTERFACES BUil T-IN shows the number of standard connections built 
into the machine. 
CASSETTE FACILITY gives a yes or no as to whether br not the machine 
can use a cassette to store data. 

£1 ,58 1 CoontryCom'tersC3000 £2,242 Britannia Baby 
CasioPB 100 £50 EpsonHX20 £472 ~~c;~~:~s £1 ,599 Kemitron K2000E £2,242 Adler AlphatrontC P3 
TRS-80PC4 £50 TandyTRS80Model 100 £499 £1,610 RairBlackBox320S £2,242 CoronaPC1 

£50 Nascom3 £549 ~~:~2000 Aquarius Basls 108 £1,683 £2,242 Eagle II 
Laser200 £70 Commodore4016 £632 Commodore Spr. Pet 9000 £ t . 719 £2,242 Almarc601 
Orie- 1 £80 AesearchMachine480Z £650 GeminiGalaxy2 £1,719 TMK332 £2,242 DEC Rainbow 100 
SharpPC125t £80 DAIPC £684 ACTAp<icot £1.719 MerlinM2215 £2,742 ICL PC Model t O 
Jupiter Ace £90 Apple ll £776 Microsolution Brit. Genius £1,840 Bonsai SM 3000 £2,294 MillbankSX10 
CasioFX702P £90 Commod ore 500 £799 Globe10 1 £1,850 CAL PC £2,294 Siriusl 
Sinclair Spectrum £99 ~i'1?c Model 4 £861 

g:nr::tr
200 £1,850 North Star Horizon £2,294 Victor9000 

TandyTRS-80Pocket2 £130 £883 £1,897 Sanyo MBC 1250 £2,294 North Star Advantage 
CommodofeVIC20 £140 ~~~T1~!:0 £900 Toshiba T-100 £1,900 CssuMin iC 2 £2,300 Apple lll 
Atari400 £149 £9 14 SordM23 £1,932 £2,300 SanyoMBC4050 
SordM5 £150 Apple lle £972 £1,949 £2,300 Bonsai SM 4000 

CAPACITY PER DISK AND DISK SIZE tells you how many disk drives come 
with the machine, and the amount of data in kilobytes (K) or megabytes (Mb) 
that can be stored on each drive. There are two sizes for disks, 51/," or 8", and 
they can be floppy (F) or hard (H) 
OPERATING SYSTEM gives the program that looks after the general 
running of a computer. 
LANGUAGES INC is a column which lists the programming languages that 
come with the machine at the basic price. 
OTHER LANGUAGES AVAILABLE indicates whether or not other 
programming languages are available for the machine. 
DISTRIBUTOR To find which company distributes the machine refer to the 
distributor table from the code listed in this column. The table is at the end of 
the listings, and gives the distributofs name and telephone number. 

All details given are the latest available. We ask distributors to let us know as 
soon as machine specifications change so Databasics can be kept right up to 
date . Th is guide has been meticulously researched and the informat ion 
collected from individual distributors listed. 

£2,657 CiferSeries 1 £3,214 AltosBOOl15 £5,663 
£2 ,696 Samurai £3,214 DurangoF85 £5,744 
£2,697 T,ger £3,214 Triton4 £5,744 
£2,702 Torch £3,214 MarinChipM9900 £5,750 
£2,708 SordM223 £3,277 SWTech .ProductsSO l 9 £5,750 
£2,714 Kontron AS 180 £3,306 BASF7100 £5,805 
£2,754 ~fe:b1~PC 1600· 1 

£3,340 COmpustar £5,837 
£2,754 £3.392 SOrdM243 £5.842 
£2,754 ~icoPrince £3,392 Sa~e IV £5.962 
£2,754 O MOrion £3 .392 AairBus inessComput er £6.037 
£2.766 BarcellosAMT100 £3 ,450 Oigita1Microsystems4 £6 .210 
£2,780 Kalamazoo 1050 £3 ,450 Superstar £6,296 
£2,817 ~~:~,-~~~~~3 £3 ,576 Racal 6000 £6,327 
£2,842 £3,714 £6,497 ~~/t~h~\ Kayp<oll 

~;32~~~8~200·250 Atari600XL £160 Mupid320GB £978 Krypton800range £1,949 HP85 £2,360 LogicaVTSVitesse £2,863 Adds Multivision £3,795 £6,695 
COiour Genie £168 Husky Hunter £997 HPSeries100 .1 20 £2,362 Oecisioo·1 Compy ter011 £2,869 Clenio Pronto £3,795 Compucorp675 £6,780 Keoilworth83G £1.953 
SharpPC1500 £169 Commodore8032 £1, 129 TransamTruscan £1,983 Sord M23P £2,369 OlivettiM20 £2,869 PanasonicJOSOOM £3,795 Wicat150 £6,846 
Oragon32 £174 Commodore710 £1, 144 NCRDecisiOnMateV £1,983 TI Prof. Compu ter £2,386 OMS Fox £2,875 Kemitron K3000 £3,795 SUndancel £6,969 
TexasCC40 £180 Microdeds ion £1, 144 EpsonQX10 £1.995 IBMPC £2,392 Eagle Ill £2,950 DECPC350 £3,850 PascalMod.Microengine £7,003 
TandyTRS80colour £180 Tulip1 £1, 150 IDS Datamach ine £1.995 Xerox820 Model 11 £2,4 15 ZenithZF·120 ·22 £2,978 Vector4 £3,852 Diablo3000 £7,250 
Mattel lntellrvlsiOn £190 FujitsuFMS £1,150 TandyTRS·80Modelll £1.999 

~~m-3000 
£2,439 MonroeEC8800 .£2,990 CiferClub £3,904 Onyx5001MU £7,607 

Electron £199 
~:T'~ i~C 1 OOO 

£1,195 Kenitworth 83N £2.012 £2 ,472 Philips P3500 £3,000 Sagell £4,019 Apple Lisa £7,653 
Camputerslynx £225 £1,226 CaltextMicro £2,019 CanonCX·1 £2 .500 Tanberg EC10 £3.000 ;i;:~z:is·80Model 16 £4,199 Sundancell £8.205 
Commodofe64 £229 Positron 900 £1 ,259 Minstrel £2,059 Sirius1 £2 .525 Archives 1 £3.003 £4,258 Haywood Hinet £9,550 
SharpMZ700 £250 TandyTRS ·80Mode llll £1 ,299 Portico Miracle Porta~e £2,064 IOTechlona £2 .539 Cromemco System 1 £3.025 

