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The galaxy's most IO-·r.·· 
battle wagon. 

Narzon Heatseekers from the back. LasaSlamma Tanks in front. 
HeliChargas from above. 

A friendly mission to Zon has become a desperate fight for 
survival. 

Now. as Troopa Truck trundles and leaps across Zon's surface, only 
one person in the galaxy can save it. 

You. 
The ticket to Zon is £5.99 (RRP inc. VAT). and the journey stans at 

Boots. WH Smith, Rumbelows, or any intergalactic computer games shop. 
Your Commodore 64 will love it to bits. 
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One year old 
Corks are popping at PCN to 
celebrate our first birthday- a 
coup le of million words since we put 
No 1 on the news-stands. Being a 
fo rward -loo king magazine we're not 
dwelling on the past, instea d we' ll 
thank you all for sticking with us and 
hope you' ll stay for the next 2,600 
pages-Ed 
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Psion gears up 
for QL support 
Sinclair software specialist Psion is compu tcr toactasadatabascfo r thc 
gearing up to make su re that if sta ff - the compa ny is expect ing 
Sinclair ever cklivcr5 a OL there ca lls to number abo ut 1,200 a day. 
will be plenty 10 run on it. Th isso rt of Cacilitycanal.sodevclop 

Wi1hup to30full·l imcstaffitwill into a database syste m which 
make the Q LUB (OL Users' QLUB members can access. 
Bureau) a substantia l uodcnak ing. Thefour Psion applicationspack· 
It anticipates a flood of enqu iries ages which come with the O L may 
once the OL star ts to find its way soon be avai lable on a la rge plug-in 
in10 your hands. Psion, 1hc corn- ROM cartridge which slo1s into the 
pany that produced Vu-Cale. Vu- mach ine's lef t-hand side expans ion 
File. and notable educational port. 
ga mes. is also responsible for the Undoubtedly such RO M car· 
app lk:ations programs bundled !ridges would be e:tpcnsive 10 
wilh !he new Sinclair micro. produce at the moment. but an 

f'C.UNK-n...--~ooollno. T ..... ec,llltlrWl.ao 
.....u1-... , us .......... lb .... -- .. lledT....-. __ linlclol_ .... _... . ... K,y,t .......... ,.. ... .. 

-IBMPCs. T-sc- toocldDEC,ACTond_ lob_.dol,..., 
.... ~ ,...ofnntand ....,,..... .... OL owners can join the OLUB e:tp«ted decline in the cost of 

for £35aye ar .Mcmbcrs hipc ntit les RO Ms and a large consumer de· t-------------------- --, 
you 1ophone upfo r instant ho t· linc mand should allow economics of TUG bugged Wcs1on-supc r·Mare printing 
help on spec ific problems and it scale 1ha1 would make cartri dges firm Alphapri nt says that the TUG 
offers free softwa re updates and bot h affordablcandworthw hile.By b h owcs itabo ut£l,800,b ut in ordc r 10 

:~~~Cl j:~O~~;:: ~c;~~ ~Sr:! f~ l~n!!~:t~~k:!:i~a~~/a:c~!~ y cas row ~j~v;~:~:c~e~: I ~~~~J:O :tt: 
jointly. rockets from about J2 K to some· Th e Tangeri ne Ustrs Group G ree n isresponsible.Unti lr ece n1ly 

To he lp speed 1hc ha ndling of where close to 90K beca use the (TUG) is in a state of suspended t heOricg roup owcd1 1asim ilar sum 
inqu iries. Psion is installing its own packages no longe r sit in RAM. animationasalcgalstor m threa tens but Alphaprint says that half of tl)is 

t----------------------i to break ove r it. sum has bee n paid. Bui it will do no 

Software 
branches out 
Budding genealogis ts can watch 
their famjly trees bud with a 
progra m deve loped by Bel Tech. 

The West Midlands company's 
Genealogy program gives you a 
dedicated form of database SY5tem 
that offers you a means of keeping 

IBM hacks 
20 percent 
off PC price 
IBM has slashed the prices of the 
two members of its PC family that 
have made it 101he UK , the PC itself 
and the hard disk XT . 

The PC comes down by 20 per 
cent, which puts it now at £1,914, 
well be low its main rival the Sirius 
and almost nudging 1he Ap ricot. 
The larger XT. with a pri ce cut of 
abo ut seve n per cen 1. wi ll now cost 
£3,958. 

Character istica lly cagey. IBM 
UK offe red little to e:tpla in the 
price changes but a spokes man 
commented: 'We've al ways said 
that we wanted 10 be a low cost 
producer.' This is subt ly di fferent 
from being a low cost supplier. 

The spo kesma n added that pro­
duct ion lines in G reenock were now 
in full swing. but he did not respo nd 
10 suggestio ns that IBM was clear ­
ing the decks 10 int roduce new 
prod ucts-the PCJr, for exam ple. 
or the new Portable PC. 

IB M is still reluctan t to say when 
these machines might appear in the 
UK. 

family records and using them in t he 
m)'51erious waY5 of the genealogist. 
At the product's launch the system 
was dcmonsmucd with data from 
the Royal Family. 

Bel Tech (07462 5420) is a sister 
company to Bridge nort h Engineer ­
ing, a manufacturer or tractors and 
wate r pumps among other items. 
The genealogy of sort\llare com­
pa nies will make an inte resting 
study one of these days. 

On one side is Colin Nowell, an mo re work for either unt il it is paid 
ex-d irector of 1heTUG, and on the in full. 
othe r is Bob Green, who origina lly Anot her cred itor, Acc t Printed 
ranlhcgroupandisnowi n chargcof Circu its, told PCN that it is owed 
the Orie Owners Users Group. In £400bytheTUG. 
the middle are group members, Mr Nowell is biucr about the 
who have paid subscrip tions for affairandMrG reendcsc ribes itasa 
services that may now be SUS· "domestic dispute'. None of 1he 
pc nded. wrangling will improve the posi lion 

The dispu te revolves around the of group members and in the case of 
standing of 1he TUG at the time of both groups they look increasi ngly 
Mr Nowcll's appoi ntme nt. likely 10 be left ou1 in the cold. 

Spirit racing game 
runs off the track .,. __ 
Spirit Software's racing game has 
failed to materia lise and 1hc corn· 
pany has promised disappoin ted 
customers a full refund - but ii 
plans 10 go ahead with product ion 
of the game. 

The company has bee n ad\·crtis ­
ing a Formula I racing game 
comp lete with a steering wheel 
instead or a joystick for £8.95. but in 
the last week PCN has received a 
considerable nu mbe r of comp laints 
from people who have sent money 
and recei\·ed nothing. 

Spirit is run by Simon S1evens. Its 
1elephonc number is 01-803 6074, 
but at the time of writing this had 
only led 10 an answe r ing machi ne. 
A numbero( PCNreadcrs ha\'e left 
messag~ on this machine and these 
have not b«:n answered. 

The game itse lf was said to be 
based on t he Silverstone Grand Prix 
course, and to have bee n designed 
wi1h the help of Silvcrstonc"s Jim 
Russell Racing Drivers· School. 

Spint also operated from an 
accommodation agency. a place 
where someone answers 1hc phone 

Status Report 
for you and )'OU collect messages 
every now and again. This particu­
lar agency also took messages for 
Boom Software. Golden Challenge 
Software and Silicon Tricks. 

It's possible that these four 
companies have more in common 
than jusl an accommodation 
add ress. Silicon Tricks used 1he 
same telephone number as Spirit 
does - the exchange is West 
Kensing ton. 

Th e address in Kensington. West 
London. where cheques to Spiri t 
were sent. is also apparen tly an 
accommoda tion address. PCN 
spoke to someone at this add ress 
who claimed that mail forSpiri l was 
still being collected. 

At th is point in the investigation 
Mr Stevens resurfaced, claiming 

that there had been a misunder­
standing, and that customers would 
be offe red their money bac k. At t he 
t ime of going 10 press Mr Stc \•ens 
said he was writing to the people 
owed money explaining that pro­
ductio n delays would mean the 
goods wouldn' t arrive for anothe r 
two weeks, and that refunds would 
be avai lable on de mand. 

PCN will not be carryi ng adve r · 
tisements from Spirit until we arc 
sure that 1hesc refunds ha\'e been 
made. 

But all 1his is only the tip o r the 
iceberg. Setting up a software 
company is childishly simple, and 
the pages of comp uter magazines 
arc full of adver tisements from 
companies that are littl e more than 
a programme r and an answering 
machine. Many of 1hesc arc legiti ­
mate, but some arc not, and it is 
frankly impossib le for the maga· 
zi ncs publis hrfl g the advert iscmcnts 
10 tell whethe r or not a company is 
about 10 disapcar. 
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Modems off-line QL takes 
another 
step back B)'~-

Thc Minor Miracles WS2(XX) could 
be all you ever wanted from a 
modem. k opcratcsa t JOOl'JOObaud 
fu ll duplex, 1200/75 full du plex and 
1200/1200half duplcx. It recognises 
European and American protocols. 
And it costs just £99.95 plus VAT. 
Yo u can add .an auto--dial/au10-
answcr plug-in board for 09. 

The re is just one problem. It is 
illegal. 

Minor M iracles has run into the 
problem that affects any othe r 
manufacturer making equipment 
designed to hook. on to the tele­
phone system - it has to be 
officially approved first. 

Approva l used to come from 
British Telecom itsclr with the 
inevitable result that manufactur · 
crs seeki ng approval faced de lays 
and expenses. 

All this changed as the Gove rn­
ment removed restrictions in the 
telephone network. and handed 
over the approval procedure to a 
new body - British Approvals 
Board for Telecommunications 
(BABT). 

BAS T has gone abo ut its tas k 
withgrea t gustoa nddetc rmina tion , 
In most of last year it had only 
approved jus t one extension tele· 
pho ne. 

To be fair, things have imp roved . 
Last month it approved some 16 
di fferent pieces of equ ipment. 

But this has left modem and 
compute r manufactu rers far from 
happy. Th ey still comp lain of long 
delays and the high cost of the 
pr ocedure. 

Part of t he problem lies with the 
Gove rn ment which insists that 
BABT sho uld be self-financing. 

!.a!~r'?:!~~iblc 
book-size micros looks likely to 
come Crom Kaypro, onco rt he most 
promi nent portable micro makers . 

A number of companies arc 
known to be working on A4·sizcd 
machines that will run IBM soft · 
ware but Kaypro ii set to beat the m 
with its mac hine, built by Mits ui in 
Japa n. The company, repr esented 
in the UK by CK Comp uters of 
Plymouth, has given no detai ls of 
price or performance, but it 
announced in the US last ""'ec k that 
it wo uld be selling the micro this 
sum mer. 

The Kaypro model will be rough· 
ly the same size as a Ta ndy Model 
100 but with a bigger screen (80 by 
16) and a bigger memory, perh aps 
as much as 256K. 

Again in imitatio n of Tandy . the 
compa ny will be supplying bundled 
business applicat ions software- a 
word processor and a spreads heet 
will be included in the price. The 
degree of IBM compatibility is 
expected to take in Lotus 1-2-3 and 
the Microsof t A ight Simulator. 
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TIN-----llat-. 
The other part is the extreme ly 
complex and stri ngent standards or 
design and manufactu re de ­
manded. 

It is not just the des ign o f the 
hardwa re that BAST investigates. 
The board carries out a full inspec­
t ion or the factory where the 
product is tobc made checks qual ity 
contro l proccd urcs and can insist on 
cha nges. 

Where the mode m is con nected 
to a mic'ro, the board insists on 
app roving the whole se t up. 

l nthecasco fTorc h ,t hecompany 
wanted to include a modem board 
in its new 680.)() machine. Its 
existing machine already has an 
app roved modem and. with the 
only differences be1wcc n the two 
mac hines being the seco nd proces­
sor boa rd and the external package , 
you might have though there ""'Ould 
be no difficultie s. No such luck. Th e 
whole machi ne has to go through 
the complete procedure. 

The financia l consequences 10 

bot h companies a nd micro users 
arc potentially extensive. Th e 

basic approv al fees sta rt a t £5,CMX); 
add to this the cost of making 
changes 10 the design of the mod· 
cm, micm and softwa re you soon 
see why some comp a nies charge 
£200..JO()forcven a sim ple modem. 

ACT with the Sirius and Apricot. 
LSI with the Octopus and GRiD 
with the Compass arc just three 
companies who have announced 
plans 10 introduce mode ms and 
must now go thro ugh the BAST 
hoops. Mino r Mir acles has sought 
to a\'oid t he prob lem s of com­
pliance with the board"s require· 
mcnts by calling in the board at the 
design stage to provide cons ultancy 
and advice. 

This has bee n expensive but it 
should ensure that the modem will 
secure approva l ·in eight to 1cn 
weeks' says the co mpany. 

Within that t ime BAST itself is 
coming up for approval. The gov­
ernment has comm issioned an inde­
pende nt report into the board's 
sa nct ioning procedu res 

Watch this space for Cunhc r 
deve lopments. 

COMMENT Tlll3MMO:> 

Sinclair Research "i ll not ship its 
first O L compute r to a customer 
unt il the end of March. 

The company had promised to 
delive r the first machine by the end 
of February, but a Sinclair spokes­
man now says 1ha1 deve lopment 
problems have put off the initial 
delivery date by a mon th . Th e 
spokesman ma intained, howeve r , 
tha1 the 'target' de livery da tes 
promised in lett ers sen1 out two 
weeks ago. 

Those targe t dates allowed Sinc­
la ir up 10 four months from the date 
of orde ri ng to get the machines to 
customers. On orders placed in late 
J anuary. for examp le, customers 
were told !hey would receive their 
QLs ·no late r than 1hc end or May', 

Sinclai r would not co mment on 
speculat ion that the delays have 
been ca used by difficulties wit h the 
OL 's mu hi-tas king operating sys­
tem - and would say on ly that it 
expects to have overcome develop­
ment difficulties and have the 
machine in full production by the 
month's end. 
• Sinclair has agreed in princip le 
that those who have ordered QL's 
by cheque will rcocivc a free girt as 
compensatio n for los t in te rest. 
What the gift will be remains to be 
seen. 
• If anybody offers you a Sindair 
Microdrive orde r form be sur e that 
you don 't pay for it . Th e Micro. 
drives arc avai lable in any qua ntity 
by mail orde r from Sinclair, u.i d a 
spokesma n. Sinclair is concerned 
that unused forms are being bought 
andsoldbypeo plcwhodon' tr ealise 
that Microdrivcs can be obtained 
withou t the order forms. 

Fast talking micro 
Recent developments in speech 
synthesis suggest the micro business 
is finally gett ing to grips wi1h a 
technology 1hat has proved elusive 
unt il now . 

The deve lopment of speech 
synthesizers and recognisers has 
bee n slow. and even now mos t 
synthesisers sound more or less like 
Daleks. Voice rccogn i1ion lags even 
further behind with mos t systems. 
prices run ning inlo hundreds o f 
tho usa nds of pounds . 

The lates t imp rovemen t in 
speech synthesis is to allow full 
tcxH<Hpecch com·crsio n. Un 1il 
now synt hesizers have had to be 
program med with a set of 
allopho nes (syllables plus emph· 
asis), or had a very limited vocabul· 
ary - a few hundred words at the 

most. But with text -to.speech con­
vcrs.ion you can type in wha t you 
want said, and the synthesizer tri es 
to say it. Changing spcUing where 
necessary refines the results; 
'hcllow' sounds bett er t han 'hello' . 

Thistext-to-spcechfacility isnow 
available (or the BBC (in fact any 
micro wit h RS232 or RS423 por t), 
with an American un it , the Vo1rax 
(0272 710103) , which costs about 
£275 . Commodore has plans to 
bring out a text -to-speech convener 
cartridge for Magic Voice, its 
speech un it (ls.sue 50). allowi ng you 
the same facili 1ies as the Vo1rax. 
Although text-to-speech is still ex­
pensive it represents a significa nt 
improvemen t on mo re primitive 
me thods, and the price should drop 
as co mpetit ion arrives. 

New deve lopments arc being 

made in the speech recog nition fie ld 
too. One company, Orio n Data 
(0273 672994). has bro ught out a 
speec h recogn ition un it for the 
Spectru m, Micro Com mand , cost ­
ing just £.50. It appears 10 be good 
value at one lcn thousandt h or the 
cost or some syste ms. 

Speech for micros is still in its 
infancy, but is growing up fast. 
Within the next few ycars it will be 
available on most machines. 
Whethe r people want to speak to 
their micros, and to have them 
spe ak back , is another question. 
• PCNwill be Pro. Testing bo th 1he 
Vo1rcx Type ·n· Talk and Orio n 's 
Micro Command in a forthco ming 
is.sue. 

The Com modo re Magic Voice, 
as no1ed. was reviewe d a fortn ight 
ago in I.Mue 50. 



VIEW FROM JAPAN 

Disk debate 
as diameters 
diminish 
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ACT gears for 
second stage 
With twice the turnover and bum­
per profi ts last )·car. ACT is raising 
a fun her £ 17 .2m to finance its plans 
fo r new products. 

As reported in PCN (issue 46), 
ACT intends to introduce a hard 
diskop1ion forlhcApricot as well as 
a modem and is worki ng o n a new 
machine that will be compatible 
with both the Apricot and t he Sirius 
but cost less than ci1hcr. 

In addition to these products 1hc 
company revealed that it is also 
planning to launch another new 
machine . It will be a mulli·uscr 
sys1cm that will take over where the 
Sirius leaves off. 

Jn the wake of the company's 
results John Leftwich, ACTs 
marketing manager, was less than 
forthco ming on the detai ls of the 
new machines. 'One will be manu­
factured by us a nd the other will be 
dist ributed by us,' he said. 'There 
are gaps in the business market and 
we inte nd to take adva ntage of 
them.• 

More immediately, Mr Leftwich 

says that negot iations to buy t he 
manufacturing righ ts for the Sirius 
from troubled VlCtorTcc hnologics 
have reac hed ·a delicate stage'. 
ACT has joined forces with Hong 
Kong based Swire Pacific to make a 
combined bid. They are 1hc only 
bidden in the field. 

In terestingly, ACT will be paying 
for the manufac turing rights out of 
existing resources rather than seek­
ing additional capi tal financing. 

It gene rally has a policy or 
maintaini ng high cash reserves as a 
buffer against thecostsor susta ining 
its ra1e of opansio n . 

ACT is remar kab ly confident 
aboul its prospects, eve n to 1he 
exte nt or saying lhat next year's 
doubled turnover forecast excludes 
any sales of the Sirius because of the 
uncertainty over the ir future 
supply . 

In its annual report the company 
says that this as.sump1ion is madt.in 
the inte rests of financial prudence, 
not because the di rectors expect an 
interru ption in supp lies. 

Bunch of five 
Zen ith's Z IOO micro has become a 
multi-user machine. 

To put the ZIOOat the centre of a 
party line you'll need Z29 work· 
stations , price I.595 each, M BOS/5 
multi-user operating software and 
about £8,000 in all for a three-user 
syste m. The arrange men 1 can sup­
port as many as five users. 

Th e 2100 behaves in much the 
same way as a larger compute r in a 
time-sharing environment. It acti ­
vates each screen in tum for a 
specific period, normally 200 mil· 
liseco nds, keeping active users in 
memory and shunting the rest out to 
disk. 

The individual workstations arc 

capable of a degree of mul ti·tas ki ng 
with foreground/bac kground 
modes. in which two processes can 
be controlled at the smc time on one 
unit. 

With multi-user systems Zenith 
(04522945 I) is givinga waybusi nC$S 
and omcc applicat ions sortware. 
Other software dcvdoped unde r 
MOOS for other systems will trans· 
fer to the Zen ith systems without 
changes, the compa ny says . 

In the US Zenith has launched a 
range o( five perso nal co mputers 
which arc reported to be IBM 
co mpatible. Th ree or the new 
s:ysteR'I$ are desktop machines, but 
the othe r two arc po rtab le. 

11111Jnolneed1nolllce.lfor._one_ wil_ ........,. ___ 11. _ __ ____ L._ __________ ..:.._ ________ _J 
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Hard luck story 
UK micro makers who complain or 
the unfai r advantage enjoyed by 
foreign manufacturers got one in 
the eye fro m a large regional s1orc 
last week. 

The same problem that frust· 
rates usen - non-availability of 
launched and advertised UK pro­
ducts- has forced the Gamekeep­
er, Birmingham's biggest computer 
store, to sto p selling hardware and 
confine itself to softwa re and add· 
ons. 

Director Tony Noble says the 
company's four shops have found it 
impossib le to obtain adequate sup­
plies of hardware fr om UK corn· 
pa nics, and 1hc Gamekeeper has 
therefore taken the drastic step of 
pulling out of the market. 'We've 
had 324 Electrons on order since 
September, and several hundred 
Spectrums,' he said. The shops have 
actua lly rece ived only six Elec-

Printtn Dynccr is the name of a 
range of daisywhecl printers 
from X-Data. The 0Wl6prints 
at 16charactersasecondon 10. 
t2or ISp itch onpape r up to t 2in 
wide and comes with eithe r 
serial o r Ccn tronics interface at 
a price of 029. The OW20 and 
0W36 can handle paper 13.2in 
wide. Contact (0753) 72331 for 
fun her details. Meanwhile, if 
)'OU want to own a Oume, try 
ISG Data Sales on (0734) 
884666 and ask about the Lct­
terpro 20 which, as the name 
suggests, prints at 20 cps. There 
is a choice of interfaces and it 
uses Qu me·s range of over 100 
typefaces, all for £695, Having 
bought a printer you may get fed 
up with the untidy piles of paper 
flowing all over the place. If so, 
and you havc£135 to spare, you 
might be interested in lnmac's 
prin ter stand. Adj ustable 
bracke ts .securely hold the prin· 
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irons, and Spcctrums have also 
been scarce. Mr Noble says he got 
5JXW) calls about the Elect ron in 
response to one adven isement, and 
reckons he could sell 500 Spectrums 
a week. As it is. Sinclair hasn' t 
supplied the Gamekeeper with any 
this year . 

The only machine the shop has 
been able to get hold ofin anything 
like sufftcient qua ntity is the Com· 
modore 6.s - 'but you can't live on 
the Commodore64 alone.· s.ays Mr 
Noble. He claims the Ga mekeeper 
isn't the only shop to be thinking 
t his way, and is highly critical of the 
way the UK industry operates. He 
fcelsthee ndemicshonagesencour­
agc fraudsters to take adva ntage of 
customerS, and t hat the diso rga­
nised nature of the marke t will 
ge nerate a big retail crash soon, 
with scriousre purcussion for users. 

ThcGamekeepc risnowtryingto 

tcr and a basket at the rear of the 
stand catches your continuous 
stationery. The paper feed bas­
ket is a £29 optiona l ex tra as arc 
the four castors at a price of 
£7.50. More de tails on (09285) 
67551. 

Print• lnterf~ P & P Micro 
Distributors (0706 212321) a re 
impon ing the Gra ppler CO. an 
intelligent interface onto which 
10 hook your Commodore 64 
dot ma trix prin lcrs. II handles 
high-resolut ion and block 
grap hics as well as special char· 
acters. It comes complete with 
cables and its own serial po rts at 
a priceor£ 105 plus VAT. 

~Ohk :Com passCo mpute r hasa 
major advantage to its l l Mb 
add-in ha rd disk for 1he DEC 
Rainbow - it comes with a 12 
months on-si1e wa rranty from 
DEC field service. It also fea-
1ures an additio nal 64K RAM 
board with the op1ion of an 
additio nal 256K RAM . Contact 
(0892) 31812 for prices . 

......,. ElpaMioll HX-20 specia list 
Kuma Comp uters (07357 4335) 
is claiming exclusive distribu­
tion rights for a 16K RA M 
expansion that fits inside the 
case of the pon able and costs 
£95. 

Moltlor Philips is applying its know­
ledge of 1Vs lo the task of 
produci ng monitors for home 
computers. The V7001 has a 
12in gree n phos phor screen and 
a loudspeaker andcostsffb.95. 