~a~~Weoo ,Model20~!:Wl 
Ahos856-10 £9,631 

AtariBOOXL £250 CromemcoC10 £! ,350 LSIM3 £2,064 HP87XM £2,571 
~~~11~iooal 

£3 ,076 MicroFive3000 £10 .350 
NewBra inA £269 Commodofe 8096 £1 ,374 Haywood9000Compas ite£2 ,064 Quantum 2000 £2 ,587 £3 ,080 ADS42 £4,500 Sundance 16 £10.480 
Genie II £299 NECPC800t £1,375 Positron 9000 £2,134 Ajile £2,599 Direct 1000 £3,093 Televi-TS-80Z H £4,533 Spectrum £1 t,442 
Atari SOO £300 Pasca640 £1.437 ResearchMach ines380Z £2, 147 GanonAStOO £2,633 Equator £3,099 CoontryCom 'tersC1000 £4,542 ABBREVIATIONS Nascom2 £327 NECPCBOOO £1,454 Superb<ainJR £2, 150 CP1100 £2,639 

~xb 1&-Tops925 
£3,100 CoMJsConcept £4,887 

Ap : APL Cm: Comal Microtan65 £389 Signet2 £1 .483 Future Compute rs FX·20 t.2 , 156 Seed System t 9 £2 ,600 £3,105 MicroFive1000 £5,175 
BBCMode l B £399 Magnum £1,489 CIWPCortex £2, 179 Enterprise 1 OOO £2 ,645 ITI3030 £3,105 Fortune32:16Sys tem2 £5,204 As: Assembly Fr: Forth 
SharpMZ80A £399 Televideo TS-800 Series £1.495 Comart Communica tor £2, 180 Facit6520 £2,645 Monroe0C8810 £3,162 Zeus4 £5,400 Ba: Basic Fn: Fortran 
DatacMicroController £431 HP86A £1,570 Adler Alphatronic P2 £2, 197 OlympiaBossModelA £2,645 HPSe r ies200Model 16A £3,211 ~ecular M200 £5,462 Co: Cobol Pa: Pascal 
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ACT Apricot £1,719 8086A 256K 1768K IBOx 25 I LCD I I 800x400 IW I B l •l 1 l 1 I I 12 1 I 2x3 15K3'/, F I MSOOS Ba l • I A7 IPCNissue37 
Adds Mult1vision 

Adler Alphatronic P2 
Adler Alphatronic P3 

£3,795 
£2,197 
£2,696 

8085A 
8085A 
8085A 

64K l2 56K IBOx2 5I M I l 640x240 IW l 2Bl l 1 1 I 11 1 I I 1x 350K5'1, F I CPM22.Muo n Ba l e l A2 1Mulbusers;-_stem 
48K l64 K l 80x 24 I M I I IW l 6 l el 2 I I 11131 I 2x320 K5'1, F I CP M I Ba l • I T1 l£32 7buysex1ra_sto~e 
64K I I BOx2 4 I M I I l w l 6 l el 2 I I I 1131 I 2x7 90K5'/, F I CPM I l • I T1 I 16bi1option·promised 

A!ife £2.599 8088 256K I I 80x 25 I M I I 640x 250 IW I 10 I • I 1 I 1 I I 2 I I I 2x 320K5'/, F I MS-DOS I BaAs I • I A9 I PCN,ssue 13 
Almarc801 £2.708 280 64K l 512K l 80x25I (M+) l •I IW I I 12 1 I I 111) I 2x 800K5'/, F I CPM l • I A4 I B-bi1rangegoesto20Mb 
Almarc 1601 £3.445 8086 128K I IMb l 80x25 I (M+~ _ 1w 1 I 12 1 I I 1111 I 2x 800K5'/,F I CPM 86 I l • I A4 IP seudo16-b1ts~to20Mb 
Aquanus £68 280A 4K I 52K I 40x2 4 I TV I • I 320x 192 I C I I I I I I I 1 I• I I Cassette I Ba I I M7 I PCNissue i 
Altos 800 15 £5.663 280 192K l 208K l 80x24 1 M I I l w l e l •I 1 11 I I I I 1x 450K5'1, F I MPM l e l L1 I Mulliuserbusinessmachine 
APLS 1.2_net £1.610 280A 64K I l 80x 25 ITv(M+[l •I 1 · I I 12 1 I I I I l 2x 188K5'/, F I APL. CPM Ae_ J • I Ml I ' APL1erminalrecommended 
Apple II £776 6502 48K I 128K l 40x 24 ITv(M+ll •I 256x 192 I W I I I I I I e l• I I CPM .0053.3,UCSD·P I Ba l • I AS I Plen1yofsof1wareandextras 
Apple lle £972 6502 64K I 128K l 80x 24 I (M+) 1•1 256x 192 I WI I I I I 1 1 I B I I I DOS I Ba l • I AS I Upda1edApplell 
Apple Ill £2,780 6502 128Kl256K l 80x2 4 I lM+) l •l 560x 192 I WI 1• 11 I I l • I I 1X140K5'/, F I SOS. DOS I l • I AS I WillemulateApplell 
Apple Lisa £9,775 68000 1Mb I l120x301 M I I 792x 360 I W I 1• 1211 I I 13 ! I 2x 860K5'1,F I Lisa I l e i AS I PCNissue1 

1.79 
Archives I £3.003 280 64K I l 80x25 I M l •I 240x 100 I Wl 23l e ! 2 l 1 I I 1 l s ! I 2x386K5 'Af l CPM I l • I 51 I S1andardCP1M+~aph ics 
Alari 400 £150 65028 16K I I 40x24 I Tv I • I 320x 192 I T I 3 I I I I I 7 I I• I I Cassette I Ba I • I AS I Gamescomp.1er 
Atari SOO £300 6502 1.8 48K I l 40x 24 1Tv(M+U ~l 320x 192 I Wl3 I r I I 1 7!4 1• 1 I Cassette I Ba l • I AS I Versalile.goodgraphics 
Atan600XL £160 6502C 1.79 16K I 64K l4 0x 24 l (M+)Tv l •l 320x 192 I WIS I I I I 1411 1• 1 1x127K5'1,F I 0052 I Ba l •I AS 1Dos3avaitable1984 
Atari 800XL £250 6502C 64K I l 40x 24kM +) TvM!•l = x 192 1w1s1 I I I 14111 • 1 1X127K5'1,F I 0052 I Ba l •I AS l 256colours.128al anione -limE 1.79 
Barcellos AMT 100 £3,450 ZBOA 64K l 256Kl80 x 24 I TvM I I IWle l • l1 l 1 I 1213 1 I 2x500KBF I CP·M I BaCo l • I 81 I Uplo 1ourusers 
BASF 7100 £5,805 280A 64K I l 80x2 4 I M I I W l26 l e l 1 I 1 I I I I I 3x 163K5'1,F I BOS I Ba l • I Cl I HarddiskE_romised 
8aSIS 108 £1,683 6502 64Kj 126K l 80x24 I TvM l e1 e20x168 IW l1sl el1 l 1 I I 16 1• 1 I I l e l C12I A!>!clebus, 280,80co lumns 
BBC MICro Mode l 8 £399 6502 32K I l 80x30 ITv(M+l l •I 640x2 56 IW l 10I I I 1 I I SI 3 1• 1 I MOS I BaAs l • I A1 I PCNissue3 
BMC OKI 11 800. Model 20 £4,360 2808 64Kl256K l 80x25 I M l •l 640x200 IW l 1sl el 1I I I I l• I 2x340K5 '/,F I CP M I Ba l • I E1 1Bui1Hnprin,er 
Bonsai SM 3000 £2.294 280 64K I l 80x24I M I I 80x24 l w l14 l el 1 l 1 I I I I I 2x350 K5'!,F I CPM I l • I 82 ICPIMbusinessmachine 
Bonsai SM 4000 £2.842 8088 12BKl256K l 80x2 4I M I I l w l 141• 11 l 1 I I I I I I CPM .MPM ,MS-o6s I l • I 82 l2801or8bitsof1ware 

6.14 Bntanma Baby £2.657 8085 64K I l 80x 25 IT v(M+H I 80x 25 1w 1111e 12 1 1 1 I I I I 2x500 K5'/,F I CPM IAsBaCol • I 83 I Cobollanguageincluded 
British Micro Mini 803 £1,490 280A 64K I I 80x 25 I (M+ ) I I 512x 256 IW I 11 I e I 1 I 1 I I 1 I I I 2x 400K5'1,F I OS M I I • I 84 I ThislsCP/Moomp_atible 
CAL PC £2,294 8088 128K I 256K I 80x25 I TvM I • I 256x 512 I W I I • I 2 I 1 I I 1 I 5 I I 2x400K5' /,F I CPIM I Ba I • I C3 I Also 2808 Processor 
C-Base64A £401 6502 64K I 192K l4 0x24 ITv (M+ll •I 256x 192 1w 1s1l • I I I I I e l• I ICP ,M, 0053 .3.UCSD·PI Ba l• I W3 I Aee!•_llcom_J)alible 
Caltext Micro £2,019 ZBOA 64K l 256K l 80x2 4 I TvM I I IW l36 l e l 1 I 1 I I I 3 1 2x400K5'1, F I CP M I l e i C3 I R3"l!"olsof1wareincuded 
Camputers lynx £225 280A 48K I 192K l 40x24 ITv(M+ll •I 248x 256 l w l I I I 1 I I 1 I l• I I CPM I Ba l e l CS I Also128KwithCP /M 
CanonA S100 £2.633 8088 128K I 512K I 80x25 I M I • I 640X400 l w 112 ! • r- r,r J I 4 ) I 2x 640K5'/, F I I • I C4 I ChoiceofCPIM86orMS-DOS 
Canon CX-1 £2.500 6809 128Kl 256K l 80x 24I M I I 80X25 l w l 1s l el 3 ! 1f1 I 1 2 1 I 2x320K 5'/, F I MCX I BaAs l • I C4 IPascaJ, Fortranasex1,as 
Casio FX 702P £90 Cust. 2K I I 20x 1 I LCD I I I C I I I I I I I I • I I Cassette I Ba I I C6 I Pocketcomp.ter 
Casio PB100 £50 Cust. 0.7K i t.7K I 60x1 I LCD I I I C I l e l I I I I 1 I • I I Cassette I Ba I I C6 I Businesspockelcomputer 
Casu Mm1 C Mark 2 £2.300 280A 64K I I I ~J_ I I ' I I 14 1 1 1 I I 6 1 I 2x1 Mb8F I I l • I C7 I 'Chooseyourownterminal 
Cifer Senes 1 £3,214 280 128Kl320K l 132x 32I TvM I I l w l• o l e l 3 1 1 I I I I I 2xsooKs •1, F I CP M I l e J C17 10thermodelsavailable 
CiferClub £3.904 280A 64K l 256Kl80 x 24I M I !024x 300opt j W l20 l • l 3 1 1 l 1 J I I J 1xBOOK5'/, F I CPMM PMopt.UNIXoptl l • I C17 I OJ)_ttonal_~()()OE_rocessor 
Clenlo Pronto £3,795 ZBOA 64K I 1Mb I I Tv~ L I ' I I J 2 I 2 I I I 1el I 2x 600KBF I CP.P~ I Ba I • I CB I 'Cho~oftermina l 

4.77 
Clenlo Table· Top 925 £3.105 280A 64K l 12BKl80 x 25I M I I IW l 11l e l 2 l 2 I I I I I 2x600KBF I CP·M I l • I CB I Watchoutforthewe~ht 
Columbia PC 1600· 1 £3,392 8088 128Kl1Mb l 80x24 I M l •l 64ox 200 1w1101 e 12 11 1 I BI 2x3 20KSV,F I CPM . MS-005 I Ba l • l 11 I AnlBMlookalike 

Commodore 64 
Commode<e VIC 20 £140 

£229 
6502 
6510 

SK I 32K I 22x23 I Tv(M+l] • J _176x 158 IW I 8 I I I I I 3 I 1 I• I I Kemal I Ba I • I C9 I Vefl'J'Opularhomemicro 
64K I l 40x25I Tv(M+l l •l 320x 200 IWIBI I I I 131 l• I I Kemal I Ba l • I C9 I PCNissue24 

Commodore 4016 
Commodore 700 

£632 
£1,144 

6502 
6509 

16K I 32K I 40x2 5 I TvM I I IW I I • I I I 1 I 1 I 3 I e l I Cassette. PETDOS I Ba J • J C9 I Theo,~1na!PET 
128K l 896K l 80x 25 I TvM I I IWl10l el 1 I 11 12 1 1 1• 1 I Kemal I Ba l • I _C9 I PCNissue5 

r-
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Commodore 8032 £ 1, 129 6502 1 32K 96K 80X25 TvM w • 1 1 • Cassette, PETDOS Ba • C9 The BO-column PET 
Commodore Super Pet 9000 £ 1,719 6502 2 96K BOx25 TvM w • 1 1 1 2 • Cassette. PETDOS Ba • C9 T oP of the range 
Compucorp 675 £6,780 ZBO 4 64K 256K eox20 M W 20 • 1 4 2x 655KSV,F Compucorp • C10 UnusuaJOIS 
Compustar £5 ,837 ZBOA 4 64K 80x25 M w • 2 1 x 10Mb8H+ 1 x350KSV, F CPIM Ba • 110 Networking system 
Coman Communicator CP100 £2 .180 ZBO 4 64K 5 12K 80X24 M w • 2 1 10 2x390K SV,F CP rM • C13 Business CP/M micro 
CofonaPC1 £2,697 8088 5 256K 5 12K 80X24 M • 640x320 w 1 • 1 1 2x 144K51/,F CP,M Ba N 1 Price includes twin disk drive 
Corvus Concept £4,887 68000 8 256K 1Mb 120X60 M 720x560 W 10 • 2 1 4 Merlin Pa • K1 A4 shaped screen 
Country Computers C 1 OOO £4,542 6502 1 64K 128K 80x24 M 280 x 192 W 12 • 1 3 1 x 10Mb5V,H+ 1 x 140K51/, f DOS.CP IM Ba • C16 Runs all Apple software 
Country Computers C3000 £2 ,242 Z80A 4 64K 256K 1 1 1 x 5Mb5V,H+ 1 xSOOKSV,F CPIM • C 16 •terminal own choice 
CP1100 £2,639 8086 6 128K 1Mb (M+)' 2 1 7 2><390KSV,F CP'M86 • C13 Choose your own terminal 
Cromemco System 1 £3,025 ZBO 4 64K 80X24 (M +) • 450 x 735 W 20 e 1 8 2x390 K51/"F CODS.Crom • C13 Upgrades available 
Cromemco C 1 O £1,350 Z80 4 64K 80x 25 M 80 ><25 w 2 1 1 ><390K51/.,F CPM Ba • C18 Low cost CP/M machine 
CIWPCortex £2,179 Z80 64K 80><25 M 600><240 W 10 • 1 1 2 ><360K5V, F CPM Ba • C20 Z80 plus 6502 
DAIPC £684 8080 2 48K 60x24 Tv(M+) e 255x335 w 1 • Cassette Ba 09 Optional maths chip 
Datac Micro Controller £431 Z80 2 16K 40 x 24 Tv(M + ) 80X60 w 1 1 1 • Ba • 01 Mainly used in labs 
DEC Rainbow 100 £2.714 8088 NIA 64K 192K 132X24 M • 960x240 W 20 • 2 3 2x400K5 1/• F CPM • 0 2 Versatile business machine 
DEC PC325 £3,080 PDP11123 NIA 256K 132X24 M • 960X240 W 20 • 2 1 2x400KS V.F POS • 02 Mini in micro clothing 
Decision-I Computer MDC-011 £2,869 Z80A 4 64K 192K (M+)' 3 1 1 2x400Ks v.F CPM Ba • 12 ·suy your own terminal 
D1ablo3000 £7,250 8085 3 32K 64K 80 x 24 M W 8 • 1 4 2x 1.8Mb8F DACL Ba • 85 UnusualO/S 
DiglCO Prince £3.392 Z80A 4 64K 80x25 M W 50 • 2 7 2 x 400KSV•F CPM • 03 Unusual keyboard 
Digital Microsystems OMS-3 £3,576 Z80A 4 64K (M+) ' 3 1 2X512K8F CPM • 04 "Choice or terminal 
Digital Microsystems OMS-4 £6,210 ZBOA 4 128K lf.?Mb (M +)' 4 2X 512K8F MPM • 04 "Depends on lerminat chosen 
Direci 1000 £3,093 ZBO 4 64 K 80 X25 M 1J2X28 w 2 2x300 KS'l•F CPM • 0 5 Standard CPIM machine 
OMS Fox £2,875 Z80A 4 64K 80 x24 M W 16 • 3 1 1 1.2Mb5V•F CPM • 04 Portable machine 
Dragon32 £ 174 6809E I 32K 64K 32 X16 Tv(M +) e 256x 192 w 1 4 1 • Cassette Ba 06 Tandy colour took.alike 
Durango FSS £5,744 8085A 5 64K 196K 80 x 64 Tv(M +) w • 4 1 12 2x 1MbSV. F Star Basic BaCo • CJ Built in printer 
Eagle II £2 ,702 ZBOA 4 64K 80x2 4 M 80x24 w • 2 1 1 2 x SOOKS 1/•F CPM Ba • M3 Upgrades availabkt 
Eagle 1600 £6 ,497 8086 8 128K 512K 80x2 5 M • 720x352 W 24 • 2 1 1 8 1x 1Mb5V•F+ 1x12.5Mb5V,t MS-DOS . CP M 86 • M3 H;gh speed IBM oopy 
Eleciron £ 199 6502 2 32K 80x32 TV(M +) e 640x256 W 10 • MOS BaAs • A1 Excellent beginners' machine 
Enterprise 1 OOO £2 .645 8 64K M W 10 • 2 2 2x3 58K5V,F Enterpnse • 07 Micro Nova 16-bit 
Epson HX20 £472 6301 1 16K 32K 20X4 LCD 120x32 W 13 • 2 2 • Cassette Ba E2 Powerful portable 
Epson0X10 £1.995 Z80 4 192K 256K 80X25 M 640X4()0 W 18 • 1 1 5 2x3 20KSV,F CP1M Ba • E2 Expansion required for Valdocs 
Equator £6,842 Z80A 4 64K 448K 80 x 24 M 255X560 W 14 • 7 1 1 8 1 xSMbSV•F+ 1 x750KSV•F CPM. MP .M. Turbo DOS • E3 Two bigger models available 
Facil 6520 £2,645 ZBO 4 64K 128K 80x 24 M 8QX24 W 8 • 2 2x320KSV•F CP M, Fac1t DOS Ba • F1 Concurrent printing 
Fortune 32: 16 System 2 £5,204 68000 6 256K 1Mb 80x 24 M • \024 X1024 W 16 • 1 20 2x800 K5V•F Unix • 13 Genuine 16-bit 
Franklin Ace I OOO £914 6502 1 64K 128K 40X24 M. Tv • 256x192 w • 1 4 1 • 2x1 40Ksv. F opl CP M Ba • C15 Apple tie compatible 
Fujitsu FM8 £1,150 6809 1 64K BOx25 (M+) • 640x200 W 10 • 1 1 4 I • Flex Ba 52 Good for busi'ness graphics 
Future Computers FX-20 £2.156 8088 8 128K 1Mb 80X25 M 800x400 W 20 • 2 2 2x800KSV•F CP M 86. MS·DOS • E1 Business micro, runs CP/M 
Gemel l £299 ZBO 1.7 16K 48K 64x16 Tv(M+J 128X48 W 4 e 1 1 • Cassette Ba • L2 Speeded-up Genie I 
Gemel lt £1.897 Z80A 3.2 64K 8QX24 M 160x72 W 8 • 1 1 1 3 2x700K SV•F New DOS Ba • L2 CP/M costs extra 
Colour Genie £168 Z80 2.2 32K 40x24 Tv(M•) e 160x96 W 8 1 1 2 1 • Cassette Ba L2 Home games machine 
Gemini Galaxy 2 £1.719 Z80 4 64K 5 12K 80x2 5 M 160x75 W 10 • 1 1 1 5 • 2 x 400KS 1/•F CPM • G1 Low cost British system 
Glooe10 1 £1.850 8085 3 64K 80X24 M W 20 • 3 2><325KS'l•F CPM • G4 Wordstar plus Mail Merge inc. 
Grundy8200 £1.850 Z80 4 64K 256K 80x 24 M 160x 70 W 10 • 1 1 2><390K5'/•F CPM • C19 Software inciuded 
Haywood 9000 Composite £2.064 Z80A 4 64K 192K 80x25 M 64 x25 5 W 34 • 2 8 2x320K5 '/•F CPM As • H1 Designed for network 
HP75C £883 Cust. NIA 16K 24K 32x 1 (M +) c 1 4 • 1.3K card reader HP Ba H2 CalculatOf :computer 
HP85 £2.360 Cust. NIA 16K 32K 32X20 M 255x 191 W 8 •1 4 4 • Cassette Ba • H2 Engineers· machine 
HP86A £1,570 Gust. NIA 64K 512K 80X24 M 544x240 w 1 1 2 4 HP Ba • H2 CPJM optional 
HP87XM £2.571 Gust. NIA 128K 640K 80x24 M 544x240 W 14 ., I 1 3 4 HP DOS Ba • H2 Special technical uses 
HP Series 100 , 120 £2.362 Z80A 3.68 64K BOx2 4 M 80 x 24 W 8 • 2 1 CPM Ba • H2 Top end HP business system 
HP Series 200 Model 16A £3.212 68000 8 128K 750K 80 x2 5 M W 5 1 1 2 ' HP • H2 Genuine 16-bit 
Husky Hunter £997 NSC800 4 BOK 208K 40x6 LCD 240 X64 c 8 1 CPM Ba • 010 Waterproof, with metal case 
Hyperion £3,100 8088 4.7 256K 80x2 5 M 320x200 W 10 • 1 1 1 1X320KS'l•F MS . DOS . CP 'M 86 BaAs • G5 SameasAjite 
Hytech H4500 £4,310 Z80 4 64K 208K 80x25 M 60x25 W 26 • 1 3 2x403KS 'l•F CPM Ba • HJ Slandard CPJM micro 
IBMP C £2,392 8088 4 .7 64K 576K 80X25 (M + ) • 640x200 W 10 • 1 5 1 x360 KS'l•F MS-DOS Ba • 19 Slow but reliable 
IBMPCXT £4,258 8088 4 .77 128K 640K 80 X25 (M + ) • 350x720 W 12 • JJ. ""'1x10Mb51/•H 0052 Ba • 19 8087 co-processor possible 
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£1,995 280 
£2.539 280 4 69K 960K 80X24 M e 
£189.90 CP1610 2.4 5K 20x 12 Tv e 160x 96 C 1 e Casselle Ba M7 

£3,105 ZBOA 4 64K 256K 80X24 Tv(M+) 80x24 W 8 e 1 1 1 2x280KS V,F CP M. BOS e 17 Top end business system 
£90 280 3.25 3K 5 1K 32x2 4 Tv(M+) 64x46 C • 1 • Fr J1 NativeForthmachine 

£3,450 8085 6 64K 80x 24 Tv(M+) 60x24 W 10 1 2x 250K5 1/•F Kalamazoo • K3 OnlyKabollangua~ 
£1.949 280 4 64K 80x 24 M W e I 1 2x200K5' /,F CP M Ba e C15 PCNissuo35 
£3,340 280A 4 64K 80x 24 M IOOx 160 W e 1 2 I x IOMb5'/, H CP M Ba e Cl5 PCNissuo 35 
t'.2.242 280 4 64K 80x 24 (M+) 80x24 W 2 1 11 1 x 300K51/, F CP'M • K4 Sctentilic Keyboard 
£3,795 280 4 64K 256K 80x 24 (M+I 80x24 W e 2 14 2x 1Mb8F CP'M.MPM e K4 Forscienlificuse 

£1.953 280A 4 64K 80x25 TvM 160x75 W IO e 1 1 5 2x350K5'Af CP M e K5 British portable 
£3,306 Z80 4 64K 128K 80x25 M 256x 512 W 16 e 2 1 8 2x30 3K5'/, F Konlron Ba e K6 0 15 CP/M based 
£1,949 ZBOA 4 64K 256K 8Qx24 M 80x24 W 13 e 2 1 8 2 x 386KSl/, F CP1M e TB Fullydelinablecharacters 

£70 280A 3 .6 4K 64K 32x 16 TV e 32x l 6 C 1 I e Ba C14 Cheapcolourcomputer 

2,064 280 2.5 64K 80x24 M 80x24 W 31 e 1 1 2x200 K5'/, F CP M e L3 Big, British and CPIM 
£2,472 8088 5 128K 256K 80x 24 M 160x72 W 31 e 2 I 1 2x400 KS'l, F CP/M86.CP ,M80 e L3 Z80for8-bitsoftware 
£2.863 8086 5 64K 256K 80x 24 M e 640x288 W 12 e I I 4 2x1 Mb5'1,F CPM,MS-005 Ba e L4 Hlgh-rescolourgraphics 
£1.489 280 4 64K BOx25 M w • 2 2 x 400Ks v. F CP•M • 16 lnex.pensiveCP/ Mmachine 
£5.750 9900 3 64K 1.6Mb 24x80 M 24x80 W 8 e 4 12 2x l. 2Mb8F MOS. MDEX Ba e M2 Genuine 16-bil 

£2,742 8085 5 64K 24><80 M W 22 • 2 2 2 ><780K5 1/.iF CP,M Ba • 87 Buslnesscomputer 
£5,175 8088 8 128K 512K 25x80 TvM 512x 512 W 20 e 10 2 2x1 MbW,F+ 2x 6.3Mb5'/.t e F2 "ChoosoyourownOIS 
£10,350 8086 5 128K IMb 25x80 TvM 512x 512 W 20 e 5 3 e 1X l 0Mb8F e F2 'ChooseyourownO IS 

Microdecision £ 1.144 ZSO 4 64K 80><24 (M+ ) 2 1><200K5V•F CP,M Ba,Pik>t • M9 "Terminalextra 
M1erosolution 8nt1shGemus £ 1,840 280 4 64K 80 ><24 TvM 80><24 W 21 • 1 1 2><160K5V.F CP/M • M4 'Genlus'bynature? 
Microlan65 £389 6502 1 SK 48K 25x64 (TvM+) W e I 2 e Tanbug Ba e MS PCNlssuo26 
MillbankSX10 £2.754 Z80A 4 65K 256K 80 ><25 M 80><25 W 10 • 2 1 2x350K5 V,F CP/M As • MS ScienlificappUcations 
Minstrel £2,059 280 4 64K 352K 2 1 2x 400K5V,F CP Mop! • H4 Chooseyour1ermina1 

Molecular M200 £5.462 280 4 64K 320K (M+)' 2 I 16 I x10Mb8H+1 x 500K8f CP/M BaAs e G2 ' Terminal required 
Monroe EC8800 £2,990 ZBOA 3 128K 40x24 M 240x240 w 32 • 3 3 1 x 320K5 V,F Monroe BaPaP1lot • F3 Only40-characterscreen 
MonroeOC8810 £3. 162 ZBOA 3 128K 80x24 M 8Qx24 w 32 • 3 2 1 1x320KS V,F Monroe BaPa • F3 Biggermodelavai lable 
Muptd320-GB £978 Z80A 4 64K 128K 40x 24 Tv(M+) e 320x240 W 55 e 1 2 1 e CP/M+ BaAs P6 PCNissue22 
Nascom 213 £327 280A 4 2K 64K 16x 48 Tv(M+) 48x96 W I 4 e NAS, SYS BaAs e LS Oldreliable 
NCADecislo n MateV £1.983 ZSOA 4 64K 512K 24x 80 M e 640x400 W 20 e 7 2x 320K5'1,F CPM80 As e N3 PCNissue8 
NECPC8000 £1,454 280 4 32K 64K 80x 25 M e 160X100 W 10 e 2 I 2x 300K5'!, F CP'M.NEC . DOS Ba e NI Superbcolourgraphlcs 

NECPC8001 £1,375 ZBOA 4 64K 80x 24 M e 100><200 W 10 • 1 • 2x 144K5V,F CPIM Ba Nt Priceincludestwindiskdrive 
NewBra,nA £269 280A 4 32K 512K 80><30 Tv(M+) 640 x 220 C 2 1 • Cassette Ba G3 Aloto fpromise 
NorthStarAdvantage £2,766 280 4 64K 80><24 M 640x240 W 15 1 6 2x360K5 V,F CPrM • T9 16-bit option 

North Star Horizon £2,294 260 4 64K 512K 2 1 1 9 2x360K5 V,F North Star DOS Ba • T9 "Choose your own terminal 

OEMOrion £3,392 8086 8 128K 896K 80><25 TvM 800X400 w 13 • 11 6 2x500 K5'/, F CPM86 BaCo • 05 "FullcommunicaUonsmachine 
Olivetti M20 £2,869 28000 3 160K 512K 80X25 M e 512x256 W e 1 1 5 2x320K5 'Af PCOS Ba e B6 Real 16-bitter 
OlympiaBossMoclelA £2,645 Z80A 4 64K 80><28 M • 80><.28 W 10 • 1 4 2 ><140K5'/•F CPIM • 01 Useful281inesonscreen 
Onyx5001 MU £7,607 ZSOA 4 128K 256K 5 1 e 1><7Mb5'/• H CPIM Ba e T2 "Terminalextra ;oth 
Orlc1 £80 6502A I 16K 48K 40x28 Tv(M+) • 240x200 C I I • Cassello Ba 02 4-colourprinteropt 
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Osborne1 £1,581 ZBO 4 64K 104X 24 M 104x 24 W 10 •• 1 2x 185K5 %1F CPIM Ba • 03 Portable, inctudes software 
Panasonic JO BOOM £3,795 8085A 4 60K 80 X24 M 80X24 W 21 • 3 2X 250K8F CPIM Ba • PI Larger model costs £5,002 
Pasca 640 £1,437 280A 4 64K 80X24 M w • • 1 2x 250K8F CPM • W1 Regular CP/M micro 
Pascal Modular Microengine £7,003 WD9000 2 128K 4 8 2x1.2Mb8F UCSD·P Pa • P2 'Terminal extra 
Pied Piper £ 1,226 280A 4 64K 80 x24 Tv(M+) W 36 1 1 1 x780K5 11,F CP1M 511 PCNissue4 
Philips P3500 £3,000 280A 4 64K 320K 80 x 25 M W 11 • 2 2x0.6Mb5 1/,F Turbo·DOS Co • P3 Fast 0 /S as standard 
Portico Miracle Portable £2.064 Z80A 4 128K 256K 80><25 M 640x250 W 10 • 2 1 5 2X400K5 1/,F CPM • P7 PCNissue28 
Positron 900 £1.259 6809 1 64K 256K (M +) 4 1 3 0,59 Ba • P4 ·vou choose your terminal 
Positron 9000 £2,134 6809 1 64K 256K 8QX2 4 TvM • 480 x 240 W 12 • 4 1 3 0 ,S9 Ba • P4 Multi-user version 
Powertran Cortex £454 9995 12 64K 1Mb 40X24 Tv(M +) e 256 x 192 W 12 ., • BaAs M2 Mainly sold as £340 kit 
Quantum 2000 £2,587 280A 4 64K 192K 80X25 M 160X75 W 18 • • 1 5 • 3x 860K5V.F CPM • 01 Mono. low·res graphics 
Rair Black Box Model 3, 20$ £2,242 8085 5 64K 256K 80><24 (M+ ) 2 8 2 x 1Mb5'/, F CPM Ba • Al ·vou extra; many versions 

j Aair Business Computer £6,037 8088 5 256K 1Mb 80 x 25 M • W 10 • 2 4 8 1 x 19Mb51/,H+1 x 1Mb51/,F CP ·M. PCDOS Ba • Al Hybrid 8/16 bi1 

Racal 6000 £6,327 280 5 64K 256K 80x 26 M 80 x 26 W 21 • • 1 1 x600K8F CPM • A2 CPJM languages available 
Research Machines 3802 £2,147 280A 4 32K 56K 40X24 Tv(M +) w 1 1 4 • 2 x 144K51! .. F CPM Ba • A3 Widely used in schools 
Research Machines Link 4802 £650 Z80A 4 32K 256K 40x24 Tv(M+ ) W 4 2 1 1 2 • Cassette Ba A3 CP!Net versk>n available 
Sage II £4,019 68000 8 128K 512K (M+ ) 2 1 1 2x640K5 1/4F UCSD·P System BaAsPaFn • TIO "Terminal extra 
Sage IV £5,962 68000 8 128K 1Mb (M+ ) • 6 1 1 2x640KSF+ 1 x6MbH51A UCSD·P System PaBaFn • TIO "Terminal own chok:e 
Samurai £2.754 8086 4.6 128K 768K 80X25 M • 72QX400 W 12 • 3 1 3 2x 1.2Mb8F MS DOS. CP M 86 • M6 High-res colour graphics 
Sanyo MBC 1 OOO £1,195 280A 4 64K 80X25 M 80x25 W 17 • • 1 1 X320K51/.iF CPM Ba • L1 Standard CPIM model 
Sanyo MBC 1250 £2,294 280 4 64K 80X40 M 640x400 w • 1 1 2x640K5 1t..F CPM Ba • L1 High·res graphics 
Sanyo MBC 2000 £2,242 8085A 5 64K 80x24 M 80x 24 W 24 • 2 1 2 2 x 328K5 'l.iF CPM Ba L1 Big disk model costs £3,622 
Sanyo MBC 4050 £2,817 8086 5 128K 512K 80 x24 M 80X24 w 1 1 2 x 640K5 'l.iF CPM86 Ba • L1 Pseudo 16-bit 
Seed System 1 £2.300 6800 2 32K 64K 80X24 M 80x24 W 3 • 2 8 2x 160K5V.iF DOS68Fle x Ba • 53 Ageing business machine 
Seed System 19 £2,600 6809 2 48K 1Mb 80X24 M W 3 • 2 8 2x 160K5V.iF 05·9 • 53 Latest from Seed 
Sharp MZSOA £347 280 2 48K 40x25 M 80X50 w • • Sharp Basic Ba • 54 CP/M lacihty extra 
Sharp M280B £900 ZBOA 4 64K 8QX25 M 32QX200 C 10 e • Sharp Basic Ba • 54 Unusual keyboard 
SharpMZ700 £250 ZBOA 4 64K 68K 40x25 Tv(M +) e 80 x 50 W 5 1 2 1 • Sharp Ba • 54 PCNissue27 
SharpPC1251 £79 .95 Cust. .58 4 .2K LCD 24X 1 C 18 e 1 • Sharp Basic Ba 54 Pocket computer 
Sharp PC 1500 £169 Cust. 1.3 3.5K 11.5K 26X 1 LCD 156x7 c 6 e 1 1 2 • Cassette Ba S4 Optional 4-pen plotter 
Sharp PC3201 £2,300 Z80A 2.6 64K 112K 80x25 M t60 x 50 W 10 e 5 2 x 500K51/ .. F Sharp Basic Ba • S4 Powerlul Sharp Basic 
Signel 10025 £1.599 ZBOB 6 64K 80x 24 M • 512X512 w • 2 1 1 2x200K5 1/.iF CP M. Macnos • 59 Choice of keyboards 
Signet 2 £1.483 280 4 64K 8QX24 (M +) • 512 X256 W 18 • 2 2x200K5 1/.iF CP'M 59 Multi-user system 
SinclairZX81 £40 280A 16K 16K 32x24 Tv 64x44 c 1 • Cassette Ba SS Sold a million 
Sinclair Spectrum £99 280A 3.5 16K 48K 32x24 Tv • 256x 192 c 1 • Cassette Ba • SS PCNissue 14 
Sirius I £2,525 8088 5 128K 896K 80x25 M 800x400 W 7 • 2 1 4 2 x 600K51/.iF CP M 86. MS DOS Ba • A7 IBM style 

SordM5 £150 280A 4 4K 16K 40x24 Tv(M + ) e 256x 196 c 1 2 • Cassette Ba 56 PCNissue 12 
SordM23 £1,932 280A 4 128K 80x25 M • W 14 • 2 1 2 3 2 x 330K51/.iF Sord O S. SB80 BaP1ps • S6 CP.1M compatible 

. SordM23P £2,369 280A 4 128K 80X25 Tv(M+ ) e 640x200 W 14 • 2 1 2 2 2x 290K3'h F Sord O S. SB80 Ba Pips • 56 Complete with suitcase 
SordM223 £3,277 280 4 64K 80x25 M w • 2 4 2x 350K5 1/.iF Sord O S. SB80 Ba Pips • 56 Standard business machine 
SordM243 £5,842 280 4 192K 80x25 M • 640x400 W 15 • 4 1 4 2x1Mb8 F Sord O S, SB80 Ba Pips • S6 Large and powerful 
SWTPS09 £5.750 6809 2 256K 1.2Mb 80X24 M W 15 ., 1 2x t .5Mb51/.iF Flex. Unillex • 57 TopendSWTP 

Spectrum £11,442 68000 8 256K 4Mb (M+ ) 4 16 2x 720K51/.iF Mirage ~ • Ml · As terminal 
Sundance I £6,969 280A 4 64K 256K 132x24 M W 4 • 1 1 • 1x 7Mb51/.iH CPM Ba • T2 Ordinary CPIM machine 
Sundance II £8,205 280A 4 128K 256K 132X24 M W 4 • 1 1 • 1 x 7Mb51/.iH CPM Ba • T2 Middle-range Sundance 
Sundance 16 £10.480 2800 1 6 256K 1Mb 80x 24 M w • 5 1 • 1 x 14Mb5V .. H BOS • T2 Tape backup for hard disk 
Superbrain JR £2.127 280A 4 64K 80 ><24 M 560x240 w • 2 1 2x 160K51/.iF CPM ·aa • 110 Bigger models available 
Superstar £6,296 280 4 64K 80x24 Tv(M + ) 80x 24 1 1 8 1x10Mb5V.-H+1x 400K5'l•f CPM80 Ba • 87 Includes hard disk 
Tandberg EC10 £3,000 8080A 2 64K 80 x25 M w • 7 1 x 250K8F CP M. TOS Ba • T3 Very ear1y machine 
Tandy TRS-80 -111 £1,999 280A 4 64K 256K 80X24 M 80X24 W 2 • 2 1 1 X500K8F TAS-DOS Ba • T4 Big business machine 
Tandy TAS-80 -1111 £1,299 280A 2 48K 64x16 M 128x 48 w • 1 1 1 • 2x t84K51/.iF TRS·DOS Ba • T4 Standard TAS 80 

Tandy TRS-80 -116 £4.199 68000 8 128K 512K 80x24 M W 2 • 2 1 2x1.2Mb8F TRS·DOS BaAs T4 True 16·bit 
Tandy TAS·80 Colour Computer £180 6809E 1 16K 32K 32 X 16 Tv • 256X 192 w 1 • Cassette Ba • T4 Related to Dragon 32 
Tandy TRS-80 PC4 £50 Cust. NIA 'h K 1112K 12x1 LCD t2x 1 c 9 • 1 1 Cassette Ba T4 Low-cost pocket computer 

Tandy Model 4 £861 Z80A 2 16K 128K 80x24 M 80x24 W 10 1 1 ·- • -. t x 187K51.4F TASDOS Ba • T4 Floppies versions available 
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£4,533 280 4 64K 80x24 M 80x24 W 15 • 2 
£1,495 280A 4 64K 80X24 M 80x24 W 15 • 2 
£1,323 8088 5 128K 256K 80X24 M 576X424 W 15 • 2 
£3,2 14 280 4 62K 256K 80x24 M • 512 X 512 W 10 • 1 
£2 .386 8088 5 64K 256K 60x25 M W 12 e 
£180 Cust. 6K 18K 31X 1 LCD 31x 1 c 4 

£6,695 9900 4 64K 80 X2 4 M 80X2 4 W 12 • 1 
£2,242 8085A 5 64K 8QX24 M 190x96 W 22 • 2 
£3,2 14 280" 412 96K 80x30 TvM • 640x256 W 15 • 1 
£1,900 280A 4 64K 96K 80x25 TvM • 640x200 W 6 • 1 
£2,242 8085 2.6 64K 80x24 M 80x24 W 15 • 1 
£1 ,983 Z80A 4 64K 80x24 TvM 640X266 w • 2 
£5,744 Z80A 4 64K 160K 80X24 M W 8 • 1 
£ 1.150 8086 6 126K 696K 80x24 M • 760 x2 88 W 16 • 1 
£3.652 8088 5 128K 256K 80 x 24 M • 640 x 312 W 15 • 1 
£2,754 8088 5 128K 696K 80x25 M 800x400 W 7 • 2 
£3.076 8086 6 126K 256K 80X25 M 800x300 W 16 • 1 
£6,646 68000 6 256K 1.5Mb 80x25 M 400x300 W 20 2 
£4.025 8086 5 126K 696K 80X24 M • 960x624 W 21 e 
£2,4 15 ZBOA 4 64K 80x24 M 1024x512 W • 2 
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Anderson Jacobson Ltd, Slough 25 172 

!J J~r~~ l:~~!-se&~~~!l~~. ~~-~~~~ 18~r?t:2 ~!:~:~ao~~~8;°~~; ~~()~~~~~~;!~ ~nr:;~\~~~~~·.:~t~~ 
88 British Telecom Merlin. 01-840 4567 
C1 Computer Pheripherals Ltd. 01-278 7837 C2 Count3 Computers Ltd, Redditch 29826 C3 Computer Ancillaries , Egham 36455 

s: ~;7~~~ ~i· g~:o ~:~~~;::~ 5t:,o :~~~e~~r~ i~si ~ 'e~~-~~i,:1~Jk)Ca~u7~~~cn;~ d-6~pucorp, 
0 1-9070198 C11 Colt Computer Systems. 01-577 2686 C12 Community Computers, Petersfield 8756~ 13 Coman , Huntingdon 

~ \ ~~e ~ .
1
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01 Datac, 061·941 236 1 02 Dec Ltd, Basingstoke 59200 03 (?igico, Letchworth 78172 D4 Digital Microsystems . Reading 343885 
05 Direct (UK), Warring ton 8 14072 06 Dragon Data Lid , Kenf,g Hill 744700 07 Da1a Genera l, 01-572 7455 06 DAG. 
Weston-super-Mare 415398 09 Data ApplicatiOns, Cirencester 61828 010 OVW Electronics , 0203-668161 
El Enootel Systems , 0 1·686 9687 E2 Epson (UK) . 01· 902 8892 E3 Equinox , 01·739 2367 
F1 Facit Addo Ltd, Medway 401721 F2 Five Technology. Uchlield 57701 F3 FI Cord, 061-445 7716 F4 Ftighl Electronics, 
Southampton 27721 
G1 Gemini Micros. Amersham 28321 G2 Gecas. 01-629 3758 G3 Grundy Business Systems. 0 1·943 1901 G4 Globe Business 
Machines , Weston-super-Mare 83522 GS Gulfstream, 040 26 4926 
H1 Haywood ElectronicAsoc Ltd. 01·42 6 0111 H2 Hewlett Packard, Bracknell 63100 H3 Hytech Microsystems. Oxford 726644 H4 
Hotel Microsystems. 01-328 8737 H5 HH Electronics, 0954-81140 
11 Icarus Computer Systems . 01 ·465 5574 12 lnteram Computer Systems, 0 1-675 532513 IBR Microcomputers, Reading 664111 14 ~~·;~= 1
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1 1 x256K5 V,F+1 x7Mb5 V, H CP IM • C 11 

1 CP IM • C11 
1 2 x 256KS 1/•F CPIM-86 • C 11 Graphics, but no co10Ur 

1 1 3 2 • 2x1Mb5 1/ •F CP,M-86 • HS PCNissue36 
1 1 x320KS '! .. F • T S PCNissue3 

• Ba • TS Cartrtdge software available 
1 x5Mb5 1/• H UCSO·P . PX10 • TS Bigger version available 

1 2x320K5 '/•F CPIM Ba • PS ·65021/0 processor 
1 4 • 2x400 KSl/"'F CPN Ba • T6 CP/M compatible 
1 1 2 2X256KS l/•F CP IM Ba • 04 Pro test March 18 

1 2X256KS V .. F CP.1M Ba • 04 Standard CP!M machine 
1 1 5 2X190K5 1! .. F CPIM • T7 S· 100 machine 
1 3 2x1.2Mb8F MPSL ·BOS • T11 Upgradable to Winchester disk 
1 6 1 1 x5.25K5' /•F CPIM Ba • N2 IBM PC software compatib le 
1 1 2 2x630K5 1/•F CP M, CP/ M6 6 Ba • A4 8·bit and pseudo 16·bit 
1 4 2x600K5 1/• F C P,M 86 , MS·DOS Ba • 06 Same as Sirius 1 
1 2x360KS V• F MSDOS. CPIM80 .USC DP Ba • W4 8087 co-processor optional 
1 1 2x616KSF MCS Ba • 5 10 Upgradable to 32 user system 
1 6 2X 1.2Mb8F C PM86 Ba • W2 Standard CP/M machine 
2 2 2 X 160K5V4F CP IM • 

J1 Jupiter Cantab. Cambridge 3134 79 

~~!~r~~~rts~!~~ 1~ 7tt~e~!~i~J~~~:s::~~~ri!~~g 5h1~~1 K~3K~~~~~~~~;:,s~t~g::sJ>li/752191 K4 

~~ 7~~~e L~!=~~~~!~ l,:h L~~~~it[:~.~~~~ ;~~e~3 5~E!i~;gruJif 8~~· Woking 23411 L4 LogtCa VTS. 01·637 
M1 Micro APL Ltd, 01-834 2687 M2 Microprocessor Engineering, Southampton 775482 M3 Mediatech. 0 1-903 4372 M4 
Microsolution, Chi~ng Norton 3256 MS Millbank Computer, 01-891 4691 M6 Micro Networks Ltd, 01-602 7405 M7 Mattel, 01·900 

~
1~:t ~~~:a;~~ ~ ~::~sr~~n~ 1

6:~~!~.~~~:r,·~~Cf Jl.123 1010 

f1
18/t&a~: rlt:~~ t~~ 1~2;Jni~~ ~ f~::~~~~~!cfJt~ili ~~1~~~6 03 Osborne Computer, Milton Keynes 

P1 Panasonic Business Equipment (U.?;, Slough 75841 P2 Pronto Electronic Systems, 01-554 6222 P3 Phillips Business Systems 
Colchester 575 115 P4 Positron Computer Ltd. Newton-le-Willows 29741 PS PHL, 021·745 3033 P6 Poulter Compuvisk>n Ltd. 
0532-469611 P7 Portico Technology, 01-735 6171 
01 Quantum Computer Systems. Leeds 458877 
R1 Rair Ltd, 01-836 692 1 R2 RacaJ, Readi~ 7821?'3 R3 Research Machines Ltd, Oxford 249666 R4 Rank Xerox, Uxbridge 51137 

~~~~~~.E65~~J~3a~i~~l~~'~ea~c~~i~~:~r;~f~ ~~-:~ii~\: ~m·~r~~; ~:t~~~r S4 ih;~433 58 
Sirtel UK Ltd, Peterborough 236010 5 9 Shelton Instruments, 01-278 6272 510 Software Sciences Ltd, Farnbor~ 544321 511 
Semi-tech Microelectronics 0 1 ·390 6179 

~ 8~,~~m.fs\~~; ·,~!t~~~~!~ J! Ttr~~;~:~:r6 rc~~~~ t~:s: i!~~1r~s~~mV/rr!!!~a~o<:~~~i. ·o"i-::
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T8 Transtec, Bristol 2n462 T9 TRW Oatacorn International Ltd, Windsor 591g3 T10 TOI, Bristol 742796 T1 r Trivector Commerce, 

: ~: ; ~:: L~~~~-576 0957 w2 Wilkes Computers. Bristol 2n399 W3 Wolf crown. 01-930 1991 W4 Wang UK. 01-560 4151 
Z1 Zenith Data Systems, Gloucester 29451 

r 



==============~E===========t pu11ce1rs Co1m 
by_ Os(J[L ~:!"~~~~~~re 

~t out c,oydon 
Show,oom - All P,lces 

=""' Include VAT 

p 
Slncla i, BBC m odel B 
48K Spectrum Includes FREE Killer Gorillo 

• 
(Program Power) 
Hunch Bock 
(Superior Soft wore) 
Worth 

FREE £15.QO 

~n\!AG1N111
~i-~A~~om 

._ 
zoom. WO RTH £Il 

£129.95 £39 9.95 

Th e UK'• Best Printer Pr ices 

DAISYWHEIL LITTER QUALITY 
Smith Corooo TPI (P or S) 330.39 +VAT• £379.95 
Jukl 6100 (P) 339.09+\11! - £3&9.95 
S«xhe< HRI (P or S) 539.09+VAT • £619.95 
Brother HRl5 (P) 382.5/+VAT • £439.95. 

PRl,.TER/TY PEWRITERS 

::t:~e~b~ ~ ~~fZ~) 139.09+VAT • £159.95 
347.78+VAT• £399.95 

Silve< Reed EX44~ s.Y Wheel (S) 399.96+VAT• £459.95 

DOT ffiATRIX PRl,.TERS 

i~~m8t?(P) 
243.40+VAT • £279.95 
269 .50 +VAT • £309. 95 

[~~~~~?r P) 
365.ll+YAT • £419.95 

399.96+VAT • £459 .95 
EPSO" F XIOO F T (~) 469 .52+VAT • £539 .95 

tt~2~~?2 165.17+VAT • £189.95 
182.57+VAT• £209.95 

S. lkosho. C.PIOOVC tPsm) 162.57+VAT· £209 .95 
S.ikosho. C.P250X ( + S) 217.35+VAT• £249 .95 
Seikosho. Frkt ion Feed A~or 26.04 +VAT• £29 .95 
St>ikosho. GP700A cok:>u, P) 356.48+VAT• £409.95 
Stor OP510 + 2K Buffe1 i 234.74+VAT- £269.95 
St0t DP5l5 + 2K Buffer ( ) 304.30+VAT· £3'9.95 
Shlnwo. CT80 (P) 243 .44+VAT• £279.95 
We supply o wide ,onge ot Cables Ql'ld lnterloce s Phone fcx Details. 

~P?:POJ~-Centronte.$ 
S S.,;oJ RS232 

Low P,ice,s on monit o ,s 
m onochrome 
Sonyo l2" med -res green l5 ffiHz b7 .78+VAT• £77.95 
Sonyo 12" hl-res gree(J 18 mHz 66.91+VAT• £99.95 
Phoe,ni,c 12" V. hi-res g,een 24 ffiHz 92.13+VAT • £105.95 
Pho,enjx l2 " V. h,-, es ombef 24 mHz Q5.60 +VAT • £109.95 
Colou, 
ffikrovitec W" Md-,es RGB 205.17+VAT• £235.95 
ffikrovitec l4" std-,es RGB compo.s.ite 234.74 +VAT• £269.95 
ffi lcrovitec l4" med-,es RGB 30 4.30+VAT· £3'9 .95 
ffiicrovitec 20 " std-res RGB 286 .Ql+VAT• £329.95 
So.nyo l4" med-res RGB 208 .65+VAT • £239.95 
Commodore l4 " T701 Composite 1q1.26+VRT• £219.95 
Sony Prof eel 20 " RGS composite 405.17+VAT• £465.95 
Sony Profeel 27" RGB composite 573.87+VAT • £659.95 

Delivery by Securicor-FREE Delivery o.nd Pack ing . 
...... Send oH the coupon or order by ·phone quotlng your 
Aa Access Borcloycord No. 'Phone 0 1-681 8785. Immediate 

despatch on rece ipt of order or cheque deoro.nce. 

STAR GAffiES LTD 96 North End. Croydo n , 
Surtey. Tel : 01-6 81 8785 

These p,ices coa ect until superceeded by next o.dve1tlsement. 
All t h " goods In this od v ertisem.,nt ore cuo ll o.b l" for EXPOR T. 

PCN DECEMBER l ·DECEMBER 7 1983 

BBC 
Word P,ocesslng 
Package 
eec mode l e 
Disk I F 
Wordwlse W P ROm 
Cumo.no. lOOK Disk Drive 

~~~.~?.° oJ~l:sheel 

£1099 .95 

EPSON HX20 
wi th case 

ffiicro Cossette Drive 
(Usua l Price £80) 

£399 + VAT 
= £458 .85 

VIC l6K R.Am inc Oo.to.bo,• 
Co., Htt .. Progro.m £29.9 5 

l6K/ 3K Swi,cho.ble RAm Pock 
£3' .95 

VIC-20 5K £98 .95 
VIC Po.cko.ge see boll above 
C2N Co.ssette £39 .95 

(Offlmodo,_. ~ £189.95 

1541 DiskO.lve see boll abov e 
1525 Tro.ctor Printe< £215.95 
1526 friction t ro.ctor 

Print&f 
1520 Colovr Printe< 

Plotte< 
1701 Colour ffionlt or 
Simons 8o.sk ROffi 
E~wiptW PDi~ 
Petspeed Compiler l);sk 

Ato.n 

£319.95 

£149.95 
£219.95 
£44.95 
£69.95 
, ... 95 

40016K Inc BASK £97.95 
800 48K Inc BASIC £269.95 
600XL 16K £149.95 
Ot~ New ffiod els phone tor prices 

Dragon 

~~~Jrn64 
Disk Drive Inc (on(rollef' 

£219.95 
£159.95 
£259 .95 

Commodo,e 64 

8 s £189.95 

Commodo,e 1541 
Disk Drive £209 .95 

Including 
£105 worth of 
Software FREE 

VIC-20 
Starte, Pack 
Inc Co..ssette Deck 
Intro to BASIC + 4 Go.me• 
plus 10 EXTRA FREE GAmES 

£135.95 
VIC-20 21K 
Starte r Pack 
plus 
(REI DATABASE PROGRAm 

£165.95 

88( 
m~ B See Box Above 
Disk lnterlo.ce Kit UI. 9 5 
ffioo.i S Inc Disk I F £459.95 
Cumo.no. llllOOK 

Dl$k Drive £204.95 
Cumono.1x200K 

Disk Otlve £259.95 
Cumo.no. 2lllOOK 

Disk O,lve £385. 9 5 
Cumo.no. 2x200K 

l);sk °''"" £495.95 
Cumo.no 2ll400K 

Dtsl< D<lve £649.95 
Disk D<lve Coble. ffio.noo.J 

+ f01m. dl$k extra £2 5.00 
m1c,ovttec 14" RG8 monitor £235.95 
W01dwlse W P R0m £39.95 
Be.b-«JcW P RQm £35.95 
Acorn Electron Phon•I 
Slnclo.lr 
Spectrum l6K £94.95 

~;~/BK see bo1t o.bo._.. £
37

.
95 

Ke<npston P, inte< I f £39 .95 
Kempston Joystick I f £17.95 
16K-48K Upg,ode £22.95 

ORICI 
48K 
4 P4"ogro.ms go.me pock 
Colour Printer Plotter 

£129.95 
£6.95 

£129.95 

r.-----------------------, I ~~~ <t,7,~~t~ttoorth End. I 
I Pleo.se ,upp1y I 
I ~ - ' I I endo,e my cheque for £ I 
I (FREE delivery ood pocklng) I 
I or cho,ge my Ac<ess Sorcloyccud No I 
I No.me Signat ure 

I Address __ I 
I PC" I 12 83 I L-----------------------J 57 
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I t's surpri s ing how man y first· effects verJ' si111pleforeve111bebeginner 10 
tim e re lati o n ship s with a hom e achieve ." (Personal Compu1erWorld, Aug. ·s3.) 
com p u te r go sour with ag e. Built to last 

You buy an attra ctive,discou nt ed litt le "ft works firs! lime , doesn't need a /01 of 
machine so that you and the ch ildren can m ollycoddling and jiggery-pokery 10 
learn about computer s. persua de it 10 com inu e 1odoso ,and wba/'s 

Instead , you learn abou t its limitations: even belle,; ii conli nu es 10 work well. You 

on hig comput e rs with equa lly big price tags. 
TI1e FALC cart r idge provides a tailor -made 

language for data managemenr, spreadsheet 
account s and hu siness problem s. Comb ine 
FALC with a disc and )'OU cou ld '.iurn !be M5 
into a small bw;iness machine '.'(Personal 
Computer Mag;1zi11e , August '83.) 

~~:ii~:t :~;;;~~ ~~ ~:~:r~~I 1i ut. The ~~~~~;:JOix:eance ~cold:·'~!ttB~ ,· ··,.· i· Now,takc_a look;•:,tl~~:::~,ck of ~~~ -the 
"begin ner s" language.Thes1iff.fragi leke ys. malcbesinlbeback ~, ' ( · : f' .s~ sockets 

~~~~:~~~~~~~~~~~~~~em~~~~~i~;ly '.~'.~;Ji:!:s~J::~~~ : .. = ~ It~ ~:i :: ~~~) ~Zr~,n 
"Qualirycostsa/i 11/emore,bu1 i/'susu ally w11bseveralpounds - · · - - · · standard 
wonbpayingfor " (Personal Compu1er News- fo rce 10 make lbem respond " (Personal Cem ronicS-l)'JX' printer , the separa te video 
CGL MS Re-view.June ·s3.) Compu1er News.June ·s3.) monitor and hi-fi sou nd out put. 

The CGL M5 is designed and bu ilt by Sord, Being ab le 10 build th ings that work and Even the language cartridge_ socke t has 
one ofja pan's lead ing compu ter specia lists, carry on working without endless maim en - hidde n po 1en1ial: 
with three main ideas in mind. ance is some thing at which the Japanese "Unlike most suchsockets,tbisonehas56 

First, to be easy and fun to learn and seem to excel. internal lines con nected to it giving access to 
operate. Built to grow j ust abo ut every,Junc tion in the compu ter. 

Second,t0 be rugged enoug h 10 Jas,111 ~fi:~~ lb be trulyversai ile,a ho me 77Ji,meanslbaljtlSI abou1eve,y1bi11gyo 1.1 
through hour s and hours of operation. ,e comput e r has tO unders tand verv can 1/Jinkof can be added onto 1becompu1e,; 

And th ird,tO form the basis of a po,verfu l, d ifferent things. rangingfrom a Pres1e/ imeif ace 1oseco11d 
versa tile home computer system that won·1 So you need d iffere 111 "languages ," which processor lo use as an inlellrge>1/ lenninal on 
need rep lacing umil you're ready fora the MS p rovides by suppl ying pa rt of its a limesharing compwer '.' . . (Elearonics- The 
ded icated business syste m. memory in plug-in cartrid ges . Maplin Magazine. March ·s3.) 

Built to le arn "The M5 eliminates the worsl limilellions Take a look at the home comp uter that 
The CGL MS is des igned to be easy for onmacbinesa11bis/evel ,wbicbis1ba11bey willimprov e wi1hag e. 

non-geniuses to use . le>1dtobesiuckwi1bwbateverlanguageis _________ _ 
''On the M5, most of the work is done/or provided by lbe manage,ne/11. " (Personal Fora full technical specification of 1he CGL MS. 

you ,and all that is left is the need to work Computer News.June ·g3.) I de1ailsof 1he \vide range of suppon1ngsof1,\-are 
owwba1 !Odo ne:Xl,ralbertbanbowl The computer is supp lied complete and 1o findw1 where 1oscca comple1e 

I 
demonstrati on .scndt he cou1x>n.10: 

doit. "(PersonalCompu1e r NewsJune '83.) with a Basic-I cart ridge,a st;mdard CGL,CGL I-louse.Golding~ t lill,Luughwn , Essex 

If you make a mistake .you can integer BASIC language and a simple j 1G10
1
.d2R

1
_
1
Rk~:

1
e
0
lekp,~~~n~~~cm.·,belx'>t",o, 11

1
~ osCG~~

1
S .. l'le- •M 

co rrect it with a simple movemem of rning text . - -· - . ~ = 
th e cur sor. So >'OU onlycorrea Lhat mistake , Plug in the Basic-G cart r idge .and you can I send mc ~t brochure and a IIM of dealers. PCN 4 

flDI a whole line ; nor do you have to ind ulge access the M5s incredibly sophi sticated I Namc·--- --- --------
in complex edit commands. grap h ic and sound capabili1ies which are far 

Budding video game designe rs and in advance of similarl y-priced compute rs. I Add re" I 
computer artists will love tO get thei r hands Move on to the Basic-F cartndge,and I ~~ 
on the 16 colour grap h ics and 32 moveab le you have sciem ific, techn o log,cal and stausu - (C 
images ca lled .. sprit es... ea! compu ting power usua lly ava, lable on ly !.: HCME COVJ>VTm 

"TheM5makesprofessionalgrapbic BUlLTTO LEARN BUlLTTO LAST BUl LTTO GROW 
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David Jand a checks out a chess prog ram an d decides the Whi te Knight has ea rnt his chevron s. 

White Knight MKII , by Martin 
Bryant, has been developed in 

. severa l stages over a period of 
yea rs. Thi s is impor tant because one major 
prereq uisite of a good chess prog ram is an 
exper ienced chess program mer. 

Although dr amatically changed since its 
early days, a similar version was entered at 
the 1982 PCW Show an d won second prize 
for best amate ur program. Since then , it 
ha s been tidied up , boxed up, and is made 
ava ilable for the BBC mod el B by BBC 
Soft. 

Features 
White Knight offers a numbe r of facilities 
for playing ordina ry and tourna ment 
chess, as well as for solving chess prob lems. 

The commands allow you to set up the 
board for problem -solving. self play and 
so on. Two time clo.:ks give the elapsed 
time for each player, which can be set. 

White Knight gives you an idea of the 
mecha nics of compute r chess. When 
White Knigh! is th inkin g of its move, the 
looka hea d depth of its sea rch is displayed 
below the board . Also, to th e right of the 
boa rd the best line (move) is displayed and 
this can give you an idea of how the 
co mputer is going to play. Unfo rtunately, 
you can't tu rn off this pa rt of the display. 

Fina lly, after the comput er's move, the 
number of pos itions examined is display· 
ed . Pressing any key while the computer is 
thin king will abor t the search and the best 
move so far will be playe d. 

The game operates in one of four modes; 
eq uality, problem , tournament and aver­
age. In equality mode , the program tr ies to 
keep its elapsed-t ime-clock closely match­
ed to the player's. This means that the 
progra m will play at a similar speed to !he 
player , though unl ike hum ans the machine 
doesn't get distracted. 

Proble m mode is used to solve chess 

a 
Going on board 

prob lems. The problem is set up using the manu al. I 
alte r co mmand and mating combinations Th e instructions are brief and to the n play 
of up to five moves can be found. Once a point. Everyt hing is there that should be. White Knight MKII plays by brute force 
solutio n is found , you can play the move or but a few readings are required befo re and then follows up the high scoring moves 
tell the comp uter to go off and try to find an runni ng the program. in more detail, which is why the more time 
altern ative . First comes the BBC Soft logo , then the you give it , the bette r it plays. However , 

T ournament mode offers the more Basic loade r and finally the object code White Knight will play a reasonable game 
advance d playe r first and second .time itsel f . If you wish tocha nge thefore ground given a short time; the default for the 
con trols , the duratio n of which are decided or background colour s of the display, then average mode is ten second s a move, which 
by the player. The program will not claim a you will have to LOAD the Basic loader also gave a reaso nable game. Still on 
win on time . and change some VD U 19 statements. Thi s average mode , specifying a longertim e per 

Finally, thefour thm ode ist heo oewhic h is messy, and it should have been taken move makest he game harder , andyouca n 
will bP. used more frequently than most. In care of by the program rather than you go as far as you wish. This is the mode for 
average mode, the only limit is the time for having to fiddle about with the code. beginners who wish to 'work their way up' 
each move with zero seconds being the th rough the levels. 
fastes t response time. The longer the time With tourname nt mode , the 'book ' 
White Knight has , the better it plays so this players are going to be disappo inted; there 
effectively gives you thousan ds of levels of are no book openings in White Knight 
play. MKII. Thisis n't surprisingast hegamewas 

Two facilities which are missing from writte n in only 20K. And whet her this 
White Knight are the ability to save a game affects the whole outcome of the game can 
to disk or tape and the ability to get a hard be left to the purists to argue. The game 
copy printout of the game's progress. was a bit weak in the opening moves , but l 
Maybe these esse ntial features will be don' t think this is due to the lack of book 
included in late r versions. ope nings. Indeed, after the initial moves , 

g Presentation White Knight settles down to give you a 
,l'. good ru n for your money. 
~ White Knight MKII comes in a plastic and If you use a chess board to design and 
< L.,;c~a~rd~b~o~a~r~d....::a~ff~a~ir~w_it~h....::th_e~ c_a_ss~e~t~te....::a_n_d~ -~-•_k~you~ r~1•~m~b~ff....::~~ ~~~~~~~ ~ --'t~ac~k_I_e_c~he~s~s~p~r~o~b~le~m~s~,_W~hi_te....::K~n~ig~h~t~i~sf~o~r_, 60 .. 
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WhMe Knirlrt n WhMe Knicht 
~ 59 yo u . Th e spee d at which it finds ma ting 

co mb inations is very imp ress ive. From a 
coll ection of Me redith 's chess pr ob le ms, 
no t o ne nee de d mor e th an e ight seco nds 
befo re Whit e Kn ight ca me up with one. 

Th e re were diffi cult ies with the prob lem 
mode tho ugh . First , whe n see kin g o ut a 
ro ute to ma te, Whit e Knight wo uld do its 
best to avo id a rout e which in volved 
e n-passa nt for eith er side , eve n th o ugh 
e n-pass ant is sup po rt ed . T his may be 
re la ted to a co uple o f p robl e ms which 
Whit e Kni ght re fused 10 ans wer. To one 
be low is a good exa mple: 
Mrs TB Rowland , 1889. 
WHITE Ra5, Rc2,P e2, Sf2,Pf7,Kf8,Q g4 
BLA CK Pd4 ,Kd6 ,Re6, Pf4,Pf6 

Wh en se t up , yo u can sec th at th e key 
move is Pe4. Afte r th a t , b lac k can cap tur e 
en -pa ssant from th e D or F rank s. 

60 

Alt ernati vely , the King ca n retr ea t. or the 
Roo k can move about. But it does n't see m 
to m atte r beca use Whit e Knight does n't 
wa nt to kn ow. 

Verdict 
Wh ite Knight MKII pla ys a very stro ng 
ga me - especi ally mid -game - which will 
suit mos t peopl e's tastes. 

T he flexibility in se tt ing up to urn a me nt 
tim e param e te rs is a bless ing for those 
wishing to play a mor e di scip lined game , 
but for those who wish to play at 'level s' th e 
average mode will suit the m very we ll. 

I hope th e p roblem mode's difficult ies 
a re sort ed o ut , beca use it is o ne of th e 
ga me's str o nge st se lling point s. Apart 
fro m thi s, White Knight MK II is very 
hig hly recommen de d . 

RATING 
Felltures 
Documentation 
Perfonnance 
UubHlty 
Rellalllllty 
O.er•halue 

•••• ••• •••• ••• •••• •••• - White Knighr II~ 
Chess-playing program S,.U. BBC l'rice 
UI 50 ......... BBCPubh .:-arion, .. lS 
Mar ) lebonc lh gh Strcc1. London\\ IM ~AA 
,_ ca sscttc lllllr- Nonc OIIIWI 
Mail Ordcr fRcrai l. 

Specifi cation s of the new 
Walters WMSO 
Prin ting meth od: Impact dot matrix. 
Printing format: Alpha-n umeric: 7 x 8 in 8 x 9 
dot matnx fidd. Serrn·grnphic (characrergra1,h1c): 
7 x 8 dot matrix. 811 ,mage graphic: Vertical 8 
dots parallel, horizontal 640 do,s serial/line . 
C hara cte r size: 2.lrnm w x 2.4mm h 
17 x8dor matrix. 
C hara cter set: 228 ASC II chara·crers. 
Nonnal and italic alpha·numcric fonts, 
symbols and semi-graphics. 
Printing speed: 80 CPS, 640 dors!linc 
per second. ~ 
Pri ntin g dir ec tio n : Normal: Bid1rectional, 
logic seeking. Superscript and bit image graphics: 
Unidirecrional, left 10 right. 
Dot grap hi cs den sity: Normal: 640dots/ 
190.5mm line horizontal. Compressed characters: 
1.280 dots/ 190mm line ho rizontal. 
Lin e spacing: Normal: 4.23mm. Programmable 
inpncrementS of 0.35mm and 0.118mm. 
Co lu mns/l ine: Normal size: 80 columns 
Doubl e width: 40 columns 
Compressed print : 142 columns 
Compressed/double width: 71 columns 
The above can be mixed in a line. 
Paper feed: Adjustable sprocket feed and 
friction feed. 
Pap e r type: Fanfold. Single sheet thickness: 
0.05mm to O.Z5mm. 
Paper width: 101.6mm to 254mm. 
Nu m b e r o f cop ies : Original plus 3 copic, 
by normal thickness paper. (Max 0.25mm. 
Total rhickness of 4 ply). 
MTEB : 5 million lines (excluding prim 
head life). 
Dim en sio n s: 377mm w x 295mm d x 
125mm h, ind. sprocket cover. 
Weight: 5.3Kg approx. 
Power req uiremen t: 240 v 3C. 

Da ta tra nsfe r rate: 4,000 CPS max. 
S ync hronization: By external 
supplied STROBE pulses. 
Ha nd shakin g: By ACKNLG or 
BUSY signals . 

The Walters Warranty 
The new WMSO is supplied direct from 
Walter.; Microsystems lnremational, 
the co mpany who makes the do t matrix 
printer for the Oeparanenr ofT rade and 
Industry's Micros in Schools Scheme. 

Under the Walt er.; guarantee, all 
warranty work is carried out at ou r facto ry, 
normally within 48 hour.; of receipt of 
the machine at our service reception . 



£199. ~:;;.:~ly 
built , handsomely 

styled, highly versatile pr inter with a performan ce as 
impressive as its price. 

Th e new WM80 is an 80 CPS dot matrix printer 
which interfaces with most pop ular micro and 
persona l comp uters. le comes direct from Walte rs 
M icrosystems Int ernational at the unprecede nted 
price of £199 +del ivery + VAT by security courier. 

Impre ssive performanc e 
The WM80 is bi-directio nal and logic seeking. le print s 
norm al and italic, up per and lower case alpha-numeri c 
characters at 80 columns per line, comp ressed 
characters at 142 column s, doubl e width, plus symbols 
and semi-graphics. 

SO col, 

Programmable functions 
Th e standard interface is Ce ntron ics parallel, 
RS-232C (SERIAL) is available as an optiona l extra. 
Programmable function s includ e variable margins and 
line spacing, hor izontal and verti cal tabulation, and 7 
international language character sets. In tota l, it offers a 
228 ASC II character set and has self-test facilities. 

Major cont rol codes include NUL, buzzer, 
backspace, line feed, horizonta l and vertical tabul ation, , 
paper adva nce, carriage return, shift in, shift out. 

Paper transport is by adjustab le sprocket feed or 
friction. le uses fanfold paper, from 4" to 10" wide, ~ · 
printing up to three clear copies from an easily changed 
cartridge ribbo n. Life expectancy of the print head is 
app roximately 30 million characters. 

Ordering your WM80 
The WM80 can be ordered by 'ph one on 0494- 32751; 
or by sending this coupon to: Walters Microsystem s 
Internatio nal, 'Matrix Hou se: Lincoln Road, C ressex 

Indu strial Estate, High Wycombe, Bucks HP12 3RD. 
Despa tch is normall y within 7 days by 
security courier, but please allow 28 days 

for delivery. A lternatively , you can collect 
your WM80 in person from Mo nday to 

Friday, 9.30 - 5.00, Saturday 9.30 to 12.30. 

- - - -- To: Walters Microsys tems -----i 
Internatio nal Limited I 

'Matrix House: Lincoln Road, 
Cressex Industrial Estate, 
High Wycombe, Bucks HP12 3RD. 

Pl ease sen d me _ ___ _ 
WM 80 print ers at £199 + £10 
deliver y+ VAT - £240.35 each 

Name 

Address 

Postcode 

Tick box for derails o( optional serial interface LJ 
1 enclose my cheque no. for£ 
Please charge my Access/ Amex/ Barclaycard Card No. 

SO cps, 
friction/ 
tractor feed 

I I I I I I II I I I I I I j j I I 
I ~S•~gn_a_ru_re ________ _____ ~ 

I • WALTERS MICROSYSTEMS INTERNATIONAL I 



Organised by 
Database 
Publications 

The show that attracted record attendances in 
Manchester and Nottingham now comes to the 

heart of London - with a fabulous pre-Christmas 
bonanza of all that's best for the BBC Micro . 

There are lots more exhibitors, who will be using 
the show as a launching-pad for the very latest 
software, plus many hardware devices that are 

rapidly making the BBC Micro one of the most 
versatile computers of them all. 

* ASK the experts - free 
advice on a ll aspects of 
computing from people who 
know the BBC Micro inside 
out. 

* CALL in to one of our 
highly success ful walk-in 
seminars, at which a ll the 
famous names from the 
world of BBC Micro 
com puting will be taking 
part . Whateve r your interest 
- graph ics, mach ine code , 
interfacing , ed ucation - there 
will be a top expert 
speak ing on it. (Saturday 
and Sunday only) 

* TRY OUT for yourself the 
games that will be the top 
sellers this Christmas - and 
well into next year. * FIND out about all the new 
periphera ls for the BBC 
Micro - disc drives, 
interfaces, ROM boards, 
robots and second 
processors. * DISCOVER why the Electron 
- the baby brother of the 
BBC Micro )- has been 
hitting the headlines and 
why all the experts are 
tipping it to be the big seller 
of 1984 . 

Westminster Exhibition 
Centre 

Exhibitors incl ude: 
Acom Computers, Akhrer Instruments, Advanced Memoty Systems. BBC 
T elesofrware. Bradford Office Supplies, Bucon Ltd, Computersolve. CJE 
Microc::omputers, C-Tech, C WP . Clw.,d Technic, Clares Micfu Sui:>plies. 
Cu mana, Commotion , Deskfla1r. economatk:. Educational Gorn puling, 
Eltec Computers, Electronequip, Educational Software. Glengary Soft. 
Golem. Kirklands Computers. Kansas City Systems. L C L (l udLnski 
Compu ter-Assisted Leaming) , low'.and Designs. logic Sales. Micro Aid. 
Micro Power. Master Class. Microvltec. MW Systems, Miniature Tool 
Company. Opus Supplies , Oakleaf Computers. Proteus Computing. Pace 
Software Supplies, RH Electronfcs, Superior Software. SYSTEM. TVJiUstar 
Computers. \Aglen Computer S'!MCes. Watford Electronk:s. 

(formerly the Royal Horticultural Halls) 

Greycoat Street , London SWl 

Thursday to Sunday , December 8 to 11 

off nonnal exhib ition 
admission p rice of £3 
(adults) and £2 (children ) 

The BBC Micro User Show 
lOam · 6pm, Thursday. December 8 
lOam · 6pm, Friday, December 9 
lOam · 6pm, Saturday, December 10 
1 Oam · 4pm, Sunday. December 11 

Westminste r Exhib itio n Centr e, 
Greycoat Stree t, London SWl. 

@> off nonnal ex hibiti o n 

admis s ion pric e of £3 
(adults ) and £2 (child ren) 

The BBC Micro User Show 
!Oam · 6pm, Thursday, December 8 
lOam · 6pm, Friday. December 9 
!Oam · 6pm, Saturday, December 10 
lOam · 4pm, Sunday. December 11 

Westmin ste r Exhibiti on Centr e , 
Greycoat Str eet, London SWl. 
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Bryan Skinne r feels Basic prog ramm ers need more pro gramming aids - doe s CRF have enough ? 

Basic helpmate 
CRF (Cross Reference Utility) is a prog- sound complex . Th ere 's even a TR ANS ­
ramm ing aid for use with program s writt en FE R file which allows you to cop y all two 
in Basic on the IBM PC. It doesn't do much necessa ry files your working disk without 
an d is rat her expe nsive . but it doe s show having to use the IBM's COPY comm and. 
there are possibilit ies which have not yet T he nices t thing about CRF is tha t it's set 
bee n explored , which is surprising since up to use thefu nction keys , so when you ge t 
there a re so many Basic progra mmers . the main menu you just hit the keys you 

want , then FIO to have them a ll executed. 
Features 

CRF will plough through your Bas ic 
program and make up d isk files whic h you 
can view o n the screen or se nd to a printer. 
The ' anal ytical' funct ions are related to 
re ferences to variable s in yo ur pro gram. 
One of these will comp ile a cross -re ference 
list , by line nu mbe r . ofeve ry var iable used 
in the progra m. 

I ente red a very simple pr ogram to test 
CRF initi ally (Figure 4) , though I need n't 
have bo thered as a sample file is pro vided 
which lets yo u see how it work s. Your Basic 
file has to have bee n saved in ASC II 
format , as in SAVE ' ·PRO G" ,A . If no 
exte nsion is given , CRF defaults to .AS C. 

The program used to test CRF 

JO J.:Cl1 SI HP LE PROGRAM 

A not her problem was that you have to 
make sure there is at least a 38.SK of free 
space on your workin g disk for CRF 's files . 

CR F is fully e rror trapped . Error 25 
occurs if you tu rn off the printe r during 
printou t , returnin g you to the main menu. 
CRF will not accept a file in non-ASCII 
format and will repo rt the pro blem if ther e 
is a lack of space e ither on the disk or in the 
d isk director y. There 's simply nothing else 
to go wrong. 

Verdict 
CRF is a moderat ely useful piece of 
software . It is, however , overpr iced given 
its limited scope . Al though it's a step in the 
right di rec tion in te rms of Basic deb ugging 
and opti mising, it would have been nice to 
have see n rather more fac ilities included . 

Flg4 It a lso provid es a brea kdow n of the 
number of lines, number of uniqu e 
variables and explicit variab le defin itions 
(such as single precision) . It will also pick 
out misce llaneo us definitio ns such as D EF 
FN (Figure l). 

:20 f~EH CIR CLE CIRCUMFERE NCE AND AREA F ROM RADI US 

Th e seco nd function gives the same 
information in alphabetica l order of vari­
ables (F igure 2). Thi s was more useful since 
yo u can see at a glance the line numbe rs 
wher e a variable is used . 

The thi rd proc ess allows you to assign 
comments to variables in o rder to make 
your cross re ference print out more 
readable (F igure 3). 

Presentation 
CRF comes in a large binder which looks 
like a book. The co lourful. glossy. hard 
cover is a bit of an overse ll for the slim 
volume and d isk inside. and while the 
cover would be difficult to misplace. the 
manu al might well slip away. 

In use 
CRF couldn ' t be eas ie r to use . The hardest 
part is mak ing sense of the manu al which 
manages to mak e the simplest operat ions 

-10 r~1,.z211 
~0 l)FF FN C CRA) •2 * PI fRA 
6 0 OEF F NA(R A )•<RA *RA H 2 * PI 
70 CLS 
80 PRINT " E NTER RADIUS " : 
90 1NPUT RA~ 
100 RA '"' VAURAt) 
110 IF RA < 0 Tt-lEN CLS : PR I NT RA$;" 15 INVA LI D. PL EASE RE-EN 1'E R" : GOTO 80 

120 CLS 
130 PR I NT '"CIRCLE OF RADIUS " ;R A 
140 PRINT "C 1.RCUMFE RENCE ,. .. : FNC <RA ) 
1~0 PRINT "AREA •" ;F NA( RA> : " SQUA RE UN l TS" 
160 F'R t NT:PR INT:P RI NT 
170 PR I NT .. PRESS SPACE T O CONT IN UE, OT HER KEY TO E X IT" 
180 At ,. 1Nt<EY;. : I F A1;.,"" THE N GOTO 180 
190 IF A$ ..,CHP-t; (32) THEN GOT O 70 
:>OO CL S 
:' 10 END 

If you don' t specify an ext ension for the 
cross-re ference files , the extension CRF is 
provided. 

RATING 
Features 
Documentation 
Performance 
Usability 
Reliability 
Overall value 

•• ••• ••• •••• •••• •• 
II-. Cross Reference Utility (CRF) 
.,...... Programming aid.,_ IBM PC 
Pl'lce £29.27,....._ Sumar Corporation 
F.- Cassette OIIIIIII Mail Order 
Prentice-Hall Inc., 66 Wood Lane End, Hcmel 
Hempstead, Herts. Spectrum Books {ISBN 

•o PI 
50 P I RA 
60 RA RA f>J 
9<) P A$ 
100 RA RA$ 

There are one or two limita tions that 
cau sed problems durin g review. The most 
impor tant of these is that CRF will only 
tackle prog rams up to abo ut 450 lines long 
or using a maxim um of 850 variable 
references. These figure s are not exact ; 
they will be determin ed by such factors as 
the length of variable name s etc . Th is won 't 
be a problem for man y users , but re flects 
badly on the claim that CRF 'enables a 
programm er to . . . achieve maximum 
capa bility fro m a computer system' . 

A$ 180 J BO 190 Fig2 

O-l)-l
94 46-X.).iiiiiiiii 

l 10 RA RA'I> 
1 30 RA 
140 FNC() RA 
150 FNA() RA 
180 A$ A• 
190 A~ 

Tota l Line Cou n t 
Li ,,es .-,i th Vc:lr' 1 abl e s 
Va r i a h le r1~ fPr Pnr-~c; 
Un 1qu1? VoJ.r1a b le5 

20 
11 
t<> 
6 

h·p'l 1c1t Var i .ab l e Dcf1nJ tion~: 
None 

M:i 5c . c ~·plic . it Oel J n 1 l 1ons : 
50 FNC (RAI 
60 FNACRA> 

FNAC) 150 
n~r<> 140 
PI 4 0 ~o 60 
PA ~,O 60 60 

140 150 
RM 90 100 110 

Tot..;.l L 1 ne CoLint 
I ines \,Jith V~r 1 ab le5 
Var l at, le Reference5 
Un i Qt.IP V,v - 1 ;,b] CS 

100 110 

Expl1c1 t V,;,r ia.bl P Oef1 n1t 1on &: 
None 

M\csr. E~pl1c1t Def 1n1t1ons : 

5<• FNCCR'A) 
60 FNA<RA> 

130 

20 f',cl 
11 

Vari able References 19 
Un i q ue Va r ·iab le s b 

E>epl1c i t Var i a b l ~ Oef1n it 1onj: 

A• 
FNA<> 
FN CC> 
P I 
RA 

None 

Ex p) iri t l)e finitions : 
50 FNCCRA) 
60 FNA( RA) 

T im@: O Hin 14 S e c 

Con t i n u r. y e s/no 
Ar ea o f c ir cle 
C1 r cLtm f ere n ce o f c1 r cle 
PI 

El ~p!"ed Tt me : O Min 23 Sec El.;;pscd Time; O H in 1~ Sec RAS 
Radius <use r -de f in ed) 
To tra p i n p u t e rr ors 
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Add on 
the Adman way 

The Vic 20 really can speak ... but on l y if 
you use an ADMAN SPEECH SYNTHESISER 
It's wor d power is endlen as there is no set 
vocabulary. Yet operatio n is simple. The 64 
elements of Engl ish speech are pre-p ro · 
grammed to let you put your own words 
together as soon as you switch on. Just 
imagine ... program adventure gam es with 
characters t hat can actua lly talk ! 

1s/';fAf~, ~~c'K~\;~ ·~::· :~i~:n~ speaks out I PORT EXPANSION MOT HER BOARD 

~~~ ~:;~~: ~~:·,g:~1~: \~~ ~~~:~· ::~~'~'J • 
~---------------------------, 

Available from Spectrum Dixons and other ma1or computer accessory shops ; : ':::::.;: me information on Adman Vic 20 i 
Prices aro und: To f ind ou t more about t hese prod ucts, why : Name : 
Sk Ram Pack , •••• £Jg,g s no t take a lead from our speech synthesiser ... go to 1 1 
lGk Ram Pack ... .. £ 49 _95 your local dealer and ask for it ! Or post t he coupon. I Address : 

Motherboard ...... £19.95 Dept . C, Adman Electronics Ltd., Ripon Way, I I 
Speech Synthesiser .. £49.95 Harrogate , N.Yorks, HG1 2AU. Tel. 062 1 74 0972 I I "-

Adman Electronics Ltd. ,s a member of the Adam Leisure Group PLC L----------------------~~~:!3_J 

AMAZING 
FOR THE VIC-20 
The all NEW Fox switchable 16K Ram 
cartridge can now be ( unlike others) 
switched without removing from VIC -20 

Ill ••• 

ALSO • Gives you the option of 16K, 8K or 3K in one cartridge. 
• Simply plugs into rear port. 
• Fully compatible with all existing motherboards. 
• Fully guaranteed (1 year). 
• 14 day moneyback guarantee if not delighted. 
• No re-addressing of existing Basic programs needed. 