T.,,..._. Thc Esprit 6310 isa d umb 
tenninal at a not so dumb price 
of £589 from CPU Peripherals. 
Its major plus point is the abili1y 
to pretend 10 be a Televideo 
9251910+, ADDS Regen t 251 

set up an association of retailers and 
wholesalers to combat 1his by 
formulating a professional code of 
conduct that would help protect 
both customers and suppliers. and 
would cut out the pirates. 

The move away from selling 
hardware is liable to hit one 
mac hine particula r ly hard. The 
Ga mekeeper was one of the majo r 
stockists o f the Spectra video MSX· 
like machines (Issue 49). but not 
only docs the shop no longer stock 
them - the matte r is also in the 
hands of the Gamekeeper's solici· 
tors. Mr Noble won't comment o n 
what legal action is bei ng taken. 

Meanwhile, the stable doo r is 
slamming shut as Spectravideo 
gears up for the launch of the 728. 
This is a full MSX (where have we 
heard that one before?) venio n of 
the 328, and is 10 be launched in lhc 
US in the very near future. 

Viewpoint or Lear Siegle r 
AD MJA. It has till and swivel, 
14in non-glare display and low 
profile sculptured DIN standard 
keyboard with 22 non-volat ile 
programmable keys. 

Computer CanMn ReHex has be­
come U K agents for the VFR 
20)() computer ca mera. It con· 
nects to a wide range of PCs 
including the IBM PC and 
cap1ures screen images on 
35mm film or instant 35mmslide 
film. It costs £1.980. and ReHcx 
is on (0734) 884611. 
~ Extron has broug ht out a 

pad with 25 keys for the BBC 
micro. with all the numerical 
and arithmetic operators 
togethe r with nine commo nly 
used shifted characters all o! 
which can be opera ted with a 
single keystro ke. It costs £.SO 
and Extron is on (02216) 2936. 

HMS Minstrel 
London-based HM Systems has 
launched a pair of micros covering 
the range from S.b1t to 32-bit 
processors. 

The8/16-bitsmallermachine. the 
Minst rel, uses a Z80 and an 8086: 
the larger model, called the Min­
strel 68K, includes a 68000 p~ 
cessor. 

The basic Minstrel can beco me a 
multi-user system with the addition 
or (unhcr processor boa rds - it 
isn't quite an o rchestra but up to 
seven screens can hang off the main 
processor complex. 

A system with a 5Mb hard disk, 
dual processor, and the Turbodos 
ope rating S)'$1em, costs £.S,CMXl. 
Extra processo r boards cost £465 
for the ZSOand!l ,000 for the 8086. 

The MinstTel 68K runs Uniit or 
Idris, Whitesmi th's implementa­
tion or the popular ope rating sys­
tem. In its minimum configura tion 
it costs £6.497. Range or Rodime 
hard disks can be added, giving 
IOMb to 40Mb capacity . 
HM Systems is on OJ-3288737. 

Es,1116310-Cl'II . 
IMIIP Plotter Reekie Techno logy 

(Ot -892 2877) is a new company 
which is launching what it calls 
the image plotter. At £.SO it 
provides an easy way to repro­
duce diagrams and drawings. 



CALLING ALL 
AQUARIU 
USERS I 
Now1hefe'so UserGroupespec lolly lor 

X~~L~'L\tifcf~~~~~0
; ~~ 1v 

magaz ine which gives you a u the latest on Jijioiius· USER 
AQUARIUS USER Is pocked with Information 'Mitten by experts . It 
covers detalls on new products. and perlpherols. reviews on the 
latest sonwore , general news about home computers, user tips, 
reader otftn. compett ttom . lett8'1 a nd much mo,e . 

~~x~mm~il'rni'.~~~~~~~~g~~~~~rlUSUSER ~-------=i 
I =em>1meo1omem-olAQUARIUSUSEI! . I 
I ~'-S6IUblcltptlonfor5- 0 0<CIOfor0Myeor o I 
~yabletoAquo~-Lld,66 Wymemg Rd, Lond..'.:_W9 _J 

Access Card holders ring 01-289 2188 (24 hours) 

DISCOUNT SOFTWARE SUPPLIES 

AMAZING SOFTWARE BARGAINS BY MAIL 
TELEPHONE ORDERS WELCOME 100s OF TITLES AVAILABL, 

SPfCTRUM OURPRICE COMMODORE OURPRICE 
1. Fi~hter Pilot Digital £7 .00 Revenoe of the mutant camels 
2.N1ghtGanner Dipital£6.00 Lamasoft£6.50 
3.ManlcMiner Bu~e£4.95 M.an~ Miner SIWProl:'?6.95 

t1:1:i:iFla~l1wareProrn~ =b~&4 MelboumeH:sem~ 
6. Draoonsbane Culcksilva £5.95 Oesender64 lnterceptor£6.00 
7.BuggabooTheFlea C.losaJIAdventure L.evel9£8.95 

Cuicksilva £5.95 Siren City lnterceptorC6.00 
8.38AntAttack Oulcksilva£5.95 Panic64 lntercepto,£5.25 
9.Akx>oomist lmagine£:4.75 

10.Scuba Ouretl£5.00 ORIC 
11. Sea Harrier Attach Durell £:5.00 Sea Harrier attach 
12.Fred Ouiclcsilva£5.95 Galaxy5 
13.AticAtac Ultimate£:4.75 Oricmunch 
14.JetPack Ultima1e£4.75 Xenon 
15.LunaJetman Ultimate£:4.75 DinkyKong 

TEL: 01 ·221 1473 

Our~l£S.95 
Ourell£5.95 

T ansoft £7. 00 
WK£7.50 

SevernSoft£5.95 

SPECIAL OFFERS FOR SPECTRUM 
THE HOBBIT - MELBOURNE HSE £10.95 

H.U.R.G. -MELBOURNE HOUSE £11.95 
All PRICES INCU.0£ POSTAGE+ PACl<Ni SEND CHECIUE/POSTAL ORDERS TO 

OSS DISCOUNT SOFTWARE SUPPLIES 
8 PORTI.ANO ROAD, LONDON W114lA. 

BARCLA YCARDIACCESSIVISA WELCOME 
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Ocean 
Quicklilve 
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Ocean 
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TheH charts ue compiled from both independent and 
multiple sources across the nation. They reflect what •, 
happening in high streets from February 10 to February 17. 
The qemes chert is updated every other week . 

Neither mail order nor deposit-only orders are included 
in these listings . The prices quoted ere for the no-frills 
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country end is updated every month . 
PCN Cherts are compiled e>eclusively for us by RAM/C. 

Top Ten over £1 ,000 

PRICE DISTRIIUTOR 
(2.390 (IBM) 

£2.525 (ACT) 

£2359 (DEC 

C2 780 (AP) 

ricot (1760 (ACT) 

£2,065 UCL) 

£2595 (CKC 

C3 076 (WANG 

(1,984 (NCR) 

(1995 (EP 

Distributors : AC Acorn ACT ACT/Sirius AP Apple AT Atari BW 

Brainwave CKC CKC Computer, CBM Commodore Dr•gon 01t• 

DEC Oig1t1I Equipment EP Epson k:L ICL IBM IBMj NCA NCR 

MO M,dlectron OR Orie SI Sinclair w,ng Wang 

MKhfn n: SP Sinclair Spectrum AC Acorn BBC 64 Commodore 

64 V20 Commodore Vic 20 81 Sinclair ZX:81 DR Dragon OR Orie ' 

AT Atari 

,,.._,,,,,,,,,,,~ ............ . 
MACHINE COMPATIBLE PRICE 
IP AC M V20 11 DR OR AT OTHERS .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. * .. .. .. .. .. .. .. .. .. .. .. .. 

.. .. 
* 
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Sinclair Microdrive 
an allergic reaction? 

In March 1983 I bough t a 48K 
Spectrum at W H Smith . With 
Microdrivcsco mingsoon f thought 
this was a good bu y. 

Now 1 find mysclr with my Spec­
trum, st ill no Microdrivcs, and no 
idea when I will sec them in the 
shops. No disks arc at lcastacccptcd 
or supporte d by Sinclair. Then the 
QL appeared, but again no disks 
(Sir O ivc is probab ly allergic). Has 
Sinclair eve r used a compu ter for 
anyt hing other than ma thematics ? 

I wou ld like you, or Sinclair 
Resea rch. 10 u plain how to use a 
database of 1000 seconds of J(XX) 

bytes (or any combination) on 
Microdrivcs (ghosts). or how is it 
possible to use a hard disk without 
saving or duplica ting? 

I am sure that the happy few who 
got Mkrodrivcs agree with me that 
at !.S each they arc not a storage 
medium. 

I am frustrated. 
DK«htu , 
L'H~ ·la Rosts, France 

The QL's halo is 
knocked off centre 

I have j \lst read the shin y silver 
broc hur e for the new Sinclair Q L, 
and 1wo reviews of the same, and ii 
see ms 10 me people arc ove r 
enthusiastic about ii. 

Issue 47 of PCN s1a1es: ·sir 
Oi,,c's a pproach 10 the market is 
unconventional and brilliant .' The 
March '84 issue of Practical C-Om­
puting clai ms that the £399 OL is 
competition fo r the £4,000+ IBM . 

· Whowrotethesereviews?Sinclair? 
The mu ch vaunted Microd rivcs 

seem to be a step back from IAS 
51/•in Ooppics, the cartri dges being 
tape , se rial access. about 'I.I the 
storage capacity, and twice the cost 
of disks ; thus the cost of srorage on 
Microdrive cartridges is about six 
times the cost of sto rage on disk. 

Also, unless you meticulously 
housekeep the cartridges. prog­
rams will get scattered all across 
them, maki ng the average access 
t ime near to 7 seco nds (seri al 
access!). This isslo werthanmost(if 
nor all) 51Ain disk drives. Neither 
can [ believe that these tape 
cartridges will last as long or be as 
reliable as disks. I can sec no 
advan tage that Microdrives offe r 
ove r disk drives. 

Even though I have only see n 
pict ures of 1hc QL , the keyboard 
does not look to have r eac hed the 
same qua lity as such keyboards 
found on the Apple ll e or 380Z 
comp uters. The placing or a lmost 
all non-alphanumeric keys on the 
OL is diff erent to the placing or the 
same keys on other stand ard qwerty 
keyboards that I have used, this lack 
of sta ndardisation is perh aps 001 
who lly a ttribu table to Sincla ir, but 
nevertheless is an annoyance to an 
accomp lished typisl . 

Don't carry a LOAD on your shou lders. 
unburden yourself on PCN' s letters page. 

And so my last cri1icism of the 
01.-st andards. The ·uncoR\-'Cnlion. 
al approach' mentio ned earlie r 
me a ns 1hat Sinclair Research has 
come up with a compute r which has: 
a) non·standard keyboard layout, 
b) no n-standard opcra1ing system 

(ODOS) 
c) non·s tanda rd lang uage (Super· 

Basic) 
d) non·standard mass s1orage sys-

1em (Microdriv es) . 
Sur ely what users really want . 

and need, is standa rdisation. and 
any company of any worth should 
be work ing towards thal goal? 

PCN £10 Star Lettw 

The OL is not 1hc wonder 
machine . but ii is a good machine 
that will sell well. A new market will 
open up which, along with !he more 
afnu cn1 Spectrum users , will buy 
the OL. a nd sales figures for 
computers like the BBC will prob­
ably be unt ouched. 
A Smith 
Huddtsfitld, Wat Yorlah,rt 

Wtaknu.rts might IH rtvtaltd on 
longtr ust and disk driva might bt 
prtftrablt - thty art in th(' piptlmt 
- but on fir.rt look W(' found tht kit 
most imprtsSiV('. A.J('Vtr, Wt' rt.Jtn 't 
final judgttn('nl un1il PCN'.r Pro­
Tat, but/twcan dtnyS111clair's vtry 
clevt r approach.-Ed. 

Advertisers get 
a sound telling off 

I am wri1ing to ai r my view on 
so-ca lled 'advert ising·. I neve r 
cease to be amazed by the way firms 
1ha1 sell software can so blata nt ly 
abuse the syste m or ad,·crt ising a 
product; if the advert docs not 

contain a wildly exagge ra1ed na rra­
tive ii contains an ar1is1ic and 
eyc-<:alching display which, in my 
mind, can o nly be the re lo dece ive 
the polential consume r . 

How is it that these adverts can 
escape the scrutiny of t he ad,,e n is­
ing standards peop le? II seems to 
me that a liule honesty would do no 
harm here . 

On e firm 1hat strikes me as 
having the right idea is IJ K Soflwa re 
which. as well as giving an outland­
ish artis t's impression 10 carc h 1he 
eye of t he reader. also includes a 
picture of the actua l screen displ ay. 

I mean, when did you last sec a 
bog-eyed Jum ping jack leap out of 
the TV screen at you? 

So le t us sec some standa rds. It 
will make it eas ier for us. the poo r 
co nsumer. 
JWtb$ttr . 
Eastnhall, Wark.I. 

What we got wrong 
on the Memotech 

Many t hanks for the ,·cry informa­
tive article exp la ining lhc ope ratio n 
of the VDP in the MDC rang e of 
micros (ls.sues46and47). however I 
must point out a couple of errors: 

When data is being read from 
VRAM lhe data is read from porl I 
(no t as stated from pon 2). Also1hc 
VD P requires a short amou nt of 
time 10 read 1hc appropr iate byte 
after the add ress has been set up, 
thus the programmer must allow 
such a delay. which is eas ily accom­
plished thus: 
OllT (2), LSB 
Ol1T(2),MS8 
PUSH HL 

POPHL 

INA (I ) 

; address 
:set up 
:de lay 
;del ay 

The accumu lator now holds the 
appr opriate da ta. 

In lis1ing 2 the stack pointer is 
loaded from the system slac k 
(& FA 96) which is all well and good 
providing one docs no1 wish 10 
return to Basic from the routine. 
How ever . if a re1um 10 Basic is 
required. SP should be loaded fro m 

ASTASK (&FD6 0) . and assu ming 
the stack is kepi balanced, a co rrect 
return to Basic is achieved. 

When testing sprite coi ncidence 
i1 is bit S no16of 1hesta1us register 
which must be tested thus the 
instructio n is: 
BIT S,A 

An undocumen rcd com man d 
which 1hc Mcmo1ech micro has 
could prO\'C ex tre mely useful. This 
is the INP com mandwhich actSin a 
very simila r manner 10 the Z80's IN 
instruction a.nd takes the form: 
I.ET variable • 1N,(po rt) 

Thus 1here arc facili 1ics 10 rea d 
pon s' via Basic wi1hou1 having 10 
revc rl to the dread ed machine 
code. 
)Mullins 
Microcd/ Computtr SySt('m.J 

Keith Hook agr«s that / NP is 
particularly imporrant. Othtr avail· 
ablt' but undocumtnted commands 
an USER: FK: FRE. USER jumps 
to a spuifitd ustr routin e through 
addrtss FA. 89 in tht .ry.Jttm variablt 
list at the back of the manual.-Ed. 

Thouroughly fed up 
with unreliable Orie 

I o rdered a 16K Orte-I in Octobt:r 
1982asaC hristma s(l982 not 1983) 
present for my wife and small 
childr en. A 48K \'ersion comp lete 
with bugs in ROM ar ri ved in Marc h 
1983. 

I ha\'e hadconsta n1 problems a nd 
difficulties whe n loading programs 
rrom cassctte,e,'en wi1h programs I 
have saved on my own cassclle 
recorder . Because of this problem. 
added to 1hc fact tha t educa1ional 
and utility software of lhe Spec­
tru m/BBC standa rd and quali1y has 
become only sparsely avai labl e, my 
wife goes nov.hcrc nea r the 
machine and my child ren consider it 
a 1oy. 

r have waited e agerly for the 'fu ll 
range of peripherals' to make life 
beara bl e. Only the pri nter/ plo1ter 
made it 10 the mark et place. 

I have weakened on severa l 
occas ions to the point of conside r · 
ing other mac hines only to be 
dissuaded by other Orie-I users. 

Now your columns tell me that 
Orie-I is ou1 of pr oduct ion. This 
heralds the dca1h knell of the 
machine, for what little support was 
around will tail off 10 nothing . 

When one looks back at 1hc 
Orie- I advertisements that 
appeared in you r magazine one 
wonders if there isa case under 1hc 
T rades Descri pti on Act (' A fully 
expandab le system for home, 
educa tion and small business use'). 

One rea lly docs wonde r. My 
loyalty is exhausted, rm throwing 
in the towel. Anyone want to buy an 
Or ie-I che ap? 
E Bond, 
Blackburn, Ulna . 

Don't do anJthing rash, Mr Bond. 
You will~ tJblt to upgradt to tht 
Almru, which is rtatly a de-bugged 
and nvamptd Orie-I. -Ed. 
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Rockwell's CPU 
is a boon for buffs 

8Tailor'tle1tcr(Routinclnqu1nes, 
Issue 48) prom.pied answers rc1ard, 
mg Rockwell's new R6SC02 CPU, 
to "·hich I'd hkc to add 

For the last six months I ha"·c 
used this chip in a MKrotan 6S 
computer Although Rocb,cll 
docs noc quote I minimum speed, I 
found that with the dock runninaat 
7SOkHz, no problems sho"cd up 

Far from being useless, the BIT 
rootrot anmuctt0ns can 1nd do 
tcod 10 shorten programs and ,n 
the case of 'Markers' (ic H.T. do 
1h15, if aa1;,, do that) 8 Markers 
can be contai ned m one ZP me­
mory k>ca11on 

I did make a half,hurtcda11cmp1 
to flnd O\lt 1f any of the mstructaons 
•·ere in the: old 6502 but could find 
none. 

Of course, I here w1llbcprobkms 
when upgradma, as you point oul . 
Luckily I had my own disassembler 
so I was able to uwadc to CO\'C r the 
new 1nstructtOCU Regarding 
asscmblcn, I find 11 easier and 
faster to wn1c 1n machine code 
anyway. Machine code is no1 a 
black art! Well 1n the case of the 
6065 series 11 1sn 't. That is • s1ory 
whic:h wu probaly put •bout by 
firmware .. n1cr1 so you had 10 buy 
1hc1r black boxes 

Back to the: 6.SC. I discovered 11 
turns the computer in10 a r.1he r 

RANDOM ACCESS 

clc\.·cr proarammablc con1rollcr 
whtch will handle up to 64 I O lines 
Mmd )'OU, )"OU v.ill ha\.C 10 ha\.·c • 
comptlcr to ,mtc: the: prosrams ror 
you, u lhc:y can get nuhc:r m1nd­
bogghn1. I use • corrupc form or 
Boolean algeb ra as inpu1, no1 ~1ng 
up 10 relay log ic at the momcn1 
R Hodgson, 
Dunky,Gfos 

lnup«tlMrt'snonwumumspttd. 
1M utttmal "gukn RAM ~1n1 
.rra1,c, u should~ pomblt 10 smglt 
srtp tilt CPU w11h tht clock Input. 
Tht probltm is mort ~Ith tht 
nt4Xlmum spttd most 6502J llrt nm 
otupto4MH:. DuttosttondlOIU'« 
manuf«turt of 6502J, tltt dn11n of 
IM rmcro 1,utructw11 ROM can 
changt. ST2(storturo) ~orJuona 
6502 ,n PCN's of[,ct, )'tt ,s no, 
doeumt111td -Ed 

Atari software is 
well worth the cost 

In reply 10Mr BC Hc:alh(lssucSO), 
bemoan1na the dcanh (?) ffld 
expense or AlU"i software. I can 
only say thal he: doan '1 know how 
lucky he is 

I , too, have recently bou&ht •n 
Atari. Now,11 last. I ha\·esomc real 
games to play. Sure they're cxpcn­
si\·c, but nothing thal is any aood 
c:,·er came cheap. Beuer to ha\.·e 
four good pmcs at 00 than • 
mindleu, s.oon forsottcn pile at 
!S.9S featuri ng rabid bananas and 

watlcss ahens. 
I su~ the rea!i()n mos t 1ndc­

pcndcn1 soft\llare hou'5oCs ~y •way 
from At•n 1s because the: cx1Stmg 
sofl•'"UC: 1sa ,·eryhard act IOfollow. 
SO Wood, 
LondonNW6 

Copy protection is 
counter-productive 

I ha,c: purchased numcf'OU11tcmsof 
sof tware. most of whteh ha\."c not 
been copy protected and which I 
h•vc: made at least two back.-up 
COptCSorto protect my investment. 

The onainaJ distnbutJOa copy 1s 
locked •••Y· hopcfuU) ne,·cr 1osc:c 
t he hght of day again This policy 
has saved me many pr oblems and 
kept my programs running and 
computcr1 opcra1ional 

In the last two yc:an sortwuc: 
<hstnbuton ha,'C dcodcd to copy 
protect 1hcar sort•'"arc, but are not 

prepared to make sure that the 
customer 1.s not stuck v.-1th a useless 
copy of 1hc: software packaa;e -
duplicate c:opiC5 arc not c:,·en made 
on the: rC\'trtesadeoftbe Cl.MC He or 
a dupl.lCltc: chsk supphcd This has 
meant that I hnc had to use tha t 
original copy as my 'A'Ork1ng copy 
with al I the hazards this c nlai Is. or to 
try and ddea1 the copy protection 
scheme •nd possiblyk>sc: thcongin. 
al copy by corrupttng it 

In ff'IOlt ,Mtances you do not 

d1sco,cr that the software is cop)' 

protected until you try to make a 

back-up copy, bywh1ch tame 1t is too 
l•te to decide not 10 purchase the 
softv.·arc: 

I feel that computer magazines 
s.houkl pubhsb this anformauon in 
their rc:VIC"A-"1 and that a<hcnlSCrs 
should 1hpula1c that 1hc: programs 
ad ... ert1scd arc copy pr otected, then 
the cu1tomcrca.n dcadc whether to 
purchase: the pro1tttcd software: oc 
not 

I do no1 purdwc soflWaJ"C wtuc:h 
1s copy protected 1f I am aware of 
this at the time ofpurchQC. and tf I 
am caught oul b)' a sof tware 
dislnbutor copy protcctina soft· 
ware and cannot get a rdund I •'ill 
not purchast this company"s sofl· 
v.·arc again 

If all compulcr ovtntrs wcn: to 
take this an itudc. perhaps sort. 
ware d1stnbuton would rethink 
their •t1i1udc 1owards the ir cus­
tomen and p«mdc adequate: 
back-up f.al1t1CS •• nominal cost 
W J Whuthoust', 
Saundtnfoot, Dy/td 

Share your thoughts m the 
UK's liveliest m,cro weekly 
k:ttcrscolumns. Funny , feisty 
or faoafuJ , your leuer could 
win you £10 if it's of star 
status 
Wlln: lO: Random Access, 
PtnonalComputu Nt~J. 
VNU.faelynHouse ,62 
Oxford Stree1, London WI A 
2HG 

SOUND BOOSTER 
BRING THE SOUND OF YOUR GAMES TO EXCITING LIFE FOR JUST 

FOR SPECTRUM £14.99 UncludingVAT + P&Pl 

• Plug in and use - No internal connec t ions 

• No batteries needed 

• Good clear sound 

• Ouput control 

• Load/Save facility built -in 

• Ful :y guaranteed 

Contact your local dealer or order direct 
Send cheque/PO to address shown. VAT+ P+P included in price 

ZEAL MARKETING LTD 
VA NGUARD TRADING ESTATE, STORFORTH LANE, CHESTERFIELD, DERBYSHIRE 540 2TZ 

Telephone: (02461 208555 

PCN MARCii 10 198,t 
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M.D.R. 

SAVE££s­
CONSULT 

US! 
Wheth er you're thinking of buying a 
micro , periphera ls, or software , for busi ­
ness or pleasure -c onsult us and we will 
advise you as to making the Right Choice . 