ALL TIDS FOR ONLY £33.95 INCL. 
Please send me . . . ................ .... switch;iblc R am cu tr lllgcls 

.. t)r Dcb,1 my B;.rclay c;inJ N(l 

Ovuseas cu.st<>mus pleas, udd lJ .50 
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ZORGON'S REVENGE 

Mo re like ~ 
seve ral games ~ · 
in one. this .. 
latest from IJ K -
has you at temp -
ting to rescue the Princess Roz 
from the evil clutches of Zo r ­
gon. The only way to get into 
Zorgon's castle is by cross ing 
the moat. which has first to be 
br idged by dropping magic 
stones into it. Each of the four 
stones can on ly be won by 
completing a mission. 

In Bird Mission. you must 
catch hold of a flying bird which 
will transport you to higher 
levels and Light Bridges where 
you will find a stone. Beware 
falling rocks! Space Mission 
sets you zapping alien craft -
the freighter carries a stone. In 
Spider Mission. you must avoid 
quicksa nd. leap for a dangling 
rope. dodge the spide r. and 
watch out for an unhygienic 
bird. Quadnog Mission has 
hydra-h ea ded beasties spitti ng 
venom at you. 

After each successful mis­
sion, you get the chance to drop 
the stone into the moat. When 
all four stones are in p lace. you 
can enter the castle where a 
further cha llenge awaits. 

With its excellent graphics 
and concept, this is sure to be a 
big se ller. Undoub tedly one of 
the bes t Orie games on the 
market. 

DRACULA'S REVENGE 
Another enemy 
seeking 
vengeance is 
o ur old fiend. 
Dra cula. 

. Although you are not the Lone 
Ranger. you do happen to 
possess a gun and a plenti ful 
supply of silver bullets. You 
have the refore been elected to 
clear the various Transylvanian 
castles of their unpleasant con4 

tents. 
What you see on the screen is 

a cross-sec tional view of the 
castle interior ; ladders jo in the 
variou s floors. Pretty soo n 
werewolves will scurry up the 
ladders to gree t you on the top 
floor - a silver bu llet is the 
ant idote. Ghosts can only be 
disposed of by exposi ng them to 
dayl ight ; a leap to a window at 
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eithe r end of a floor does the 
tri ck. Vampires are treated 
similarly but only when it is 
mid-day and they never venture 
onto your floor unless it is safe. 

A pleasant enough game with 
good animated graphic s. It 
lacks var iety . though - all you 
get for surviving is more of the 
same only faster. 

HELL'S TEMPLE 
I have mixed I~ a! 
fee lings about _ 
this one. The ~ ~­
game itself is f?ii!'­
qu,te good. It s • -•= 
a maze game in which , using 
single key commands. you do 
battl e against mon sters as you 
search for treasure . 

The cassette inlay is a di ffe­
rent matt er. It says the game is a 
state of the art adven tu re - it 
isn ' t anythi ng of the sort. It is a 
standard, multi-l evel maze 
game in which nearly eve ry 
room looks the same (th ree 
walls and doo rways). The inlay 
has a grisly pictu re on the front 
which smacks more of sensa ­
tionalism than artistic licence. 
and talks of hi-res co lour 
graphics . T he only interes ting 
graphics come in the title / 
instruction sequence. Don't ex­
pect to see any monsters or 
objects- you only get to read 
their names (a sma ll-print leaf , 
let inside the case tells you there 
wasn't enough room in the 
program to use graph ics to 
depic t any of the monste rs). 

Finally the inlay says, in bold 
black lette ring, ·pa rent al gui­
dance reco mmende d for ch il­
dren under 16 yea rs'. I can't 
imagine what they mean unless 
it's guid ance on not believing 
everything you read since this 
game wouldn 't frighten a timid 
tortoise. 

The game itse lf is good value 
for money and is an enjoyab le 
fantasy romp. I j ust hope Kene ­
ma does something about that 
cover - it coul d give the game a 
bad name. and that would be 
unfair. 

ULTIMAZONE 

,mm hro<> ~, comes this 
shoot-e m-down 
game. Stage I 
has mandarin-
faced aliens dr oppi ng bombs 

down on your ship . which can 
only move left or right along the 
lower portion of the screen. If 
hit. the a liens re lease a fireball 
tha t breaks open a pen. releas­
ing dem ented butterfli es . You 
have a shie ld which affo rds 
temporary protection from the 
bomb s. fireball s and butter­
flies. 

Stage 2 has you firing at a 
device which. when hit. moves 
up or down and shoots sideways 
at stationary aliens. In Stage 3. 
you must manoeuvre you r 
craft. frogge r-like. through a 
steady flow of assorted 
spacec raft in an att empt to dock 
with a mother ship above. 
Comp letion of th is gives you 
the mixture as before. hu1 with 
faster and more num erous 
aliens. 

No t tremend ously varied or 
original. Nevertheless. the 
attractive graphics and sound 
plus sens ibly placed contro l 
keys make it worth considering 
if you 're looking for th is type of 
game. 

DIGGER 

"'"' ,, ,..,,;, ~,, iar with Apple 
Panic. the 
arcade favour­
ite then. 
Digger will ring bells. You 
scurr y about a multi-level com­
plex, shinni ng up and down 
ladders in your endeavou rs to 
t ranspo rt bags of gold to the 
bank. Monste rs try to catch 
you, but you can thwart them by 
digging hole s. luring them in . 
and promplly re filling the hole. 

You can take a sho rtcut to 
anothe r floor by ju mping down 
a freshly dug hole, if you like. as 

you have only a limi ted amount 
of lime to comple te you r objec­
tive. Fou r skill levels are avai l ­
able and full 011-~crce n instruc­
tions are provided. 

The animation b rat her jerky 
and the control s co uld be belle r 
placed. The monsters only dif­
fer in colour. No t a bad version 
of the game. though there are 
like ly to be better ones around 
eventually . 

DIG DOG 

Max the Mutt II 
has to recover , • 
his buried , 
bones (before , 
the rats get 
them) by digging undergrou nd 
tu nnels. Max can munch the 
rats if he has eno ugh streng th . 
otherwise they will munch him. 
And that's about it. really . 

A graph ically respec ta ble 
dog doesn ·1 make up for what is 
not a very inter esti ng game. 
With little else in it to stimulate. 
it soon palls. desp ite Maxs 
joyful sprint across the screen at 
the start of every game. 

lo,gan's"- (£8.50), IJK 
Software. Unit 3C Moorfields. 
Moorpark Avenue, Bispham. 
Blackpool 
Dracula's ReNnce (£6.95), Softek 
Imernational. 12/13-1 lenrietla 
Street, Covent Garden, London 
WC2 
llell'sTe,qple(£1 2), Kenema 
Associates. 1 Marlborough Drive, 
Worlc, Avon SB22 ODO 

·lllinlo Zone (£8.35). Tansoft, 3 
Club Mews, Ely. Cambs CB7 
4NW 
Diaer (£6.95), Mercury 
Microware, I Duxford Walk. 
Moston, Manchester 10 
Die Doc (£6.90). Taskset. 13 High 
Street, Bridlington, Y016 4PR 
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DRAGON 32 
MRC T•n90 Fo 111trot 01 
A1rcomoat al'IO ground stnlle Usmg yoo, skill , locale the airstnfT 
·~oysridl ·· con/rolled sights C.Jnnon w,m lf'le ,,aar scanner. lly yoor· 
l11e and bomb release Full colour. a,rcrah througf't harardoos -
H1·res graphics. 30 and sound cross wmds and air poctefs ro land , 1 
ES.SO safely ~t cf'I your luel wa/ch your 
Fr uit antl,cialhonzon besureyoua,e ~ 
Compulsive, ad(l,ct1ve. J,u,t level on Ima/ approach Full colour . 
mactune l4ing your slu/1 wrth the H1-res graph,cs. 30 and sound 

holas. tumyourt5s tal<e,nto £10 ®-te.50 ·. and beal lhe system H1-res ,J 
r,raph,cs and souna £4 .95 · 

~~~:~.~;:;u~e reroQmt,on H1· } ·. ;,( 
,es gra(>ha. text and COiour Age ¥"'- .-, \ ,,.. 

~°:;:,,nu.es e· . J •• • • • f 
Super H,-res r,raph1es. full coloor ' · ·, 
aet,m1,on and caf(J d1S()lay • 
fascma/lng . absOFbmg £4 .95 MAC 

Missile Com m.rid 
Cit y d • f• nc e from ~tracking m,uiles, progr•ssively diffK:ult . 
A rcade t ype. Joysr,ck, £4 .95 
G, -,,hics O.monur a tor 
30 rot 1t(or1, dr,wi ng with joy stick , app ro K. SO , x ampl« of 
Drll!}On 's impren iW! gr aphics. £4.95 

ORIC I 

iPM:1~ 
e I 

·· $pact Cry1t1I---..;:;... 

RV TiA L Space trading adven tur e !Jllmtl, Fascin at ing 30 s()8Ce travel 
on your VOYasHt for the llludi um cry stal. Black hole, 
hy p .,·dri ve, s,,amble p/antt a and Sl)l#Ce pira t,s. Full c'otour 
and sound. £6.95 ·-

,li ght Sim u l•tor 
W11n alfspeed, radar. r,round l 
vertical llit;;ht pacn ,naato,s. 
ar1,1,aa1 hor1zon and altimeter with 
com,nuou, 11,gm monitor on et1g,ne 
condrt,on, staJ/ speed etc . lull 
coJour. H,-res gral)h,cs, 30 ana 
sound 16 .95 

FOR COMMODORE 64K DRAGON 32K 
ORIC 48K AND SPECTRUM 48K 

Moon•t•r : :P:r(c~~ in:c!-: ~~~· Ui<. o~IY. · Defeat the guardians of Hyper to rerr,eve the Me crystal Mean zappo 
lmng greml,ns have orders to Olu1 11<>u on s,ghl Pr09ress,ve1y dlll,cult . 
Arc.O e type or,gma l t&.IJ5 

Quirk 3 D Invaders 
Sup,r b upda tl! of origin al arcade gam e, puV,ei oric ro i ts limits. Full colour and 
sound . £6 .95 . 

I Cheque for total amount enc losed . 
I Name. 
I Addr ess. . . . . . . . . . . . 

Super Fruit 
:;~;~ len t graphics and defmiti on frui t machi ne. Full colour and sound, hold1 e tc. I 

At Kiltdale, we provide the professional 
data duplication service. 
M ore and more companies are 
turning to us to provide the 
quality of reproduction and 
speed of service that cannot be 
matched. Come and join the 

growing number 
. of satisfied 

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

Ghosts 
in 3-D 
.... HaWIICdHedgea ...... 
Spectrum 16'48KNNl6 .9S 
........ Micromep,230-236 
LavenderHill,LondonSWII I 
,._. Casselle ........ M8Cbine 
code ..... _ .... 
Retail. 

It did seem that every possible 
variat ion on Pac-Man short of 
Pac-Man on Ice had bee n tried, 
but here come s a new one - a 
30 version. 

Objectives 
In this you're collecting gold 
coins which are scatte red 
around a more limited version 
of the famou s maze, all the 
while being pursued by four 
ghosts. You can pick up one of 
the ice-picks lying about and 
become the pursuer . .. until 
the ice-pick melts, that is. From 
time to time assorted treasure s 
will appea r , and if you can get 
these before they go again you 
earn extra poi nts. 

In play 
Th e openin g menu offers you 
several options: pressing I will 
get you the instructions ; S will 
start the game; E will exit the 
game; H will hold a game, 
freezing the frame ; pressing 
keys I -5 will select the approp ri· 
ate ghostly intelligence level , 
from moronic to Mensa ; and K 
will enable you to choose which 
four keys you would like to use 
to control the movements . 

What 30 means in effect is 
that instead of looking straight 
down onto the maze your 
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viewpoint has been shifted 
slightly to one side to give the 
impre ssion of dept h, as if the 
characters were indeed running 
round a maze of hedges. 

This 30 feeling is certainl y 
effective , but although the 
graphics are impressive in this 
respect they' re not quite match­
ed by the movement of the man. 

He does dart about quickly 
eno ugh, though , and he will 
continue to run in a particular 
direc tion till you press anoth er 
key , meani ng that you can 
pre-program him to turn the 
next corner. If you ' re nippy 
enoug h with your three lives 
an d can score 10,000 points you 
gain an extra life. There 's a 
high-score record at the top of 
the screen , and each time you 
complete a screen you get a new 
one with more gold coins on it , 
as well as a general increase in 
speed , of course . 

The game is definite ly quick 
enough to be challeng ing, and 
four super-intelligen t ghosts 
hurtling ro und proved too 
much for me. There 's no sound 
apart from a sprinklin g of 
plinks. 

Verdict 
If you have a version of Pac­
Man it's hardly worth getting 
another , but if you're hanker· 
ing afte r one and don 't insist on 
a carbon copy .. . well , 30 or 
not 30 , that is the que stion? My 
answer would be yes. 

Mike Gemini 

RATING 
Lasting appeal .flllflllflll 
Playability flllflllflllflllflll 
U..ofthemachlne flllflllflllflll 
Owenllvalue flllflllflllflll 

Sci·fi 
maze 

Maze ga mes, particular ly the 
three dimen sional variety, are 
becoming quite thick on the 
ground and autho rs are having 
to introduce new elements to 
tickle the customer 's jad ed 
palate . Here's one that has 
some novel features- circular 
corr idors, sliding door s and 
code brea king. 

Objectives 
Gen on is destroy ing the galactic 
system. One hope remains-to 
pe netr ate the inner sanctum of 
Geno n's computer centre, des­
troy it , then get out again. A 
nasty creature called Bogul 
patro ls the corridors and will try 
to stop you . Doo rs in front and 
to eit her side must be opened 
for access to the inner layers -
they can only be unlocked by a 
unique code . You are in a race 
against time and the enemy. 

In play 
Supplied with the game is a 
neat, gold-num bered overlay 
which tran sforms the Jefthand 
side of the Spectrum keyboa rd 
into an eas ily distin guishable 
numeric keypad. 

The game starts by giving you 
an oppo rtuni ty to practise your 
skills at code brea king. The 
screen displa ys a console sur­
rounded by flashing lights. 
Rather like the old Mastermind 

game , you need to find a 
thr ee-digit code - the console 
displays a histogram telling you 
if a numb er is correct and in the 
right sequence . When the his to· 
gram shows a pile of six black 
sqmtres, you've cracked the 
code . 

You then plunge into the 
corridors, a series of curvin g red 
and yellow tunnels. Blue 
squares ahead or to the side are 
closed doors which must be 
opened by typing in the 
appropriat e code . To help you, 
the top of the screen shows the 
positions of three adjacent 
doors , the codes of which are 
displayed or left as question 
marks. Entering the correct 
code causes the door to slide up 
with a hiss, allowing you ent r· 
a nee. 

The steady sound of plodding 
foots teps ale rts you to the 
nearby presence of Bogul, a 
round bodied , long-limbed cre­
ature . Meeting it head -on is 
harmful to your hea lth. If you 
bolt throu gh a door with Bogul 
close behind , it 's advisable to 
shut it again (with the code) to 
hinder the creatu re's progress . 
Meanwhile, the cen tral compu­
ter is opening and closing doors 
by itself and there is always a 
chance that the door before you 
may open by itself and bring 
you face to face with you­
know·wh o. 

Verdict 
An unusual game but the com­
bination of maze-running and 
code-breaking may prove a bit 
too complicated for some 
tastes . 

RATING 
Lasting appeal 
Playability 
Use of machine 
Owenllvalue 

Bob Cllappell 
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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. 

48K Lynx £225 96K £299 128K £445 --

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 

Lynx micro-computers, peripherals and software are available from selected 
nationwide dealer network. For your nearest stockist, telephone 0223-315063. 



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 

branches of Dixons , Laskys,John Menzie s, Spectrum , Leisure base , Big M. and a 
Cam pu te rs PLC, 33A Brid ge Street, Cambrid ge CB2 l UW. 

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

•C P/M i i th• trad emuk of Digit al Jte H arch Inc. 

EXPANDABLE NOT EXPENDABLE 





BBC Model B 

Germ of 
an idea 
llmeM icrobe~B BCModel 
BPltce£7.9SMlollorVir gin 
Games,61/63 Portobello Rd. , 
London, WI I. F..- Cassette 
.._M achinecode, maybe a 
litlleBasic-- None 
o..u.t Retailers/maiJ order. 

Microbe isa n exce llent, and fas t 
game. It is the first game from 
Virgin that I've bee n rea lly 
impressed by. and I'm still 
spending far too much tim e 
playing it. 

Objectives 
You have managed to find your 
way insidca hugca licn. You are 
the microb e of the title. Your 
aim is 10 dest roy the a lien from 
the inside. Thi s is of course 
impossible as the de fences of 
the alien's inner reaches and its 
variou s parasites are intent on 
de stroying you , but I am 
addicted to tr ying . 

In play 
Playing the game dep ends to a 
cert ain extent on how fast you 
can keep pr essing the space bar. 
Th at's what you use for firing . 
and firing is the onl y way to stay 
alive. 

The microbe appears as a 
large and br ightl y coloured 
hornet type figure. Not that 1 've 
ever seen a micro-organism this 
shape, but if it' s fun - who 
care s? It is attacked by anti­
bod ies , red blood ce lls; amino 
acids and spor es , and you 
contr ol the micro be· acro ss the 
bottom of the screen with 
keyboard or jo ystick. 

Yo u do have the option of 
rising up into the midd le of the 
scree n, but it see ms like suicide, 
since you can only fire for­
wards. 

Althou gh it's just another 
variant on the old space- invad­
ers the me , ii rea lly did get me 
going . It' s possibly partly to 
do with the speed of the game. 
The microbe fires as often as 
you press the spacebar , and 
there doesn't seem to be any 
limit to the gam e's speed . 

One small criticism is that 
once you 've got 10 about the 
JO.OOO point mark (and that' s 
not easy) the game just start s 
repeating. Even so it 's never 
very long befo re you've bee n 
hit. And it certainl y gets the 
adrenalin racing. and the wrist 
and fingers aching too. It strik es 
me that if the game was played 
too much then ii might dam age 
the keyboard , a ltho ugh l never 
had the oppo r tunit y to find out 
what it mighl do to a joystick . 

The usual impeccable Virgin 
instructions. and an interesting 
biographical note on the prog­
ramm er. acco mpan y the prog ­
ram , and the usual ' Join the 
Virgin Games Gang' offe r. 

Verdict 
Th e game is wonderful. Apart 
from some initial loading diffi ­
cult ies (in the end l succeed ed 
with the B side where I'd failed 
with the A ). the ga me is a great 
example of what can be don e on 
the BBC . I'm addicted . 

Piers Letcher 

RATING 
Lasting appeal ~~~~ 

Playability ~~~~~ 

Useofmachine ~~~~~ 
Overall value ~~~~~ 

-.- ew-a-·;~ . ·-- . . 
.OVER 
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Target 
practice 
~On eHu ndrcd&Eighty 
S,-.BB CModelBPltce£6.90 
......... A & FSoftware 830 
Hyde Road, Manchester, M187JD 
F..-C assette "-B asic 
_.,.._ NoneW Mail 
order/retail . 

This game comp rises every 
vers ion of 301 you'd like (even 
IOI , 201 . .. 901) , a noughts 
and crosses gam e, roun d the 
clock , and Shanghai. And the 
aim is, of cour se, to beat your 
oppone nt. 

In play 
It is difficult to come up with a 
reall y cap tivating game that 
emulate s dart s. 

The feel of the dart in your 
hand , poised for flight , is mis­
sing for a sta rt . It is poss ibly daft 
to try , in fact , as any atte mpt to 
recrea te the at mosphere of live 
darts is lost the mom ent you 
tou ch the keyboa rd. 

The game doe s call upon 
cert ain skills however . The 
ability to judge where you are in 
thre e dim ensions is essent ial , 
and you have to guide your dart 
on its flight. 

The screen is sp lit into several 
sec tion s . The dominant one is 
the dart s board from a fron tal 
view. The BBC's high resol· 
ution gives it a welcom e clarit y. 

The next part is !he throwing 
area seen from the side, and it' s 
inte resting to see that if you 
throw you r dart a long way 
abov e the board it end s up in 
this are a . 

Th e scree n also shows the 
two players. one sitting and the 
other standing . They don 't 
seem to do an ything else . 

T alking of two players brings 
me to one of my most serious 
cr iticisms of the who le game: 
this is that you can' t play against 
the compu ter. 

If you don 't happen to have a 
friend around, you can only use 
the game for tar get practice 
if you play for both peopl e . 
And when each part of the game 
is finished you go back to the 
start . Not quit e the start 
though , as it com es back asking 
for the second pla yer 's name 
only. ES CAPE will get you 
right back . 

Other aspects are qui te un­
usual too. The dart is lined up 
first of all in the horizon tal 
plane, and then you loose it off . 
At that point you start co nt roll­
ing its up and down progress. 
Tricky, but more irrita ting than 
fun . 

The horizont a l contr o l has a 
built in shake that is quite hard 
to maste r , and the skill level 
simply determ ines how bad 
your shake is. Th e glide is quit e 
amusing in its own way. 

Verdict 
I'm a little b it disapp ointed with 
thi s game , pa rticularly as the 
BBChas so much potential than 
is used here. 

The graphic s are not particu ­
larly wonderful and the re­
sour ces of the machine aren't 
that well used. 

To add to my own parti cular 
proble ms, I've got a d isk oper­
at ing system. To load the prog­
ram type ' TAPE , PA GE = & 
EOO, CHA !N"", and the best of 
luck . 

RATING 
Lasting appeal 
Playability 
Useofmachine 
Overall value 

Piers Letcher 
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~ These Ata ri games have bee n appraised and applauded by Bob Chappe ll. 

01 Atari arbitrator 
DIAMONDS 

nel -digging 
game. 

English Soft-
ware has 
brought out an 
excellent ver­
sion of the tun­

species of arcade 

A prosp ector 's lot is not a 
happy one . Digger Dan , an 
eve r-hopef ul diamond prospec­
tor , has stumbl ed on a likely­
loo king site. Shovell ing for all 
he's worth, Dan carves o ut a 
ser ies of underground tunnels, 
sear ching for the elusive car­
bon . He is not alone. A blob ­
like creat ure is after Da n . Not 
only that , a tidy soul ca lled a 
Filler keeps run ning aro und 
filling in the freshly dug tunnels. 
Fireflie s, snakes, ghosts and a 
demon also give Dan a hard 
time . The only wa y Da n can 
survive to enjoy the fruits of his 
labou rs is to undermine rocks so 
that they fall and impede the 
monsters - bette r still , make 
the cave- in squas h the pur suers 
flat. 

There are 16 levels, each of 
four screens . F inishing the 
fourth floor o n level 16 revea ls 
the Gr ea t Diamo nd - English 
Software is offering a more 
tangibl e reward (a trop hy and 
free softwa re) with an associ­
ated compe ti tion . 

Diamonds is a compu lsive 
game with attracti ve grap hics 
and sound. A great excuse to 
skip d igging the garden . 

FIREFLEET 
Anot her goo d 
one from En­
glish Softwa re 
- which is be-
ginning to pr o­

du ce games to compete with 
American software for the 
Atari. Firefleet also has you 
delving unde rgro und, but in a 
large space ship . The ship de­
scends throug h a tort uous maze 
of caves, bombi ng away for 
dear life. The bomb s are re­
qui red for two reaso ns. First ly , 
there are enemy cannons and 
tanks tak ing pot shots at you as 
you pass by. Seco ndly, you 
nee d to do a bit of gate ­
crashi ng , so to speak. 

There a re four sectors, of 
increa singly difficult. Al­
toget her , there a re an as ton ­
ishing 34 d ifferent scree ns of 
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gently scrolling. crisp graphics. 
The ship is ju st a fraction too 
wide for comfo rt - this make s 
the game a pretty tough chal­
lengeeven on the lower sectors. 
Some of the twists and constric­
tions in the caves will have your 
jaw bounci ng off the lino and 
your heart playing a dru m-roll. 
All in a ll , a real test of nerve and 
co-ordination and, at under 
£10 , very good value for money. 

Something 
do with 
Japanese for 
Sting Ray, AE 
is aptly named. 

Although the theme is the 
fami liar one of a space show­
down , the aliens are a school of 
robot s having eve ry appea r­
ance of the afo resa id rays. Th e 
game has exce llent 30 effects 
se t against in teresting back ­
gro unds- the first isa fut uristic 
city. 

T he robot s (plane tary 
vacuum cleaners gone homicid­
al ) co me swoopi ng over the 
hor izon in single file, swirling 
like a kite- tai l. Afte r thread ing 
the ir way round a couple of 
build ings , they are soon right 
overhead , droppi ng bomb s. 
Becau se of the th ree dim en­
sional e ffect , shooting back is 
not easy . You must judge the 
height and d istance prec ise ly. 

Ho lding down the fire button 
and re leasing it at the crit ical 
moment detonates an air 
bomb. You have to exp lode the 
missile right in the path of the 
leader - with luck , the leader 
and most of the followe rs will 
plough into it , going off like 
firecrack ers. However , if ju st 
one o f the wave esca pes back 
overt he horizon. yo ur shooting 
is wasted as only complete 
destru ction of a wave counts. 

To progress to othe r leve ls. 
you have to knock o ut three 
wave,. Higher leve ls have d iffe ­
rent backdrops and the AE use 
different flying format ions. in­
cluding sp litt ing up to atta ck 
singly from every which way. 

Due, I believe , to the prog­
ram not being prope rly adapt ed 
for Br iti sh TV systems. there is 
very little co lour in the 
grap hics. Nevert heless, the 
game has excellent 30 effects, 
good sound and a novel scenar­
io which make it well worth 
having. 

COMPUTER WAR 
Thorn EMl's 
latesth asagrim 
theme. Based 
on the film, 
War Games, 

Com pute r War puts you in 
charg e of NORAD , the Nort h 
Amer ican Air Defense System. 
O n screen is a map of the USA 
and two banks of flashing lights. 
Approachi ng the nuclear ba ses 
marked on the map are several 
white blips - attackin g mis­
siles. Someone has bro ken into 
the comp uter and act ivated its 
nuclear war simulation prog­
ram. Unfortunately. this com­
puter doesn't know it 's only 
make believe and unless you 
knock out the simulat ed attack­
ers, it will sta rt a globa l ther mo­
nuclear war. 

Moving a sight across the 
map to one of the blips and 
zooming in br ings up a scro lling 
landsca pe through which you 
t rack and shoot down the 
attacking missile. When a wave 
of missiles has been sto pped . 
you must atte mpt a code break­
ing exe rcise (patt ern matching 
on the banks of lights). This 
part is pretty feeb le since you 
don't need to work it out: there 
are onl y 12 possibilitie s. and a 
simpl e sequ ential move ment of 
joys tick and fire button so lves it 
qu ickly eve ry time. 

Any missile gettin g through 
toa US base bringswar closer; if 
one reac hes NORAD itse lf, 
war begins . 

The whole affair is done very 
well ; the graphic s are inte rest-

ing and it mak es effective use of 
sound . I might have enjoyed it 
more wer e it not for the awful 
rea lity of the the me - nuclear 
war. It 's not easy to forget this 
when the program hands out 
such messages as 'Globa l nuc­
lear war init iated' as I felt this 
was one of those subj ects too 
sensitive to be placed in an 
entertainment context. The 
program does have a moral. 
thoug h. As it says, 'The only 
winning move is not to play'. 

CAVERNS OF KHAFKA 

Ill 
A great title for 
a game and a 
pretty good 
game. at that. 
A vast complex 

of claustro phobic chambers is 
filled with all sorts of haza rds 
and obs tacles: acid pits, 
crushers. moving floors, boul­
ders. dart s. ba ts. deadly walls. 
etc . Dow n these mea n cave s 
someon e must go - you , but 
very car efully. 

Excellent graphic s and very. 
very challengi ng - make s 
Kafha' s nightmar es look like a 
Disne y feature. 
..-, ~ (disk and casset­
te£9.95) English Software, Box 43, 
Manchester M60 l BW 
c:...,,i., W• (cartridge .£29.95) 
Thorn EMT Video. Upper St Mar­
tin's Lane, London WC2N 9ED 
AE(disk£24.95) Broderbund, USA 
C-.. el Nllllltl (cassette £14.95) 
Cosmi. USA. 
The programs arc available from 
Home Computers. 234 Church 
Street, Blackpool FYI 3PX. Tel: 
(0253) 22340 and other Atari 
deale rs. 
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THIS YEAR 
HAVE AN OLD FASHIONED CHRISTMAS 

SNOOKER £8.95 
ZXSPECTRUM VS 03 ·16 
BBCMODD..B VB·OI ~2 
VIC 20 3K VV 01 03 
COMMODORE64 VC Ol 64 
ELECTRON VE · 01 32 

DARE DEVIL DENNIS 
£7.95 
BBC MODEL B VB 03 ?; 
ELECTRON VE f'J2 32 

SHEER PANIC £5.95 
ZX SPECTRUM VS 02 /6 

PENG! £7.95 
BBC MODEL B YR u< 3_, 
ELECTRO N· VF , ?2 

FAN S PLEASE NOTE! AISO AVAILABLE MAIL O RDER 
FROM VISIONS(SOFTWARE FACTORY ) LTD 
l fELGATE MEWS, STUOLAND STREET, LONDON W6 
TELEPHONE : 01 -748 7478 

PITMAN SEVEN £6.95 
ZX SPECTRUM VS 01 48 

GUSHER £9 .95 
COMMODORE 64 VC 05 64 

RAPEDES £5.95 
ZX SPECTRUM VS 4 / 6 

STAR WARRIOR £6.95 
ZXSPECTRUM VS· 05 16 

BANANA DRAMA £9.95 ARMAGEDDON £9,95 
COMMODORE 64 VC 00 64 COMM OOORE 64 \'C.. 07 f,; 

,. 
~ 



The problem wit h buying a hom e computer , as 
you may already have discover ed, is there's often very 
little software to go with it . Or all that is available is 
games, games and more games. 

Th ere's no such problem , however, with the 
Commodore 64. It has a more extensive range of 
serious software than any other home comp uter. 

It also has an unusually large (in fact elephantine) 
64K memory, as well as every peripheral you're ever 
likely to need. 

Put simpl y, this means the computer has the 
capacity to run mor e interesting, entertaining and 
complex programs. 

You can teach yourself just about any subject 

you care to mention, even computer programming. 
And for th e office there are programs like word 

processing, financial planning, information storage 
and stock contro l. 

Finally, when you're ment ally exhausted, you · 
can even entertain yourself-yes, wit h games. 

When all's said and done, however, we do have 
to admit that in one respect the Commodore 64 isn't 
up with the competition. It costs aroun d £229, much 
less than any compara ble 
machine. 

And that's a fact .t•• •••••• 
we hope you'll never 
ever forget. 



When you have an 
enormous memory there's no end 

to the things you can do. 