• If you know what you want , we can 
supply all hardware , software and 
per ipherals at a 

GREAT DISCOUNT 
(10-20%) 

• If we can' t help you , we will give you a 
FULL REFUND 

Writ e to us at : 

MDR 
27 Belleville Road 
London SW11 605 

- stating what your purpose or user­
problem is, or what particular piece of 
Hardware /Software you're interested in . 
Please enclose a cheque or postal order 
made out to MDR for £7.25. 
THERE ARE NO HIDDEN CHARGES RE· 
GARDLESS OF THE AMOUNT OF TIMES 
YOU USE OUR CONSULTATION OR 

PURCHASE SERVICE 
We will reply to your letter by phone or in 
writing within 10 days, or you will receive 
a Full Refund . 

MDR 
Credit Fadlitlff Avallablt 

STANDS FOR UP TO 14~ 
KEEPS THOSE LEADS OUT 
ANO SAVES SPACE AVAIL· 

2 SIZfS ANO 3 OOlOUflS 

MODEL A 18" x 12" x 5• 

MODEL 8 1a• x 12" l OW 

.. ....... • 111,-:b,........ • 

MICRO COMMAND SPEECH 
RECOGNITION SYSTEM 

FOR 16K AND ~SK SPECTRUM 

NEW WOA. TlON Tl.CKMOLOCT 
EUIUS TOI.II SPUTIIUII TO 
OIEY YOUR SPOKEN COMMAND 

BOXED KIT COMPUTE WITH PI.UG IN 
IHTERFACf, PROGRAM CASSETTE ANO 

MICROPHONE FOR ONLY 

£48.00 ~·~ .. ... 
...... .. ICftWdr'IIII ,.. ........ f--- -- --- --i -
MOOELA \Wli•colouf £10 95 

TW.-
c:ab,r t'll 95 

... t200p&p 

MODELB WM1c:ok>uf £14 95 

TuJc.-
c:okNlr £1595 

... £350 pip ,.,,. .. or..,.....-

VIC20 16K s.,tchab~ RAM pacl< 
£38 00 plus £1 p&p 

AGF Progl>fflfflOble ,oySIJCt< infer. 
lace for Spectrum computen now 
only £26 95 plus £1.50 p&p 

MICROGUIDES 

MANIJAl 
SUPPLIED Wf™ ERROR MESSAGE 
BOOK AND CLEAN WIPE PEN FOR 

FUNCTION ITEMS 
AVAILA8ll FOR BBC A&8 . ..C 211. 

C(lMMl]O(JRf6' , 0IIA(;(JN32 

OIU £5.95 INCYAT 
,WS75',&p 

SOFTWARE 

CHEOOE.'P O wmtORDERS TO 

ANNE SINCLAIR LIMITED 
WOM.DWIDEMAI.. OM)OII KfMCU ... .._ ..... ,...~ 

TOP 
SAVINGS 

UYAT IMCYAT 

"'"' ...... ... 1UO ...... ...... 
IWIO ,.,.., ...,..,_ ., ... .. ,. . """",,_" """ ....,. 

""'*f11IIIPIT .... ..... EJl9:)NMJ:Ka'IT """ OUI El'KIH PI IWlf ...... ..... 
f'DOT'IACT(JO ..... .. ... 
JUIJI IOO ..... ... ,, 
MANHaMANlf TAI.LT NT IO ...... .... 
""' - ""' ..... ..... ""' - ... .... ,...,. ""'-- .,... .,.. 
""'""'"""""'"' ..... .... 
ll:tl:OIMA OPIOOA ,,,... IOUI 

'"""'' ""' ,,.... ...... 
IT A:AOOIINJ im: ,.... ... 
COWIIT& .. 
OOIOOOOOIEM ,...., ...... COIOCIOCm: 1541 Diii: ..... .... ~CINCASl<ffl: ,..., .... 
DnTACEe..P AJD. ..... . ., 
APIICX)T 2'D+ MON lffl.011 ll ll.30 

SAlfTO- ,,. ... ., ... 
""""""'" ....... -MAYFAIR MICROS 

362 YORK ROAD , LONDON SW18 ISP 
01-8703255 

PCN MARCH 10 198,t 
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Lost in a maze of bits and bytes, trapped in a forest of errors, bugged by Basic? Whatever the problem, 
CALL on us. Our panel of experts 1s at your command. 

Write to: Routine Jnqu1nes, 
Personal Computer Ntws, 
VNU. E,elyn House, 62 
Odord Street, London WIA 
2HG. 

The long tale of 
Dragon graphics 

Q How can I swllc.h rrom 
graphla to tut mode in 

machine codeoo the Dn gon 32? 
NDyson, 
Jrchtsttr, 
Nor1hants. 

AThereby hangs a talc ... to 
swnch screen modes on 1he 

Dragon )'OU have to set up the 
VDG (Video Display Gener­
ator) and SAM (Synchronous 
Address Multiplexor) chips by 
loading the relevant control 
registers with the appropriate 
values. 

The whole thing is more than 
a little complicated and for a full 
cxplanallon you'll ha,.·e to get a 
reference book, such as the 
detailed 'Inside The Dragon' by 
O Smeed and I Somerville, 
published by Addison Wesley. 
( ISBN 0-201-14523-5). 

In fae1, most book.s on the 
Dragon which have sections on 
machine code programming, or 
which deal in detail with 
graphics, should explain how to 
set up the chips . 

The three SAM 'mode con· 
trol' register bits (VO to V2) 
can be aoccssed via the three 
pain or addresses at FFCO I , 
FFC2/3 and FFC4'S. These six 
addresses give access to the 
many (upto 14) possible screen 
modes of the Dragon. The table 
below shows the combtnations 
needed to get them . 

One way to'sc l' one of the V 
registers i.s to POKE the even 
numbered address of the pair 
with2SS, and do the same lotbe 
odd address to clear the reg· 
ister. 

The lettersG.AandSrcferto 
Graph.ics, Alpbanumenc or 

Scmigraphics 1ypes of scrccn­
handling. 
R and C refer to whc1her each 
bit specifics a pu:el (R), or 
whethe r a pair of bits is used 
(C). This obviously relates to 
the number or colours you can 
h1,..e i~ the colour set of the 
mode. 

You may also have to set up 
some other SAM registers 
which run in pairs from FFC6 to 
FFD3. These are used to md1· 
cate the top left-hand address of 
the block or RAM to be dis­
played. 

A s a simple example one of 
the 14 possible colour graph ics 
modes (64x64 cells) can be set 
up in Basic wtth a few POKEs: 
POKE& HFFCl,I 
POKE & HFFC2.0 
POKE & HFFCl,O 
POKE& HFF22.& H90 

The first three PO KEs set up 
SAM, the last configure s the 
VDG chip (bits 3-7 or FF22 
control this). 

To set up the two-colour 
PMODE4 grap hics screen 
(with 256x 192 pixels). you 
would use: 
POKE & HFF22. PEEK (65314) 

AND7+240+V 
POKE& HFFC5,I 
POKE & HFFCJ,I 
POKE & HFFC:0,0 
where VisOor I forthedcstred 
colour se1. 

It's far from easy to work out 
how to use each screen using 
these method s, but you ca n get 
some interesting cffecls. To 
cranslate Basic POKEs 1010 
machinecode1seasy. You need 
on ly load one of the registers 
with the value you need, then 
use lhc assembler mnemonic 
ST to get that value sto red at the 
required address. For examp le, 
to get O into address FFC2, you 
might use: 
LDAO 
STAFFC2 
ToanswcryourqucstiOnj 1oget 
back to text mode in Basic 
(apart from Cl.Sor PRINT), you 
could write: 

MOD E(s) V2 VI VO 

G6RIC 
GJ R 
GJC 
G2R 
G2C 
GICIR 
AI/E,S4,S6 

f'Q." MAR Ci i 10 1984 

(Register pairs) 
FFC5/FFC4 FFC3/FFC2 FFCIJFFO) 

set 
set 
set 

clear 
clear 
clear 
clear 

set 
clear 
clear 
set 
set 

clear 
clear 

clear 
set 

clear 
set 

clear 
set 

clea r 

POKE654n.l 
POKE65474.I 
POKE 65476,1 

In machme code this would 
be: 
LDA II 
STAFFC:0 
I.DAii 
STAFFC2 
I.DAii 
STAFFC4 

Sending games to 
software houses 

QI 1m writi ng gamtS for lht 
Sp<ctrum (so r1r I hne sold 

two). 1 would likt to make thtm 
compatible with most popular 
joystick! , but so rar can handl e 
only Ktmpslon. Can you tell me 
what signals they (esp«lally 
lnterfo« 2) doll.-er oo which 
input port? 

Could you also tell me whkh 
sortware houses you would rt· 
commtnd ? ~ I know makes 
rtplicas of anothtt 'I casse.llH , 

while another ope,rates with 
falsifltd sales fig um to cheat the 
programmt:r , and a third needs 
lhrttt osb "'·eetu lo say 'oo'. lslt 
righttoofftra program 10 more 
than one software houw at the 
same llmt , and nn ally, in your 
PCN charts , if you can' t give the 
number or sales, why not gin , a 
pcrttnlllge figure ? 
B 8ar11s, 
Wasterkingtn, Switztrland. 

A Rathcrthan messing around 
With hearsay techmcal spe· 

cificauons, your best approac h 
is 10 contact the companies 
concerned. As they'll have a 
vested interest in gelling their 
joysttck.s compatible with as 
many games as possible, they 
should be perfectly happy to 
give you most or the informa· 
tion )'OU require. 

For Sincl.Ur. conlaCI Sofl· 
ware Development, Sinclair 
Research, Stanhope Road , 
Camber ley, Surrey GU15 JPS. 

Surprise, surprise, we can't 
recommend a spcafic software 
house. lfyourprogramsareany 
good, you'll get the best dea l 
from the established so ftware 
houses, and which you know 
publish good games. Really the 
only advice we can give you 
here is to be very carefu l aboul 
the peop le you deal with and 
check oul adverts before put· 
ting anything in the post. 

There's no law agamst send· 
ing programs to more than one 

company at a time, but make 
sure you tell the companies to 
whom you send them that they 
must contact you before they do 
anything with them. Obviously 
you can't sell the same program 
to more than one company, but 
there is a dis11nction. 

Finally, th< charts. We don't 
include mail order sales in the 
PCN charts, so if we were to 
include numbers sold or pe r· 
ccntage market shares it would 
tmplythecharts had astalJsttcaJ 
validi ty which they do not have. 
Th ey are an accurate league 
table of what's selJing best in 
shops nat ionwide. 

Stopping the Oric's 
Auto-RUN isn't easy 
ft1 rtnd tMrt 's virtuall y no 
'( soOw1rt for my Orie 16K 
can I get 1n upgrad e to 48K? . 

AJso, how can I change lh t 
shape ol't he NnOr and how can 
I pren:n t I program from 
Auto-R\JNnlng onct It's k>adcd! 
Adam Durham, 
Wakefield, Wtst Yorks. 

A Orie Products Internationa l 
(0990 27641) doesn't orfer 

an upgrade path RAM-wise, 
but you might be able to swing 
an upgrade to a 48K Atmos. 
After all, it's only a question of 
1wapping a couple of chaps on 
your circuit board and putting it 
in a new case. 

No, you can't change the 
shape-of the cursor, this as fixed 
m ROM and can not be altered 
by the user. 

Preventing programs saved 
with the' A' opt ion trom Auto-. 
RUNning 1s no1 easy. When a 
program sa,.·ed as Auto is 
loaded, address #63 will con· 
tainanon -zcrova lue. What you 
would ha't'e to do is to write a 
shon machine code program 
using the interrupt facihtyof the 
6502. The rou tine would con· 
stantly load 163 with zero. 

The Atmos comes with a 
cassette containing a program 
which stops a progra m from 
Aut o-RUNning if any load 
errors are found. This is to 
eliminate the possibility of a 
sys1em crash 1f an attempt i.s 
made to RUN a corrupted 
program. This implies that it is 
possible to reset the conten ts of 
#63after a program has loaded, 
bul you' ll bne to contact Orie 
for details you would need to 
write your own program. 

It 



Scaled a new PEEK in microcomputing ? If prin ted your tip will earn yo u a fiver. 

Commodore 64 frozen display 
When listing a program on the Com mod ore 64, you can slow 
down the display by pressing the CT RL key. The following short 

If you've got somethi ng to crow pro gram add s the facility 10 freeze the display by pressi ng the 
abo ut ... a bit of magic that ' ll s111FTors 1-11FTLOCK keys. Run the program and then type NEW 

ma.kt the world a beller place (RETURN}loadyourp rograma nd type u ST(RETVRN). Pressing 
for micro users, then send it to the SHIFT key will now freeze the listing. 
PCN Microwt vt$-0U r rq uJar 

scro lling up th e screen , some 
whole , some with their ends 
missing. After about two 
.screens full it stops with K 

INVALID COL.OUR. Can anyone 
explain this? 
G Wi/Uams, 
Ha zltmtre, Bucks . 

r<ad<rs' blnu and tips page. 1 0 REN PAUSE ROUTINE 
We' ll payyo u £Sl r we prlntit . 20 FOR 1 • 491:52 TO 49161 : READ A : Spectnimprograms 
We'U payyou ev. n mor<iryour PO KE I , A : NE XT hidden COnVeniently 
:!~!:~eo,~:e!~~th~o~~i:: 30 DATA 7 2 , 173 , 141 ,2 ,2 0 8 , 2~1, POKE2l601,10turnstheco m-
on ... and write to Micro- 10 4, 76,26 , 16 7 • pletec haracterseti ntoalo t of 
wave.,, PCN, 62 Oxford Strttl, 4 0 PO KE 774 , 0: POKE 7 7 S, 192 : END no t very useful spaces. This 
London WIA 2HG. Brian Ruth,:rford, Coventry, Warks. could be used lo hide the ---------- .. ____________________ .. ~:r:: ~;e:t~~i~!e~y:!fi~~~ 

Putzoominyour 
Spectnim programs 
Th e following routine for the 
ZX Spectrum produces a short 
·zooming' noise which may be 
useful in programs. 

When the routine has been 
load ed CALL IT with RAND<; 

MISE USR 31200 
10 REM'ZOOM' 

20 CLEAR 31299 

JO FOR F •31200TO 31W 

40 READ A:POKE F ,A 

50 NEXTF 

60 DATA 6,l, 197,33,0, .5, 17, 10, 

o, 229, 2'H, 181, 3, 22.5, 

17, 16,0,267,237,82,32, 

lAO, 193, 16, 233, 201 

70 POKE 3210 1, 1 

80 REM DEMO 

90 RANDOMISE USR 31200 

A Lonsdale, 
Chester·le-Slrtet. 

,0 BEEP 10 , 10 

60 POKE 23659 , 2 

JM L<wis, 
Llanelli , Dyfed. 

Break into 
Spectrum line input 
In a previous issue of PCN 
Microwaves th ere was an ua m­
ple of how to break ou t of an 
INPUT AS stateme nt. It is also 
possible lo break ou t of an 
INP UT LINE A$ eg 
10 INPUT "'nn s IS A LINE IN· 

PUT.''; LINE AS 

20 OOTO 10 

To break out of this , just press 
CAPS Siii F r and 6. 

DAH a/1, 
Newport, Gwtnl. 

tape. Th ere may be a few 
othe r variat ions with these keys 
that you can find with a little 
experi menting. 
Gareth Wyn Jones, 
Bagilt, Clwyd. 

Spectnim program 
stop string along 
An alternat ive way to sto p a 
progra m on the Spectrum that is 
waiting for a string input is to 
press EDIT and ( CA PS SHIPT and 
1): both the strin g quotes will 
disappear , then justcntcrSTo P. 
MT t rry, 
Middlesbrough, Clt11tland. 

A strange Spectnim 
scrolling quirll 

Run a 64 program Whi1e1wasp1aying aro undwi th 

th inputs from my Spectrum 

graph ics, so if the program does 
not contain te,i:t then nothing 
will affect th e prog ram when 
run. 

If lhe progra m does use te ,i:t 
then the line befor e a print 
stat eme nt should be POKH23607 , 
60and the line after , PO KE23607, 

70. 
Also , if the progra m has its 

own custom made char acter set 
and you want to list the program 
after you have broke n into it , 
but you cannot read th e charac· 
ters , try POKE 23606 , O:PO KE 

23607, 60. After this has bee n 
typed in and ente red , you 
shou ld be able to list th e 
program in the Sinclair cha rac· 
ter set that all Spect rum users 
know and love. 
Paul Hargreaves, 
Brtntford, Midd.x. 

with ree keys keyboard, I discovered a Compare two methods 
Nifty routine for Most Com modo re 64 users st rangequi rk . Type in th isshon to fill BBC squares 
Spednim printing ~;i1t:i~~pr;~s!~:r~l:tt~~:e: ~;or~~~~o Filling a squa re on the BBC is 
Th ere are numerous occasions program. 20 PR INT JNKEvs; JN 31 very ugly , as the quickest way in 
when print ing on the bouom of Thereisathree key vers ion of JO OOTO 10 Basic is (or was until now) to 
the Spect rum scree n is re· this routine which can be more R UN draw two triangles ne,i:t to each 
quired. usefu l . Next hold down CAPS sm FT+9 ot her and fill them in with PLOT 

Ofcourse ,t he PR1NT£ostate· If you press down the shift (Graphics mod e) and let it 8.5. 
ment can be used for this keywiththenumber4andthen repeat for the whole screen. This t akes quite a long 
purpose , but it is rath er unwiel· 2, this also runs the program Th e usual Scroll? changes to routine. If, instead , you define 
dy and cannot beeasilyincorpo· and if you press down the s 111FT RUN whe n the above keys arc a graphics window around the 
rated into loops. 4 and 2 keys simult aneo usly this held down . Press ENTE R and all place where you want the 

The following routine will will load in th e next program on the Spectrum keywords go square and th en clear the 
overcome these disadvantages. graphi cs scree n, it is poss ible to 
It doe s so by reclaiming th e r---------------------, producethcsquarequ ickerand 
bottom two lines of the screen Spectnim print fonnat effects more nea t ly. Here are exam-
fro m the operating system in The zx Spect rum docs not have print formats but the function pies of both methods. 
line IO. No report codes must be command can be used to give the same effect. In the example io MODE t 

displayed after this POKe in- below , the first function is used to print a column of figures so 20 OCOLO, 2 
elud ing Scroll? or a crash will th att hedecim al points lineup. Thesecon dfunct ionr oun dst hc JO Move 1,0,JOO 

result. In order to preve nt the figures to two d ecimal places. 40 MOVE 1100, JOO 

O K repon code from being 10 DEfl' fl'N 'l"( Z l •f L EN ST " INT A•s ZH CZ ( 10 1 ,o PLOTS5,l,0 ,700 
displayed at the end of the 60 PLOT 8.5, 1100, 100 
program , line 50 is used as a 
delay and line 60 resets the 
compu te r for normal use. 
10 POKE 2J659, 0 

20 FOR A=OTO 23 

30 PR INT TAB A; A 

40 NEXT A 

12 

20 DEF FN WCXl• fINTC X*lOO + .:SIJ/100 

30 fl'Olt A•1 TO :S:READ 9 

40 ,.IUNT AT 2*A , 16-FNYC81 IFNWIU :NEXT A 

10 MOVE O, l lO 

20 V0U24, 1.50; JOO; 1100; 100; 

30 VDU 16 

:,o DATA 1' :S.37 6,- 100.e•:s2,3.1416,S1.26.7, 12.1'41 83 2 DAbtn .mur, 
Stan Smy th, Tunbridge Wilu. Potters Bar, Huts. 
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The Best Accounts Programme on the Market 

AVAILABLE FOR, 

GENERAL TRADERS 

MANUFACTURERS 
RETAILERS 
SOLICITORS 
CAA SALES 
GARAGE FORECOURTS 
ARCHITECTS 
POINT OF SALE 

*** 
SINGLE OR MULTI-USER 

*** ARABIC VERSION AVAILABLE 

*** 

THE SOFTWARE 

REALINTEGRATION 

COMPATIBILITY 

THE USER 

THE HARDWARE 

PRICES 

AVAILABLE FROM 

MAIN MENU 

1 Add,eu Section Stodi Reports 16 

2 Soles Invoices VAT Statl!l'ments 17 

3 Purchas e Invoices Purcha H L~ge" & Doybook 18 

4 O.liTery Note lntry Soles Ledgen I Doybook 19 
S Purdtas e Order Control Ledger Code Print 20 

6 Payments Mad e Capitol Asms 21 
7 Payments leceived End of Monlh/Yeor 22 

fl tecord Alteration Accountants S.dion 23 
9 Credifon l'ayroll Se<tion 24 

lO Oebfors Bonk b conciiation 25 

11 Suppl.e r Stat•ments Profit I Lou Account 26 

12 Customer Statements Balance She~ 27 

13 Agent Statements Management financial Reports 28 

l4 Customer & Supplier Index Change Disks 29 

IS Depending on Yerwn Finish Us.ing CF.UC/ Make Bock·up 30 

OPTIONAL EXTRAS, 
JOB COSTING 

INDEXED STOCK 

MULTI-CURRENCY 
FIFO STOCK CONTROL 
MULTIPU: DISCOUNTS 

&PlUSSAGE 
INTEGRATED CREDIT 

CONTROL LETTERS 

SALES ORDER & BACK ORDER 
CONTROL 

INCOMPLETE RECORDS 

*** 

'CFACC' is ropidly becoming the industry siondord 1he one others ore judged 

by Prove 1hos by see ing the 01hers first - BUT DON'T COMMI T YOURSElf 

'CFACC' hos been tried and tested the hard woy , over the lost 3 years by real 

customers'" o reol business environment end many modifico11ons hove been 

incorporo1ed os o result of the feed bock obtained 

'CFACC' .s designed ond wrinen as o complete inregroted sysrem. It is not o 

collection of individual programmes 1oined together. 

The dote file wr itten by 'CFACC' ore in a format which con be accessed by 

other progrommes such os WardStar. 

Most people con effectively use 'CFACC' afte r one day's 'tr ial and error' 

without even hov,ng to refer to the comprehensive Users Manual. You only 

need to enter invoices, poyments and receipts for 'CFACC' to produce 

everything on the Main Menu 

'CFACC' con be supploed fo, ony B BIT Of 16 BIT microcomputer w11h o 

CP/M 86, PCOOSorMSOOSoperol 1ng sySlemond a m,nimumof 64KRAM. 

From £1,250 for our small business version and from £1,650 for stondord 

"CFACC" 

Our ma,n distribu1or, "M.E. Morketing Ltd" 9, Woburn Street, Ampthill , Beds. 

0525 404262 ond from opproved deolers 

For further details, take the logical step a nd contact 

MEM Computer Systems, 9Wobum Street. Amplhlll. Beds. MK45 2HP Tel: 05251404262 



Make learning fun with these top quality educational games! 

... ...... 
lnn dwt · 
ans~the 

RailrNCH-r -
lay track on 

me screen in 
any leyou1 you 
want 4-10 yrs 

!BBC B Eleclr'ln I 

Spectrum programs only £6·95 BBC, Electron & Commodore 64 only £7-95 
Ask for Stell Software at larger branches of Boots , John Menzies, 

and all good computer shops, where most titles are available . 
In case of d ifficu lties order direct from Stell Softwarti . Add60pP.&P. De1let1 should contact their regular distributors . 



* * * FINANCE MANAGER * * * 
FINANCE MANAGER is a powerful . flexible and fast MENU DRIVEN general purpose program carefully designed 

to h1ndle up to 255 separate 1ccounts for domestic and business accounting applicat ions. The magic of 

MACHINE CODE has enabled us to produ ce the very latest • on the page · presentation which lets you enter and 

edit dat a naturally , as if with a pencil and paper . 

But that 's not all, no-:1'b~ SIICfffnS ore just• umple lo show the styleool lh
0

0.p,ogrom : • 

long way . This program ,..,.., ... ._. .. .... 

eutomatically raises a cor· ~ ;: :-... _ . 

responding debit or credit .. :: ..:·.... :-

for every entry , and will ' - - __ - - . , 

even open a new account if •• . • .. 

an enlry features an unre· ""·· ·-c " ,. .. . 
corded account name. 
Accounts can be MERGED, DELEnO , ANALYSED, MARKED H priority , RENAMED. EDITED and SCROLLED. 

Tronuctions can be RECONCILED, AMENDED, OELEnO , PIIINTEO, DESCRIBED for analy s is and RENAMED. 

Standing orders can be APPLIED, REMOVED, DESCRIBED, AMENDED, DELETED and even DUMMIED for 

planning purposes . Oth er features include DATE CHANGE, RUNNING TOTALS, 2 KEYBOARD MODES, PIIINT 

PAGE/LINE/BLOCK/FROM END/FROM START/FROM DATE etc .. LIST BALANCES, FIELD ERASE/INSERT/DELETE, 

EXrr TO BASIC. You may not want all these features but they are there just In case. 

* * * AUDRESS MANAGER * * * 
'1fC"!f; MANAGER ut ilises the same "on the page " present .ittion as FINANCE MANAGER and offers Spect rum 

I standard address filing , ind.. .,.., .. re examples of the screen 

- .--



~)WIN AN EPSON 
~ 

WE'RE GIVING AWAY. 
Not only are you getting a free guide to printers ove r thre e issues of 

M.icropaedia, but also a chance to win one of the best printerso n the 
market: Epson's RX80. Th e first and second parts of the printe 

competition and Micropaedia were presented last week and the previous 
week. You will need the informa t ion in those issues to complete the 
competition entry form below, so if you don' t have them contac t our back 
issues department (01-4394242) to get it. Your task here is simple: over 
the three weeks of the compe tition we have printed a list of four print ing 
terms along with four definitions each week, so you should now have a list of 12definitions 

-,. 
,, 

and terms. All you have to do is match the terms to the defi nit ions. The first five correct entries drawn will win a printer, and you'll 
find the ent ry form below. 

HERE ARE THE FINAL TERMS AND DEFINmONS: 
TERM 

w.-- 'I. 

-- 10. ........ __ ,,_ 
-,..- 11. 

DUlNITlON 

A plaotlc cortrtdp c:oalllnlnctlot Ink- ... lllMlc: wllk:11, - llnldl Ill' 
tlotprintlle ... ,...,_dlaraclontoo_.. ontlot-. --.. ~ .... ----o1----petforffl4tdps. An lnltnK:llontotlot printer- --•1o ........ t1ot _ .., .... _ 

And here 's your entry form. Fill in the correct term AS PR INTED IN PCN in the space opposite the 
correspondi ng definition . Then fill in your name, address and current machine owned and send the form to us 
at the address given below . 

. ~-.,..,...,.. ... 



Personal Computers from Fujitsu. Japan's Leading Computer Manufacturer . 
Think of m,crotechnology ind you think ofj,p,n. The undisputed 

le.1ders ind mnov11ors. The home of vmuilly every world-famous n.tme m 1he 
r .. ld. 

At the hein of ill microtechnology ,s the computer And J•p,n·s le>dmg 
computer minufacturer 1s FUJllSU. We m.1ke ~ryth1ng from one-chip micros to 
li11rge-sc1le systems. 

Now, Fujitsu i re launching the i r person .11 computers m Snt.ll1n. And 
~nuse we m.mufacture all our componentS ourstlves. we c.in olTer suptrb 
person.1l 1nd business systems ,H compctmvc pnces. 

We ,1.re-m.1k1ng 1 long term comm1tmcnt m Bnt1m . And we're k>okmg for 
deilcrs. De.ilers who ue expcr~ncecl ;md well supponecl De.1lcrs who wish to 

m1ke • long term commitment for• soltd future 
We're gomg nght to the top. MJike sure you're there wuh us. 

FUJITSU MIKROELEKTRONIK I Curfew Ym l. TNnie,;Strttt . Wu,d50< ll<rksrureSU ISN Telephone number0753S 50551 



he £1.(XX) mark is an imponant 
pyschological barrier. Arguably, the 
transportable Wren is the first busi· 

ness micro to break that barrier. For your 
£1,IXX) you get all the hardware including 
screen and twin disk drives. CP/M. BBC 
Basic, bundled sof t ware and a bu ilt-in 
modem. You only need add a printer for a 
system that's ready to go. 

Of course. you only get what you pay for. 
In the case of the Wren there are some 
limitations th at have to be tak en into 
account. The disk drives have a capacity of 
only 200K, puny by today's stand ards. The 
built-in screen is monochrome. so you miss 
out on the glorious technicolour of Prestel 
that t he machine was pur pose-built to '>'·ork 
wi1h. 

The bundled software is. ine\•itably. 
from Perfect with all its non-anglicised 
imperfections. And, while yo u do ge l a 
Prestel program, th ere is no softwa re 
enabli ng the use r to exploit 1he micro-10-
micro commun ications ca pabi lity. 

Still. a t £1.000 the Wren is well worth a 
detailed look if price is 1he importa nt 
considerati on . 

The Wren sent for review did not co me in 
any kind of box. It was one of three 
pre-pr .xluction machines so some of the 
criticisms listed here may have been deal! 
with in !he production versions by the time 
you read th is. 

With the machine you should get a large 
shoul der/hand bag that hold:, th e Wren. 
disks and cables. and documenta t ion. 
Certainly. 1hese would be essen t ial if you 
wanted to exploi t th e machine's transpor· 

~ tability. Th e micro is advertised as a 
portable. but weighing in arm-wrenc hin gly 
at around 201bs it is more in 1he category of 
Osborne-like transportability than the 
compact lightwei ghts now availab le. 

The doc um entatio n .... as a loose bound 
folder of pho toco pied typescript lhat was 
defi nitely pre-production. It is. compa red 
to so me manuals. Y.Cll·Y.ritten. But to the 
inexperienced user with no know ledge of 
CP/M some of the sections might be as 
readable as Dostoyevsky. Mu ch will 
depe nd on how well it is la id out and 
illustrated. 

For the Pe rfect Softwar e you get the 
usual Perfect manual s complete with the 
mislea ding pages that suggest th e :,oftware 
has been customised to deal with English. 
as oppose d to American. ways of handling 

... dates and addresses. 

] Con~-i ""'u 
.E° At fi~t sight the Wren is robust if ugly 
~ looking. Hardly the small . light, stream-1 lined pictu re co njured up by it s name. The 
:t case is a comb ination of sheet metal and the 

{ more familiar injection-moulded p lastic. 
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Ralph Bancroft on a sub-£1,000 luggable. 
AcorrnnUona, 
micro 
mnflpnitio,, 
exc.,t the Wm, is 
YetY c:om,.ct. 
Poinb•,. 
colltdld '°' u,. 
~1mhr 
-. but 
dNIICledfortM 
flillll)'fNlolth9 
keyboanl . 

Th e unu~ual construc1io nal fea tur e is the 
sliding monitor /disk drive uni t. When not 
in use. it slides forwa rd to CO\Cr the 
keyboard and reveal the stu rdy carryi ng 
handle at the rear. 

At first sight ttrisappearstobeanabsurd 
arr angement. When yo u carry the Wren 
aro und its monitor screen is facing th e floor 
and you might put it down on an uneven 
surface or sharp object that could damage 
or scratch the screen. Wren Comp uters 
said it was redesigni ng a screen cover tha1 
wo uld be firmly secured to the case when 
lhe Wren is in transit. Unfort unat ely. one 
was not provided with th e rev iew machine. 

A plus point fo r this ar range ment is that 

five function keys on the left a nd five cu rsor 
co ntrol keys on th e right. T wo n ice feature:, 
are t he LE D in th e caps lock key and the 
special • and II keys fo r use with Prestel. 
These latter keys shou ld only be used with 
Prestel as they ge nerate d ifferen t keyboard 
codes than the usual • and If. keys. 

Th e Wren is not the most ergono mically 
designed machine and I found it a pain to 
have 10 crouch to see th e whole screen 
properly. The mo ni1or needs 10 be moved 
forwa rd and/or the casi ng redesig ned 10 
allow you to see the sc reen at a normal 
viewing angle. 

the Wr en can be easily up-ended on a desk To ge t the Wren up and runnin g you first 
when it is not being used thereby re leasing p lug lhe powe r lea d in10 a socket h idden in 
th espac~othe rwisc taken up by the Wren's a compart me nt on the top of the monitor 
large footprint (or should that be claw- unit. Also beneath the gr ill are t he on /off 
p rint?}. swit ch and controls for brightness and 

In pract ice. the monitor uni1 was very co ntras t fonh e scree n display. An addi-
loo~e with a tendency to wobble when 1ional bonus is that the compartmen t i~ big 
moved and the sliding action was far from e nough. jus t . to stow the powe r lead with 
~moot h. The on ly way to get ii 10 slide fully its bulky ma ins plug when 1he Wren is in 
fo rwar d was to upend it and let grav ity do transit. 
the work. On power ing up the W ren it is im-

This wasn't the only t acky featu re as 1he mediately obv iou s that someo ne has given 
keyboard left much to be desired. There care fu l thought to what is desc ri bed 
was a dist inct lack of t ravel in the keys and nowadays as the man-machine interface. 
th e whole keyboard bent if a key was Instead of the usu al few lines of copy right 
pressed too ha rd. as the boa rd carryi ng the notice and version number appea ring at 
keyboard was screwed to the outer casing I the top of an ot herwise empty and far from 
rathe r than suppo rted from be hind in the use r-frien dly scree n a large Wren logo 
usual arrange ment. appears wit h a message prom pting you to 

Th e layout of th e keyboard is standa rd insen th e syste ms disk into drive A. After 
qwertywithlheadditionofa\'erticallineof you inser t the disk an d wrestle wilh disk 

PCN MARC ii 10 1984 



I 
rhewhw.1rcp.1\c:,afull Pre:,tel term1n ,ll 

emulation .111d genernlc\ the Prc,tcl 
i,:raph1~ and codes w1thm the sof1w;.1re 
rather than u,mg a propna1ory chip 'loCI 
Apart from 1hc abdll) to lool at Pre,tcl 
page:,. ~\e them on d1:ik and.or pnnt out 
}O U also get ,1 ,oftwarc do .... nloader (,cry 
01,CfuJ "h en Mwron c1 gc1:, round 10 
launching the much dclJ)Cd Bu,me,, 
\11crone1 and ,carh prm1dmg doYtnlo.id­
ahle CP \t ,oft v.arc} and an off-hnc 
mc,\ag.e ed11or If you h;nc tncd to '\Cnd 
r'ncv~age,v1,1 Prc, 1cl~ou1A-1ll lrnov. "'hytlm 
fac,hty 1:, ,uch a god>Cnd 

I h, .... e,e r . Prc~1el looh none too 1m­
pre~1,eon the Wren· , tm) amber!terecn .. 1, 
-.()ftlC of the colou n. ,1lmo:,1 d1:,appe,.1r 
Regular Prc,tcl u:,cf:, Y.ill thcrcfore need to 

1m eo;;t m a colou r mon1tor10 plug mto the 

• .,. .•f'U-"t ~ 

ke)hoard and dl"!II.. dme door, but the 
dn.,.e, thcm'}el\e,; g1,e nse to concern. On 

1he h:"e" mach111e. the top dn\.C had a 
na~t)' habit of corrup1mg disk.., or -,1mpl) 

refusing 10 read the m. 1111.s lasl fauh could 
be cured. but onh h) a.)kmg the \\ ren 10 

a11emr,1 to re- read the d1:,k SC\.eral t imes 
until 11 C\Cnlually found the darn 1hat was 

undoutedl) there. 
Apart from th1"1curable fauh.1he dmes 

ran hot and an) d1'>k lcf1 rn a machine for 
more th,tn ,rn hour \I.J\ liable to come out 
""1th;.1w,1rpcdJacJ..ct. O,erapeno<.1o r11mc 
1h1, cou ld also lead to unreadable disks . 
Regular backmg up of d1s.b I!'> 10 he firml) 
ad\-1\Cd ln,estm e n1 in .t large fan ma) nol 
come am 1~) eith er . 

!
!!!!!~!~~~Wren. Ahcrn.111,c:1~. Pmm 'IJ)' 1t Y.1II he olfcnng an ,1dd-on ffi()dul,1tor '° )OU can 

plu~ the Wren 11110 your TV 
Al1hough Per fect Wnl cr 1, a po'>'crful 

andoomplcx "ord proce,-,mgpadag.e 1ha1 
"g.re.tt 1f )OU '>'an1 ,pin "'rccn editmg of 

The Wren has an 1mpress1,e pedigree. 

Designed b) Tran">am (de~1gne~ of t he 
Tuscan remember that?). nmnufac­

turcd b) Thorn-EMI and di s1nhu 1ed by 
Pri!r.m \1icroproduct,, ia 1b Pn,m Bus.1ness 

Systcmuubs1d1al). II has all the hallmarks 
of a machine that should sell. 

dme door (it's the \\Of'SC d61gn r ... e come 
acros:,) the screen clears and a COp)right 
mc S).agc Oashes b) as a menu 1, loaded 

Thi :, 1:,, undoubted!) the feature of 1he 
Wren I liked mO!r.t. Th e menu M>ftware and 
execut1\c desktop soft "ar e "'as"' nnen h) 
Ouanicc Sof t" arc, a ~mall CP M ~oft" a rc 
house better kno""n , pcrhaf)), ror 11-, high 

quality M1crome ga Spectrum g<.tmc\ M>ft· 
"ar e and ea rly Jearmng so ftwar e pubh,hed 
under the Longmans label. 

The menu appca~ on screen a\ a ~rie~ 
of O\e rlappmg file folders. each file 
co ... enng a different function. To ,elect ,1 

filC)OU\impl) mo,calargecur ~orfn ;,m file 
to file u~mg either the space har or cur~r 
keys and then hit Return "h en ,ou ha,e 
found the o ne )OU \l.anl. A mc,,agl.' 
appear~ al the bo ttom of the ,crccn telling 
you\\ h1ch di!'ik to 111M:rt in which dm e and 

""hat 10 do ne"<t 
The E:ii:ecut1,c Dc,ktop \ulle of pro­

gram"i arc nice , nca1 and not " Orth havm g 
unl es, 1hcyco mcfrcc . Frankly, 1f}ou want 
to use their fea1ure, )O U \I.Oul<l probably 

find good. old manu,11 technolo g~ more 
efficient than the ' "oppmg .uoum..l ,1nd 
loading of d1:,ki,; 1moh,ed wi1h 1hc Wre n. 

Exccu11ve Oe-,ktoy might be a more apt 
dCstnp11on for thl\ ,oft\\arc. h ha, a 
number of featur e, 1ha1 ,ou could al"a,, 
find an excu,;,e for u_.,mg. It ha~ ·Tu~e 
Management' (a d1.ary). 'Addn.:,...e,· (a 
card index). ·oc, khlc' (a note bool.. and 

'iimplc form .. hl..c cxpen~,) . 'hlmg. ')'>· 

tem ' (an mde~). ·Calculator' Ca pocket 

calculator) and T)pev.:nter ' (., t)pc: 
wntcr). 

PC, \IAR( 11 lfl 19k4 

t"o document\ .md .1u1oma11c placing of 
foornote, 111, u'ter·\ iolcnt when n come:, to 
learning 10 uw 11 

Perfect Cale 1,a compelcnl ,pread,hcct 
I don't U')e ,pread\hceh. but lh<h-t \I.ho do 
.w,ure me !hat Perteet C.1lc ,, fine. 

Perfect I 1lcr "the program I tal..e grea1 

e\l'Cpt 1on 10. 1\part from hc111g a ltOmc­
"'hat prctentaou,d.ttaba)C" ,1em 11 ha, the 

lundamcn1al d1\Jd, ant age ot bcmg"' nttcn 
for the Ameru.:.m marl..et Perfect ha, 1old 
.ill and ,undr) that It will be anghci~d for 
lhl' UK m.trl,.c1. Un fort unatc l). thc) only 
got as far a:, re" n1mg the m.anuah , Thu-,, 
1!le date (1eld, u1te the American (month 
date )ear) format and the addre~ 1cm­
platc (e,~nti.1 \ fo r ~eller.11mg addrc,"' 
label\) ha, l'w O d1g.1t field, for 'Mate' and ;.t 

·, 1pcode' field not lar~c enough 10 handle 
UK pmt code, 

A Wren \Jl(ll,.csman a\\urcd me the 
program \ \\Ill he anghc1\Cd 'a fter the f1r,t 
200' hut I rcm,1111 ,1 hardened :,,eept1C. 

rhe im1.1tin}.! l.tul1' of the Wren are not 
t'()lated to the wfl\\are \t entaon hai 
alrcad} been made of the houncmg. 

LI ,(MIO 

The hm1tation, and fo ible, of the 
hardware and sofl'>'MC are not lll)ur· 
mountable 1f Prism Wren pu1_., 11s mmd to 

"-Theonlyclassofmach1ne~1ha1 \\ rencould 
claim IO belong to 1, the far from cro"ded 
commumcatmg micro ma rket. TI1e T igeri !I 
m :,u:,pcnded an11nat1on folio" mg the 
oollaJ>'C of llar mon Industrial De,elo~ 
ment:, anc.l the Torch (hl..e the Tiger) is a 
de:,k1op machine th;.11 nobody except a 
would-he hernia \I ICl 11n would chum to be a 
porlable (111-, al'}() more expcn~ 1 ... ·c) 

The real test 1s. \\hcther I "' ould be 

prepared to bu) one myself. I must ad mit. 
m the end. I'm 1emptcd. Gi ... en correct ion 
of 1hc dc:,1gn fault, and larger capac ity disk 
dmc.._. I would be tempted C\Cn more . . 
Arter that 1hc onl) dra" back 1s the Jack of 
an electronic mail padagc 10 allo\\ full 
micro to micro commu mcauon . Then all it 
would require would be a ray of m~parat1on 

I 
at T orch to comert 11s excellent Mail Plus 

program 1orun on the Wren and I v,ould be 
reaching for a cheque boo k . 

SPECIFICATION 
Price ..._ - / .. hOB running at f\\th, 

HK \\1th d1a~m..,11C\ 

RAM ---Text-

oJK e.,:pand.1hlc 10 25M.:: ~) b~te,( \10~ RA.\t "'th 
b.111ery b,1t:k up 
Integral 7 111 ,tmbcr monr~:hrome 
T"'m 5 1.a,n ,mg.le "itded dme, \\llh ~(X)Jr,;. each 
t-if) b) 2-t Tde\1dco T\ I 'IIOcmulallon. 40 by :!4 Prc,1cl 
emula.t1on 
512 b) 256 pixel!!. m e1gh1 colour... or c1}!hl ,hadec. of ~re) 

'17 type" nter ,t)le ke),, foe function kc~, (~hif1,1hle) 
and f1,e CUNU control l,.c,, 
RS232 \Cnal 75· 19200 baud Ccnttonll'\ rompaublc, 

parallel port. Left and nttht paddle oontroh. 
W1nche\ler h;.1rd d1s.c, RGB. Inbui lt ,IUIO·d1al modem 

120075 baud full duple.. 12(Ml 12(M) baud half duple, 
CP \1 Plu, 
BBC Ba\H: ZM) ,en.ion 
['\"eCUll\e De"iktop (Time management. Addre'-'1.'"i. 
Dc:,kfile hhng S)Mcm. C.tlt:ulator and T)pe"'ntcr). 

Perfect Wrucr. Perfect Cale Perfect I 1lcr. Pre,tcl 

terminal emulator. CP \t and dl"!lk ut1ht1c, 
Pmm Bu ... nc,, s,,tcm,. Pmm Hou~. IS-:!cJ \tora 

~lreet. London [Cl\ ~BTTeL ot-:!531177 



HOW MUCH? 
EPSON FX80 £315 

l\1Xl00 £335 
ACORN BBC (B) £305 
C01\11\10DORE CBM64 £151 
SINCLAIR ZX81 £25 
We also stock : Juki , Sanyo , Shinwa, Fidelity, B .M.C., Za ppler, Olivetti , Ori e, 
Tee, Oki , Epson, Hermes , Kokusai, Hitachi, Cannon, Riteman, Commodore , 
Aco rn , Spectravideo , Cumana , C.A .L. , Atari, Sinclair + All games and · 
software , which you can pur chase at wholesa le price once you become a member 
of Computer Consortium. We already have 5,000 members in the USA , we want 
a similar numb er in the UK; in order to help us achieve that we are giving away 
over £15,000 in prizes. 

lst Prize - IBM PC, value £3,500 
2nd Prize - 10 BBC (B), value £3,999 
3rd Prize - 20 Commodore 64s, value £4,500 
4th Prize - 30 Sinclair Spectrum 48k, value £3,870 
Don't delay, send off your application today, with your membership fee of only 
£9.95 . 
You will then automatically be entered in our prize draw competition . 
You will rece ive your membership number , with all the information of produ ct 
software, order forms and prices. 
All applications for membership and entrance to the competition must reach us 
no later than 2lst Ma rch 19 8 4 

r------------------------, 
I Please enrol me as a member of the computer consortium. Send me my member start pack. I 

I enclose a cheque/PO for £9.95 
J made payable to COMPUTE R CONSORTIUM J 

I Name I 
I Address, ___ ___ ___ _ ___ __ ______ _ ____ _ 

--- - --- --- --- - --- -- ------ - --- - 1 

I Postcode·-- ------ -- --- I 
Send to Computer Consortium 120 Kerris Way, Lower Earley , Reading, Berks. I 

L------------------------~ 



Samu,-ai Stan~a,-~ 
Japanese MSX is going to rai se standards say Igor Thomas and Ian Scales. 

n Japanese are \Cf)' good at produc· 
g elect ronic consume r products . 

During lhe 1970s the vario us corpo­
rate giants (ll itachi, Sharp, Sony etc) 
managed to dominate the markets for TVs. 
hi-fi equipment. \ideo recorders. cameras 
-yo u name 1t they made II . 

It ·s hardlysurprising that these Japan ese 
compa nies represent somcthmg of a recur­
ring nightmare for the diverse mass of UK 
and US-bastd compu ter manufacturers 
currently squabbling over the home mar­
ket - a 1rad1uonal Japanese stampin g 
,-round. 

Until rccen1lyconven11onal w1sdomsa1d 
that t he Japanese would never make an 
impact on the micro market because they 
lacked the necessary softwa re expertise . 
This opimon has almost become an arttelc 
of faith. Unlike VCR.s, TVs and other 
consume r.e lectro nic categories which u.sc 
software created by a separate industry. 
the relat ionship between hardware and 
.software in the computer mdustry. it was 
argued, v.assoc ntangled and essential that 
Japanese companies couldn't Just produce 
hardware (like they do for VCRs or 
stereos) - they had to produce software to 
go with it. 

This theory had a lot gomg for it. Good 
applications software relics on good docu­
mentation and an understanding of ind,ge~ 
no us business practices. Basically you have 
to be English-speaki ng to create softwa re 
for English-spea kers. So while Japa nese 
compa mcs could domina te their domestic 
markcl (>'ou ha\·c 10 bc J apanc.se·spcaking 
to createsoftv.are for Japanese-speakers) . 
it was assumed they'd be a long time befo re 
dominating the world computer hardware 
mark et. 
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This limnauon is even more apparent ,n 
the O\CN-helmmgly 'cultural-specific ' 
gamcslcducauon area or comput ing. You 
can' t get much of a handle on what UK 

games-enthusiasts are likely to consider an 
exatmggamc from lhc inside of a different 
cultu re and a different language on the 
other side or the world. Cons ider the 
subt leties or nuance and language neces· 
sary to create the proper difficulty Je\'el in 
an ad1.entu re game. for instance . 

But what -.oul d happen if a clutch of the 
largest J apanese electro nics gtants got 23 ..,. 