~~~~~~~!)'"- -- Please send me further information on: the 64 comput erO 64 software ol 
diskdri veD cassette unit O printers D monitor D I 
Name (Mr. Mrs. Miss) I 
c..c.=="-~~~~~~~~~~~~~~~~ I 

I 
Send to: The Conun odore Information Centr e, 675 Ajax Avenue, Slough, I 

Berkshire SLl 4BG. Or telephone (0753) 79292. I 

~ commodore I 
- - - --- - - - - -- 6SPCNOJ~ 

.. 
~ 



Whi ch book wo uld your mi cro want yo u to buy? PCN's rev iew page help s yo u choose. 

'Beyond Basic' by Richard Free­
man, published by BBC Publica­
tions and National Extension Col· 
lege at £7 .25 (paperback, spiral 
bound, 256 pages). 
The daunting comp lexities of 
an assembler routine to some­
one used to a tole rant language 
like B,osic ca n be ver y off. 
puttin g. One approac h to 
te achi ng ma chine co de is to 
com bine a se lf assessrne m tex t­
boo k with progra ms ready to 
load in to the computer. This is 
wha t Richard Freeman has 
do ne for th e BBC micro in. 
·Beyond Basic'. 

It star ts with an outline of 
aims. a bri e f descrip tion of 
assembly language and reas­
ons for its use. A ser ies of self 
assessme nt quest ions and 
assign ments<1rc intended to test 
the know ledge acquire d from 
ea ch pa r t of the text. Th e 
questions all have solutio ns at 
the end of eac h cha pte r . and in 
themselves provide a good dea l 
of useful informa tio n. G reen 
text highli ghts new or impo r­
tant information. 

The early unit s· are fai rly 
pred ictable. It is difficu lt to 
devise new ways of exp laining 
bi nar y and hexadecimal or the 
st ructure of register s and mem ­
ory locatio ns. The assembler 
statements LDA and ST A are 
th e first to be introduced and 
th e a uth or takes this oppor tu n­
it y to explain the proced ures 
necessa ry to include an 
assemble r rout ine within a 
Basic program. 

The uses of labe ls and single­
byte additi on a nd subt raction 
arc cove red in Unit 2 and with 
Uni t 3 descr ibes the proc essor 
statu s registe r with its vario us 
flags. and out line s con d itional 
and uncondiriona l hra nch es, 
sub ro utines a nd the use of the X 
and Y. 

Uni t 4 ge ts into th e nitt y· 
gritty of addr essing modes. 

76 

each of \Vhich is cove red with 
examples of applica tions. Thi s 
is tru e th roughout the book; the 
reader is left fee ling that the 
exerc ises do have pra ctical ap­
plication . 

Multipl ica tion a nd division 
are dea lt with in Un it 5 and a 
discu ssion of lists and tables is 
we ll se t out in Unit 6. The 
au th or begins here to use 400 
bui lt-i n operating system 
routines offered by the BB C 
micro. U nit 7 desc r ibes use of 
the stack. one of th e best 
exp lanatio ns in the book. and 
ma sking. a complicate d subj ec t 
not completely dem ys tified 
her e. 

Unit 8 is devoted to opera ting 
syste m calls. which is an area 
other asse mbl er texts have 
fallen down on in the past. 

Uni t 9 cove rs 16 bi t multi­
plication and division a nd sort­
ing of str ings , again illu str ated 
by practical programs. U nit 10 
rounds off the cou rse with 
sec tion s o n com mo n e r rors a nd 
programming style a nd appe n­
dice s cover the B BC micro / 
ASCII c haracte r set and th e 
6502 instr uction se t. 

T he cassette to go with 
' Beyon d Basic· includ es all 
example progra ms liste d in the 
bo ok . However. none of the 
p rograms are particular ly lo ng 
and none shou ld be beyond 
even the o ne-fin gered typist. 

T ra te the book very highly. It 
is exhaus tive. not exhausting. 
and covers most of the subjec t 
exa ctly and clea r ly. SW 

the dragon 
trainer 

'The Dragon Trainer - A Hand­
bookfor Beginners' by Brian Lloyd, 
published by Sunshine at £5.95 
(paperback 181 pages). 
T his is obv iously wr itte n for 
fir st time micro owners which 
provides an immedi ate limi­
tation to the book. T his pe rso n 

co uld become a proficient Dra­
gon user with its aid , without 
even nee din g recourse to the 
ma nu al. but the problem is that 
few such people ex ist . Hardl y 
an yone is methodical enough to 
pick a book off the shelf at the 
same ti me as buying a compu­
ter. Most of us are mo re like ly 
IO ge t it home , fidd le around 
with th e leads and soc kets unt il 
it works. and th en start playing. 
By which time C hap te r I (poss­
ibly more ) is redund ant. 

The introduct ion itself limits 
the appa rent sco pe of the book, 
by sayi ng that it sho uld be read 
from cover to cove r. since thi s 
no longer a llows the reader th e 
freedom to use the boo k as a 
reference guide, for fea r of 
missing someth ing vital. 

The book's othe r majo r 
problem is tha t it do esn't really 
cover much mor e than th ere is 
in the Use r Manual. thoug h it 
is mu ch cleare r to read. A lso the 
author has adde d a 40- page 
ap pendix of six pr ogra ms. but 
most of these are not partic ular­
ly insp irin g. PL 

'Computer Games to Play and 
Write' by Dan lsaaman, published 
by Sparrow Books at £1.50 (paper­
back, 126 pages). 
For just £1.50. thi s book o ffers 
clear and conc ise help for 
programmer s of the Spec t rum. 
BBC. Dragon , Electron a nd 
Vic. Dan lsaa man does thi s by 
hav ing m ost of eac h program 
th e same for all machi nes. and 
th en an add itiom,I few lines that 
are mach ine spec ific. Though 
this limits the scope of the 
games. it doesn't matte r too 
mu ch . 

Far more important than 
their sco pe is how these games 
stimu late your creativity and 
encourage you to write yo ur 
own co mputer games. Th ere is 
even a game at th e end of the 

boo k that tak es yo u from a 
game's concept through to th e 
fin ished work. explaini ng in 
de tai l what decisions are made 
and how they a re impl emented. 

The book includes a cha p ter 
on Ba sic and its commands, 
though !think you woul d nee d a 
p retty good knowledge of Basic 
to find thi s useful. Fro m 'Ba sic 
... isn't like English' to ' using 
the POK E instruction you can 
... · in just five pag es is a little 
br ief. 

As a guid e to how to write 
your own progra ms this is a 
good buy. Particularly usef ul 
are th e author s pro gra m no tes 
which enable yo u not o nly to 
und erstan d his approach to 
eac h ga me, bu t also to learn 
how to chan ge it yo urself a nd 
gain experience through ex­
perime ntation. PL 

'Games, Graphics and Sounds by 
Susan Curran and Ray Curnow, 
published by Windward at £5.95 
(paperback, 144 pages). 
If you're interested in whe re 
ga mes bega n. and what they'll 
be like in the future. you might 
find this book usef ul. 

l'veonl y see n one other book 
by th ese a uthors ( Fi rst steps in 
Basic). and that also Nas lucid . 
and prese nt ed in suc h a way as 
to make the information it 
containe d as accessi ble as 
possible. 

It is a lucid and well-pre­
se nted tech nica l gu ide to co m­
puter games . graphics. so unds 
hardwar e and how to wr ite 
games programs. a ll with excel· 
lent diag rams a nd summarie s. 

Half the book consists of 
program s, which. thoug h not 
re mar kab le. give an under ­
sta nd ing of how they work. 

The programs ar e in Micro­
soft Basic and are. the re fore. 
suitable for most machines. 

PL 

The Clear and Sl!nple Hom• Computer Series 

Susan Curran 
Ray Curnow 
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Thi s week marks the end of Program Cards 
(pa use for silence, grief etc). However. a ll 
is not lost. Next week we will be changi ng 
the layout and your progra ms will be listed 
in a new format . The new style will allow us 
to pack in more pr ograms . illustrations, 
photographs of the program s in action , and 
include more deta ils on how to convert the 
progra ms listed, from one machine to 
anot her. 

The pri vilege of being the last new 
program to be featured in ProgramCards 
goes to Mark Leaver, of Halifax in West 
Yorkshi re. His utility for the Sinclair 
Spect rum is a machine code routin e for 
clearin g the lower third of the scree n. This 
allows users to write progra ms to draw 
grap hics pictures, and then use the lower 
part of the screen for text , as in the 
example . 

The machine code ro utine (printed 
here) could be altered and then used to 
clea r other sectio ns of the screen, or fill 
sections with characters. Try ex­
perimenting with differ ent techniqu es. 

~ProgramCanls 

L: 

5804 
5807 
5BOA 
5BOC 
5BOD 
5BOE 
tBOF 
5810 
5811 
5813 

21 00 50 LD HL,£5000H 
01 00 08 LD BC,£0800H 
3E 00 LD A,£0 
77 LD(HL),A 
23 INC HL 
08 DEC BC 
78 LD A,B 
81 ORC 
20 7F JR NZ F7 
C9 RET 

The position in the display file of the 
beginnin g of the section to be blanke d is 
placed in the H L registers at the beginning 
of the routine , and the num ber of places in 
the sectio n is placed in the BC registe r pair. 
The characterto be placed in the file is then 
put into the accumul ator and the program 
is repeated from the L label (whe re the 
accumul ator is loaded with zero) until BC 
reaches zero. Detect ing when BC is zero, 
since no flags are set on the 16-bit register 
decrements, is done by taking the contents 
of B and ORing them with C. If bot h are 
zero, ie BC is zero , then the result of the 
OR will be zero. 

Note that lines 5 to 30 and lines 9130 to 

LowerCLS Card1 of1 
8339LC1/t 

5 PAPER 7: IN K 2 
10 C LS 

9100 are unnecessary to the rou tine itself: 
they are just there to give a demonst ration 
of where the screen is clea red. 

Even tho ugh we' re changing the format , 
we will st ill require programs to put into 
our pages . In fact , we need even more, so if 
you have anything tha t you 've writte n and 
is, in your opinion, any good at all, send it 
in. 

Jus t send a casse tte or disk containing 
your masterp iece , and include , if you can, 
a listing and comments on how it (or they) 
work. We pay for all the programs we 
publish on a sliding scale, depending on 
the origina lity of the idea , good use of the 
machine's facilities , good prog ramming 
technique , and length of program . All your 
programs will be returne d, at our expe nse, 
as soon as we've looked them ove r or 
publ ished them. 

Send them to: 
Program s Edito r , 
Personal Computer News , 
Evelyn H ouse, 
62 Oxford Street , 
London WIA 2HG. 

11 PI..OT 96,50 : ORA\..! 60 , 0,- PI 
1E Pi...OT 0 ., SS: DRAW 255, 0 
13 PI..OT 6 6 ,.50 : DR A!.J '30 , 0,P l: 
14. PLOT 1 55 .. 50 : C-RA !J 30,0,PI 
15 P i- OT 12 8 :80: .DR A l.J 3,3.!'Pi 
1G PL.OT 12 8,6 0 : DRR IJ - '3,3,P l: 
17 PI..O T 1 26,60: O RR W 0 , 3 

zx Spectrum 48K 

20 PLO T 12 9, 50 : DRA !.t 0 , -18: DR 
AU 16 ,0, Pl: : DRAW 9.18 

21 PLOT 112 ,6 5 : DRR,.t 1,0: PLO T 
145, 65: DR R! ... i 1:0 

22 PFl LlSE 1 00. · INK 0 
23 PRI NT AT 7., '3; .. tJOT NO LO l~IER 

THIRD ?" 

g ~: l ~:I~JT n:T :i§~:: ·~\,;,Y~~i- ;~;i.~;,r, 
Wil l v anish·· ~" i fslMe diatet ,J a ,.e,:1 
i S p ,-c: .s.:..c d '': P A U: .E 0 
9100 REST ORE : FO R n: 23300 TO 2 ::l 
315 : H ER D a: POK E r, .. Et : NEX T n 
9110 DATA 3'3,9 , 80 , 1,0, 3,62,0, 119 
,35,11 ,1 2 0,177,3 2 ,2&7, 201 
9120 RANDOMIZ E USR 23::l.00 
'9130 P L OT 1 11:a.,65: CtRAtS 5 ,..0,..-PI: 
PI..OT 1 ~3,S 5 : CR AW S,0,-P I 

if~0 s~:;~ t 7;:e 1 ~h f b~T.f: f. I E. - us: r~rr 
For ar~l#ir,gs e't c .. ··"·· r s.-qu.irt" d t o 
remai n on s c ;-:eri· · " "Whit e: a rl.l nn 

i r1 g t e :~ t .i s. e;. e c u t t: d .. : PAL !SE 0 : 
RA NDO MI ZE US R 23300: GO TO 30 

5 
10 
11-23 
30 
9100 
9110 

8120 
8200 

Set SCI'"" colours. 
Clearscrwn. 
Draw piclure. 
Print.._.. . 
~ data pointer and~ code lnlo memory. 
Data for machina code, note that numbers are In 
decimal. 
Call routine. 
Print anolher -.. wait and then repeat program 
from 30. 

Basic and Machine Code 
Author : Mark Leaver 
Application: Utility 

:,: ? • tc t - ; 
•hoa '? :r,et?n 
-"! '2 :t " r: d;l ~ .... •;,~: .... , ~·:~~= 

~:::::::::============::=::"." 

,. 
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* Christmas prices have 
never been this good. 
~ 

COMMODORE 64 
computer 

NOW£195.95 
plus our 2 year 

guarantee 
64 STARTER PACK eon,moom~ - ~ ~ ~ ~~~ 1• 

Cassette deck 

BBC Model B computer 
£399.00 

B~C Model B with disc 
interface £469.00 

TORCH zao DISK PACK 
2 x 400K (formatted) floppy disc drives 

Z80 second processor 
and the fo llowing FREE software 

1. Perlect Writer (Word processing) 
2. Perlect Filer (database management) 
3. Perlect Cale (Financial spreadsheet) 
4. Perteet Speller (spell ing checker) 

All this for only £839 .50 

CS100Cumana 100KS /S40t rack Disk 
C £239.95 

84_00SCumana400K80track Disk £579 95 
(Sw1tchable to 40 track) · 
AIICumanadiscsarecompleteinaBBCBei e 
cabinet with its own power supply, connectii g 
cable , format disc and users manual. 
M1crov1tecColourMonitor ....... ... £247.25 
BMC Green Monitor ........... .. ...... £119_95 
BBCtoCentronicscab le ........ ............. £ll .95 

BBC BUSINESS PACK 
BBC Model B with disc interface 
Torch ZBO disc pack with FREE 
software (as shown above) 
BMC Green monitor 
RXBOF/T printer with cable 

Only £1675.00 

ACORN ELECTRON 
Intro to Basic (part 1) 
Quickshot joyst ic 
Game 1 fullOur f uarantee \ 2 yea rs on 64 'S) 

year or labour and parts on all Hardware. 

Not availab le at time of going fo press 

£199.00 

64 HOME /BUSINESS 
PACK 

Commodo re 64 
1541 disc drive 
Box of 10 diskettes 

FREE SOFTW ARE 
EASY SCRIPT (wordprocesso r) and diskette 

containing 6 games 
ONLY£395 

• -~~~~~~--~~~~~~-
64 BUSINESS PACK 

Commodore 64 
1541 disc drive 
1525 dot matrix printer 
Box of 1 O diskettes 
Box of paper 
• •• FREE SOFTWARE 
EASY SCRIPT (wordprocessor) and diskette 

containing 6 games 
ONLY£595 

· -~~~~~~··~~~~~~~ 
We stock a rang e of books and 
sottwarefor a lithe computer s that we 
supply . Why notvi sitourshop and 
b rowse around or just try out som e 

softwar e .. £39,10 
C2N Cassette deck ........ 

154 t Disk drive ( + free software) ....... £195.95 
1701 Colourmonitor ...... ..£195 .95 
Quickshot joystick .......... .. . .. . .. ... E9.50 
PairofOuickshotjoystics .... £17 ,95 
tntroductionto Basic(part 1) ....... £14.50 
Programmers reference guide ...... .. .. £9.95 
Easyscript (wordprocessor) .............. £69.95 
Superbase (datamanagment) ... £99 .95 
1525 Dot Matrix printer.. .. .. £195 .95 
1526 Dot Matrix printer.... .. ..... . £295.95 
1520Pri nter/Plotter .... ...... .£149 .95 
RXSODot matrix printer ............... . ... £259 .95 
RX80 Ffr Dol matrix printer.. .. ...... £299 .95 
FXSODotmat rixpri nter ................. .. . £399 .95 
FX100Dotmatrixprinter ...... .. £545.95 
Centronicsinterfacecable ............... .. £19 .95 
Software for abOve cable.. . £7 .95 
JUKI Daisy Wheel printer .... . . £395.95 

STARTER PACK 
NOW£134.95 DRAGON32Computer .................... £157.50 

DRAGON64Computer .... .. .... .. £225.00 
plu s our 2 year guarant ee 

(Not available at time ol going to press) 

included: VIC20 co 
intro to basic (part Dput~r, cassette deck, 
16KRAMPACK an 4gamecassette 

Qragon single disk drive 
with Controller card ( 1 SOK) ................ £275.00 
Dragon to Centronics printer cable ...... £11.95 

32KRAMPACK ................ £28.95 
All64periphe r . .... : ........... £47.95 

Telewri ter(Wordpr ocesso r) ............... £49.95 
Tele-Tutor . ...£25.00 

joysticks work ~ri::~~ t \'c"io printers 
Dragon joys tics( pair) ............... ...£14.95 

MEDIA SUPPLIES 
DISKETTE S by Verbatim (supplied in boxes of 10) Cci2 Blank programm ing cassett es 
~,ng les ,ded , Double density, 40track £17 95 ~ f~l~acc:~rp1u0teforrp .. a .. pe .... r .............. ............ E4.50 

,ngles ,ded, Quad density, SO track .... £24.75 
Double sided, Quad density SO t rack £ . (supphed in 2000 sheets) 
Librarycases( Hold10 +). ' 

32
•
75 

11x 8 £13.80 11x 9'f., £12.6
5 

W ......... ............ £1,35 11X 15o/10£15 .52 

e have a wide range of dust~~::~: ~o:ot~: f~~~~~ti1~s and printers etc. that we sell. 

!=fi~~~~~v:r~~~ wtuc;his2 ears. 
i==J Sociely ct,J',.°: ~~'t,","""· Ba,claywd , Banke;. o:-:r.::, illlc ~ r'S TAGEANOPACKING-"P:S:'Z:!~4days elea,a~ . ng 

·--- nsurance. ALL PRICES A.RE INCLUSIVE oif: ~r puter, d1Skdnva Of pnnter, this price fllSO covers ~ 

~ ' · I I ~ I -

PERSOnRLCOMPUTERS 
48 Junction Road, Archway, Londqn N19 SRO 

TEL: 01-263 9493 and 9495 
79 



• BBC ffilCRO • ORIC 1 
NALCOMPUTERNEWSP~ 

TWO GREAT nEW BOOHS! 
THECOMPANIONTOTHEBBCMICRO 

The first book to explore the scope of the BBC 
Micro . Geoff Wheelwrigh t eval uates the wealth 
of software and peripherals which have been 
produced and shows you how all this can be 
exploited , whatever your experience or 
expecta tions. 

Not simpJy an overview of BBC BASIC or a 
compendium of hints and tips, but an invaluable 
reference book which illuminat es for the first time 
the full potential of your spectacu lar micro. 

Take your BBC to the limi ts - graphics , sound , 
word-processing and communicat ions facilities , 
function keys and per ipherals ... Geoff 
Wheelwright shows you how! 

THE COMPANION TO THE ORIC 1 

This is the first book for the Orie I which can be 
used with the original 1.0 ROM and the revised 
version I.I ROM . 

Ian Adamson introduces ORIC's BASIC language 
in an easy-to-follow fashion, giving you a 
graduated introduction to programming backed 
up with advanced BASIC techniques and an 
introduction to machine code programming . 

Progmm storag§, printer use, programming 
techniques are all covered . with extensive 
chap ters that offer command of the superb high 
resolution graphics , colour and sound facilities 
and much much more. 

Where can you get them? 
From all good bookshops. Or fil l in the coupon below and return it to: Pan Books Ltd , FREEPOST, 

PO Box !09, 14/26 Baker Stree t, High Wycombe Bucks HPIJ 2TD. 
For immediate 24 hour service phone 01-200 0200 and use your credit card. 

GET MORE OUT OF YOUR MICRO WITH . .. 

comPAn1on BOOKS 
POST NOW. NO STAMP NEEDED To Pan Books Ltd. , rRE EPOS'I', P.O. Box 109, 14-26 Bake r Street, High Wycombe, Bucks HPll 2TD 
YES Please send me the following COMPANIONS ... paperbacks at £5.95 each phi s 35p for the first book ordered plus 15p for 
each add itional book to a maximum char ge of £1.25 to cover postage and pack ing 

name(Mr / Mr s/ M 1ss/M s)__ D Compa nion to the BBC Micro 
address ___ _________________ _ 

D Companion lo the One I _ ___ _______ __ __ postcode ___ _____ _ 

l enclo se my cheque / postal orde r for £ payab le to Pan Books Ltd or deb u my Access/ Barclaycard/ V1sal'Jrus 1card 

nO. L__ __ __ _ _ _ __ __ _ __J • PI El R S O · N A . ·L 

~:. ~· 
COMPUn:R IIIW5 1..8RARY 

Signatur e _ ___ _ _ _ 

A llo w up to JS days for delivery This offer ava1/abl e wi thin UK only. Pa PCN 

PanBoo ksLtd . Reg1stered mEngland Registe red No 389591 n 
L-----------------------------------------------------------------------------------J 

,· 
~ 



New computer books ·are cropping up everywhere. 
Here's the pick of the bunch. 

MASTERING THE 
ACORN ELECTRON 
by Simon and J . Matthews. 

This new book will answer 
many essent ial questions for 
newcomers to the Elect ron 
microcomputer , showing them 
not only how to persuade the 
machine to do wha t it is asked, 
but how to do so in a sensible 
and readable way. The 
language , graphics , soun d, and 
othe r featu res of the Elect ron , 
are highlighted and covered in 
a clear. concise manner. 

Dec'83 
085312 679 8 

280pp 
£5 .95 

Pubhshed by Ellis Horwo od Ltd., and 
ma rket11d by Joh n Wiley & Sons Ltd. 

WINNING GAMES ON 
THE COMMODORE 64 
by T. Barrett and S . Colwill 

Taking the reade r from a simple 
understanding of BASIC . this 
book buil ds up in single stages 
the techniques of graphics 
programming on the 
Commodore 64 . It contains 
many advanced tips and hin ts 
which . w i ll help the reader to 
wri te fast · moving graphics 
games in BASIC. 
Contents : Section I- Graphics 
Games; Section II - An 
Adventure Game ; Section 111 -
How to W rite Card Games . 

GETTING STARTED 
ON THE ORIC · l 
by D.G.J. Cole 
A complete beginne r's gui de to 
ORIG BASIC, assuming 
absolutely no kno w ledge of 
computer programming 
wha tsoever. The book's 
int ent ion is to tea ch the reader 
to make hi s programs readable 
and clea r and it introduces all 
the necessary mathematical 
ideas needed to uti l ise the 
ORIC's faciliti es. 