MINIMUM MSX HARDWARE SPECIFICATION 

CPU ZBOA or aqu i v• l.nt, ban k•b l e 4-windOlol 
...,,-y c ontrol circuit r y 

P1EHORY RAM: 8K mi n iinu• 
ROM: 32K 8As 1 c l amilua.g e 

DISPLAY Text : 32 co lu .n•, 2 4 ll ne• 
Graphic•: 25b b y 19 2 p ucels 
Co lour: 16 (8 co l ours, 2 intensitie • > 

CASSETTE 1200 tc 2400 b a ud FSK for•at•, inotor 
contro ll ed <de f ault i s 1200> 

SOUND 3 -...sic c h•nn e ls, 9 octaves each 

KEYBOMO 72 keys , J JS standa.rd , so f twa.r• sc •nn ed 
•.atr1x, Eng l i s h tc J•pane stt chAracters , 
graphic • 

CARTRI DGE e.;...k•b l e zeo l/0 type des i on, bui lt - i n 

CONNECTOR power- protection during 1nsartion/rliNIIOva l , 
-.u l t 1 - way plug/ soc ket construction . 

EXPANSION Bankab l v ZBO I/O t ype de si gn, edge -c onnector 

CONNECTOR cons tr uc ti on. 

Jlla.nu facurers will o ff .,. ••ny oth.,.. fe•ture• •s 

s t an d ar d, s uch as Joy s tick •nd pr-i nte r f• c • l 1 ti as. 

" 
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TSSL 
EDUCATIONAL SOFTWARE 

MISS SHIPMAN SERIES 

MAGIC NUMBERS is a basic Maths Tutor in 
3 sections , counting objects on the screen, 
giving answers to simple addition, subtrac­
tion, multiplication and division, along with an 
arcade-style numbers game BBC(B) 7.95 
each. 
EUROPE RALLY will aid you in learning the 
locations of most European countries, along 
with information about them. The program is 
a combination of a car racing game and a 
European map display with question . 
BBC(B) & ELECTRON 7.95 each . 
WORD CHASER is a colourful education 
word game which will aid a child's learning of 
some of the words that are often mis-spelt in 
the English language. BBC(B) & ELEC­
TRON 7.95 each. 
BIOLOGY offers a description of the main 
parts of the human body, along with tests for 
'O'-level revision purposes using colour 
graphics and sound. BBC(B) & ELECTRON 
7.95 each. 
G.B. EXPLORER will help you learn the 
locations of major features of Great Britain. 
There are three tests based on Towns, 
National Parks and Downs and surrounding 
Waters. BBC(B) & ELECTRON 7.95 each. 
BAR & PIE CHARTS will help you learn more 
abouthowBarCharts , PieChartsandsimple · 
graphs are constructed , with the results 
based on simple situations of probability, e.g. 
Dice throwing. BBC(B) & ELECTRON 5.95 
each. 
WONDER WORDS has been devised to test 
the basic spelling and solving abilities of the 
average 7-12 year old. There are three tests. 
Two Spelling and One Anagram Test. 
BBC(B) 5.95 each. 
MAP READING educates the user on 
co-ordinates , 6 figure grid reference com­
pass point directions , map scale and key 
symbols using full colour graphics and 
sound . ZX SPECTRUM 16/48K 7.95 each. 

All Prices inclusive, ChequesorPO's to: 

Tom Shipman Supplies Ltd 
P.O.Bo1406Btentwood,CM133QE 

NOW A TRUE SPREADSHEET, FUNCTION GRAPHING, 
EQUATION SOLVING, DIFFERENTIAL PLOTTING, 
INTEGRAL FINDING, GRAPH MANIPULATING, MATHS 
TEACHING PACKAGE IS AVAILABLE 

\ 
- 1 '' "' \ "' 

• ..,. , .... -, ,,1 n.:1 

FOR BBC 'B' & APPLE lle, 
CARTESIAN does the following: 

* Handles transcendental functions, circles, ellipses, polynomials 
* Graphs function to extremely high or low values of X axis 

· • Plots d1fferent1al cum In con1unction with primary 
* Extracts roots precisely using Newton Raphson method 
• Magmfies curves tor line detail examination 
* Determines delmite integral (are.a under wrve) 
* Solves complex questions 
* Brings with it an 18 page bookie! which is well wntten and explains all 

the underlying mathematical principles 
• Spreadsheet feature allows almost 1nl1nite travtl up or down the X axis 

Price: Cassette £24.90 Disk £27.75 

Includes P&P . No VAT on UK or NI orders. 
Mail Order Tel: (010 353 7422286 or 7422025). 

Barclaycard (Visa) & Access welcome. 

FLITE SOFTWARE, 
FINDAUM, CONVOY, CO. DONEGAL, IAELAND 

<O"\(I : 
.. IIIE \II ZAHlr 

.fl'S;'\J'.llf' ~~ ~!,f;~~~ti~>~~i~~~ 
I f . l. : 07~2-7;il7 .'2 

Have you written a 
program with that little bit 
of magic ? If so The 
Wizard is interested. Top 
Royalties will be paid for 
Spellbinding games for 
Spectrum , Vic 20 
Commodore 64 BBC or 
Electron. 
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..._ 21 tOgethcrand shared a 'standard'? In other 
words , all the computers that they pro­
duced would be completely compatible in 
te rms of peripherals, software, languages 
and so on. This way the manufacturers 
could collcct 1\ely provide a lucrati ... ·e 
market for applications software writers 
and pcnpherals manufacturers he re and in 
the US. 

Surprise, surprise. Although it' s early 
days yet, th e big Japane se consumer 
manufacturers seem poised to group 
around such a common software/hardware 
stand ard . the better to tar"'e out a niche m 
lhe lucrative hom e computer market. The 
standard in question is called MSX -
Microsoft Extended Basic. 

'Software houses 
should gear 
upforMSX' 

If )'OU already ha\·e a grasp of Basic 
programming , ope rating an MSX machine 
will be a very simple exercise for you. 
Shou ld you alrea dy have some proficien cy 
in any of the many Microsoft Basic diale cts 
{Apple, Dragon. IBM . Tandy 100. etc). 
using an MSX machine may C\Cn be more 
fun tha n work. Last ly, if you re ally want to 
think about a career in programming, 
eitherZSO machine code or MSX Basic will 
provide you with impeccable credentials 
for employment well into 1hc end of the 
decade. 

Newcomers to Basic language program · 
ming. and 280 machine code may find an 
MSX machin e more econom ical in the long 
run than any of the current low-priced 
micros simpl y because so many differ ent 
expansions and canridg es can be plugged 
into it. Apan from interchangmg all MSX 
plug- ins wuh all MSX micros. chose o( you 
who buy softwnre boo ks and programs will 
have a far longe r-li\'edcollection if they are 
writt en for an MSX machine. 

Initially de\clopcd to use conventional 
cassc1te recorders as the long-term storage 
medium , MSX Basic is in fact designed to 
operate with a soon-to-be announc ed disk 
operating system known as (guess what!) 
MSX-DOS . When this becomes avai lable. 
the MSX sta ndard will promptly move up 
into commercial and business planes. At 
the momen t numerous third parties arc 
tinkering with implement ing CP/M on 
MSX micros. but this will more than likely 
not be officially sanctioned by Microsoft . 
and the intemat,onal value of MSX-CP/M 
will probably not be as great as that of 
MSX-DOS . 

Undoubtedly . MSX-DOS systems will 
become commonplace in th e commer cial 
business "-Orld "'ithin a few months of 
MSX-DOS's release. Ther e I e\ery likeli· 
hood that MSX-DOS will bear a remark · 
able resemblance to MS-DOS. and MS· 
DOS users will slip into MSX-DOS 
withou t a hitch. Any software factories 
worth their sil1c:on would do well to gear up 
for MSX as soon as possible. or pay the 
profitability conseq uences . 

Within the terms of the Microsoft MSX 
license rigid hardware specificat ions to 
which an MSX manufacturer must adhere . 
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- : ~~ lryr,r~ - w,11 continue to be said. Over the coming 
- • - - , .. - • - - , • - weeks almost all the popular micro 

These include : a 280 type microprocessor Journals will be trumpeting more and more 

chip, a lhrce -voice sound chip. a full· about MSX micros. even though none of 

colour display, a scandard keyboard lay- the machines arc curr ently ava ilable out-

out. two MSX connectors for software and ,idc of Japan . 
hardwarecxpan sionplug-in s,a1 lcast 8Kof Standing behind all the furore 1s the 

RAM mem ory (.,.,ilh the ab1hty to expand proud parent. Microsoft. which has finally 

up to 1.024K) and a 32K Basic lang uage givenbinhtoMSXmabigway . Maybet hc 

RO M. MSX standard is not C\'erything to every-

Alllhisprovideswondcrfulpotcntial for one. but you can't argue with the sheer 

th e software marketplace. and even \'Olume of umt.s which will bemuse by the 

though MSX machines arc only at th e end ofth1s )Car 1lonc. 
drawing-board stage in Bntam. a number The MSX concept is a comme rcially 

of UK firms arc looking more than viable propos 1uon, and deserves a good 

slanty-eyed already. crack at the whip. llopcfully the as-yet 

English-language applications softwa re anonymous UK de\'cloper(s) of an MSX 

is being produced m Japan now. although machine will a,·o,d clon ing from the 

no official cxpo n plans ha\·c been con- Japanese and ~how the world somethin g 

finned by enhe r Microsoft or any of Britain can be proud of. 
itslicensees. Any far- seei ng British manu- 1-::.:::::.=.::..:::::..::.:.:.::.::.:_----, 
factu rers (softwa re and hardware) will 
reap grea t benefit.sin being ready when th e 
Japanese invasion begins to make its 
presence felt later this )·car . 

Ha\'ing looked at a number of Japanese 
MSX machines. and even with the numer­
ous variations currently in production, 
lhcrc ccnamly is still some room for good 
old-fash ioned Bn11s.h innovauon . Serious 
plans are afoot for a British MSX micro 
although. with the incredibly low prices 
which Japanese firms can sell machin es at, 
competi t ion will be tough . 

The Yamaha YIS503 curre ntly repre­
sents a classic exa mple of the new MSX 
standard , of v..hich much has already and 

MSX BASIC KEYWORDS 
ABS 
ASC 
ATN 
AUTO 
BASE 
BEEP 
BIN.f 
BLOAD 
BSAVE 
CALI.. 
CD8L 

°"'" CINT 
CIRD..E 
O.EAR 
CI.OAD 
Q..OAD ? 
CLOSE 
a.s 
COLDR 
CONT 
cos 
CSAVE 
CSNG 
CSRL.IN 
DATA 
OEF FN 
DEF U5ft 
DEFDBL 
OEFINT 
DEFSNG 
DEFSTR 
OELETE 
DI" 

"""" ENO 
EOF 
ERASE 

E"'-
ERR 
ERROR 
EXP 
FIX 
FIJR/M::XT 
FIOE' 
FAES 
GOSU9/R£T~ 
OOTO 
1£U 
IF/GOTO 

IF/GOTO/ELSE 
I FITHEH 
IF /T HEN/ELSE 
l*EV. 
INPUT 
I JriPUT C 
I JriPUU 
I NSTR 
INT 
I NTCRVAL ON/Ol'"F /S TCP 
KEY 
KEY LIST 
KEY c»I /OFF 
KEY ON/OFF/STOP 
LEFTt 
LEN 
LET 
LINE 
LIM:: JJriPUT 
LIST 
LLJST 
LOAD 
LOCATE 
LOO 
LPOS 
LPRINT 
LPfUNT USING 
MJIFILE S ..._ 
NJOt 
ltOOS 
NOTOR ON/OFF 
NEW 
OCTS 
ON ERROR BOTO 
ON INTERVAl. 009U8 
ON KEY OOSlM 
ON 9PA I TE B09UB 
ON STOP GOSU8 
ON &TRIG G05U8 
ON/OOSUB 
ON/DOTO 
DPCN 

FIJR INPUT /OUTPUT IAPf'END 
AS CAS1 /CRT1 /OAP1 ILPT1 

OUT 
PAD 
PAINT 
POL 
P(£I( 

PI.AV 
POINT 
P0<£ 
P09 -PRINT 
PRINT C 
PRINT USING 
Ptl€T 
PUT SPRITE 
R£AD 

"°' RENUN 
RES TORE 
AESU£ 
R I GHTS 
RND ..... 
SA'IE 

"°""EN 
8GN ... 
SOUND -­SPACES 
SPC 
&PfllTE ON/OF F/S TOP 
SPRITE • .... 
STEP 
STIDC 
STOP 
STOP ON/OFF /STOP 
STR t 
STRID 
BTRJG ON/OFF/STOP 
STRING • ...... 
TAB 
TAH 
TINE 
TROFF 
TRON 
USR 
\IAL 
YARPTR 
I/DP 
YPEEK 
\IPOKE 
WAIT 
WIOTii 



Mike Gerra rd continu es the ar gument of text-only adventur es versus adventures with graphics. 

Text-only wins 
ew weeks ago (PCN issue 44), John 

Letticc asked if the new breed of 
aphics adventures was killing off 

the traditional 1cx1-onlyqucst. lfth c latter 
v.-cren·t qunc ready for bunal JUSI yet. he 
suggested, they were at lea5t in the 
Intensive Care Unit with liule hope of 
recovery. 

I don't want 10 make a 
simple biased state- lflilil•ii:r.~ 
ment for the opposite 
view, but while 1t"strue 
1hat the new graphics 
adventures are holding 
cent re-stage at the mo­
ment, I bche\.·c that the 
text adventure could be 
on the verge or. and I 
choose the words careful­
ly, a quantum leap, thanks 
in part to some of the 
techniqucsdevclopedinget­
ung the likes of The Hobbit 
and Valhalla to the screen. 

In talk.mg of those l\\-O 
adve ntur es in particula r , John Lettice 
praised the way they made use of a type of 
art ificial intelltgence in the programs so 
that cbaraciers like Thor and Thorin arc 
able to aCI independently of the pla)'er. 
While I too admire this technique it is of 
cou rse no1hing 10 do specifically with the 
graphics elements, but could be used 
equally to enhance text-only programs. 

To some extent this is already being 
done in the Dungeons and Dragonsstyleof 
game, where the character set up at the 
beginni ng has an inOuence on the likely 
outcome of certain events. and although 
this is nothing in comparison 10 the 
characters wandering round at will m The 
ll obbi t , or the fact that the snake m 
Valhalla may decide to drink lhe wine, to 
the bewilderment of all concerned, I'm 
sure this is one way in which text-only 
adventures wall develop. unhindered by 
the addit ional problems faan ggames with 
graphics. 

Those graphics pages arc great consum­
ers of two items that most adventures can 
little spare: memory and t ime. Wailing for 
the picture to be drawn i.s all very well the 
first time. but no mauer how impressive 11 
maybe, do you reallywant tos11 and watch 
a particular loca1ion being drawn for the 
fiftieth 1ime when you're aching to pass 
through en ro u1e 10 somewhere else? And 
isa picture really wonh a thousand words? 
Well , ii needs 10 be in term s of lhe memory 

i 11 consumes. bul for me a few dozen 
: well-chosen words are wonh any or the 

pictures in recent gra phics adven tures. 
; Take The ll obbit , for example , which 

opens with 'You are in a comfortab(e 
tunnel like hall. To the east there is the 
round green door.· Apart from the fact that 
II should ha, ,e a hyphen in tunnel-hkc. the 
description is mundane in the extreme and 
could have come out or a Janet and John 

book: 'll ere is 
Bilbo. See Bilbo 
read the map.' 
Fun her on: 

unatmos-
phenc as 
)'OU can 
get. and 
sho uld 
read the 
trolls' 

footprints in 
anyca.se. 

Withoul the pictures the text 
could draw much more on the words from 
the original book ... Tolkcin, after all. 
was a better writer than any programmer 
could hope 10 be. and \\it h more room to 
concent rate on the text you could avoid 
silly responses, as happens when 'You arc 
at !he Great River. What now?' If you reply 
'Swim River : the program answers 'I do 
not sec lhc ri\'er here.· 

, Let me say that I am a g.rea1 ran or 
graphics adventures, but much as I enjoy 
playing Valhalla I can't see it becoming an 
all-time classic. panly 
because its locations 
and descriptions arc 
e\·cn ske1duer than 
those in The ll ob-

mountains 
Asgard,' 
arc in an icy 
waste in hell.' 
and 'You are In 
I lei's hall. 
which is in 
hell' being 
typical exam­
ples. How could anyone 
prefer ad,·cnlures to develop m 1h1s way, 
after the descnpt1"e traditions established 
in the original mainframe Adventure: 

'You arc in a splendid chambtr in an 
cast-wat canyon. The walls arc froun 
n1,~rs of orange stone and a carved pillar 
rises to the u,lmg JO fttt abovt. Tht floor is 
formed from smooth marble slabs, arrd iJ 
slightly worn in tht ccnlrc. Thtrt is a littlt 
bird htrc, singirrg merrily.' Or 'You art in 

tht Hall of the Mountain Kings, a hugt 
room decorated w'1h majtstic statues. The 
cast wall is covertd by trophies and the 
mounted heads of elves and mo,uters, with 
p carvtd granitt throne standing beneath 
them. The hall is hung about with 1he 
tattered remains of rich tapctria and has 
large doorways on all sida. A hugt green 
snake hisses fit raly at you.' 

And if anyone who has 
had their head stuck in The 
Hobbi t for the last six 
months complains that 
it's unfair to compare 
somet hing written on a 
mainframe with an 
adventure squeezed /1-';nlr.lW"' 
into the humb le 
Spec1rum. I' m 
quoting from the 
excellent Spee· 
trum version 
from Level 9, 
which has squeezed 
the original into Sir Clive's 
Jiule black box and added some 
locat ions to the fina l game. 

Not everyone has the imagination and 
descriptive powers to conjure up the' 
haun1ing a1mospherc suggested in the 
above locations. but you don't need the 
Nobel Prize for Literature to use words 
erree1ively. Le\'el9'slatcst text -only game , 
Lords of Time, is a clever Dr Who-style 
adventure where you can travel thro ugh 
time in a grandfather clock and wind up (if 
you 'll forgive the pun, which is also an 
unsubtle clue) in any or ninedirrere nt time 
zones. each with its own ad\·enture. 

When )'OU dc-<lock )'OU may find 
yourself ·on a Oat rocky plain which 
st retches for miles. It is covered by fine 
grey dust. The night air is cold . Luminous 
walk.ways travel east and west,' or perhaps 
')'OU are on a beach in a small bay 
surrounded by overhanging cliffs. Break· 
ersroll in from the sea 10 the non h . rocking 
the Viking longship drawn up on the sand 

north of you.' Even those simple 
descriptions couldn't be 

com·cyed fully on any 
micro. no matcer how 

good its graphics capa ­
bilities. 

Text and tasks arc the 
1wo vital factors in an 

adventure, and it will be 
intriguing 10 see the soft-

ware produced using The 
Quill, the recent adven· 
ture-genera ting program 
from Gil.soft. People with 

imagination but insufficient 
prog.rammingabditywillnow 

be able to write their own 
advent ures. and one or the first to use the 
genera tor . Denis Through the Drink ing 
Glass, shows how important the text is. 
Aucmp<s at cancaturing Den is and Mag-
gie on the cassettcco\·cr are disappointing, 
but the amusing rhymes in the tex1 enable 
you to conjure up your own real picture o f 
goings-on in Number Ten. Graphics would 37.., 
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Here at DBCS being able to sell hardware , organise training , provide all business and 

games software , supply all types of computer stationery and offer a wages bureau , can 

only -iean one thing : 

INDIVIDUAL ATTENTION TO YOUR PERSONAL NEEDS 

You can utilise our services as a package or pick the service that Is suited to your needs, 

but whatever you do , our personal attention to your requirements will remain constant. 

MAIL ORDER SALES 

We can supply any goods that you 

require on a mai l order basis . phone 

or write for a quotation and 

availability . All goods are supplied 

within 7 to 14 days . 

~ . 
~ 

T RAININ G 

While ll'WW'lg .. inducted When .. alS)pfy. 

~')'Item
. we c.nor~ tr,-.,g tor 'fOAJl 

:-:,=;:.::.=Ls~t=',.,. 

"'-­STATIONER Y SALE S 

SPECIAL PRICED PRODUCTS 

ALL PRICES INCLUDE VAT + DELIVERY 

PRINTERS 

DOT MATRIX 

OKIM82A 

SEIKOSHA GP700A 

COLOUR 

EPSONFX80 

DAISY WHEEL 

R.R.P. 

1:378.35 

£488.75 

£503.70 

DBCS PRICE 

[318 .00 

£399.95 

£405.00 

BROTHERHR15 
£51175 £410.00 

OUME 9,45RO 
£2024.00 £1654.00 

PhoneOt-4501388 forthebestprlceon any 

computer products! 

HOW TO ORDER 
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New-Sinclair QL 
There's no comparison chart, b 

The 5incwr Ql Is I new a,mputer. 
Not just• new SlncWr a,mputer, 

but I totally new sort of computer -
nothing like It exists lllywhere. 

It's not just a bit better thon this. 
Of. bit dleaper thon that - It's. 
computer that's very lwd to compue 
with anythir,s Just c:hed< the features 

== t~!:$~k e -" you do agree. there ~ only 
one course of action you ca.n take ... 
g<t yourself a Sindalr Ql at the 
earli<>t possible moment 

The Sindair QL has 
128K RAM. Big deal? 
sever.i moaos o11er 12SK P>M"' 
more, as slandard. The 'What Mco7 
table for December 1983 losts <M< 
50 of them - but 40 of the 50 m,cros 
loted cost CNef £2,500! 

The Slnda,r Ql olle,, you 1281( 
RAM for under £400, and an opbon 
to expand to 640I<. That's a lot of 
bytes to the pound! 

The Sindair QL has 
a 32-bit processor. 
Who else? 
Under £2,700, nobody Eve, the new 
generaoonofblM,esscomputen. sum as the IBM PC.are only now 
bqijn,::;ngto'::~J',;,~ 
68000 C::-w,dely regarded .. 
the most pow«fut moaoproce,oo 
available-w,11 remain a luxury 

Yet w,th the S,nda,r Q~ the 
32-btt Motorola 68008 is available 
lor less thon £400. 

You can also be sure that the Ql 
w,II not beoomeoutdated. 32-btt 
architecture ts future·proof 

Exdusive: new QDOS 
operating system 

=~=~s::bthe 
68000 famoly of pro=,on. •nd may 
welt beoome the industiy standard 

QOOS • a ~nsie-user. mult,­
taslar,s ume-,1,ced system ~ 
Stnda,t's new Supen!ASIC as a 
oommand~ 

One of rts most s,gr,,ficant 
features• its very powelful mult,-

::!1 = =~n ..-nultaneously It can also display the 
results simultaneously 1n different 
portk>ns of the screen. These are 
feawres not nom,aly ava,lable oo cc,n,putffi-,.. less thon £7,0CXJ 

Expansoonslot 

New professional 
keyboard 
The Ql keyboard • designed lor fast 
,nput of data and program< 

It is a full-<ae QWERlY 
keyboard. wrth 65 ~ ondudorc• 
spaa, bar, left-,r,d ngtt-hand shdl 
keys, five funct,on keys. and four 
s,parate rurso<-control keys- key 
acbon • posruve and preose 

A membrane beneath the 
keyboard protects the machone from 
dust (and coffeeO. and lor usen 'Ml<> 
find an angled keyboard mo,e 
comfO<talile. the a,mputer can be 
~thebad<by,mal 

l!! Sln(k ,t Ol. 0005. Ql Uland zx ~ 
aRb lOtl'nllb ds.,ici,w~Ucl 



£399 
tecause theres no comparison! 

Advanced new friendly 
language - Sinclair 
SuperBASIC 
The new S1nclaor Supe<BASIC 
combines the famoloanty ol BASIC with 
a nutnl>ef ol ma,or developments 
wtuch allow the OL\ fuil p()',Yef to be 
explorted 

Unl1lceoonvenbonal BASIC. ,Is 

procedure faality aAows code to be 
wntten 1n dwty-defined bloclcs .... 
tendabd1ty allows new p<ocedures to 
beadded which wlil WO!i< on exactly 

=~:"!>:?:o~~.,,J'; 
wnstant execullon speed means that 
Superl!ASIC does not g<t slower as 
progwns g<t ia,ger 

~ Quill bsd. Ndwe and Abicus 
are tt.1de mirln of Pstor, lid 

lnduded - superb professional software 
The suite of four progams is written by Pslon spt(Ylly for the QL and 
~~:tes~~=.:('~~p1e."",;'!,~;;.and 
transfffled~ spr .. dsheet to graphia f0< an Instant visual p<tsentation.) 

'M>rd·processing 

Ctrta,n to set a new standard ol 
txedenct, OL Ouil USts the p()',Yef ol 
the OL to show on the screen exactly 
what you key 1n. and to pnnt out 
... ctJy what you see on the "'°"" 

A~ can be """8 OL 
Ou1N for-d-procffllng within 
mmutes. 

OL Quill bnngs you al the 
-..Sol a vtf'f advanctd wool­
~package 

Spreadsheet 
. . . 
~ __:..:---:.:.-·· - · -

. - - -

OL Abarus makes •muitaneous 
calculabons and 'what w model­
construcbon easie" than they've eve< 

been. Sample appbbons are 
p<~ 1nclud1ns budget-plann~ 
and cash-flow analysis. Qt. Abarus 
...... you to refer to rows, oolumns ==~""=&:.~ 
assigned to change a vanable and 
cany out a complete 'what of 
calwlationwith a~ lrey-strolce 

Business graphics 

hn1h1~:n~ 
-

OL Easel ~ a h,gh-resolution oolcxJr 
prqvam so tAS'f to use you probably 
wonl refer to the manual! It handles 
anything from hne,, shaded curves°' 
holograms to a...rlapptf"8"' stacktd 
bars °' poe chart,. OL Easel does not 

:l~~·~en';~~\~~:t'cks.gn 
and scaJ,ng automallcally °' under 
yoor oontrol Text CdJ1 be added and 
ait'1'ed as s,mply as data. 

Database management 

OL Archove • a vtf'f pow<fful fihng 
systemwhochsetsnewstandards.us,ng 
a Jarw,age even simple< than BASIC. 
It combones east ol use for swnple 
appiabons - such as card 1nd,ces -
with huge power as a multi-file data 
p<ocesSO< 

MtAS'f·lo-use~faolity 
means that you don't have to ask for 
your file by ,ts full name - a few letters 
are enough. 

New - the Sindair QLUB 
The OLUB • the OL Users Bureau. 
Mtmbenhop • open to al OL ownen. 
Fo< an annoal subsalplion ol £35, 
OLUB members rect1vt one free 
update to each ol the lour p<ograms 
suppl,ed with the Ol. and ... 
bt~-ers.Sonda,has 
also made exdus,ve arrangements 
forOLUBmembtrs to obtain soft­
ware as.slanco on OL Owl. Abarus. 
Archove"' Easel by wnting to f'!slor1. 

The Sindair QL challenge 
K you're senou,ly <Xlfl5ldenr« i1fY 

=~~~~~""'~~ .. 
a publ,shedcompanson chart JO( the 
machont you·re <Xlfl5ldenr« c,,ot one 
we"ve aeated ounefves) and gr,e you 
the Sinclair OL figur .. detal by detail 