Dec·s3 
08 5312 656 9 

160pp 
£ 5.95 

Publi shed by Elli s Horwood Ltd .• and 
mark eted by Joh n Wiley & Sons Ltd. 

WINNING GAMES ON 
THE VIC-ZO 
by T. Barrett and A .J . Jones 

Th is book off ers a collection of 
games wh ich can be played out 
on the VIC·20 computer . After 
reading the machi ne user's 
manual , t he computer user 
should have no tr ouble in 
keying in and running the 
programs: the text is 
supple mented by a chap ter on 
redefining grap hic characters. 
contai ni ng detailed instructions 
on the c haracter genera tor 
program CHARGEN. 

144pp 

MASTERING THE 
COMMODORE 64 
by A .J . Jones and G. Carpen ter 

Contents : Review of BAS IC; 
Some BASIC Tools; Manipu ­
lating Data ; Memory Manage · 
men t; Sound; Pri nciples of 
Graphics ; Moving Graphics; 
Peripherals ; Inpu t / Out put ; 
Introducti on to Machine Code 
Progra m~i ng on the 651 O; 
Using an Assembler / Editor; 
Tables . 

Dec ·a3 
085312 654 2 

260pp 
£6 .95 

Published by Elli s H()(WOod Ltd .. and 
m arbt e d b y John Wiley & S ons Ltd . 

THE SENSIBLE 64 
by D. Highmore and L. Pag e 

Th is book provides the reader, 
whet her an experience d 
programmer or beginne r, w ith a 
simp le, concise explanation of 
the fi r st sensib le computer for 
business or leisure use. Topic s 
covered include : the keyboard 
and function keys; use r ·defined 
and multicolour graphics; 
screen di splays and bit 
mapping ; creating and using 
sprite s; sound effec ts and 
music ; programmin g with a 
disk drive ; using a graph ic 
printer . 

Jan '84 
085312 695 X 

160pp 
£5 .95 0853 12 697 6 £5 .95 09467 05 00 3 

128pp 
£5 .95 

Publish ed by Ell is Ho, wood Ltd., and 
ma rlteted by John Wiley & Soni Ltd. 

PCN DECEMBER I-DECEMBER 7 1983 

Publ ished by Elli s Hor wood Ltd .• and 
marlteted by John Wi1-y & Sons Ltd . 

Pubfished b'I Mic ,obo o/fs and mar lt• t• d by 
John Wil •'I & Sons Ltd. 

MASTERING THE 
ZX-SPECTRUM 
by L. Moo re 
This book i s about how to enjoy 
your Spectrum through 
learning programm ing and 
handling the machine : it di~pels 
the men tal block which .. 
some times occ ur s for 
beginners , that of grasping and 
understanding the building of a 
prog ram . It also contains a 
number of useful indexes, 
usua ll y missing in othe r pro· 
gram ming books. which make it 
much easier to find the 
informat ion required . 
Dec"83 192pp 
085312 700 X £5 .95 
Publishttd by Ellis Hor wOl>d Lid ., and 
mar *-•t•d by John Wi l• Y & Son s Ltd. 

JOHN WILEY are major 
publishers and distributors of 
books and software for the 
computing world . As well as 
Wiley professio nal reference 
books and software an 
extensive range of titles for 
the student and hobbyist is 
available by other leading 
publishers including 
EU.IS HORWOOD , 
NCC, 
SIGMA TECHNI CAL PRESS, 
SINCLAIR BROWNE, 
SULIS SOFTWARE. 
Ask for further details now at 
any good bookshop or 
co mputer sto re. 

John Wiley & Sons Ltd. 

Baffins Lane, 

Chichester 

West Sussex 

P019 IUD 
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I ADDRESS . . . 
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PIN FOLD LANE I I BRIDLINGTON NDUSTRIAL ESTATE i ...... · · · 
TEL: (0262) 60254'i~PfJH HUMBERSIDE 1 •••• •• • 

. LEX: 527381 EMAX G : I 

ARCADE 
PRDFESSIONAL £38.50 

Spectrum 
Interface £11.50 
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48:35 IF t =1 ANO h$ i17 TO .20 .> = .. 0lil­
S4... THEN GO TO 4.BS"-' 
4040 ZF !.=2 AND h.$!17 TO £0 .l = ·· 00 
:al;;· · T!-!EN GO TO 4.0S'Z< 
4.850 GO T O 4.090 
4.960 IF UAL h$!33 TO 36))= 1000 T 
HEN LET h $ {12 TO 1S)=STR$ 1ae0 
4-965 J:F VAL h$ {33 TO 36 ) -: =0 THEN 

GO TD 4-090 
4.070 t..ET n=, . .i.P..L. h$ !33 TO ~ -6.): LET 

h$C33 TO 36J=STR$ ( 0 -100 0) 
4.&190 IF t =1 TH EN LET ,-$=h $ 
4095 IF t =2 TH EN LET c $ :::h $ 
<!.899 REH 
,!.190 LET q=INT !R ND* 4- l +1 : LET a$ 
! 1S TO 11) =STR$ q 

<!.110 LET X=1 : FOR f=1 TO LEN a$ , 
PRINT INK 7 .: R T 21 , S; a $" ( X TO f l 

4.11i!9 J:F f ~ =32 TH E M L ET X =X +1 : PR 
US E 5 
4.130 NEXT f 
4-140 :I F :tN KE"f'$:::•·y .. T HEH SO TO 4-1 
60 
4-14-5 J:F J:NKE Y $ = .. r, .. T HEN G-0 TO 4-2 
00 
4.150 GO TO .t.:U.0 
4-16 1<1 I F t,:1 TH EN LE T h$ ,,,r $ : LET 
!,1$=d$ 
4.165 IF t =E TH EN L E T h$ = C!IS : LE T 
'cl$=e$ 
4.167 .IF UR L h . £12 TO 1S. \ -: :\i:t TH EN 

GO T O 4-210 
4-170 : FO R f =1 TO LEN •J$ ~-T!=? 4.: 
IF h$ (17 TO .SE"J = •J $ -!f T D f +'3 -.~ T HE 
N GO TO 4.17 4. : 

4172 NEXT f: STOP 
4- 174. IF LEN >3 $ t f TO ) J 4--4-<<t Tlff::H 

LET h$T17 TO 20)=y$£4-S TO 4-8) : 
GO TO 4 176 
~1~;

4
:~

3
7 $ £17 TO 20J=>~·f4•._,..f T 

4176 PR INT RT UAL Y$(f TO f"-t1J,V 
AL !,!$ £ f i-2 TO f +:3l ; PAPER e ; .. .. ; 

i~~7
2t~Tt~~LT~ ;~1 ~R~ 1~~~"1..0~$ 

( 19 TO 20l ; .. A S .. 
41 60 IF t=2 TH EN PRINT PAPER e; 
Il'lK 5. : RT VAL h $ C 17 TO :!.Bl , URL . h-. 
( 19 TO 20J ; .. EF .. 

4162 IF h$(l 7 TO 20J <> .. 1324- .. THE " 
NGO T O 4.1 9 e 
4. 183 BEEP 1 ~3; 
ti.1S4- L ET h.$ 1·2 ~ T O 23.\ ='::i.T R~ :l~ll\0 : 

LET h$(12 T O 1 SJ :S TR$ 0 
4-166 .PRINT P RP ER e; AT 13,24-, •• 
~ LET h $ f 17 TO 20)~Y $ {1 TO 4) 
4190 I F t=:l T H EN LET r$=h$ 
4192 I F t= 2 THEN LET C$=h$ 
4:l. 95 GO TO. 11 5 9 
4- 1'39 F:·EM $ F5 
a.aes IF t =.:l J HE N LET 
&.E05 IF' t :: 2 TH EM LET 
4210 IF VAL h $ C24. TO 

G O TO 4 270 
4220 , F OR f:1 TO LEN f$ STEP 4-: 
I F h5 £2 9 TO 32)=f $ f f TO f+3 l THE 
i-: GO.TO q..230 : 
4. 225 N EX T f · STO P 

4035-4040 Checkthatloniesarein 

4060 

4065 

4070 

faclories . 
If amountof slockhekl ia 1 OOO 
then load loriywlth 1000. 
lfamountofstockiaz.erolhen 

=.:10001romcunent 
amountolatock . 

4100 

4111)..4150 

4160-4166 

"4167 

~updaledresunabllck 
intocurrentplayer'satrtng. 
Select random distance to . 
movetruc:korboet. 
AakHtruck is tobe moved and 
reepond . . 
Getcurrentplaye(sroeddala 
and status strings. 
Checklllatlorfyllaaaload. 

41fo:.i172 
4174-4183 
4183 
418'1 
4190-4192 
4200-4205 
4210 

4220-4225 

Getcurrentpoaitlon. 
Position lorry. 
Beepwhenlorfyis'in port .' 
Tr&nllerloadfromlorfytolhlp . 
~statua~ . 
Getcurrentatatusslling. 
Checklhetlhereisaomethingin 
ahlpbeforeltismoved. 
Getpoaitlonolahlp 
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4..li!:30 IF <I. J ( LE N f $ f ! TO J .,' '1--~~ TH 
EN L ET h$C29 TO 32 l = .. l.913 .. , GOT 
0 4.24-0 
42:35 LET h$f2 9 TO 32J = f $iq*4-+f T 
O q+4+ f +3l 
4.24.0 PRINT RT VRL f$ If TO f+1) ,, ., 
AL f $ ( f +2 T O , + 3) ; PRP ER 1 ; .. - .. ; 
4,24.5 IF t :1 THEN PRINT .PRPER .1.; 
f ~~ -¥b f\"~

2 
i'~':: c::: J f 29 TO :30.\ , •.! AL h $ 

4-25 .B IF t =2 THEN PRIN T PAPER :l i 
INK 5 ) AT VAL h$f29 TO 3 0 ) ,VA L h$ 
t31 TO ::12> : ··en·· 

-~~~ ~b ~:J:9 TO 32 ) o ·· 1913.. THE 

4.257 BEE P 1 ,3.S 
4.260 LET q=VRL h~ l24 TO 25),!-IJ:NT 

!RND,!-4') +1l + •.JRL h$ , 1 TO 6) : LET ~!r~_ .. ;g_
0

~?. =STH$ ~ : LET h$ 124. TO. 

41i!65 LE"F h $ (29 TO 32) =·· 1 4-2 4-00

: PR 
INT PAPER 1 .: AT 19 ,13; .. ·· 
4.li!90 IF t:1 THEN LET i$=h$ 
4.,g5 IF t=2 TH EN LET C$=h$ 
4-308 GO TO .1150 
69 96 STOP 

:::: :~T.,O!!l!RE"!!!l!!!IIJ9!!1!el!!!211i!0[!1,•!i!FO!!il!)Ri!lilll!!fl!=ljU.S!!IR.-'' a··· 
TO USR •• r··+ 7 

9910 RERO a , POKE f , a : NE.Y.T f 
90il8 OF.TA 0 .. 63,S3,6 3 ,63,6 3 ,2 4.,0 
~::: DATA 9 ,2~ 0 , 240 , 252,252,25«, 

4230-4255 
4257 
4260 

Move ship. 
Beepwi.i in port . 
UpdatelheCIIPl!alwilhtheprollt 
medeendremovelhecargo 
fromlhelhip . 

Poeillonlhipbackatin port . 
~lheslatulatringa . 
Oellnetheelliplandlhelorriee. 
Aaklorin8tructlonaandact 
uponthereaulta. 
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9147 PRINT RT 1B,:3;"Press. an',I J.e 
~ to continue .. ·· 
9149 PAUSE e: CLS 
9150 . PRINT R,. 1,1 ; "Each pla',1-er Ill 
ill start with £10000 in cap 
ital and £1000 of s.tocR. one tr 
ucl and one Ship." 
915 .5 PQ.INT RT 5, 1; "YOU b.'.i l l be cl 
£Red a~h day if yo u ~ant to b 

~Y at tt~! · p ~~111~tu 1~P~ ~e~~./1,.~'i 
h you are buy:ng." 
9160 PRINT AT 11,1 ; " A f, e r thot •,; 
ou will be gi v en a nu~ber of pl 
aces to aove and as~ed if you 

want to aove your true~." ; 
9165 PRINT ·· I-f yo u a n.:. lde r •,1es ',J 
our ~rue& ~ i ll b~ •o ~ ed o therw 
~ttc ~= ~g~~d~~ip i~ loa d ed it 
'ill.67 PRINT RT 19 .. 3. , ··p,--,ss. an •o1 ke 
'-' to continue.·· 
§169 PAUSE 0 : CLS 
~.170 PRINT RT .1,l. ; "There n<.i tl a, 
so be NEUS for yo u at r a n dD ~ po,; 
nts in the ga~e. Thi ~ can be t 
o ~our advant a g e or not as the 

case mal.l be.· · 
9175 PRINT RT 7,1. : "Each p,yers • 
oney will be updated betwe 
en turrcs .. 
9160 PRINT AT 11 . 1:"In a 11,ou.ent 
you Will be as~~~ · ror ho~ e an y 

.... da~s . ·· ·· :JO U teant • :.tc. p la ,J. , -

~~9~e i>:m~~ ~:a and 70 .... -~ 
9200 INPUT "Hold a any dal,J.S. ' '? "i 9 : 
· CLS GO TO 10 
94.99 R E M 
95il0 DATA "If you.- ship is. at .... 
a hal f your stocJ:. is stolan. ,2'4-
_.aa ,7 .. s 

.Si.SG.l. DRTR "Y ou , p,od~•ct:ion is. d(• 
ubled due ~o o v ersight ! ! "" , 33,3 e 

9~02 DATA "F:i , e at the ractcir':I d 
estroyed near Ly all yours.tock . .. 
J33,S6 J .25 
9503 DATA .. St; i k e at E.)( -Port co.s. 
ts y ou sex or your capital :in wa 
~ehouse costs_ ·· , 1, e ,.s 
9504 D ATR " You r buy.er sayes he'l 
l pay double f or 1,Jour n~~t ShiP­
cnt i f ~our Ship has left E:,c-P~r 
t.." .. 24- .. 26 .• 2 
9505 DATA ··yo u r dr.iver has half 
his toad stol a n. ··,12,1s,.s 
9506 DP.TA - y o u ; rac tO,\I goes on 
st,iKe f o r o n e day cost.in9 you 2 
s: ·: or \,!Our s.t o ci.· · .. 3:3 .• 36 , .75 
9507 OP.TA ''T h e £.to·:l Et:<Cho0'.11< th 
in~s your worth aoney . Your stoc 
K iS no~ worth four ti~es as •~c 
h • ,. I 33 .• 36 ! 4. "' 
9900 SP.VE .. Shipaent•• LINE l. 

-
9130-9190 Playinginslruc:tions. 9500-9507 Oatafornewsltems . 

9900 Uneuaedtosavalhaprograrn 
to auto run It. 

r 
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2060 IFSS=1THEN3010 
2070 CO$=RIGHT$(C0$, LEN(C:0$)-F) : IFLEN(C0$)0 10THEt~500 
2080 IFLEFT$(C0$,1) ( )"."THE N500 
2085 IFMID$(C0$, 6., 1 ) () ". "THEN500 
2090 H$=MID$(C0$,2,4) :GQSUB600: IFH=-1THEN500 
2095 SA=H 
2100 H$=RIGHT$(C0$,4 ): GOSUB600: JFH=-1THEN600 
2110 EA=H 
2120 IFEA( =SATHEt~500 
2130 PRINT:PRINT:QPEN2,1 , 1,NA$:PRINT#2,SA :PRINT#2,EA 
2140 FORS=SATOEA: PRHff#2, PEEK(S): t·lEXT: CLOSE2: GOT0200 
3000 REM******************************* 
3001 REM t1Et10R'r' LOAD POUT I t·iE 
3002 REM******************************* 
3003 I FCO$=" L "THENt~A$=" " : GOT03010 
3005 SS=1:GOT02005 
3010 PRINT:QPEN2,1,0,NA$ 
3020 INPUT#2,SA,EA 
3030 FORG=SATOEA: INPUT#2,A' P0KEG, A:NEXT:CLOSE2:GOT0200 

2070 Remowtlhaftlenamafromlha 
lrontof COS. 

2080-2085 Checkto-Hlhafirstand sixth 
charactersarafuU stops. 

2090-21 10 Jumpto600tooonvart 
hexadecimal~back 
lnlOdeclmal. 

2120 

2130-2140 

3000-3030 

Checkto-Hlhastartaddresa 
is lesslhan than Iha and 
addresa. 
Save the data In rnemo,yto 
tape. 
Loaddalalromtapelnto 
rnemo,yatlhesarne~tt 
-savedlrom. 



CALPAC LEARNING SERIES 

UM Of.A' Comput.r ANllted Leo,nlng P'ACu to h•IP your c hld r•n wtlh thH IChoot 
worlr.. The p,og,am1 In the Mtiel use moving co lour graphics and IOUl'ICI to make 
\earning mote •nloyot)M. Eoeh pocll con tain, fO'-M' programs and II tuH0019 tor 
UM with the 16K or •P: Sp4tctfum. Program notes o,e s.1,1~ . 

VOLUME 1 lfrOm 6 years) '9 .50 
Te ru ond units ocktttton and subtt'oetton With deloli.d Mlp roc1Nti.1; powe~ . 
.a1y k> UM drawtng PfOQtOffl; English compr~n appNed to Ameficon 
lndkJm . 

VOLUMl21frOm7years) 1:9.50 
Roman hlSIOtY; apelllng tea1., with e01y enhy or your own IIS11: rtexlbt. tot>t• 
tester : homophones . 

VOLUMUllrom9years) 1:9.50 
Nouns, verbs, od)ecttves and advert» ; ten .. , otvetb, ; blok>gy otthe flower ; long 
dMalonMQf. 

Additional feotvres o! the CAL.PAC LEARNING SERES tneh.lde 
• Spelling checke n 
• "Help" coU VP rovt ,ne 
• Easy insertion OI subject motel' lol of yQVr own c hoiee into the programs 

CALPACC1o.LEVILCHEMlmY '7.50 
Four cleony preMnted revlMOn/1utoriol progron u. The subfecl maNer hOI been 
corefulty th'ucture<I to covitJ the most lmpof'fo nt aspects of : 

• li.m.nfl , compounds and mtx1ure1. DIIIIII, 
• Sffucture. bonding and pro~rfl•• · -~.,;a. 
• R9do1 , .-.etrolyll1 and the oettvlty seri.,. 
e Acldl , boMI ond IOtb . 

48K Spec:11um and 161< VC8t v&fsions o f fhe cassette a,e avoilOt:>le 
Please specify whieh yOUf feQUlre 

().H softwo, e rs ovot lob'e bv di rect mo il 1,om 

CALPAC COMl'UTIR SOFTWARE 
10l tt.rmltoge Woods Cretc"t• St Johns , WOKING, Sun-ey CIU211UF 

For further details pktose te lephone : 048-67 2584 
We have o demonstrat ion cossette ovoiloble !or ,e to11ets °' schools 

FIRST 
FOR 

electron 
SUPPORT! 

THE SIR RANGE OF ACORN ELECTRON PERIPHERALS: 
Plug-in (no soldering) modules , allowing further 
edge-connector expandabil ity. 

PRINTER/JOYSTICK INTERFACE 
Allows use of any BBC-compatible 
joysticks; full centronics printer 
capability ; complete firmware sup­
port. Now available £45.00 

8-ROM EXTENSION BOARD 
Based on our best-sell ing BBC ROM 
Board; allows use of up to 128K of 
firmware including most BBC ROMs 
now available £40.00 

ALSO:- FOR THE BBC MICRO : 

THESIRROMBOARD(16ROMs) 
Alr:~~~le=Ei ~:rE~·~AT 

SIR COMPUTERS LTD 
91 WHITCHURCH RD, CARDIFF CF4 3JP 

Tel: (0222) 621813 

PCN DECEMBER I-DECEMBE R 7 1983 

£35.00 

• Delivery within 14 
days or full refund . 

TEXAS 
Tl-994A 
£88.00 
Inc . VAT . 

16k memory, full 
typewriter keyboard , 
colour and sound. 

VIC20 
£89.50 
Inc. VAT. 

Best 
Selling~~ 
Computers 
delivered to 
your door. 

• Dis::;ount Prices. 
•Free Securicor delivery. 
.ACCESS /C HEQUE 

OR POSTAL ORDER. 

ORIC48K 
£134.00 
inc . VAT . 

Full 48k, excellent 
quality product, high 
resolution graphics. 

SHARPMZ700 

~~ e1~:oo 

-U. K. Produced . 
Massive software 
range from only £1.99. 

COMMODORE 
64 
£189.00 

Just launched 
Japanese computer 
with proven reliability 
and power. 

inc . VAT. SEIKOSHA 

C' r· -•~ ~~~~~s.© 
Massively powerful 
best seller for games, 
business and leisure 
use. 
::,..,, ....... . 
To:- Micro Post, 
P.0 . Box 16, 
Rugeley, 
Staffs. 

£199.00 
Inc. VAT. 
Dot matrix, tractor 
feed . 

Please send me:-
ltem Price Total 
___ ___ r __ 

I enclose my cheque /pos1al o!der for£ 

or d-my Aa:esscard ~ 

I I I I I I I I I I I I I I I 
Signatu re .... 

Name ..... 

Address .. 

BI.OCK CAPITALS Pt.EASE. 

You r remittance should be made payable to:· 
MICRO POST. 

,. 
~ 
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REM******************************* 
REM MEMORY MODIFY ROUTINE 
REM******************************* 
IFLEN(C0$)() 29THEN500 
ADS=MIDSCCOS,2,4) 
H$=ADS:GOSUB600:IFH=-1THEN500 

4000 
40~)1 
4002 
4005 
4010 
4020 
4030 
4()40 
4(150 
406(1 
4070 
4080 
4090 
4500 
4501 
4502 
4510 
452(:'f 

AD=H: FORG=6T027STEF'3: I FM ID$:: CO$, G.• 1) <>" "THENER= 1 : G=27 
t·lE::ff 
IFER=1THENER=0:GOT0500 
CO$=RIGHTS(C0$,23) 
FORG=1T023STEF'3:H$=MIDS(C0$,G,2 ):G osuB600:IF H=-1THEN500 
POKEAD,H:AD=AD+l:NEXT 
GOT02(l~2' 
REM******************************* 
REM MACHINE CODE ' FILL' ROUTINE 
REM******************************* 
D=2:SS=0:If LENCC0$)()14THEN500 

4525 
45:3(1 
4540 
4542 
4545 

IFM !DSC COS, 2 .. 1 ><>" "ORMID$C COS· 7 .. 1 )() " . "0Rt1 IDS (COS, 12 .. 1 )() " . "THEt·l500 
H$=MID$(C0$, 3,4):GOS UB60~·IFH=-1THEN500 
A1=H:H:t=MIDS(COS,8,4) :GOSUB600:IFH=-1THEN500 
A2=H:H$=RIGHT$(COS,D):GOSUB600:IFH=-1THEN500 
IF::';::;= 1 THEH4610 
I FA2<A 1 THEH5(10 

4000-4005 

4010 

Checkttlhe lengthof C0$=29. 4020 
lfnothengol0500. 4030-4040 
Takes lour characters, starting 
tromthesecond ,tromCO$and 4050 
storeinAD$. 4060-4090 

Monitor64 Card7of8 
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4550 IFA1=A2THEHPOKEA1,H:GOT0200 

Convert AD$ to decimal. 
Checks to see ff spaces are in 
theconect places. 
If not then go to 500. 
Pokes the data into memory. 

4560 POKE252, nn <A 1 /25 6) : POKE251 , A 1-256*PEEK ( 252) 
4570 POKE254, INTCA2/256):POKE253,A2-256*PEEK(254) 
4580 POKE2, H : :3'rS40710 : GOT0200 
4600 REM******************************* 
4601 REM MACHINE CODE ' MOVE' ROUTINE 
4602 REM******************************* 
4605 D=4: SS=1: IFLEH(C0$)()16THEt1500 
4606 GOT0452i) 
4610 IFA2<=A10R(H<=A2ANDH) =Al)THEN500 
4620 POKE252, INTCA1/256):POKE251, A1-256 *PEEKC252) 

4500-4540 
4545 

4630 A2=A2+1:POKE821,INT(A2/256) :POKE820,A2-256*PEEKC821) 
4~40 ~OKE2~4.JMTjrMi~56):POKE253, H-256*PEEK(254) 
4o50 .::,'? v 't~J r 4~ · GO 0~1o:Jl1 
5000 REM******************************* 
5001 REM RETURN VALUES IN REGISTERS 
5002 REM******************************* 
5010 PR ItH" IH i<.EGISTER::;: -:~l" 
5020 PF: I ~ff " m = " ; : H=PEEI< ( 780 ;, : GOSUB700 : PR I tHH$, 
5(130 PR nn ":,,( " ,; : H=PEEK ( 781;, : C,(i:;:;IJB700: PI< HHHS ·' 
5040 PR I tH" 'r = " ,; : H=PEEI< ( 7:::2) : GO::;UB701.:i : PR I tHH$ 
5050 GOT0200 

-

Decodesthecommand. 
Checks to see ff the second 
address isless than the first 
address. 

4550-4580 Pokestherequireddatainto 461 o CheckstoseethatAD31snot 5020-5040 Convertdecimalnumbersin 
memory tor use by machine 
code subroutine and the calls 
themachinecodesubroutlne. 

4600-4605 Checks the length of CO$. 
4808 Jumpsto4502todecodethe 

command. 

betweenAD1 andAD2.orif 
AD21slessthanAD1. 

4620-4650 Pokes the required data Into 
memoryforusebymachine 
codesubroUtineandthencalls 
the machine code subrootine. 

memory locations 780-782 into 
hexadecimalnumbersby 
jumping to 700. 



"MICROPAEDIA 
BINDER " 

A library of microcomputing at 
your fingert ips. Only £3.50. 

The Micropaedia sect ion 
of Personal Comput er N ews, 

builds up wee k by week 
into an invaluable 

source of reference 
on a w ide spectru m of 

Microc omput ing subjects. 

r::::-- -- - - - - - - --- --, I 01NDER ORDER CARD. I 

I 
Please rush me PCN Micropaed1a binde r(s) al £150 each. I 
I enclose m y cheque made payable to Penona l Compu te r News. Please 

I charge my Access/Viu/ Dmers/ Amer ican Express card. I 
totlc\l'"'hc-< ~.->pp orlblio 

f Account N o. I 
N ame 

I Address ... ······· I 
I -- 1 
I ::::d ............. :. . . .... -~~stal Code .......... ··,··:::·· ... I 
~ d to Pt.rsonol Comp..,ie1Nt.ws ,81n~n. Df por1men1, SJ ISSFr,1hStrcct, London W IA 2H~ 

THE BEST RANGE viDEO 
of SOFTWARE ~1A~ES 
for HOME MICROS ~ ~~ ~~?v 1s 10 N 

VECTREX 
------ IVOWIIVSTOCK: -- ---­

Vast Number of T rtles fo r 
ATARI 400 /800 · SPECTRUM ZX 81 · APPLE 

BBC MICRO · VIC 20 · DRAGON · LYNX 
ORIG· TEXAS T199 · COMMODORE 64 

THE L.UGEST SELECTION 
OF GAMES IN THE WORLD 

£ [N §~ Send NOW for 

§~I[~ ~ F~~E 
Branches· BRIGHTON 52 Weslern Road 
NOTT INGHAM 31 L1s1erGate 
BIRMINGHAM 141 New Stree t 
BOURNEMOUTH 60 Commerc ial Road 

ORDER 
CATALOGUE 

BRISTOL 15 Broadmead LONDON 22 OxlOl'd Stree l .............-

• • • • • Main Computer & Mail Order Branch: • • • • • 

: 22v Oxford St· London W1A 2L~ : 
I NAME I 
I I 
I ADDRESS I 
I I 

: ::E~ 4~· PCN 1/12 : 

·--------------------· 

EXPRESS DELIVERY­
ORDERNOW 

PCN DECEMBER \-DECEM BER 7 1983 

Pleas e debit 
my~No·~~~~~~~~~~~~-

SPECTRUM o 0R1c-1 n zx a, o v1c 20 o I 
BBC.,, D DRAGON D ATARI D APPLE D 0 

----- Post Code d Casc ade Games Ltd., I 
I Country casc~ ..;;.....1!.. Suite 4 . 1 · 3 Hayw, a Cresce nt. Hanoga te. 

uuv. North Yorkshire, HG1 5 BG. England . 