Take action today! · 
To order by mail 
- complete the coupon and send 
,t to the FREEPOST address below 

~~~=:~t,t 
Full details w,11 be sent when we 
~yourO<dtr 

To order by telephone 
- phone Camberley (0276) 685311; 
- have yoor aedrt card (Access 
Bardayard, Trustard) nunbe< ready 

:x:~~~1:tt~~al:r 
telephone staff for-· deta1ls­
Ploase do not use this number for 
other enquiries. 

For more information 
Phone Cambtr1ey (0276) 686100, O< 
use the coupon to g<t a OL brochure 
Due to demand delivery may take 
mO(e than 2B days. \bur order w,I be 
acknowledg,od .-nmed,ately woth an 

expected sh,prnent date. -
that S1ncla,r offers a 14-day money­
bad< undtrtaJong. 

to: -r ""8tdl Ltd, Compute< OMslon, FOEEPOS't Comberley. Sumy, GU15 381l 

Item Code Item Price £ Total £ 

SondwCll~• 6000 39900 

I OlUlmom,mhp(oneyo,,) 6100 3500 

""""r&P"'""f(l,,ye<d«-£390) 6999 795 

I 
-t,d,the-boll­

,..-."""'°modtp,yiblotoSondu-Udb f._ 

-cho,g< my llccffi/8i1dlywd Tovstwd- No 

I ,.,..,,.,,,.,,.., 
I I I I I I 

I I I 

I I I I I 

I --,.,.·-~the-Qla,mput .. -·------------~ 

I -><ndmeaSonduQlbeochun, 

Sinclair R<surch Ltd, Stanhope Road, Camberley, Su"ey, GU15 3PS. 



• M only spo il a game hke this . not enhance it. 
Th e manag1ngd1rectorof a ,erysuccess­

ful softw are house said lhat he 100 1houg h1 
the days of the 1ext-on ly ad\' entur c " e re 
numbered. and \,\·hat thep ublic"antcd was 
graphics qu ests galore 

lt\hard to argue v.11hsomeone \.\hO has 
a first-class track record of )p<>t1ing 1he 
kind of wf t\.\are peop le \.\ant . bu1 in a \\3)' 
1his kind of thin king has alwa) ) go ne on. 
Th e 1menti on of photograph). for inst­
ance. \\ 3S said IO signal the deat h of 
pam tm g. TV. th e end of both films and 
radio. and C\Cry new invention herald s the 
end of books. 

Con\'crsely. tele \·is1on has been de­
scribed as radio w11h pie1urcs. and the same 
could be said of gra phics ad\ Cnture s: 
they' re JUSt texl ad\ Cntur es with a few 
pictures stuck on. but because the pictu res 
are what's new they're gell ing all the 
anention at lhe mom ent. Just as for man) 
people 1he goggle-box v.111 ne\ e r replace 

the magic of hstenm g 10 a good radi o 
programme. v.herc you use )Our mmd 10 
create pictu re)O f lhe people and places. so 
graphics adventures won ·1 rep lace 1cx1-
only adventure s. 

A classic example of this v.as 1he radio 
corne d) program. The Goo n Show. An 
altcmp t to 1ransfcr the show to tele,1s1on 
w11h puppets was doo med 10 failur e 
beca use no-o ne . howe.,.er talen ted. could 
crea te puppets to ma1ch th e unique 
p1cturese , er)One held of "hat Eccles and 
Blueboule looked hke. 

An othe r advantage that Jo hn Lctt1ce 
saw in lhe late st graphics adventure s wa.s 
that no two gamc-s arc e\ ·er pla)ed the same 
v.,ay Thi s 1.s true. m a different "3)'. of 
te'<t-only ad-..enture s. as people would 
ha rdly play them for months on e nd 
oth erwise . but 1n any case. do people stop 
reading books bt-cause the pages ne\ er 
change? Th e I lobb 1t is a boo k that people 
read over and O\Cr aga m wnhout deman-

ding a differen t ou tcome . 
Ther e's no doubt that graphics ad\Cn· 

lures are v. hat's hap pen ing at the momen t . 
and bo1h Melbourn e ll o use and Legend 
are wor king on follO\\·ups 1hat promi se to 
be bigger and beuer . A softwar ecollec t1on 
will be the poo re r v.,11hout the best of the se. 
but the lext-only type aren' t going to 
disappear. they' re going 10 improve dra­
matic ally. 

Consider the memo ry soo n to be 
avai lable o n the Smcla1r OL. and on 
machine s likely to follow that . and think 
what could be achieve d by using 1hat 
me mory for text alone. yet incorpo rating 
1he a nific, al m1clhgcnce elements o f the 
graph 1C\ ad\en 1ures. 

Soon )Ou'II be able to take the centr al 
pan in any book of )OUT cho ice. fro m 
Winnie -the-Pooh to Confessions of a 
Windo\\ Cleane r. And \.\hO kno"~ · b) the 
end of the )Car )OU might C\Cn be able 10 
rev.nlcG eo rgeO rv.cll \ 198-i. . '°' 
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Fleets of computer games have invaded your local 
HMV shop. This is just a selection of what you'll pnd. 

So get here now and prepare for battle. 
ZX SPECTRUM Space Joust (Software Projects) 
Ave Attack {Ultimate) 5.50 ORIC I 
Fighter Pilot (DigitoQ 7. 95 Zorgon's Revenge (ljK) 
Monie Miner (Software Projects) 5. 95 Island of Death (Ocean) 
Hunchback (Ocean) 6. 90 Mr Wimpy (Ocean) 
Fred (Quicksilvo) 6. 95 Dracula's Revenge (Softek) 
3-0 Ant Attack (Quicksilvo) 6. 95 Harrier Attack (Mortech) 
Holl of the Things (CrystoQ 7.50 Colossal Adventure (Level 9) 
Birds and Bees (Bug Byte) 6. 95 BBC 
Pinball Wizard (CP Softworq 5. 95 Hunchback (Superior SoftworeJ 
Bear Bovver (Aroc) 6. 95 Gor( (Doctor So(!) 
Football Monoger (Addictive Gomes) 6. 95 Q·mon (MRM) 
Lords of Time {Level 9) 9. 90 Twin Kingdom Volley (Bug Byte) 
The Hobbit (Melbourne Housq 14. 95 3·D Bomb Alley (Software Invasion) 
Oossic Adventure (Melbourne House) 6. 95 Missile Control (Gemini) 
Snooker (Aroc) 5. 95 Germon Moster (Kosmo~ 
Bridge Player (CP Software) 8. 95 Just A Mot (Suli~ 

5.95 

8.50 
6.90 
6.90 
6.95 
6.95 
9.90 

7.95 
7.95 
5.90 
9.50 
7.95 
9.95 
9.95 
9.95 

Drogonsbane (Quicksilvo) 6. 95 DRAGON 32 
The Quill (Gilso(!) 14. 95 Maurice Minor O Morrison Micros) 6. 95 
Primary ArtthmeVc (Rose) 5. 95 Ugh (Softek) 8. 95 
French Mistress (Kosmos) 9. 95 Tronsylvonion Tower (Richard Shepherd} 6.50 
0-Level Chemistry (Colpoc) 7.50 Up Periscope (Beyond Software) 6. 95 
COMMODORE 64 ELECTRON 
Scuba Dive (Mortech) 6. 95 Kamikaze (A & F Software) 
Rollerball (Ocean) 6. 90 Cylon Attack (A & F Software) 
Panic (Interceptor) 7.00 Twin Kingdom Volley (Bug Byte) 
Siren Ctty (Interceptor) 7.00 
Hust/er (Bubblebus) 6. 99 
Mothership (Aroc) 7. 95 
Snowball (Level 9) 9. 90 
Ultisynth (Quicksilvo) 14. 95 
Word Power (Sulis) 9.95 
VIC20 
Wizard and Princess (Melbourne House) 5.95 
Jet Pock (Ultimotq 5.50 
Loser Zone (Llomoso(!) 6. 00 
Bewitched (lmoginq 5.50 
Not a,ailable in· Brd(ord, Edlnbw1h, Enfield, Gloucrsttr, ltkCJ:ttr, 
ltw1shom, Nonlnfhom. forutl'IOWI ond Sunderland. 

theHMVshop 

7.90 
7.90 
9.50 

29 



Suffering from keybo ard finger? Take a break with a boo k. 

'The IBM Ptr10MI Computer 
Handbook' edMed by Dzinur 
Dnmlieb, published by Prism 
Pras lin 1ssodation witll PC 
User) ot £11.95 fpaperllack, 240 
pqesJ. 
It 's hard to see who will buy this 
weighty tome . The 455 pages 
are divided into two sect ions ; 
the first ten chapters introduce 
the world of computers to the 
newcomer , while the latter half 
is dedicated to indices which the 
PC user will find invaluab le. 

These includ e lists of soft­
ware, periphe rals (fancy a 
1 K x I K colour graphi cs con­
troller card, or a voice recogni­
tion board?). suppliers and 

distribu tors , periodicals and 
user groups. 

So, while the first section is a 
good introduction to the 
machine for those th inking 
about buying a PC or who've 
ju st got into using one, the 
second part wou ld be of most 
use to a more experienced user. 

The detailed opening chap­
ters (each with its own glossa ry) 
include a brief histo ry of corn· 
pul ing, using software. how 
and wher e to buy the hardwa re 
and an introduction 10 the 
mach ine. Other top ics are the 
major uses of personal comp u· 
ters ; principles or database 
management. word process ing , 
spreadsheets, t elecommuni ca­
tions and even games. There is a 
useful section on comp uterising 
your busine s and a fairly com­
prehensive list or releva nt soft­
ware (with a brief descrip t ion of 
each produc t ) at the end of each 
chapter. 

The English edition has a 
41-page supplem ent giving de­
tails of British and European 
sources of PC software . but 
lacks such informa t ion as where 
to get peripherals and such 
novelti es as bum per stickers 

w nte your own machine cocfe adventures 

reading ·JBM PC's Eat App les'. 
Or how about an 'Anchor Pad' 
which secures your PC to your 
desk with 6(X) poun ds of 'grip 
stre ngth '. 

Overall , it's a handy book for 
the first-time user and would 
serve those wishing to learn 
more abo ut the geneal pnnci­
ples behind the micro boo m ; 
but those who subscribe to one 
of more of the man y micro 
magazines and who know th e 
basics will find it largely redun­
dant. BS 

'40 Educationll Games for the 
B8C Micro' by Vince AjJt>S, 
published by Cronoci,, ot £5.95 
(paperback, 203 pagnJ . 
£5.95 for40programs must bea 
bargain when one cassette 
game costs as much , and these 
have the added extra of mixing 
ent ertai nment with educa tion. 

Some old familiarsc ropup­
l-langman , Noughts and Cros­
ses and so on. while math s, 
geog raphy, gra mmar, m usic. 
weights and measures are dea lt 
with in a light-hearted way. 

This book is not for the 
newcomer, but for someone 
who knows the BBC and wants 

to test its capabi lity in handl ing 
programs. Each of the 40 prog­
ram s follows the sa me format: a 
brief introduction , how to play 
and some programmin g hints 
followed by the listing itself. 
Howeve r it 's a pity the hints do 
not accompany each program , 
even though they are on ly on 
how to change data . In t~is 
boo" you have to think things 
out and as your programm ing 
skills increase you can change 
the listings to make tasks more 
difficult. SG 

hllhout :my know/eJs• of macl,;,,. co.k ...luts«vtr 

JO 

11/l QUIU • • m,jo< - util.y wnn- ;.. ...d,.,. ""'- ..!,;J, .Dow. 
~ J,. ....... - •• .-i- lug,-,-! ...d,.,. '°"" 
..i-..- ol "'f'<'"" ~..J;,y •• """1.....,.;l,bk .. J,. - ......... 

""! lu.owl.Js-ol ...d,.,. ""'- """'-· 
- Uting • lllfflU ~ ,y,tf!m yo,u -, creMe woelJ O¥W aoo loc.:..:ion., 

.k.aib. J.- ..J __. .... a b.t-J.... . Y- -,d.o. lill J.... 
,.;,). .i,;.... ..J p..lJa.. .11""' d..;,.. H..ins , ... ..i 1""' ""-­
you -, .J.a ..J <><p<rim<n< ,.;,). ""!_..,.....I, J,. S-"' of - . 
A pm fo....J ..i-..~ -, b. ....J •• "!" lo, l..a """!'ktion. 
WI.a, you ....... .1 ... ... 111EQU!Uwill .U...you •• .-1-·"'l'l'ol 
you• ..i.-..,. ..!,;J, will.,..~ ol J......;. QUIU ..i. ... 
.0 due you ra,y r a,pia --, to -,ow lnmd,.. 
11/EQUIU;. ~ ,.;,J. • d.t,;1..1 .. ....! -..I ..!,;J,..,.... """! 

a.p«t of it, we UI writing .dwnrura. 

FOR 11IE 48K SPECTRUM AT £14.95 
Now avai/abl, in /arg,r branches of W. H . 
Smith, Boots, John M,n ziu and from many 
compult!r shops nationwide, or direct from us 
by post or t<I,phon, . 

SAE for full dnai/s of our range. 

Dakrooqulretw- . 

GILSOFf 
JO Hawtllon Rood 
Bony 
Soo .. G.__ 
CFOL£ 
w<-i 732765 

Credit Car d Order line 
Penoaally IMMCd for 24 houri 

90222 41361 Ext430 
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"Leaves the Atari, Ora 
and Lynx 

f fihfriri iir&Hti.HI ------ -. -----illlilllill ________ _ _______ .......... . 
············-­--·-········­•• 

Choosing a home compu19r Is a bit Hke 
playing a video game. The more you ~ the 
better you get. So you'd expect people who 
spend their working life choosing computers 
to be pretty good at the game. Quick to shoot 
down a fault. Pleased when they find an 
improvement. 

Recently Which Micro? and What Micro? 
tested the Spectravideo SV 318. Here's what 
they had to say: 

"The first cheap. high performance 
computer ... " 

"Double precision numbers ... are ideal 
for companies with turnovers under 
£999,999,999,999.99." 

Speclmldeo SV 318: Memory - 32K ROM expandable to 96K, 32K RAM expandable to 144K: Keyboard - calculator type, n keys, 
10 function keys, built in JoYst,ck/cursorcontrot: Graphics - 16 colours,256 x 192 high resolut,ongroph,cs, 32spntes: Sound - 3 channels, 
Soctovesperchonnel: CP/M • compotibili1y-over3000existingsoftworepackoges: Storage-cosseltedrive,256Kd,scdnvecopacity· 
SUggested retail price - £186. 

Speclmldeo SY 328: Memo,y - 32K ROM expandable to 96K, SOK RAM expandable to 144K: Keyboard - full word processor type, 
87 keys, 10 function keys, built in cursor control: Graphics - 16 colours, 256 x 192 high resolution graphics, 32 sprites: Sound - 3 channels, 
8 octaves per channel: CP/ M • compatibility-over3000 existing software packages: Storage - cassette drive, 256K disc drrve capacity: 
SUggested retail price - £262 

A full range Of pefipllSl'ols ore olsO ovolloble. 



..... most people will notice how eo&f It is 
to prOduce graphics with the Basic ... 

"This is a BBC class machine." 

"As a computer for the enthusiast it is well 
nigh perfect." 

"A goOd micro for tomorrow." 

SV·318 SV·328 
PERSONAL COMPUTERS 

Spectrovldeo lid , 165 Garth Rood, Morden, Surrey SM4 4LM 
Telephone 01·330 0101 Telex 28704 MMH VA/¥', 

RII in the coupon tOday and we'll mail 
you the reports as well as a full technical 
specification brochure in colour of this 
amazing new personal computer or see the 
Spectravideo for yourself at most leading 
computer stockists. 

,-- ----- ------
To SpectrOVldeo Lid. 165 Garth Rood. Morden. Surrey SM4 4LM 

I I am 1nt8fesled m Specl,ovldeo computers and penphero!s Pteose I =::.:e file lotes1 reports together ¥;1th a full techn.col spec1hcot.on 

I Nome------ -- --- -I Address __________ _ 

I 
I Tel No _ .STOCOde _ _ PCNl l&i 

I 



If you have been waiting for priinter 
- f .. .. ~ 

prices to fall -THE WAIT IS 0V~R !! 
SHINWA CTI CP80 IDEAL FOR 

SCREEN DUMPS AND PROG RAM LISTING 

The mo st popular 80 CPS Mat rix Print er available! 
Des igned to be Epson compat ible, with all 
the same featu res. 

• FRICTION & TRACTOR AS STANDARD 
• 80 CPS • BI-DIRECTIONAL, LOGIC 
SEEKING • TRUE DESCENDERS 
• HI-RES BI T IMAGE+ BLOCK GRAPHIC 
PRI NTOUT MODES • SUB & SUPER SCRIPTS 
• I TALI C PRINTING • AUTO UNDERLINING 
• CONDENSED AND EMPHASISED PRINTING 
• EXPANDED AND DOUBLE STRIKE PRINTING 
• COMPACT LIGH TWEIGHT DESIGN 

DAISYSTEP 2000 IDEAL FOR QUALIT Y PRINTOUT 
THE KEVAKI 100% GUARANTEE 
- Full r yr no quibbl• rwmnty 
- 1' tllv Man,y &ck Gu,r,nt# 
- 011,r,ry withm l Uys sub,.ct to 

~-1/MJl/1ty 
A new low cost , low noise, fully fea tur ed Daisywheel Prin ter . 

• WORDSTAR COMPATIBLE • QUME COMPATIBLE RIBBONS AND 
DAISYWHEELS • 20 CPS MAXIMUM • 10, 12, AND 15 CHARACTERS 
PER INCH • PLATEN LENGTH: 13" • INTERFACE: PARA LLEL -
CENTRONICS, OPTIONAL RS232 • WEIGHT: 9.5 kg. 

Telephone Credit Card Orders welcome. 
Personal Collection welcome, Monday 
to Saturday - 9.00 am until 7.00 pm. 

•up to£ 1000 Instant Credit 01KJi!oble, 
full 'Written details on oppllcotlon. 
Rt poym ents quoted ore correct at time of 
!}Olng to press. ,---------------~ • To: Keyaki Ltd, Enterprise House, 44 Terrace Road, 

Walton -on Tham es, Surrey KT12 2SD 

Pita~ send~ ........................ . 

Shlnwo CT CP80 printers at 

£238.85 Inc. VAT & £10 Del, 

and/or ................................ .. . 
Oofsystep 2000 prfnttN 01 

£342.35 Inc. VAT & £10 lftl . 

.................................... Postcode ............. . 

Telephone ................. ..................... .......... .. . 
Tick box fordetol/sofSer/ol l nterfoce options D 

I Tkkbox for details of Instant Credit up 10£1000 D 
I 
I ~:e:~o~~=ie ~;9;~,::j[J~·;~;~;~~;~/C~~d'::o~ .......... . 
: I II I I I I I I I I I I I I I I I 
I Signature .................................................................... . 

I ~ ~ PCN3 

',.n~ T EDUCATIONAL ENQU,RIESWELCoME-



Objectives 
Quicksilva prefers to call the program a 
music processor rath er than a synthesiser. 
and in fairness the program is closer to the 
former, since it possesses few of the 
capabilities of a true, dedicated synthesis· 
er. But what a food processor does for 
food . Ultisynth does for music. Even the 
musically incompetent should find them· 
selves capable of producing excellent 
sounds and rhythms wi thin a couple of 
minutes at the keyboard. 

In use 
Ultisynth presents you with a seven option 
menu. Two opt ions are for t he load ing and 
saving of tunes. background rhythms. or 
any piece of music that happens to be in the 
machine at the time. 

Like a good word processor, Ult isynth 
won't automat ically save everything onto 
tape: instead it asks you which sect ions of 
the music you wish to store . Every note 
ente red has an associated number , and in 
total, Ultisynth is capable of s1oring over 
7 ,O(k) not es. 

When in record mode. it is possible to 

r ~ JR:: mik Sof1ware'searlysynt h~sise r for ~ / 1he Vic 20 was well-received. Now 
~ thi s has been upgraded to run on the 

~ 0 ~i%modore 64. but has it been worth the 

~ Objectives 
-iii# Some music programs set out to be simply 

.- .-

1~' 1; 

programs that play music, but right from 
the stan Multisynth has its hea rt set on 
being a t rue synthesiser, since in use it is 
very similar to using a dedicated machine. 

Of course. you can use it to play music, 
but it isas an impersonation of a synt hesiser 
that it will stand or fall. 

In use 

ente r music a note at a time. You won't 
hear it being played in th is mode , but you 
can set up pre-defin ed rhythms by moving 
notes up and dow n the scree n , decid ing 
what key or octave to play them in, and also 
for how long they are to be played. 

These compositions can be stored as one 
of th e two user-defin ed background 
rhythms, of which there are eight. access i­
ble by either voice 2 or voice 3 of the thre e 
available on the 64. 

Voice I is used for the actual playing, 
and upon entering keyboard mode th is 
voice doe s the talking. Th e keyboard is 
treated as a piano keyboa rd , with no tes 
being played by simply pre ssing keys. All 
of the features associat ed with each voice 
can be easily alte red , such as the shape of 
the envelo pe , the level of filtering, pulse 
widths and so on . Such advanced features 
as ring modulat ion and synchronisation are 
also adequately coped with. 

Othe r musical effects such as glissando 
(the sweepi ng of notes) are included. Bu t 
th e highlight of the U ltisynth package is the 
Pretab fea tur e, which gives cont rol of the 
filter cutoff frequency and resonance. 
pulse width.and th e frequency of voice 1 in 
real t ime , by altering a pre-de fined table or 
values. 

Verdict 
By the time you've got two background 
"rhythm s going in synchronisation with 
voice I play ing the leadi ng melody, you're 

well on you r way to jo inin g Mike Oldfi eld 
at the keyboa rds. 

A couple of minor complai nts preven t 
this program from rece iving an A 1 rati ng. 
As you merrily plough through the manu ­
al. following the instructions and alt ering 
everythi ng, you rapidly find yourself in 
chaos, and ther e is no way of ttsetting 
every thing back to normal, short of 
re-loading the program. 

Finally , altering the tempo of the voices 
is a rather hit and miss affair , since the 
meth od used to con tro l this is not the 
easies t to master. 

Despite th at, a triumph for Quicksilva 
which anyone remotely interested in music 
should consider. 

-; 
~ 

0 ,, ,, 
Ult isynth gets my app roval because it's 

easyto use ,offers goodcontrol. works with 
all three voices and allows you to save your 
music to tape. \ / ..... ,/~ 
RATING(/5) l..astioc_.. 
Uullllll)' 

U..Gf- •••• •••• -4J. -·- ·····@ "-" Ultisynth 64 $rltNI Commodore 64 Mc. 
£14.95 ,.....,_ Quicksilva Ltd, Palmcrston 
Park House. 13 Palmerston Road. 
Southampton SOI ILL(0703 -26Sl 5) fonut 
Cassette ~ MachinecodcOtlNI-....... 
None o.tllt Mail order/Retail 

~I 
I 

;xx ,1;1 
Conseq uent ly some keys on the keyboa rd 
do not produce any sounds when preSsed . 
but are jus t left there to make up the 
numbers . 

Thi sisapart from twoof 1hem , which can 
easily be pressed by mistake. and instead of 
playing a note th e· A· and ·s• keys will send 
you up and down the octaves with many a 
dire consequence. 

One nice point about thi s displayis that a 
litt le blob lights up on the key that you're 
pressing to show you where you are on the 
keyboa rd . 

To leave this displa y and move onto the 
first menu screen, you press the left arrow 
key, and th en feel faint at the sight of a 
million and one opt ions open to you . 

These are notquit eas frighteningas they 
seem, since they are used mainl y for voice 
1, to set up the shape of the envelope, 1he 
pulse widths, and soo n . However. pressing 
anothe r key takes you onto th e maste r 
cont rol panel , and if you didn 'tfaint before , 
you will when you see thi s, since there are 
at least two million and two optio ns to thi s 
one. 

But , hang on , there aren' t - half the 
opt ions shown here work on th e previous 
men u. but weren't displayed on th e scree n 

du e to lack of space. This is con fusing and 
misleading, and causes many a strange 
note to be played . 

Verdict 
It docsn 't appear to be possib le to have all 
thr ee voices playing at once, and at first the 
package presents it self as a very confusing 
one if you want to do anything other than 
jus t play a few notes. 

The effects are all in ther e. somew her e. 
but finding the m is th e pro blem . The 
p relimina ry version of the m anual that I 
had certainly needs some work done on it . 
But overall it wasdefin itelywonh th e wait . 

•••• ••• ••• •••• 
Mme Multisynth 64 s,.tem Commodore 64 
Price £14.99 ......._. Romi~ Software. 272 
Argyll Avenue, Slough SLI 4HE (0753-71535) 
fll'IIIII Cassem~ ......... Machine code OtMr 
...... Original vel'lion for Vic 20 o.tllts Mad 
order/Retail 



ROM extension 
board for the 
BBC Micro 

Personal Computer News January '84 
• ... the Romex 13 is the best I have seen·. 

et GCC (Cambridce) Limited 
66 High Street Sawston, Cambridce CB2 4BG 
Telephone: Cambrid&e (0223) 835330/834641 

• Telex: 81594 SAWCOM 

This GCC designed add-on enables the user to 
increase sideways ROM capacity from the basic 
4 sockets up to the full 16, which is capable of 
support by the current operating system. 

• Mounts 1ns1de the hd of the 
BBC computer 

• Normal~. no soldering required 

• Ooes not suffer from over­
heating problems 

ROMSIEPROMS-accommodates 2764, 27128 
and 2732 EPROMS. 

Price 1nclud1ng VAT £45.94 (+£1.75 p&p). 

STOCK SUBJECT TO PRIOR SALE 
lrtdl&LOCIIMl*')'~welctwne . 
""°"COff.etMbmedP"ClollfflS.. 

POi MARC I-I 10 1984 



.l\~]~~~~J~s~ 
l'laranfl Learn 

Colin Cohen on educational software for the Dragon, Spectrum , BBC and Commodore 64 

IN PCN 48 I mentioned there were 
ce rt ain co nventions observed by book 
publishers. One of the most obvious is 

that in the better class of produc t ion the 
publishe r take a certain amoun t of care to 
e nsure that the pages don't fall out. This is 
the nearest eq uivalent that I can t hink of to 
a series of programs that won 't load. 

Good Housekeeping 
When I received t he first series of Good 
Housekuping software (it is available for 
the Spectrum as well as the Beeb) they 
would not load. Or rather. out of a who le 
series, only one program would load and 
the usual ope rat ing system fixes had no 
effect. All I he programs had to be returned 
for replace ment. 

It would seem that all National Maga­
zine's resources have been concentrated 
on protecting the tapes against copying ­
indeed you arc even warned that attempts 
of copying may affect the tapes them­

selves. 
My major complaint is that 
some of the programs start 
in Basic while others are in 

code. While it is not expec ted 
that a child should start the 

p rograms on their own it 
seems qui te reasonable that they should be 
able to use them unsupervised subsequent· 
ly. This is made difficult because some of 
them are loade d with c1tAIN .... and others 
with *RuN. The re is nothi ng on the tapes to 
indicate this and the pare nts' handbook is 
printed in a type small enough to make 
PCN's small ads look large. 

Apart from this annoying 
idiosyncracy the programs 
have common features. 
There is Nat Mag·s own 
'Mr T who does a 
neat litt le dance if 
you get something 
right . and turns 
some fai rly odd 
colours if you 
have a load error (there was only one on the 
replacement tapes). All the programs have 
a common tit le page and the block numbers 
count back to zero through the lengthy 
load. There are also common parent 
screens. 

Number Games is a pre-school teaching 
aid. In the first stage the spots jump off a 
ladybird and then have to be counted back 
on again. A nice touch is the way the 

ft\ ladybird is animated and 
\!J walks off th e screen when 

the child gets it right. A later 
version requires the child to 
count the spots and then tap 
the approp riate number key 
- as opposed to the ea rlier 
version in which the learner 

count s the spots out loud 
nd taps ·N· once for each spot. 

PCN MAROI 10 1984 

Other progra ms on the tape draw large 
numbers of the child's choice on the screen 
and have a splen didly-animated elep hant 
ea ting a numbe r of buns. 

The Money Box program seems to be a 
perfect examp le of what a micro is not good 
at. The grap hics are simply not up to 
dep icting the different coins on the screen 
and even the relative sizes are not clear. All 
its other failings relate to this. Alphabet 
Ga mes draws groups of letters on the 
scree n . You choose which group. depend­
ing on any problems the child may have. I 
have to say that I preferred the Chalksoft 
version (PCN 16) and the pare nt screen 
that came with the progra m was not the one 
described in the documentation. I do, 
however. feel that one is en titled to expect 
the BR EAK key to be adequately trapped (it 
is not trapped at all and the p rogram can· , 
even be ouxd) just as ESC can be used to 
take one back to some form of menu (it is). 

Afte r all if one really needs to B REAK or 
l:SCAPE this can always be done by a final 
option on the menu. 

Our favourite was MrT Tells The T ime. 
We especially liked the way in which 
numbers fell off the dial if you try to put 
them in the wrong position on a good 
old-fashioned ana logue clock. Unfort u­
nately, the real problem with telling the 

t ime is the minutes 
rather than 

~ ~ ~ ~~:y~:~ 'i~i! 
scope of 1he 

. . ~ ,(Th p;~:~~ 
can be said for 
one aspect the 

doc umenta t ion 
- all the programs 

come with suggestions 
for further related act ivities. 

Wiley/Sulis 
t"he second batch of progra ms comes from 
academic publishers John Wiley who have 
a very good reputation in the higher 
ed ucatio n marke t and are market ing 
software p roduced for them by Sulis of 
Bath. I admit that my very high expecta­
t'ions were sadly disappo inted . Having cut 
my way through the adhesive tape that 
implied at least a short . sharp sentence in 
the Tower if I even thoug ht of copying the 
programs, I was rewarded by two of the 
th ree loading withou t er ror, while the third 
could be loaded with •orn ,o, though I had 
to use my back-up recorder for them all. 

While the lengthy load goes on the 
screen displays anot her copyright warning 
- it's a pity as much effort did not go into 
on-screen docume ntation. Fo r instance. 
ESCAPE is tr apped, but while B REAK is not. 
the program can be OLDCd. 

There are all the usual options of 
difficulty in Wordpowe r and several diffe-

rent ways of playing each game. In one way 
or another you have to match opposites. 
similies, collectives. adjec t ives. nouns and 
synonyms. The graphics are totally without 
imagination. the sound bored me and al but 
half of the program consists of DATA 

statemen ts. 
It's also irritating 

to have 'The right 
answer is . . . · 
displayed every 
time you ente r 
the co rrect word. 

Besieged is for 
the dedica ted anagram­
mer - the best one can say is that the 
anagrams are often very difficult indeed; I 
suspect too difficult for most secondary 
children. Up to ten leue rs may be shown. 
but as few as four are somet imes neede d . 

WordSplits invites 