I Dealers Et St ockists enquiries welcome . • J:luf Q _Tele_phone_: !04-23 1 -5045 -26 . _ PC- N 1,,_2183 .J 
._ __________ a _ 
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',..,; Monitor64 
8339MOB/8 

5100 REt·1********HHHHHH*********** 
5HH REM ALTER VALUES IN REGISTERS 
5 102 REM******************************* ~ 
5105 IFLEN CC0$)()5THE N500 
5 1 10 Z=0:N$=MIDS(C0$,2,1) 
5 120 IFN:t="A"THEt-lZ=78(l 
513€1 IFt4$="r;"THEt·4Z=781 
51 4 0 IH4:t="','"THEMZ=782 
5150 IFZ=0THEN500 
5160 HS=RIGHTSCCOS,2):GOSUB600:IF H=-1THEN500 
51 70 POKEZ,H :PRI NT: GOT0200 
6000 REM******************************* 
6001 REM DI SPLAY SYNTAX FOR COtU1ANDS 
6002 REM********************** * ******** 
6004 PRitH: PRINT : PRitH "~ D f:AAA. BBBB - DI SLA',' MEM" 
6005 PF.: Hff" M AAAA. BBBE:. CCCC - MO'·IE MEM'' 
6010 PRit-lT" F AAAA. BBBB. CC - FILL MEM" 
61'H5 PRIHT" G AAAFt - RUH MEM" 
602(1 PR Hff" ::; "CHRS < 3 4) "FT LE NAME" CHRS <:34) ". AflAA. BBBB - SA\/E MEl'1'' 
6025 PR nn" L" CHR$ ( 3 4 ) "FI LE t·4AME" CHF.:$ ( 34:," ::IIJF.: JIJ:::T~ L - LOAD MEM" 
6030 PR I tH " .: A=AA ::IIJR~ _; :,<=AA ::$:1R>!i ; 'r'=AA - AL TEF: REG::;" 
6035 PR I t-n " . )<'." TAE: ( 26;, "- Ei<: IT" : PR I HT" F.:" TAB ( 2 6 :, "- DI SP LA'r' REGS" 
61340 PRitH" t,.jOT!i- ALL. SPACE::: A~m FULL :::TOPS MUST BE HlCLUDED A::: AE:01/E. " 
6050 PRitH"ALL HUMBEF.::3 MUST BE IH HE>'. t=it·m OF THE LEHGTH :::HOW·l." 
6060 PRINT:GOT0200 

5100-5170 Decodesoommandandallers 
lherequired registerwiththe 
,- data. 

Basic Search Card 1 of1 
8339BS1/1 

eooo-6060 Olsplaysthesyntaxforallhe 
comrnande. 

BBCA/8 BBCBasic 
Application : Utility Author: Steven Mclean 

lOMODE 7:VDU14:@%=5:PROCin 
20A%=&83:PX=IUSRl&FFF4>AND&FFFF00)/&10 0 :NX=P%:CX=O 
30 REPEAT 
40IF ?N X=&D:I FNX?l=&Ff:CX=l:GOTO 80 
50IF ? NX=&D:LX=IN%? 1)*256+ 1NX?2): NX=N%+4:BX=O 
60IF?NX=QX:PROCout 
70NX=NX+1 
BOUNTIL CX=l 
9bPRINT' 'CHR$ 13 1 ; "Search Complete . " ' 'CHR$130; "Anot h er · sear · ch?" ; 

100REPEAT A$=GET$:UNTIL INSTR<"Y yNn ",AS ) 
110IF AS="Y" OR A$="y" RUN ELSE VDU 10 , 13,15:PAGE=PX:END 
120DEFPROCin 
130CLS:PRINT TAB<0,31CHRS131"This routine wi l l searc h for all " 
140PRIN T CHR$13 1;" r eferances to a goven string of " 
150 PRINT CHR$131 ; "characters. " ''CHRS 131;"keywords are igno r ed . " 
160 PRINTTAB<0, 10)CHR$130;:INPUT"Enter s tring: "Q$ 
170SX=LENIQ$) :QX=ASCIQ$) 
1BOENDPROC 
190DEFPROCout 
200IF LEFT$($NX , SX)=Q$ : IF 8%=0:PR I NT' LX; : Br.= 1 
210 I F LEFT$1$N%,SX)=Q$: I F BX>O:PRINT TABl7,VPDS>"(";BX; " )'' : BX=BX+l : NX=NX+SX- 1 
220END PROC -
10 Setgraphlca~rnodeS , 50 L %=line number, aatN%tofinll 90-110 II anotheraearch required then 

RUNelsellneleed,pagemode numartcfteld . strtng. byteol line. 
20 ~.= ... ~ · 80 =~byteol 1111ng off, retumtodelaullpage. 

c.-P% ~and endllag(C%). 
120-180 lnpulrequired~ 

70 Nexlbyte. 190-220 lfma1l:hlng~ ,print 
30 loop 80 Untllendolprogramlound{line line number. F matches 
40 Checkforendolprogram 80) . updatelhenumberol 

mallcer. occurrences. 



Wild West shootout 
This electronic rifle from ~tack Computer 
Services will take you from keyboard or joystick 
control into a new dimension. It 'II turn your living 
room into a shooting gallery. All the fun of the fair 

Gallery - and a connector for use with the 
Spectrum 48K, Vic 20 or Commodore 64. The 
rifle is attached by 12ft of cable to give you good 
shooting range . 

without leaving home! 
And we're giving away ten light rifles , each 

worth £29.95, in this Wild West competition. 
With the rifle will be three games to get you started 

So, just follow the rules , send in your answers 
and don't delay ... the first ten correct entr ies 
pulled from the hat after the closing date will be 
the winners . 

- Grouse Shoot, High Noon and Shooting r- -..__..._ __ _ 

Rules 

fn 188] Wh 
b ' en men 

ullet ' a silver m. Were men and co 
Wild West w i~ing town in A . wboys chewed t 
CJ , as npp d b nzona h 

blood;~ s;~7ega'}g oiled ~he& tuonl ·blazing' fu::t oTfhthe 
H . With th E sters a d · e 

0//1day the d .e arps (of W n rode into 
added his ebb. ent ,st coughed Yatt fame) As D 

I (thereafte r k ing strength to hi~~d.sp/utter ed and oc 
c eared the stree~~:;d afhthe go~dies)1~~~~ the Earps 

e coffin mak ownsfo /k 
HCow the sad and wood. er orde red more 

lanston I sorry stor 
Were burie S Ost, the town rr e~ded is /egendar 
rest wh d . But do you k Jo1ced and the b y . The 

, ere they end d ~ow Where th rothers 
e their last . ey Were laid 

The program be/ Cor~a/ shoot-o~~~rney after the O~o 
You have to ow_ W1// give o . 
the right ordpeut the Jumbled fndu the answer but ~· 
y rand th unnu b ' ,1rst 

di~c~~~st pick out th!: when You ha~ t~red ~ines in 
smoke ding all irrelevant al me of that famoue Print out 

. screen Th etter s w , s spot by 
minin g town . _en find out th e ve thrown in a 

and send it to 'p7~ e b?th answe~s°i;:ie of the famiu~ 
Street , London W~ld West Shoot-~he entry form 

2HG by the u_t, 62 Oxford 
December 21. closing date of 

No entries will be accepted aft er December21 and the comp etition is not op en to any person 
employed by VNU Bu siness Publ ications or th eir relative s, or to any person employed by 
Stack Computer Services. 

r - • - - - - - - - - - - - •• -- • - - - -- - - -- - - - -- - - - •• -- - •••• •• --- ••• -- • - •• --- •• --- ••••• 'I 

: TheClanstonsareburiedat ....... ... ...... ... .. .. .... .................. : 
: Thetown is called . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : 
i I would like a Stack rifle for my . . . . . . . . . . . . . . . . . . microcomputer ( 
: Name ........... .. .. .. .. .... . ....... .... .. .. .. ........ .... ....... ......... : 
: Address ................. .... .. ... ... .................................. ... : . . 
: ···· ···· ···· ···· ······························· ·· ·········· ················· ··: . . 
I ••••••• ••• ••••• •• •••••• • •••• • ••••••••••••••••••••••••••••• ••• ••••••• ••••••••• • I 

: Telephone number (please include codel .... ............. -~·.... . : 
' . 
.__ - - - - - -- - --- - - - -- - - - - - -- - - -- - -- - - - -- - - - -- -- - - - - - - -- - - - - - - - - -- - - • ~ J. 

PCN DECEMBER I-DECEMBER 7 1983 

L=VAL <MID'!> (8$ , (T*4l +l, 3» 

8$ =,8$+C$+0$ 

N=3 9 

PRINT CHR$(L-N) 

NEXT T 

8$ =" 146211 03 166 41 2 2615 9 112 39" 

N=VAL( MID$( A$ , B,2 >> 

A$=5 TR$( SQR CN) ) 

C$ = "1 793 1307 15 73 1278" 

0$ = " 1 119 3 16 56 1201 " 
FOR T=O TO 13 
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Clear Olll Burrough s printer 150 LPM 48 
charactcrsASC II £95.dot matrix printer 
with keyboard £45, or £125 lot. Can 
deliver. Tel : Rushdcn 311803. 
llllttlMsion with voice module and 23 top 
camidges: Tron . Lock n· Chase . Space 
Spartans etc. excellen t condition, £250: 
will split. Tel: 051-734 0444. 
NtwbrNI A Beginner' s guide. 5 months 
old. OffmOl-889357 1. 
AcetronicMPU JOCK)cart ridges, ln\•aders , 
Treas ure llu nt , Shooting Ga llery. Soc­
cer, Gr and Prix, Supcrmazc,£7.50e :t or 
£39 lor all six. Tel: 0475-20740 
(Grccnock). 
CroMeMco high resolution colour 
grnphics system. Complete 760X340 
pixel system wit h graphics software. 
New. cost over £35(X). offers around 
£2000. Tel: Aberdeen (0224) 572933. 
Wanted BBC A or B. realis1ic price paid. 
Will collect ~'lthin IOOmilcso f Shcfficld . 
Tel: Oinnington 563038. 
ZX81 HK plus 7 games including Space 
Invaders to swap for similarcomputer. 3. 
O 'Neills Villas, Camlough. Newry. Co 
Down. Ireland . B1157LF. 
ZXll JMl Six month s o ld, £30 worth of 
software , leads. mag.izincs and manual. 
st ill in box£50ono. Tel: S1 Agnes 3473. 
BBC B SoftwaN. Seven high quality 
games. new £64, inc. Acorns.oft. UK. 
Jn,•aders. Rocke! Raid , Arcadians. 
Froggcr. £32 ono. Tel: Wormley 
(Surrey ) 3207 after 5pm. 
Sl/,."ftoppydisks forsalc£1.25cach . Used 
once. Also Ata ri owners interested in 
forming Users Group Nort h London. 
Tel: Brian 01-4440718 . 
CBSColtcoritkNI inc. Donke y Kong£ 1 IO 
Turbo Drive Module .£35. Zax.xon £20. 
sold toget her £150. All under guarantee . 
Tel: Bognor 821090. 
Sllarp MZSOA. with software manuals. 
books.dustcov cr.valuc£150 . 14months 
old. £350ono Tel: 01-2510959 after5pm. 
V'IC 20 + 16" Arfo n unit + sup . exp . m/c 
mon . Forth, Speech+ 3ca rtridgcs. best 
eassene games. books£350onoors plit: 
swop other computer. Te l: Adri an . 
Basingstoke 792976 eves. 
Vic 20 C2N cassette 3k expansion 
cartridge Sta r Batlle. cart ridge Chopper 
game. Race game and more £90 or swap 
for CBM64 and cash. Tel : 01-9462946 . 
ICL Ttnni prillter, 10.20.60cps. uppe r and 
lower case with paper and leads. Suit 
BBCIRS232 needs 'dat ' board hence 
.£55. Tel : 051-644-6568 (McrSC)'Sidc). 
Sit-, MZ80K 48K. Assembler. Oissas· 
.scmblcr. Basic compiler. Forth . ex­
tended Basics. Games etc. £225. Tel: 
0246 36958. Drabbic. 
Atart400 16K with32k RAM board, tape 
recorder. dcCender cartridge and other 
tapes. quick.shot joystick a book of 
games Basic. Tel: 01-6505795. £200ono. 
YRS-80Pa pocket computer £40. pr inte r 
casseu e interface £40. standa rd cassette 
interface £10 . ono. Tel: AJdershot 
(0252) 26761 (also games casscues). 
HP41C C.C.lator with Financial pak and 
two ext ra memory paks, £120. Tel : 
Saffron Walden 0799 24244 eves. 

PCN B·11b d ITT2020 64K (compat ible Apple 11). 

I Oa~ 
Autos tart ROM. 3.3 DOS latest disk 
drive. 80 co lumn card , Philips Amber 
monitor. business software. £700 ono . 
Tel, 03632 3714. 
Hewlett Packard HP87 A personal rompu­

Atari 800 48K £200. disk drive £200. A, ,t. Cniphin Tablet £150. Versawriter lcr system, 32KB. HPIB, manuals . 
recorde r £30, inlerfocc £80. all as new, mechanical tablet £75. Tex1writer £50, £1300 0110. Tel : Kim on Egham (0784) 
boxed. 20 games Zaxxon Galaxian etc. Para llel printer inte rface card £20. Tel : 38441 (d.:1y). 01-673 3584 (eve). 
£'16 Accessories. Tel: 01-366 8410eves. Rcading(0734) 866.172. O J Bromley. Atari 400/800 software for sale. Moun-
TEC 10/40 1RI Oaisywhcel prin1er. Brand Atari 400 , 16K. lapc recorde r. Basic, tain King cartridge . £17, Boulder,; & 
new(un wrappcd). RRP£1477sc ll £900 Prcppic I and 2. Stratos. Picnic Para- Bombs cart ridge . £17 + lo ts of ot her 
ono or excha nge Shar p MZ808 or noia . 13 ot hers, 1 joystick . £199 the lot. ca rcridges & cassettes . boxed as new, 
similar. Tel: 02682R5406e\•esfweekcnds Tel: J)unstahlc (0582) 67572. perfect . Lccds0532 531960. 
(Basildon). B8CBplus£ IOOof-.of1w.uc . All.for only Wanted BBC B in good condition. soft­
Applt pmN: ~ Blackpoolc, Wizardry. £300. Tel: Steve. 0 1-790 7228 after ware considered. Write 10: Neil. 6 
Mummys Curse, Chopliftcr. Deadline. 4.15pm. Myrtle Close, Robinswood , Gloucester. 
Dark Crystal, Wolfcns1ein, Dea1hstar, Ytc-20 + 31(, cassette uni I. super ex pan· GL4 9YP . Prompt reply guara nteed . 
Alivadcr . many more plus business. der. game padd les. programm~rs refer- UK101 32K Gcgmon 16132 printer. 
utili1ics. J. Davey. 44 Hazclmcrc Road. cncc guide. ions of mags and software. interface case. software. £100. Tel: 
Stevenage. Her ts. Excellcnl condi1ion . Offers'! Tel: Fol· 01-3190098(Ca rpenler). 
Atari 800. 48K. Basic & casscnc player. kestone 0303 77135. Atari 400 16K with recorder, joysticks. 
boxed as new. 4 months old. Books & A,pl,e II EIH'Oplus diskd rive, con1rol lcr. paddles, cartridges. many programs and 
magazines. £260. Tel: Watford 26838 professional monilor . loado;ofsoftware. books , £160. Tel: (093 287) 2808 
(E ve). disks. boo ks. m:muah . exce llen t condi- (Surrey). 
DrqOII 32, DMP 100 pr inter. cassettes. tion . Lessons if you w;mt. £750 . Tel: Disc Drire BBC. Ma~ivc SOOK s1oragc 
books. manual and magazines. Allworlh (0244) 677712 eve. Ches ter. capacity. Complc1e with original pack-
£500The lot. As new £3750 110. Tcl:0202 Atari Softwan disk or cassette to swap. ing. manua l and leads. Retails £925. 
21604:tny t imc. Tcl:J im.Shc fficld875002bctwccn2and Abso lute bargain at £575 ono . Tel: 
CBS Coltcomion complcce with Donkey 7pm . 01-472 3507. 
Kong cartridge andjoy:t ticks.£120. Also ZX Prilllterhardl)' used (hox cd) . must sell Atari 400 as new, Basic. manuals. 
Zaxxon and Venture fo r abo\'e. £15 £20 ono. Send to A O'Hanlo n . 2 1 Sca-Dragon.Diamonds.F . Apocalypse. 
each. guara nteed as new. Tel: Hexham Birkcnsh11w Way. Paisley PA3 20R. Prcppic II. Chess. Stratos, Star Raiders . 
604294. Ac... Atom, 12K+ 12K 5A PSU. soft- Guarnnlccd. £225 incl copy ut ility. Tel : 
Texas 111991\A, includes minimcmory . ware: Chess. Gal;ixian . ln\'ader-.. 30 Andrcw ,094260664 9af 1er 6pm. 
extended Basic. Personal record keep- Maze. Asteroids. full documen!.tlion Ap.,.e Games. Blackpool. Mummy's 
ing, Budget management. Chess. Tomb- and manu al . £65 for quick -.ale. Tel: 0865 Curse. Dar k Crysta l, Crans ton, Wolfcn· 
stone City. Soccer. Auack. Video 739.545. sh:in. ApshaL Wizard + Princess. 
games. £200. Tel: Por lsmout h 694521 Atari VCS five cariridges: Defende r. Wizardry. Zo rk . Mally other arcade 
Tony Jackson . PacMan. Combat. Brcakou 1. Nigh1 games. J . Davey, 44 Hazelmc rc Rd. 
ZX81 16" with Fuller Fd42 moving Drivcr . j oys1icks. paddles. hardly used. S1cvcnage, ll crts. 
professional keyboa rd and case. Built·in Worth £200. Accept £85ono. Tel: 01-428 88C Official SOOK disk drives £695. LVL 
power suppl)' and reset switch. Worth (IJ75. dut1I 200K disk drives £320. Interface 
£10 1. £35 ono. Tel: 01- 961 0441 after Skar,MZ.aolwtth extra I-Ii-Res graphics £70. Microui1cc Colour Monitor £260. 
6pm. RAM. MZ.80FO dual di-.k dri\'C, MZ- all new. Daventry 3792. 
Spectn1m 16". As new. Two se1sof leads SOPS charaCter/ graphics printer . A HP-41CV and Extended functions modu le 
manuals etc . £55 wor th of software £25(X)+ system in mint condition . £1750 for sale. compklc wit h manuals. In· 
including Defender, Scramble. l nvad· ono. Te l: Bradford (0274) 875049. eludes synthe tic programming book . 
ers. £85.. Tel : 01-961 OWi after6.30pm. PlliNips 67000 Video game. as new, still £2!0 ono . Ask for Robin Ezra 01-591 
Vic-20, l&K RAM, advent ure cartridge. in or iginal box. comple1e with Satellite 1478. eves. 
Vic Revealed book. joy~tick. cassette cartridge. £50 or offers. Tel: 051-339 Spectrum Softwar., 15 original tapes , 
recorde r. over 50 games/utilities (~fal· 6826. Zzoom. Miner. Trans-A m etc , plus 
rix. Panic . Arc adia. Kong ... ). Still W...ted s,ect,u111, Oric-1 or simil:ir, prin ter. paper. Cost £96 . Sell £45. Tel: 
guaranteed, £140. Tel: (0303) 77154. sui1ablc for hcginncr. mu,;t he in good Romford 67069 after 4pm weekdays . 
Yks.oGtftiewi1hexpandcrandd iskdrive. condition. prcfcrahlyhoxed . Tel: Ports· lltS-80 Model I Level II 48K RAM 
Needs minor repair. Progs. books. e tc. mout h (0705) 327116. Sarah. Will col- includes expansion interface. leads. 
£350 ono. Tel: Dorking 881785 lect. software etc. or part exchange for BBC 
(Ge aring). Sharp MZ80K 48K RAM. SP5025 exlal Model B. £350. 51 Owenford Rd , 
Sharp M280k as new. many progra ms. Basics wit h manuals including software ; · Radford. Cove ntry CV63 FQ. Tel: 0203 
advanced Basic (a~ MZROA) £245 ono Startrck , Mexican Advcn1urc. Wizards. 598955 . 
Tel: 01-289 3109. Cas tle, Mad Max and more. User Club CommockH'e Di .. Driff, Model 3040. two 
Spectrum 48K, Kempstv n joystick . prin- magazines. £250. Tel: Bradford 0274 pr inters model 3022, lntcrpod inlcrfacc 
tcr and eighteen c.isscucs including The 668247. for Vic-20 or 64. Will split, any reaso n­
Hob bit. Chess. Assembler. Disasscmb-- 48K s,ectn.,. for sale with joystick and able offer accepted. Tel : Reading 0734 
lcrSupcrC Compiler.Pimania,£175 the sound amplifier plus £200 of the best 470ln. 
lot. Tel: 01-444 5351. software£250. Nooffer s. Anyon e selling [psoll HX20 pc:>rtahle, printer. micro 
Vtc 20 + 16K RAM . cassette recorder BBC software please tt.'I: 0760338387. cassette. LCD screen 16K. Perfect 
plus various boo ks and games. incl. Tandy TRS-80 Model I LI 1. 16K with cond itio n. (375 ono. Tel : Oa\'e 06706 
Arcadia. Fran tic etc. £140 forquick sale. monito r and much software etc. £150 368992. 
Tel: (061)7750345aficr5pm. ono. Tel:01 -994 1963. ZX81 16" £37. Software. including 
Atari 800 48K, 410 recorder. Basic. Tusea•64K. Prok ssional. cascdwith4- 8" Mazogs. Flight Simulation and Chess. 
joyst ick , manu als. several games on disk drives, MX80 FTII and Da is)•whecl Game s boo k plus o the r programs. £45 
offer. Hurry!! Tel: Bob on 01-828 2923 printers . 1/041/0ho ard and tcr minal .a ll ono. Tel : 061-653 6355 (Manchesccr) 
after 5pm. with desk. £1250. Tel: 1-lorsham 69040. aflcr6pm . 

il',i••••••••IIU!!!!! .. !!!!!!U!-!!!!!!.'-!!!!!~-!!!!!!!!!.l-!!!!!!!.!-!!!!!!!!-!!!!!!!!!!!------------~ 
Billboard Buy & Sell Form 

1-- - - - ----+--- -- - -- --1- - ----- ----1 To place your Billboard ad, fill in the form on the left , with one 
·word per space, up to a maximum of 24 word s. Send the 

u -- ------+--- - ---- -+-- - -- - - --1 completed fqrm , together with a cheque or postal ord er for 
£1.50 made payable to VNU Business Publications, to : 

f-- -- - - - - -+- - - - -----11-- - -- ------l Billboard , Personal Computer News, 62 Oxford Str eet , London 
WIA 2HG. Note that we cannot guarant ee that your ad appe ars 

f-- - ---- -+-- - -------1f- - ----- ----l in any specific issue, and tha t we cannot accept ads from 
co mmercial or ganisations of any sort . 

Your name: 

ii~- --- - -- -1---- - -- - -+------ ---1 Addr ess: 

Telepho ne: ....................... . 
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Rates: £ 10 per single column cm. Minimum size 3 cm. Serie, discount available. Mechanical Data: Column \\idth. I colum n 
57mm. 2 colours l 18mm. ) column, I 79mm. Copy Dates: IO days prior to pub li cation. 

COMMODORE 64 
The best 6 games 4 the best 
micro sends. a . e. for full list 

KONG anirog, GRIDRUNNER anirog, 
SKRAMBLE anirO{/, 30 TIME TREK 

amrog, 
HOVER BOYER 1/amasoft, ATTACK OF 

THE MUTANT-CAMELS 1/amasoft 

All games rushed to your door 
for only £7.95 each which includes P.P. 

NAME 

ADDRESS 

STICKY FINGERS SOFTWARE 
69 Do rset St . Br adford, 
West Yorks 805 9QP . 

P rogr am s wa nted now! 

Calllng •II NIWBR AIN owne ra 

~iz:.~:.';.:c-.:::o=~~o:.dl.mprw111~1. Su11ablt 

CENTflONICI.PrlnttJ s lnWt~ t .S..ilSl'l'IO$IOnnt•11£4t.H . 

~~~'~fJ~:ft"~ ~Ea:·~i'f~.~Ad.CimbrioOt 
MICROPAGEROMbol. m .ts lddanexira32KROM IO)'Ol,IN£W8AAJN. w. 
wi1 blow'YoU18Kprogramst01you. WritelofdelJh. enclosing S H . 

,crrsnc:1&11Gae,r,op1ooramt1l. tsl0t tl'4he~ a1n¥1<11t1t0rk .AN"fl;ONY 
ASHPITAL. 

~:iA()~l~~J!!;m::r~::,na:~1:'r~siflgU.IG M' 

~':o':i~:.=~'1t,t~S~indudes6News!t11tf1111~ 
GFG IIIICAOSYSTEMS, 36. Mnltagt Wr,. Cambr'ill9t CM 2UE TELEPHONE 
(02:23)315120 

LYNX SOFTWARE 
W RYNTH-30mazeg;ame ........ .............. .. .......... t, .7s 
REVERSALS - our V11rsion ol tra(M1onal bo.lrd oame in last 
machinecode ........... ................ ................. .. ..... £4.75 
CHANCELLOR-run UKeconomylor10years ... ........... £4.75 
SPACETREK- ZaplheKlillVOf!S ........ .............. ........ £4.75 

!: 1En! 1~~~tj;~~~ ~~?~'..~~.~~'.l~~.'.~~.~~~.~~~~x 
DISASSEMBLER- wmmtmac:tlmtcodeprogramsinstandard 
ZBOmnemonics.. . ... £4.75 

ChequelPOto 
QUAZA R COMPUTI NG 

Dept PCN, 29 WHtem Road , 
Newlck, SUuex. 

Otherpro9rams1lso1W1llai l1, 11rtdfo,d1talls 

PCN DECEMBER I-DECEMBER 7 1983 

Contact: Christian McCarthy on Ol-323 3211. 

SOFTWARE 

p SEASONAL 
I GAMES 

BARGAINS 
COMMODORE 64 
Scramb le 

~~btf:4 
Purpl e Tu rt les 
3-D Deep Space 
Fort Appocolyps 

(in port) 
Pooyan(i nport) 

£7.00 
£7.00 

£11.50 
£6.80 
£6.30 

£21.00 
£17.95 

SPECTR UM 
Ah Diddums 
Z ip Zap 
Ar cadia 
Jct Pac 
Lu na r Jct Man 
At ic A tac 
Valhalla 

£4.60 
£4 .60 
£4 .60 
£5. 00 
£5. 00 
£5.00 

£12 .00 
£5.00 
£5.00 
£5.95 

Manic Miner 
Tong 
Bugaboo 

Try the Forest a different IYI."' of game £8.65 
critically acclaimed 1n PCN 

"If satisfied tell your friends, if not tell us" 

L!M!~]§ Ir.~~-~~~ 
For A ll Your Micro Needs 

= = = -=-==--=-w•r ~~=:.~= _=;;=_= 

39, High treet, Ralnham, Kent. 
Tel: (0634) 376702 

Oric48K£ 40So ltware 
Commodore64 
0. -,32 
~~f

8
0riveandControlle r 

£ 139.95 
£229.00 
£169.00 
£2 75 .00 
£399 .00 
£265 .00 
1:99.00 

£244.95 
~n~~~~· 
SlimlineCumana DiscDriveCSSOA 
Spectru m 48K £129.9 5 

+ Ful range ot soft'Nare for all make-s of miao. 
+ Mictovitec monitors + PrintersCP90 £332.35 
+ many others RX80 £332.35 
HH TigerBusinessComputer £3,214.00 

CREOITFACM.JTIESNCWAVAN...ABLE 

48K SPECTRUM 
USERS 
SPECIALISTS IN 
PROGRAMS FOR 
SECONDARY 
SCHOOL 
SUBJECTS 

For details and an order form 

A0t~Ei~~~[~ f~~ 
MICRO-SWOT, 

FREEPOST, 
55 Nash Square, 

BIRMINGHAM 8421 BR 
(no stamp req uired) 

POOLS 
PREDICTION 

"POOL SWINNER " 
Thtmosl sophisll&lltd Pools Pf.oiction.t..d av.11111*. GIYH pr~!nol 
sco,, cka-.wt, ckawi . homes or l fl'YS , oaMd on two claUbasa l'lold1rig O¥ef 

2llt:'~=bcllylll)CUltdas1tWUat•ll'dtfld This)N' 's 

r,:::~==::r.Of~paramelet~100Mi0C)YQL.lr 
ow:';;'%::::.'::=..nowlor~,Spect rum(481().DrjQOl'I.ZX81 
(161(). Commaoore6',B8C~BJ.=-~=enqul re). 

"POOL S DATA" 

~':ft&'.t:===i=.sr!::":~.;.;:. 
= :=~~~l"."5B8C~Of~~~~ Avai!itlltlor 

s ,1111D111t1s.Ni,ur1DU0 .51 

SELEC SOFTWARE (PCN) 
3TC<lunclllorUne, 
ChNd i., CM6hlN 

06 1 .. 217425 ~ 

COMPUTER RETAILERS 
MICRODEALER UK 

IS THE UK's No. 1 
SOFIWARE SPECIALIST DISTRIBUTOR 

The Microdeole< UK Sofrwore Portfolio contoim o oogger· 

~c~C::: ~~ i~;!/?~!~i': :~r::-111!s advice, 
up•ri-..ce, k nowledge and softw are . 
Remember, moke Microdeol er UK youdirst cod for software. 

RING: 
3050521 

'-- NOW! 

.. 
" 
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MICROSHOP 

TURBO CHARGE 
YOURZX81! 
with our 
ZX81-FORTHROM 
with muhi-tasking 
Replaces yo ur basic ROM to give you a totally new system. Th e 
unique screen editor allows you to edit programmes while other 
programmes are executing. Runs more than ten tasks at once. 
Schedule tasks to run from 50 times per second to once a year. 
Ideal for control purpo ses. Uses alf ASCII characters and 
restor es the keyboard to normal operation. It contains a 
real-time clock and a large number of 32-bit wo rds. Support s 
the ZX printer. Allows machine code definiti ons and needs at 
least 2K of memory . Supports 16K, 32K , and 64K Ram-Pack. 
Three times faster than fig-FORTH , but fig compatibl e. 
Availabl e as a " fit_yourself EPROM ", with an extensive man ual 
for £25 x VAT. Some ready-Converted ZX8 l' s available . 
Floating point extension. ROM - out soon! 

Coming Soon! 
FORTH -1/0 Cartridge for Spectrum £59 + VAT. Ask for details 

AND THE OLD FAVOURITES: 
Nas-FORTH NASCOM £25 + VAT 
Pet-FORTH for Pet from £25 + VAT 

DAVID HUSBAND 
2 Gorl eston Road 

BRANK SO ME 
Poole BH1 2 { NW 
Tel: 0202-764724 

CHRISTMAS RELEASES 
DRAGON32 
MONSTER MATHS: Menu-driven education for 8-14 year olds 

with 9 levels of difficulty. TestinQ area 
estimation, times tables, simple anthme­
tic, mental arithmetic and logical thinking 

ONLY E6.95 
HOOKED! Entertaining fishina game for 112 players of 

all ages. Optional Joysticks, 100% hi·res. 
Manydifficultylevels ONLYES.75 

BBCB 
EMPIRE: 

SCIENCE 1: 

Exciting strategy game for one P.iayer. 
Defeat the evil Beeb empire! 8 difficulty 
levels ONLYE6.95 
Physics education for 11-16 year olds. 
Routines covering lenses, mirrors, ba· 
lances, thermometers and meters. All in 
hi-resolution with full notes ONLYE6.95 

SPECTRUM 484 
JERICHO ROAD: Full featured educatio nal adventure set in 

r~~ti;! I:i- \,Wi th 2 playini~e~~~s.~~ 

Send cheque/PO to us at 

~=~ SOFTWARE 
Family Software Specialists 

189 ETON ROAD, ILFORD , ESSEX IG1 2UQ. 
Telephone : 01-514 4871 

All goods despatched within 24 hours 

CAMBRIDGE LEARNING 
SELF-INSTRUCTION COURSES 

CAM81WGE l£A.RN!r<; 

I GSC I 

' SUPERKIT I ,------.-.--- . 
I ,:,r _11: I 
I 
I SolM11tn<tioo 

t 
IJiljt,l-lit 

··-......... ,_. 

GSC SUPERKIT £19.90 
Learn the wonders of dig ita l electronics! 
This practical kit fo r begi nners comes complete wi th an instru ction manua l ,comp o nents,a nd 
EX P300 breadboard to teach you all the basics o f digital elect roni cs. The co urse needs no 
solderin g iron; th e on ly extra you need to bu y is a 4 1/2V ba ttery. 
Using the same board you can co nstruct literally mill ions of differe nt circuits. 
Th e course teac hes boolean logic , gating , R-S and J-K flipfl op s, shift reg isters, rip p le 
co unt ers, and half -adders. 
It is su pported by our theory courses 

DIGITAL COMPUTER LOGIC £7.00 
which cove rs: basic co mputer logic: logical circuit elements; the design of circuits to carry o ut logical functions; flipflops and registers; and 

DIGITAL COMPUTER DESIGN £9 .50 
Our latest, most up-to-date course on the design of digital computers. both from their individual logic elements and from integrated circuits. You are 
first shown the way in which simple logic circuits operate and then, through a series of exercises. arrive at a design for a working machine. 
GUARANTEE No risk to you. If you are not completely satisfied, your money will be refunded upon return of the item in good condition within 28 days 
of receipt. 
Other courses available include: MICROPROCESSORS & MICROELECTRONICS @ £6.50 COMPUTER PROGRAMMING IN BASIC @ 
£ 11.50. 
CUIHJDGELEAININGUMITTD,UNrTMZllVEIMIU SITE,n EEPOST,STl\'ES.,CAMBS,PEl74BR,ENGLAND.Td:STl\'ES(fM80)6744' . V.UNd00260Z2 

_ _ •Pleuu,How 28 days k..-ikltwrylnUK. ___ •• _ NlpricaindudeWOJkfwfdePOtl•gelllrlrmlllll1, .. o, - pk awa ~forpr.-pay,....n1 lnvoke).Gi roA11:No2789J:i9 . • _. _ --· ••••••••• _____ ••• • '-R 
5 UPDUUT(5) @ £ l f .H Ttill p., _• oroHn ff -- , c1i.ow_.ac:c.-.. 1ed -NI0'14460.,en ... et1a10•_. :.7"'6 

, ..... DIG rTALCONP1J"ttRD[SI GN'(S) e £9.S I ,.__...I .. Dr•J •ll o .a clMN• .,• • llcl,a hl • • ••rll • 1cln- - •Lo•do•N•k.or4•o ••c. redl1 
DtGrT ALCONPIJnRLOGI C fi! £7 .N c.u cl••• .... . 

l~•·ic~ /P()payable10Cambrl~Lt•rllrlf19Lt d. k,,£ j•ddfcc 
..+wre ~lca blc) 

Cn dltC.rdNo 
c..;kt:. •• ·~ .. u..-~.-...-. u~" 1,.z·•~·u,Sft.: ntuPOST:·lk~ ."....;~;;.. 
C.m .. • Pt:l 741JR . E.el••cl . (R...-et-ff I• h1 i.M1-1S2.t7'2) . 
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MICROSHOP 

Accessories 

A.J. DENNING (OU1'L/CATORS) 
QUALITY CONTROLLED CASSETTE DUPLICAT ING 

QUALITY & SERVICE AT COMPETITIVE RATES 
QUALITY - Constant Stringent Checks Made Throughout Production. 
SERVICE-Despatched Normally Within 1 O Days From Receipt Of Master. 
PRICE-C10 From 28p Including Case. C15 From 31p Including Case. 

CONTACT US NOW FOR YOUR PERSONAL QUOTATION 
A . J. DENNING (DUPLICATORS! 

19The Crescent, Henleaze, Bristol BS94RW 

DELTA 14 HANDSETS FOR TH E BBC 
l.AMdloryearsbyOATABASEownersthesehlgh~tioo~ hJvt 
1,~ioW.lhe strainoflatyourkeybo,ard . 

===~~~~~:~:w:;; ~~==:=r...:,•;,:=.~~hselecba 
,..w , •vallable now - Program to a>fl\lert keyboard-played 
games to run on the joystick and handset buttons . 
DELTA 148 JOYSTICK HANDSET FOR BBC £12.95 
DELTA 148/1 ADAPlOR IOU .NO CABLE £13.95 
CONVERSION PROGRAM CASSETTE £5.95 
~ONVERSIO~ ROGRAM DISK £1.95 

STELL SOFTWARE 
- For top quality programs 

GIVE YOUR CHILDREN A 

Happy Christmas! 
with these top quality educational games . 

MONEY 
(Spect, um 48K) 
- an introduction to coins and notes 
and their use ln shopping, Many 
detailed sections with excellent 
graphk:s and sound. 4- 10years old. 

MATHS 
INVADERS 
{Spectrum 16/48K , BBC BJEleetron) 

~:~~ ~~nq::~t~~~!it;;:~r 
land on you. Makes learning to ar-::J. 
subtract, multiply and divide, great fun. 
4·12yearsold. 

Also, look out for: ldentikit (48K Spectrum), Time (48K Spectrum, 

ti~~~ t~~rO~~~~i~:~;~~4:r,=s~:~rder(BBC 
Spectrum programs only £6.95 BBC £7.95 
An programs are attractively packag«I In f9d boxes, with colourful pk;tures of 
each game. 

Mos1 ti t les will be ava ilable fr om large r br anch es of Boots , John 

~t:7,z~sn:~~~. ~';~~r::~r,~~g~ ;i:ri~~~~:~~~8886 9RJ. 

No 1 in EDUCATION 

PCN DECEMBER !·D ECEMBER 7 1983 

15 41 ALIGNMENT SERVICE 
Make sure your drtve is at a peak performance with 
an update service, £20 + carriage . 
Ju st ou t - 64 service ind/garage invoice prog. 
and 64 retail point/sale prog. 
64 Specialist. SAE for softiNare and harmvare lists 
to Milton Keynes Music and co:ter s, 17 

~;\~rs2:k1~k~~'<?1~~~:sd~ys'.ordshlre. 

, Clubs 

ORIC·1 OWNERS. 
Tangerine created Oric-1 now TUG creates 
the rest. An independent users 9roup with a 
solid reputation for progressive system 
support. Monthly newsletters, meetings, 
software, hardware, reviews, advice and t 
lots more. We have a proven record of 

~~~~r~k!n~:. ~~ gir S~~e£~:cx\°t ST~t 
(A4) for sample newsletter and delai ls. 

i~~i~w:,1~~.:~~~~if2 Jo~rlborough 

Insurance 

~~-~1 ff"io'tisoo Cover r.s p.a. with r.10 ew.cess 
£1501 to £2500 Cover £16 p.a. w1lh r.1 s ew.cess 
t251H lo £8000 Cover r.1s p.a. with £25 excess 

;!~,!.'!.!1!!°! ~-=--£20 p.a. with £25 ew.cess 

KGJ In suranc e Broke rs (Stourbr idge) Limite d 

@) & Haoi.oyRoadS1ou,~oC1ge 
WH I MoCll.,w;;I .. ove IQK 
T"el Stou,t,,oOQ• 1STO c:O<M Q38.13) 
Sl3J/ 2S45/ 7T.ffl 
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~=====UNI'l'S==e==,-----' ~LE CARD ADD-ONS I 'APPLE DRIVE ADD-ONS 
()()o/o BOCOLUMNCARDCPA4 DISKINTERFACECPA6 

l .opl,E ...,13J,E £57.50 +£8.62 VAT £47.90 ~£7.19 VAT 
I"> o?APJ\J" 80 characters by 24 lin es with true descenders. To co nnect A pple or compatible drive A C QO 7 x 9 character resolu11on compattble w1lh BASIC , DISK DRIVE CPA 14 

~ 349 f PASCAL and CP/ M. Modem compa hble. Simil ar to 
.::......._ flllllf!U, £ £S2·35 VA Vide, £139.00+£20.85 VAT 

~ ZBO CARD CPA 3 Top quality Japan ese s limline drive with cl'!ble. 

!~,:~: AEq~~:~~l~ ~:P~~r1;,~:i:~~~tra 16K £47.99 +£7.19 VAT 

and ne w Autos tart Monitor. Additional features 128K RAM CARD CPA 20 
include ROM based system contro l program, 64K on £199 00 +.£29.85 VAT 
board memory , e xpa ndable lo 192K. MINI-WRITER Enobl e ~ user to load 142K program or use as d fo!lsl 
on board in ROM . 24K system memory. Tiny access disk. 

ts;:' ,b~%i~~:::::b~h:~ci~::'.7u~~io~unction 16K RAM LANGUAGE CARD CPAl 
commands on keyboard . Numer ical and cu rsor £57.50 +£8.62 VAT 

~:!;ridA~•g,:;;,!\~;::f'" progcom 
10 192

K FORTH CARD CPA 2 
.. Dealer enquiries welcomed.. £57.50+£8.62 

VAT 

)111"\.......,..,.D.. I INTEGER CARD CPA 2A 
._1""'.;..;;."°'.;.'~Y;....;U...;;.. -.,n,a,---'--------- -'! £57. 50 +£8.62 VAT 

EPROM WRITER CARD CPA 5 
,JP,.f £79.00+£1185 VAT 

J:ll 25 Programs 2716, 2732, 2764, 25 16, 2532, 2564 Read. 

5 
oo~ wrile, copy, compa re 

£1 · PAL CARD CPA 7 
£69.00 +£1035 VAT 
D1spl11y your II plu s colou r te xl and graphics on 
your home telev1s1on 

12" Green 18 Mhz monitor m eleg ant plas t ic case. I PRINTER INTERFACE CARD CPA 9 

"-~·. "', ·h ... l~-,-ho;..,.;;;~;..y ;;.be...;;;.of;;;fe;..r:-~-g-~-~;;;l ... ly;..PC_ c_o_m_po_l_ib-le__, (~~ief~;n::~~~l:~:ce. 
•• £1.893 RS232CARD CPA 12 
--------------- £57.50+£8.62 VAT 

t34 35 ,,,,.r 
.£229.oo• · 

CP80 Matr ix Printer . 00 cps, b1directional log1c 
seeking 80 column. Friction and ad 1ustab le tracto r 
feed . Hi-res and bl ock. gra ph ics . True descenders. 
Swllchable italic prml. Auto underline. 

IJ'URNKEY OFFERS 
Bose 64 un il with monitor. two shm lme dtsk drive s 
and d,sk controlle, lo, £749. 00 +£112.35 VAT 

&se 64 umt with moni tor , two slim lme d isk dnves 
and con troller. Z.00 c" rd ond 00 column card, CP 80 
pnnte, ond cont,olle, £1108.00+£166.20 VAT 

rciOBDER: 
Acce,s and Bo«:laycord occepled. 
Send exocl amount including 15% VAT plus .Cl.SO 
per board COllioge and insurance , or £7 .00 
collioge and insurance Jor IDOIUlors, printers and 
base units OR caJJ ot our warehouse ot the South 
8an.k 8usiM:ss C.entre, 4()() ywds !l'OIIJ Vowcball 
Tu.be Slot.ion. 

• WOLFCROWN • 

COMPUTER CARRYING CASE 
Su itable for Spectrum , Orie , Lynx , Sord , Vic 20, 
Commodore 64, or computers of similar size. The 
hard case is finished in black with twin lockable 

~~~:;: ~k~~ry~fl~~ter /manual, teads, ro~:r,ra:tr ;:: r:~~ player and five cassettes. 

£13 .95 tncVAT+ 

Dust covers also :e:~ e: ~~~~l er' printer elc. 
Dealer enquiries welcome. 

SHERBORNE DESIGNS 
Victory Hou H, 8A The R•nk , 

North Brad ley, Trowbf ldge , WI/ta . 
Tel: 02214 4425 

COMPUTER 
CONSUMABLES 

QUALITY DISKS AT 
COMPETITIVE PRICES 

Machine 
Commtdore Pel 
Toody 

°"°"'" Al,1111 

~r.~·~:~zo 
IBMP.C. 

Slrta: 

RHONE - POULENCE 
Prlct ptrbo110 

From-:20·00 
Fromt20·00 

£20·00 
£20·00 
£21·00 
£25·00 

u5:e:::::::g~:: 
os:i:::1:::g::: 

PrlCIS•t~ olV..A.T. Poslage&Plcillgngincludldr,pna1. 

01-691 7120 

• SO B8CIBJ GAMES, cduca1ional and utility program s 
on one casse tte. Includes Tr on. Zaxxon. Physics. 
Math s. Tempes t, Dr Who and many 01hcrs. all for 
£6.95. (A ll o rders despa1ched in 48 hou rs) . Send 10: 
Ranjan. 3 Wcnsley Close. H arpenden. H erls. 

94 

DISPLAY INSTRUCTION SHEEl 
Get the bn t possible r•sults from voor Spectrum . 
Oul1 with yellowish whitt. wobbl ing co lours et c. 
Send ( 1 plus St1mped Addressed Envet~ 

MAIL ORDERS ONLY . Chequn/P.01 to : 
FOUNTA I N COMPUTERS LI MITED 
Bishops Court, ~- ----- -11 
Bishopstok e , SOR R Y. NO OVERS EAS 
EASTLEIGH O RDER S ACCEPTED 
Hants, SOS 8PE linc:ludlf'lt IFPO , Channel 
10703) 616505 lllandi 9nd Eirtl. 

Microshop 
Classified 

e Lynx 48K genuine bargains. FRENCH (four parts). 
ENGLA ND'S HI STO RY (four parts). Each progra m­
me £5. Other software available . Te lephone forde1 ails 
S1ones field 203. Write M. Lawson ... Rosemary". 
Wood stock. Road , Stonesfield. Oxfor d . 
• 10% o(f all compuler games, Spcc1rum. Vic 20. BBC 
etc. s.a.c. to Sphinx Computer Software. Braekcn ­
Moor House . Stan ley Road , Stocksbr idge. Shef fie ld. 
Telephone 0742 887013. 

Books 
SPECTRUM - COMMODORE 64 

Popula7M!-~·ar~J~~ G~ !2.'?~y~re gifts 
that offer excellenl value !Or money, are instructK>MI and 
en;oyable. ls there ~you care enough about to help 
them realty get into the ir m1CJ0? 
FOR THE NOVICE 

Sunshine£5.95 
Sunshine£5.95 
lntert.au£&.95 

SpectrumMachmeCodeMadeEasyVol. 1 lnterface[5 .95 
UsingCommodore64 l lnlermtdiatelylo stfioos6uckwonh £9.9S 

TheB.8.C. MicroReve.11ed lnter1ace£1.95 
ADVANCED 
SpectrumMach.neCodeMadeEasyVol.11 lnterface£5.95 
Commodore64Mach1neCodeMas1er SunSh1ne£S.95 
FunctionaJFotthlon heB 8 C.8. Sunshme£5.95 

~~:':·q~l::e~=~::~=1~~:r~ 
re1u,n w ithin 30 days and clalm money back. Cheques, 
P.P.'s (Please pnnt name and &ddress) U.K. onty P&P 
Free.Eu ropeadd£:1 . JUST·ED 

58 St. Mary's Road, Weybridge, Surrey KT13 9PZ 
p.1 1001ototier1111M.Sendl0tlree111tstaternac:Nne1ype 

Shops 

TORCH zao DISC PACK 
inc £1.000 of software 

ONLY £835 lncl. VAT 

ADVANCED USER GUIDE 
FOR BBC 

ONLY £12.95 + £2 carr 

BBC • SPECTRUM • COMMODORE• 
& All LEADING MICRO'S 

HfORUATEST. 
STAffOftO 

STOU.ON·TRENT 
MARKETSQt.WIEAACADf 
HANLEY. 

""' ,..,, 
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MICROSHOP 

SPECTRUM MECHAN.IC4L JOYSTICK 
AT LAST - a joystick with no interface 
Clips on and off without interference 
to plug-ins. 

Price £9.95 
inc. VAT plus 55p P & P. 
(Cheque /P.0. for £10.50 please) 

Operates cursor keys only and leaves 
hand free for other controls. 

Please order to: 

E.E.C. Ltd . 1 Whitehouse Close, 

Chalfant St. Peter, Bucks , SL9 ODA 

--- , 
I 
I 
I 
I 

Name ___ _ _______ _ I 
I 
I 

Address __ _ _______ _ 

I 
_ _ _ Postcode, ___ _ _ _ I 

I 

Software 

Programs Wanted 
We requi~ qu.ility prog.r.,,ms f()f most micros. 

We pay cash fees, royalties and distribut e in the 
UK, USA and Europe . 

Ph()(le: Basirigstoke (02 56)'25 107 
orwn rero: • 

DREAM SOFTWARE 
P.O . 8o11: 64, Bui ng:stob, H.tnl'- RG2t 2LB 

(Pit~ Wldost rttvm PO"* iLYo',1 ¥1i$11 ~ QSsttk rirlumtd) 

Services 

FAEEPOST 46 WEST END LAUNTON OXON OX60 812 

• • 

MICROSHOP 

CALL 
CHRISTIAN McCARTHY 

ON 

01-6366890 

PCN DECEMBER I-DE CEMBER 7 1983 

~illDINIRS 
Send S . A . E for L ea flet. 

S TATE ZXB1 or- S PECTRUM , 

ELINCA PRODUCTS LTD. 
Lyon Works. Capel Street, 
Sheffield 6. (tel 07'2 339774) Inc. VAT - Post FREE 

~alling all ~TARI and 
COMMODORE 64 

OWNERS!. 
Enthusiastic (and good!) owners of Atari and 
Commodore 64 machines wanted to do 
program conversions for forthcoming publica­
tions. Please ring: 

Jane Green 
PCWBooks 

01 ·323 3211 x329 

,. 
" 
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Hairy offer 

Not to be outdone by Softek's 
£ 1,000 prize (Issue 35), Twig 
Systems is offe ring £10,000 to 
the winner of its ' Monster 
Challe nge'. 

All you have to do is risk 
permanen t brain damage solv­
ing six games to get to the final 
cha llenge in London, which 
may be televised. Dave Lee 
Travis, the Hairy Monste r, 
involved in the developme nt of 
the challenge, comments: 
'The se ga mes will have people 
beating their heads on the floor 
with frustration. 1 

Rumours that the finals will 
be held in padded cells are 
completely unfound ed. 

Lookahead 
The Acorn Electron may have 
made a slow sta rt bu t you ha ve 
to ta ke your hat off to the speed 
and efficiency of user friendl y 
compa ny Or bit. 

With Electron s apparen tly as 
rare as a win over the A ll 
Blacks, Orbit has already 
esta blished the Independ ent 
National user Group for the 
Electron. It plans a monthly 
magaz ine and a free cassette 
with eight pro grams . 

It may strike you as prema­
ture or even an act of faith to 
join a user group before you 
have the machine. But as it's 
Acorn , you know it makes 
sense. 

NEXT WEEK 
Peripherals PCN 's Micro-

paedia pull- out 
gives you a Buyer 's 
Guide to add -ons. 

Hardware The Spectrum 's US 
cousin, the Timex/ 
Sinclair 2068, gets 
a UK road test. 

Software Pro-Tests of a 
music package for 
the BBC, a data­
base manager for 
the Commodore 

64, and education­
al software f or the 
Spectrum. 

Newbrain Part three of a 
series that shows 
you how to write-it­
yourse/f for the 
micro that fo und a 
Dutch uncle. 

Gameplay Reviews of games 
fo r the Dragon 32, 
Vic 20, Spectrum 
and Ata ri. 

A hash of it 
If you ·ve tried opening hashes in the 
first part of our Newbrain \VP 
article. issue 38, you'll have disco­
vered that the line of program under 
the heading Screens on page 31 
should read: OPEN 1.01, L50. 

PCN Datel ines keeps you in touch with up-coming events. Make 
sure you en ter them in your dia ry. 

PCN Dat elines should send the information at least one month 
befo re the event. Write to PCN Datelines, Perso nal Computer 
News, 62 Oxford Street. London WJA 2HG. Or gan isers who would like detail s of coming events included in 

UK EVENTS 
Event 
~inlh ZX Microfair 

Dates 
December 3-4 

BBC Micro User Show December 9-11 
Your Computer Christmas Fair D ecember 15-18 
Which Co mputer? Show Jan uary 17-20 
Norrhcrn Home Entertainment Show January 19-22 
Acorn Education Exhibition January 25-27 

( 
Communications & Computer February 2-4 
Systems Fair-C AB LES 
LET '84 Februar y 13-15 
In ternational Home Computers. February 13-15 
Vid eo Ga mes & Software E xhibition 
Informat ion Tech nology & Office Feb ruar y 21-24 
Automation Exhibition and 
Conference 
OEM Only Conference 
Compute r Tra de Show 

Essex Apple Village 

March 7 
March 13-1.': 

March 25-28 

OVERSEAS EVENTS 

Venue Organisers 
Alexa ndra Pavilion. A lexandra ZX M icrofair , 01-801 9172 
Palace, London N22 
Westminster Exhibition Centre Database Publications, 061-45~8383 
Wembley Conference Centre Reed Exhibitions, 01-643 8040 
NEC. Birmingham Clapp & Poliak Europe Ltd. , 01-747 3 131 
Excelsior Hotel. Manchester Airport Stamley Wire Advertising Ltd .. 01-253 6637 
Central Hall, Westminster Computer Marketplace (Exhibitions) Ltd, 

01-930 1612 
Pontin"s, Prestatyn, Wales Pont in"s Ltd., 07456 2267 

Heathrow Penta l-lote l 
Heathrow Penta 

Barbican Centre. London EC I 

Hilton Hotel. London WI 
Wembley Conference Centre, 
Middlesex 
Festival Hall. Basildon, Essex 

Anthony Farrar , 0923 774262 
Wheat land Journ als Ltd. , 0923 774262 

B.E .D. Exhibitions Ltd. , 01-647 100 1 

Tom Lewis. Ot-994 6477 
Reed Exhibitions. 01-643 8040 

Database Publ ications, 061-456 8383 

Event Dlt es Venue Organisers 
Computer Indonesia 
Computer Dealers Exhibition 

Personal Business Computer Show 

Nov 22-25 Jakarta 
Novembe r 28-Dec 2 Las Vegas. USA 

Febru ary 29-March Hong Kong 
3 

Overseas Exhibition Services Ltd .. 01A86 1951 
Interface Group Conference & Exposition 
Management, 160Specn St. , Framingham, MA 
01701, USA 
Overseas Exhibition Services Ltd. , 01-4861 951 
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Your choice is crystal clear 

~The Hobbit' 
The Hobbit flopp y tape system is the ideal alternati ve lo an unr eliable casselle recorder and an expensive disc drive. 
This is a professional digital recorder designed specifically for users o f micro computer s. 
The Hobbit is completely under the control of your computer - no more pressing RECORD / PLAY / FAST FORWARD, etc. 
Absolutely no danger of accid entally overwriting other files on the cassette. The Hobbit uses an interna l filing system similar to 
that used by a disc, thu s ensuring that there is no redundan t space on your casselle s. 
The Hobbit is significantly faster tha n an ordina ry cassette recorder (READ / WRITE speed 6000 data bits/ sec., ordinar y 
cassette recorder average 960 data bits/ sec.) 
Typical file access time is 22 second s; maximum is 90 second s. 
Up to 5 files may be opened simultaneou sly. Random access files are fully supported. 
Two Hobbits may be connected to your computer to form a dual drive system . 

NO COSTLY DISC INTERFACE REQUIRED 
No hidden extras - the Hobbit comes complete with everything you need, including one certified digital cassette . 
The Hobbit is available now for BBC and NASCOM computer s . 

Special Features for the BBC 
Zero Memory Option The standard Hobbit operating chip sets PAGE to !COO. With the Zero Memor y Option the Hobbit 
doe s not use any of you r precious RAM, thu s making the tran sfer of program s from ordina ry cassette to Hobbit even simp ler. 
Power Suppl y Power is taken from the external power out let socket on the BBC compu ter. If your computer is not fitted with 
this socket a suitable power supply is availab le from us . 

Special Features for the NASCO M 
Microsof t Basic Upgrade Kit Enable s you to read and writ e files from BASIC using PRINT and INPUT stateme nts - no more 
PEEKS and POKE S! Supplied on a Hobbit casselle. 
Operat ing system available in 2 x 2708 or I x 2716. 
Normal add ress 0000 - other addre sses are available on reque st a t no extra charge . 

If you want to know more about the Hobbit betore you 
make up your mind send to the addr ess below for more 
details, or order the manual and see ju st how soph isticat ed 
the Hobbit really is. 
If you. have a diff erent make of com puter, but are 
interested in the Hobbit system, send us a stamp ed 
addr essed envelope and details of your compute r so that we 
can send you advance informat ion of new prod ucts when 
they become available. 

Available from most good computer shops or dir ect from:- I KON COM PUTER PRODUCT S, KILN LAKE , LAU GHA RNE , DYFED . 
Te l. 099 42 1 515 . BBC Hobbit £ 135.00 + £3.00 p,&p . BBC Second drive £120.00 + 0 .00 p&.p . ~ro Memory Osmon U S.00 (£18.00 i f ordered w11h the 
Hobbit). Po wer Supply £12.00 . Manua l (ordered ~para td y) £1.50 (No VAT; refund able on pu" ha !oC of Hobbi t). Nuc om lf obbi1 (unbo ,o;ed) {120.00. Nasoom 
s«<>nd drive .£94.00. 8a .5ic Up,r adc Kit £10.00. Box 1'f 6 ciu:stncs £17.SO. Clea ning ca.sscuc D .SO. Plt-aR add VAT at the current rate 10 1hc abo11, prices. 
ACCESS ANO VISA ACCEPTED . 

COMPUTER PRODUCTS 



We've got a hunch you're going 
to like our latest best seller . . . 
Dealers: The bells. the bell s, the bell s 
ringing from you r till af ter you have stoc ked 
our best se ll ing software range will make 
you dea f. But hear thi s, our dyn amite 
se llin g range is availab le from a ll major 
di stributors . 
Phone: 061-8 32 7049 

Available now fortbe 
ZX Spectrum 
Commodore 64 
Orie 1 
and soon for 
Dragon 32, Atari 400/800 
and Acorn Electron . 

MORE FUN 
MORE CHALLENGE 

Ocean Software is availab le from se lected 
branches of WOOLWORTH , W H SMITH, 
jJrjj!}, John Menzies. LASKYS. 
major Depa rtment Stores and a ll good software 
dealers. For you r nearest stoc kist 
Phone: 061-832 9143. 

Ocean Software, Ralli Building, Stanley Street, Manchester M3 5FD. 