the child to match 

the second half 
of a word with 

the first. ft is 
probab ly the best 

of the bunch . though like 
the other two it has boring sound and 
graphics. None of them do anything that 
could not be done better by a book of the 
same price or cheape r. 

Verdict 
All six programs were grossly over~ 
packaged. Of the programs in th is review 
only one of the casse ttes could be removed 
from its box without reso rt ing to a 
screwdrive r each time J wanted to use it. 

It seems to me that no-one would spend 
about £10 on a book that taught as lillle as 
these p rograms. In particu lar . book pu b­
lishers have long 
since given 
up binding 
books in this 
price range as 
expensively as 
the average 
program . The 
inevitable con­
clusion is that 
too much of the 
final price relates 
to the packaging 
and not enough to the 
conte nts. More effo rt needed. '°' 

-. Mrr sNumbcrGamcs.MrrsMoncy 
Box. MrTTcl1$ThcTimc.,.._ BBC. 
Spectrm.Commodorc64""- £12.95cach 
......_ EburySoftwarc. National Magazine 
House, 728roadwickS1 rcc1. London W1V28P 
...... Ma1lordcrlRcta1l 

-. w ordpowcr. lksicgcd. Wordspli1s.,.._ 
BBC, Sptt1rum.Dragon.Commodorc6",.._ 
£8.95to£11 .......,J ohnWilcy. Baffins Lanc, 
Chichcstcr, Sus.scxPOl91UD ...... Rc1ail 

37 



Mos s,ve 64K Memory Co mpulttt w,th 
foll co loor d isp lay and over 500 
pre-defined, pre-programmed 
chorocter s. Start.,- poc k con sists of :· 

e MZ 700 Comput er I 
e MZTOI Doto Recorder --+ - -t ­
• MZ 1 POL Printer I 
e l OPoperro lls I 
includin g - - - -- -+ 
Business Software 



..,,~cn=c,o -+--+-- , I ml•) J1l @ii 
ML Electri cs 
Riverwoy Industrial Estate 
Newoort 10983) 52 6254 

UW•B.-l:Oti 

, ............. 
P01,,t ,on 

)9 



Exploitation of the BBC! 

EXPLOITING BBC BASIC 
A P Stephenson and DJ Stephenson 
Written to budd on the User Guide, this book emphasizes the 
power of SBC BASIC. and its special strengths: slruc1Ured 
programming, the different modes ava1labte, information 
storage/retrieval and the sound and animation facilities. 

The book is accompanied by two optional cassettes which 
contain some of !he longer program listings 

Sotrcove, t76pagss 0408014377 £6.95 
Cassette I 0408009721 £6.90(inc/VAT) 
Cassette2 040800973X £6.90(inciVAT) 

BBC MICRO PROGRAMS IN 
BASIC 
Derrick Daines 
Here is a bumper ~lection of 27 games programs which 
utilize the excellent graphics and colour facillUes ol the BBC 
Micfo. You can shoot torpedoes, race horses ... even take on 
the role of Moses leadmg his people lo the Promised Landi 
And all tor the price of a single game cassette! 

Softcover 128pages 0408014156 £5.95 

Av1llable from • II good bookseller, , or from the 
publlshera. 

N~ li' ewnes Technical Books 
J ~ Borough Green, Sevenoaks, Kent TNIS 8PH 

We will not be beaten on the pri ce or 
Star of Juki Printers . 

PRINTER BARGAINS 
ST AR DP 8480 (Centronics) ... ... . .... £200 .00 INC VAT 
STAR DP84801RF232)12). ........ . ... £230.00 INCVAT 
STAR GEMINI 10X ................................ £250.00INCVAT 
STARDP5t5......... .. ...... £275.00INCVAT 
STAR DELTA 10 .... ......................... £368.00INCVAT 
JUKl6100 .. .. ............................... (420 .00INCVAT 

Ring for sam ple Printout , Full Spee and lat est Price 
Cables for BBC/Oric/Drag on/et c £10 .00 

Cables a lso availab le to r Spectru m , Newb rain, IBM PC, 
Apricot , Siriu s, QX 10, HX 20, Memot ech, Colou r Genie 

HX 20BBC Packs availab le includ es :-
Printe r Cable, Sc ree n Dump, Software 

deli very, fact sheet and VAT 
£20 .00 for a ll abo ve print ers 

BBCMod elB ......................................................... £399 .00 
BBCModelB + LD OS D1 ...................................... £500 .00 
ELECTRON ........................................................... £199.00 

Seeuricor delivery £8.00 

Phone/Credit card orders welcome 

CJE MICROCOMPUTERS 
Oept YC, 78 Brighton Rd, Worthing , 

West Sussex . 
(0903} 213900 

ShopJWo rk shop closed Monday s 

DUCKWORTH 
HOME COMPUTING 

All boob wnne11 by PeterCen-ard, fonner edil:or ofCommodont 
Compu11ng/11ternationaJ.authoroftwo t01>Mlhn;~eOamNkwthe 
Commodore64,orbyltevinlle«JU1.Botharereqular~on10PenoN/ 

Computer NflWS.. Wluch M,cro "! aJtd Sottw•,. R•lfJf'W. 

VIC GAMES b y Kevtn Berqin 
11UI • • coUecuon of 21 ellCUIO PToOfVl'II speaally wntte11 for the VJC. 
Ulci\lChnl;J CoU. SNke. Au Anack. Dr•u;tu. car Dodge, fink a.rue. and 

Mlne6ekl.M~ eg.rne•a.leoanc:ludeduweDu•prognm1oenable 
}'OIJ tode YJM)"OW"OWTI ¥11rROCtofBUIC'by~-de!rung ke)'W()f(k.£.ach 

ptOQfMn ••c:c:omparued by IICCNOII llS aructu.re lO enable you IO modity or 
eiaend • '6 .95 

EXPLORING ADVENTURES ON THE VlC by Peter Gemrd 
The complel:e gwde IOcomputer ~lltW e garr,N: p'9Y1nrJ, WN:lnQI and 
toMnt;llthem. SwMo Wllh&11UllfOd\lG'bOl\to~&ndtheirearty 

tustory, • IUet yc,u oefftv through the buic programnung ~°"the 
VICbelore}'OIJCVtllut wnt111t;11yow-owno,.mea. lnpumnoolinlonnanon. 
roommQ)pll'q,movffllenl,vocibulary,and~req\W"edto'tfflllear, 

actv.ntwe oa,ne are explor«t 111 full <*Ail. 11te11 loUow • numbel" of 
adventure ,c:,enanos. and ftNlly three complete IISbngt.. wmen t:peClilJly lor 
the VIC . Two ofthe9AJM11 im1;ed 111 thrl book recrwre 161: e~and the 
thud reqwret ~ The three9AJM11 are 1v&iable on one caaene II U .95. 

£695 

Oher mJes 1111he N:net1 include The Bev,ruwr"sG uXH IO Com/)\/ters & 
Compuung , Spntn & Soclndonthe64, IJSunpMD«:tron,cPro,et:(slor 
lhe VIC. WillYOCI SWILoveM • Wiien i'm 64.AdYent:edlu¥: 6M .c llme 

Code Progr•mfflJrtflon the VIC. AdvMIC«l S.U: & M.clu.ne Code 
Progr • mm1119011 the 64. C.Xplonr,g AdW11t11rnon the 64, U 1"U • 

Pocket H•11dbo<>b for the VIC, 64, o,~ Spectrum utd IIIC Mod~ I 
WrH1111ot'1~ J.Nnet.. 

DUCKWOllTB 
The Old Piano Factory, 43Gloucellercreteent, London NWl 7DY 

Tel: 01-485 3484 
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BYTE DRIVE 500 
first Disc Drive with Hybrid Interface Cable and Master 0.0.S. 

For too long, the performance 
potential of your computer, has 
been limited by the lack of a 
suitable Disc Drive. Now I.T.L's Byte 
Drive 500 meets this need . 

With its SOO< Bytes (440< Bytes 

CONTACT YOUR LOCAL 
PERSONAL COMPUTER 
RETAILER. SUPPLIES 
NOW BEING DELIVERED 
TO U.K. & EUROPE. IN CASE 
OF DI FACULTY CONTACT: 

fom,atted) capacity , and access 
time of only 3ms, Byte Drive 500 
opens up a new era of compu ting 
capabi lity for the more ambitious 
user. 

Byte Drive 500 is compac~ 

economically priced and easy to 
operate . Systems will shortly be 
available to interface with Vic 64 
Spectrum and Vic computers . 

The full D.O.S. included in the 
price consists of: 

3" F.0.0. Unit Power un~ cable 

* Power supply unit & mains cable Mester o.o.s. disc 
100 page manual 

Hybrid interface cable RECOMMENDED RETAIL 

* A single P.S.U. can power 2 drives. PRICE £260.00 
+ V.A.T. 

I.T.L KATHMILL LTD. 
The Old Courthouse, New Road, 
Chatham, Kent ME4 40J. Tel: 0634 409433 





-Sat11JOl2·me,d..( .. grffl'l~ mH, 
Sanyo 12· tk .. grHft l9 mH, 
Photnl1112" V. hke,agrfft'l 2• mH, 
Phc«il a l2" V.hi-f"~2 • mHz , .. _ 
ffilcto1111«W"lld-tN~ 
ffiktCMIKW " lld-fNIK.a ('Ol'l'lf)Cl'k• 
ffila0'4tlKW "l'MO-lNllG8 
l'Tllct<WllK 20" ltd-ffl RG8 
~ w-~ .. A'Ge 
Commodcw• W" 170. Ccmpoelt• 

20S.17+VAT• Cls.tS 
373.87 +VAT• .IAN .95 
286.91+VAT• D2t .t5 
373.t7+VAT • tOt .'5 

67.78+YAT• U U S 
&6.Ql+Wlf• £91U S 

ta 3AJ+'tA T• 195.i'S 
U6..9J+VfU• !99.U 

10 5.17+YAT• UJ.5..95 
'23" .7 .. +YAT• 126' ., 5 

304. lO+ YAT• IJ.a9 .9$ 
236. 'll+YAT• UN .95 

'206.6~YAT · 123' .U 

Just In 
memotec h 
ffi TX5003 2K 
ffi TX512 64K 
o.nd 

VIC-20 Compute,r 
Inc 4 Ge>mH 
Ce>rtrldgH 

(w orth £39 .90) 
£89 .95 

LYNX 128K Lo.ureo.t 
CP/ m Business 
System VIC-20 Compute,, 

with C2N Ce>sse,tte, 
£119.95 Phone, fo r 

Low PrlcH 

..... 
OOOlLloK 
&OOl ltMK 
'IOK>Co.Mltl• 

NC 
Ck.i. lnc«face Kit Ul.95 

I N .95 n'lod..il incOl..i.1, ~ .95 
13,US C-MOOKOOCS.XIOO t 17' .H 

C-l • lOOKDOCSJr.200 C1'.,S 
m .tt c-1-100Koo-,s.u °''·" t.u .,s c-2 .. 200Koo-,su a,u s 

1109 .lJS c-2 a-400!COD111d1S.U Uff .ts 
OOU5 Al~(..-Dlek[)nye,fiinducM ,,,,.,s coi.. lTlani.oo,I • 10,m. ~ 
sw,.u m.uo-w«« W" IK.IITlonitor n u. ,s 
'44.95 Woi-d'.onMW PROffl 139.95 
'69.,s To,d,Z&OOW.Pod,. lm .95 
£44.95 Aoo..nEIKVon ~ 

'7'9!. 00 Sw:tou ,,__,.. 
~~ "48'<-bo a obo,.,. 

fl .. . ,s KtofflpllonPrtrA ... 1 F 

'U:::~ ~eir~ · f 
OOICI 

l1 11.9S ·~ 
11~ .95 ·p,og,o,ma~po,ck 
n ~ .95 Cob.Jt ~., Plott., 

Special arrangements available to 
Schools, Colleges and Trade Customers Sono.,i Prof ... 20 · RG8 ~· 

~ Ptctffl 27" RG8 compoele 

• ........................... r r---------------------I To, Sia, c.om.. Ltd~ QO Hotth f"(t. 1 I ,..,......,.,,.,.,,,,,uo I 

t91.26+YAT•' S2t9.95 
"0 5.17+YAT• "65. 95 
573.87+"1n • UM .'5 

, ...... ....., - I 
1___ I 
l 1...c1o.-l'l"l!,l~f0ft __ ICf.,,...,_,,...,......,., I 

STAR GAmEs LTD :~.~:t:~~,~:r:;s l::.::_ .. _ ... _-M ... _ ... ___ ~· I 
TMM pratcorr«1.1,1 rd ~boJ rw~1odwrt l..,,.,_, IFlddr-- - --- -- I 
All the good il n thl, cuh e ftl ... • t1t o.t• o.vo.ilo.bl• fol EXPORT. 1-- _ _ ---- I ·~===================·- --- - - PC•,;, I . ~---------------------~ 
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TOP QUALITY 
PRINTERS! 

ROCK BOTTOM 
PRICES 

EpsonRX80(TractorPTinter) ........... £219 + VAT 
EpsonRX80F/T(NewFnltMlnvt"""1olRX80) £248 + VAT 
EpsonFX80(~TY!I03MX80FIT&MX82Fll) £328 + VAT 
Epson MX100(U1es<ModellY!)03) £378 + VAT 
EpsonFX100(Newadd,tionstoronge).. ..£438 + VAT 
ShlnwaCP80 £208+ VAT 
Star510 £218+ VAT 
Star515.. £248 + VAT 
Gemlnl10X .... ..£198 + VAT 
BBCMicroCanyingCase £31 + VAT 
BBC Programmers Kit £12 + VAT 

We also have stocks of sundries including ribbons 
fanfold paper continuous labels dust covers etc. For 
free brochure and disoount order fonm write or phone 

now to: 

DATATECH LTD(PCN) 
97 ROCHDALE ROAD, BURY, LANCS 

Above the Angling Centre 
Tel : 061-764 5579 

What the come,etition 
hasn't been waiting to, 
Lat~t version of fon.h for the BBC ----- 16k Eprom typt 27128 
(lsnotrehashedForth79Code>---...._ for <C>o----..···'·'. . . . . BBC Multi -tasking operating system Un,queStack Display Ut1l1ty---- .-1cro ---- for Real-Time use. 

Here's the Forth Eprom for the BBC Miao that makesaU others 
out of date 

It's Multi-Forth 83 from Dav,d Husband who has bu,lt h,s 
reputatoo fcx Quality Forth pcoducts with his ZX81 Forth ROM, 
Spectrum Forth-l/0 Cartridge and now New Mult1·forth 83 for the BBC 
Micro This 1snot rehashed Forth 79 Code, but a completely new 
version of the Forth 83 Slandard It's unique 1n that 1t Multi-tasks, and 
thefefOf'e the user can have a number of FOfth programs executing 
simultaneousJy and ttansparently of each other 

Multt-Forth 83 sits tn the sideways ROM area of the BBC ak>ng 
with any other RO Ms 1n use It rs compatible with the MOS, and 
specially vectored lo enable a system tobe reconfigured It contains a 
Standard 6502 Assembler, a Standard Screen Editor, and a Unique 
Stack D,splayUt,l,ty 

W,th th,s Forth, Davod Husband has p<OY>ded the BBC M,cro w,th 
capabtl1t1es never before realised And being 16K rather than SK rs 
twtce the size of other ws,ons. Mult1·Forth 83 1s supplied with an 

extensive Manual( 170pages plus)and at £40+ VAT 1t 1ssuperbvalue 

ou~:.,~l~~~Of~~~/k0t~r~:.~!:~h~0 

way, it Wtll put you one step ahead of the compet1t1011 

MULTI-FORTH 83 FOR THE BBC MICRO 
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.... 50 Anoi,,, ERROR command allowserrorstobe 
trapped. and the type or error can be 
discovered from the SYS codes. It i.s a 

particularly secure command, and with it 
it's possible to trap so tig.h1ly that a hard 
reset is needed. 

.l\~,~~rz~1~1. 
The nasty (know n) bugs m Orie Basic 

have been fixed, namely the problems with 
the IF •. TUI N •• ELSE construc t . TAB. 

PLAY, Flu . and soo n . On topo(that, the 

TABLE 1 - ODS COMMANDS _, 
""1,D0,111,112,Dll 
•.DO.Dl,112,Dll 

SAVE ""l,PI 

I.OIIII"" -·· MSAVE"".A,( 
--· ·1.A.£1 
-··1.A,£1 -·...-ro•_.. 
EIIASE •• -·· FIEE"" - ·· Fiii>"" 

Initialises a blank disk for use. A formatted disk will 
boot DOS. 
Displays the contents of a disk. Sectors free. 40/80 track 
dmc al>o displa)ed 
Sa\-cs a Baste program to disk ·p• spcafies that 
program can only be Rl. ,. for prt>tee11on. 
Loads a Basic program from disk 
Loads and run s specifie d Basic program. 
Sa\·es machine code file to a binary file. 
Loads a binary file 
Load) and runs a mach1oe oodr program. 
All t )pes of file tone~ 1f file name doesn't already 
exist. 
Deletes file from directory and frees sectors. 
Locks a file and directory sho .. 'S filename in in\-·erse. 
Releases a protected file . 
Venfies any file on disk 
Finds a file on disk 

Bracket s denotes an option, .... presence of a file . 

TABLE 2 - TEXT FILE COMMANDS 

-- .·111e.1.·· 

OP£N "II", '(No.t, "'", l 

Cl.OSt: 'Ille.I 
Cl.OS( 

lllf'IIT'INe.1 

Wllllt 'l lle.l 

I.Nlllf'IIT' 
IIO' 
,ur 
CIIUn•• 
oo·· 
JYP[• • -

Opens a speofied \tqUCntial file for reading or \\'fllmg 
tom .. 0 ... -r.o r .. A" mode. 
Opens a specified random access We for reading from 
or writing to . 
Cose a file and channel after use. 
Ooscs all files after use. 
Enables data to be read from spcafied channel 
number. 
Enables the writ mg or informati on to specified channel 
number . 
Inputs an entire line mtoa string \-ariable. 
Wiii get any specified record m random access file. 
Put data into specified reoord m random access file. 
Con\.erts a Basic file mco a sequential text file . 
Creates keyboord input from a sequent ial text file, 
instead of from lhe user. 
Displays contents of text file w11hout load or run . 
Detects end or file m text file. 

TABLE 3 - ADDmONAL BASIC COMMANDS 

VTAll•I 
NTAll•I -~·.t.• -· -·-­·--­Lwmnl• 
m 
SWAr.1, '2 
I.Nlllf'IIT 
CAPS 
Pit 
II: 
., ICEY$C•l • •• 

IESET 
USA --l'GII 
l'Off -

Sets verticle tab ton. 
Sets horizontal tab ton. 
Sets text window to hne. width, top, bottom . 
Changes the foreground and bacl1round colours 10 

oppos ite numbers. 
Rc\'erts back to normal colour cond1uon.s. 
Avoids the hailing of a program when an error occur,. 

Sets the v.idth of the pnnter. 
Function whtch returns system variables. 
Exchanges the \-'llues of t"''O variables. 
Inputs entire hne up to 240charae1crs ma string. 
Set cap itals. 
Vee1ors all DO S and Basic ou tput . 
Vee1ors all DOS and Basic input . 
Defines functi on key wuh string ~hK'h will be 
evaluated. 
Ocar all buffers 
Sets 1112 for US. 
SclS lltz for UK. 
Homes curso r. does n't clear scree n . 
Pnntcron . 
Pnnteroff. 
Setsdm·e. 

Note: Tables are 1101 complete. 
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1mplcmcnta11on of the escape codes has 
been chan ged and it 's now possible to use 
them within programs or strin gs. A nice 
effect of this is that using line feeds within 
program listings results in neat looking 
listings. 

Other changes include fully ~orking 
field separators('.· and':'), allowmuou to 
format text and numbers much more neatly 
using t abulated out put . RESrOMl1 now has a 
line and state ment parameter. and TRON 

allows single-stepping thr ough programs 
or pans of programs. "PUT will not 
produce the quesuon mark 1f there i.s a 
string prompt. and CALL allO\lr'S para­
meters to be passed. 

Th e enhanced Basic is a welcome 
addition, and surpri singly. the opera ting 
system , together with buffers. enhance­
ments and patches takes up only 9K of 
RAM. 

In use 
Once set up. the boot ROM in the llybrid 
sets the disk spinning and the opera ting 
system and Baste enhancements arc 
loaded. When you format a disk you 
specify a Basic program 10 be the boot 
program, and eve ry time the system boo ts 
up . this progra m is loaded and run too. 

This feature is "·cry hand y as 1t makes it 
possible to set up the Orie with function 
keys etc. as part of the start-up process. 

File handling 1s simpl e, and there are 
three chann els for data exchange to and 
from the dri,es. Only two or the three 
channels arc available for random access 
and I ~"Ould ha\-·e hked to ha,escen three, 
10 ease disk sorfs. Also. the internal disk 
buffer is only SIObytes long and while thi s 
is fine for most appl ications . I would have 
preferred it selectable. 

'The user interface is excellent. T yping 
OIR d isplays one of the most informative 
directories you could hope for. The disk 
type (40 or 80) as displayed together with 
th e number of sectors free. Entries have a 
thr ee-letter file type to their left and 
file-names can be up to JO characters long. 

Verdict 
The Hybrid is well designed. useful, and 
improves the Orie out of all recognition. 
The piece of hardware. coupled with ITL 's 
pohcy or continuous upgrading of the disk 
software. at no cost to th e user (just tak e 
)Our disk to )Our dealer and you get the 
lates t version of the mast er). makes it 
exce ption al value for money. I got a great 
kick using the Orie with a disk drive. .... ...... 

- llybnd cable. 
Not £99.42 me VAT for Hybrid 

cable + master disk and 
manual, £299 me VAT for 
package 111dud1n1 Byte 
Dme SOO, power supply. 
Hybrid cable, master disk, -- manual and connee1ors. 
O ne 1 or Atmos 
JTL Kathnull. The O ld 
Courthouse, New Road , 
Olatham. Kent ME4 4QL 
(0634) 815464 
Retail. 



BBC ~ 
MICR OCOM PU~ 

Model B ............................... f:391.00 
Model e & D.sk. ln1e,t.ce . C4H .OO 
Model B & Econet .. .. , ...... . ...... [40 .00 
Model B & Econet & Disk 
lntwf -=e. 
TeletextRec:erYel' 
Offio.el BBC O.ta Recorder 
Otlicatl JOylbeb ... . 

BBC UPGRADES 

•• llill .00 
£2215.00 
£21 .915 
[13 .00 

1.20 / S t11 .150 
8a1ic 11 ······· ······ ·· £32.00 
Disk Interlace Kit . . £97 .00 

ECONET ACCESSORIES 
Eoconet Interface. 00 .00 
Clock Box !Inc . PSUI....... .. ... £45.00 
Terl'n!NltOf Box Cine. PSU).. 05 .00 
Printer Server Rom ... £49 .00 
Filt Server L..,_ 1 CH .00 
File SeNef level 2 ............. .. ... £249 .00 
10 St.1tion l Nd Set .... £2 1 .00 
IOOMEconettable ............ .. . £99.00 
Ec:one1 Sys1*nUser Gutde. .. £10 .00 

D OT MATRIX 
PRINT ERS 
SHINWA 
CPOO 

t~l~~~ 
·~,l~ 

80 column, lnct ion and 9djlJStab'e ttK1or 
feed, bi-dwecooNI k>gtc seeking HI-RES 
grlPha and bklck grllphi,cs sub and supe, 
scripts, condenlecl and~ prin t, 
and underlining vertical and hor izont.i 
libs, Ntf t•t . italic print , etc. 
Shin~ CP80 FI T ......... £230 

:;.:···~ 

High quali ty 80 column NJill dot matri x 
pnnt• . Cull! density dot addra.ub61 
grapha , quK:k lMr fldli ty as s tllnd.lrd , 
oPtJONI sound reduction ki1 to give an 
imc)reMiVe L55d81 .ooustic notM rtting . 
Abiity to htndle bot h trtctor·f~ f1nl<>kt 
and~PIP«' -
Spec..ipnceof . .........•.............•. £249 
EPSON ::;:~~ 

(499~ 

,.t'I'' 
RITEMAN MATRIX 

PRINTER~ _...-.. 
= ~ 

SLEEK DESIGN -
EXCELLENT 
fEATIJAH . 
SUPfAS PAINT QUALITY 

80 COLUMN · FRICTION AND PIN FEED · 
120 CPS Bi,.OIRECTIONAL · Hl·RESAND 
8LOCI( GRAPHICS · 9 x 9 MATR IX TRUE 
DESCENDERS · NORMAL . EXPANDED . 
CONDENSED PRINTING · EMPHASISED 
ANO DOUBLE STRIKE PRINTING · 
ITALICS PRINTIN G· AU TO 
UNDERLINING · SU BSCRIPT ANO 
SUPERSCRIPTS · INTERNATIONA L 
CHARACTER SETS · EASY ACCESS 
OIPSW1TCHES · 1:1 HIGH RES !TRUE 
CIRCLES AND SQUARES! · 0PT10 NAL 
TRACTOR UNIT · OPTIONAL RS232C 
INTERFACE 

1230 

,.t'I'' 
STAR DELTA - 10 
THE ULTIMATE MATRIX 
PAI NTER AT UNB EATABLE PRICE 

Efi~l~· s;~~~ 
WITH100 ~ ~ ~ivcvcu ~ . 
UNBELIEVABLE 
FEATURES 

160CPS BI-DI RECTIONAL LOGIC 
SEEKING · STANDARD SPOOL RIBBON · 
UPT0 136COLUMNS·5.6,8, 10.12 
Wld 17 CHARA CTERS PER INCH· 
DOWNLOADABLE CHARACTER SETS 
(UP TO 384 CHARACTERS AVAILABLE I · 
MACRO INSTRUCTION SET · PARALLEL 
ANO SERIAL INTERFACE STANDARD · 
STAN DARD WITH 8K BUFFER · 240 CPS 
WHITE SPACE SPEED · EMPHAS ISED 
ANO DOUBLE STRIKE · SUPER ANO 
SUB SCRIPTS · COLUMN SCAN BIT 
IMAGE GRAPHIC S· ITALICS · FRICTION, 
TRACTOR AND ROLL HOLDER AS 
STANDARD 

DAISYWHEELS !395 

J UK11100 ~ 
f1~~~ma~ ~ 
S~textl 
10, 12, 16CPl•ndproPOrtional~ingup 
to 220 ct\arecters per Wit. ditb&o 
pro1ocob:. Bo6d, thtdow pont-,g ..-.cl 
underiining . 
2K Buff et StM\d9r d ..................... 095 

B ROTH ERHR15 ~ 
13 CPS . 10, 12, 15 CPI 9nd proP()rtional 
apacing UOIO 165 ch..-ltciers per line, 
cok>uf pnnl~, ~pnnllng, 
IUJ*' ISUb ICflC)I, ,uto unoertining, lbl 
repnntltlg . 
JKBuffetS ~d 
BrothetHRIS . 095 
l(evt,o.,d ........... .. . . .................. £1&0 
Shee1 Feeder £228 
Trecto, Unit .... . . .. . . . . .. . ......... .. .... C109 

MONIT ORS 
PH ILI PS TP200 

G,HnMonlto, ol You~uMthis 
i. tn t Philips Green 
Monit Ot" tor pe,SONI 
cornpu 1ers, businNs 
cornput«s, control 
systems . 91Jtom9llC 
tmt equipment, The 
pictur e qualityof1he 
TP200 mun. not 
OftY80K 2•1 ineso f ATTHE 
infOt"l'NIIOn bu l also BARGAIN PRICE 
u~ lo, high OF £19 
resolution grl()hict . 

:~t:,:::.1
!:.:~~E NM ONITOR IJ~fi 

AECOM MENDED IV DTI FOR SCHOOLS . ;f 
EOVCATION AUTHORIT IES & INDuST AY 
SPECIAL CASING. HIGH AIESOlUTION 

14 . TV JMONIT OR 

= 
'95 

14..,TV/ TlmTVMon1t11t•not• 
MONITOR modm9d._• 

~~· 
RG9~1Qf•81C ~ 
~-~d 

Wlttl R-01• Cotltrol [269 

MICROVITE C 14 • 
Co4our M oni tors 
Mictovitec 143114. Std . Res . . ...... £245 

~:. ... ·::::::g:~ 

WORD PROCESSING PACKAGE 
BBC Modej 8 pklsO.SC /lntertKe fitted 
view. V.D .U . GrNn Moni1o, . Olllywheel 
Pnrue,. 200K Oulll OisJ,; OriYM Ind m1t1"* 
.net f0tma tting dis« . 
ONLYn.J29hnd ... c.ble&I 

24hr DELIVERY .. 
* ON ALLITEMS 

(sub;ectto ~ty.J 

dimensions to your 
compu1er 

TClDRI VESAT~~1 . Crute 
vour own dMigns . Anvz.og v.iue . 

LOW PRICES ! . . ~te with Compleltl unit -
SLIM DISK • U tility PfogtlfM"IN . Mnply plug in -

DRIVES - BOOKS BBC 

TEA C 155A S / S40 TRAC K - M,cro's IOf BeQ,nnef·s £1. 95 1:~=. ............ g;~ ~ a~J','::~~~ ~r:: 
TE.AC 55E SI S 80 TR ACK A" Lang to, BBC !Sh.val [7 .ts 

200K S"'lr' ...... £199 ~~T.::ni : ::: 
4001( nu.I ........ O H Blsic 1Me1-Houw1 £1 .96 

TE.AC 55F DIS 80 TrlCk S.,s,c Progs lor BBC tri .15 
400K Single ............ £21515 Easv P1ogs IOf Yoo, BBC tri .95 
SOOK Duel ............... . tri 10 Ew.pe1t Gu,de tl .95 

Pew., s~ Unit 10p11C>N11 .. ... .... £29 Function.at Fo,1h m.ts 

-: :;i;;~:, ·oRIVES a ~~:.:; :~Compu \etS Plav : ::: 

•OOK DIS 00 ~~ -:: ::: ::::::::: :::: g;: t;:~'~& YS:!BfG ,anadal ~ ::: 

ROM EXPANDER :~,~=•'.:'the BBC M,c10 : :: 
Double your sidew1y Rom sockett, w,1h let Your BBC Teach You £1.16 
11\e TCL Rom e.llp90der. Advanced use, Gutde 
Simplttoins t .. 9nd'l'llfYNI Y10UM I MteroReve alfld 0.115 0 
M.oofectur.cl using compooent1 of the Prog,amm,ng the BOC £1 .150 
hig._tqUllityl PunongYour0BC10Wo, li: £4 .115 
b tr em~y relieblel ....... .... ..... t18 .9 5 Suuct ured Programm,ng £1 .50 

:~~~o::~s at ~r~=~~ g::: 
Wotd WiM Pfocff• ot Dt 30 Hour e.,s,c lli .95 
UTILITY $0FTWARl 30 + Progs £4.95 

::=:~~= =l~ A.NEC,STA A C,7.25 ~~~d~= p~slo, £1 .95 
BBC lli.95 

=i~~~~l',~~~t:11 .... yl 8~~ 
MIC«J9UIIMICEYPlATIESf11_"'°_.,o..­
COfflPV'* k• ~.,..,., .... eN'f'UlrNdlislof 
COfl'lffiandl·~-.,..:ilor 
ll'l'Wl'*Mi.~ Pl-s •ue"'°wtw.'°"' 
~ il .. C*'IOf'fO'.ll<:OmPU*' k~ T'­
IC*YllUt1o1,. ~ol du,-.tllepi.11e: . --.~b 
t..nc- k.., no. CS..,,-..,...'*' for tuncuon 
key....,tny • ~ +FAEIEIERAOfl 
MESSAGE800K AllFOAONL Ytl .ts 

SU .. SHOT ~ BBCC omH~ 
KUK S TIK JOYSTICK -
SELF CENTRING 
1\il,ofw•811ttOM 
......... - (11 .H 
D11-1-04 

CA8LES - D""• C"* 

~ cft:: 
H CPnn.terP•.-.t n, 50 

.... Cl5 
HCC-u•L.Nttr; D 

FLOPPY DISICS 
Ro(,py0-.111i,«UoflO 
S...IICt.d'Ol'l«: k 
Ooubl.llCt.dlOT,Klk 

TCL VINYL DUS COVl fl S 
sac 

''""" -
IM I 

NOW AVAILAB LE 
THE ACORN 
ELECTRON ONLY £199 

00 
OS 

O .IO ..... 
(4 .IO 

1-1000,1 BBC tcasseuel 
Hobbitt BBC tboolll 
Bra,nleasel's IOf BBC 
Besl ol PCW Sol!w a,e BBC 
G, aph ,cs on the aoc 
D,skCompanfOl"l 

[14 .95 

lli .915 
£S.9!i 
tl .95 
£1.95 

* SERVICE CONTRACTS 
TO EDUCATION 
AUTHORITIES 
AT DISCOUNT 

* OFFICIAL ORDERS 
FROM DEALERS , 
GOVERNMENT 
DEPA RTMENTS , 
COLLEGES AND 
SCHOOLS WELCOME 

•ALL PRICES 
INCLUSIVE OF 
VAT 

HOWTOORDER 
You mar,. purchase tny of the items ... ,eel 
by cheque mtde ~ Ible 10: TWILLST AR 
COMPUTE RS LTD ., B• ct.va d or Acces.s. 
AM vou ~Ye to do it fil your requif8f'Ml'lll 
on• MPW•t• lhNt ot ~ - POlt to us 
Ind we will disp91ch within 24 hours 
sub;lct to•vailability . 
Alprices .-.cluliveo f15 'ti,VA T. 
ADO C2.50 P&PfOt" order s bek>w[150, 
OVER, ADO , C8 P&P. 

TELEPHONE ORDERS 

(01 l 574 5271 

l 

·1 
I 



Sinless isn't good for you . 
Only £5.90 
For the 48K ZX Spectrum 
Joystick Compatible. 

inc. VAT 

Available from selected branches 
of John Menzies and many 
good software stockists, or 
direct from us by mail-order . 

Alf, our heroic Dustman is fighting 
a constant battle against the homicidal 
refuse that is seeking revenge. Friends 
of the binless try to help, but merely 
take him away from one hairy situation 
to another. Meet Alf, his friends and 
his enemies, who range from pop-up 
toaste rs to broken TV sets. 

DEALERS!! 
Timescape Products are available from: 
R & R Computer Games 0226 710414 
Microdealer UK 0727 34351 
Pilonmist 0924 264412 
Logic 3 07535 5 7181 

Tiger Distribution 
Centresof t 
Drake Distribution 

051 420 8888 
021 520 7591 
0752 671606 

fii11£Sli1Pt 
SOFTWARE 

1 VIRGINIA GARDENS, 
FAIRWAYS, 
MILNGAVIE, 
GLASGOW G62 6LG 

T etephone: 041-956 5058 

Please send me ______ _ _ _ 
Name ___ _ _______ _ 

Addres s--- -- --- -- -

I enclose a Chq ./P.O. for £ -----



- J im Ballard and his Dra gon do battle with all manner of foes - human and otherw ise. 

WILL Y'S REVENGE 
For 1he prudish 
this might have 
been t itled ·To e 

• Ca t e rpillar 
St rikes Back.' 

The tables are turned in this 
ene rget ic game. and Will y 
feasts on crea t ures from 01her 
games to make up for being cut 
up in th e past. 

All you have to do is whizz 
him around the screen. gob­
bling up the characters as you 
go. Bumping into other bits of 
his body - don't lry any swi ft 
turn s - or colliding with the 
screen edge loses a life. You get 
anot he r chance . but by this time 
you've grown an inch or two. 

The re are e igh t lives in all ; by 
t he end you' ll have gro wn 10 an 
unmana geabl e le ngt h. You 
start about four inches long, but 
finally you've 18 inches to 
manoeuv re. 

The ot her characte rs vary in 
size too : the smaller they are, 
the higher the poin ts. With 
some practice, I chomped quit e 
a few of the I I different 
meanies, but my score sti ll fell 
way short of the high score 
chan. 

The longe r you survive on 
each life. the faster Willy 
moves , and the more points 
you·11 gather. 

Great fun, but you need a 
decent joys t ick to succeed. 

SEABAffiE 
This relaxed 
and e njoyable 
game is a game 
for two , based 
on Batlleships, 

with the compute r acting o nly 
as referee. You play on a 12x 12 
grid. Th e thre e A4 pages of 
instruction s were dauntin g but 
clear. 

Th e aim is to sink the enemy"s 
aircraft carrier or reach his side 
of the boar d with your carrier. 
The IS-strong neet is well 
armed and cont ains des t royers. 
frigates, cruisers, minelayers, a 
minesweepe r and an aircraft 
carrier. 

Moves see med slow initially, 
but thi s tact ical game calls for 
planning and strategy. 

Battles are decided by the 
micro which bases its decision 
of the outcome on a var iety of 
factors. Atlacks aren't alwa ys 
sudder ·eat h affairs. Only one 
gun b, ·ry is deducted from 
th e los ;hip , so unless you're 
down t ~ last gun - in which 

Dragon fire 

case you' ll sink - you live to 
fight again . 

I was a little disappo in ted 
that a joystick option wasn 't 
offered (using a menu like 
Beyond's Up Periscope) as th is 
would have made for a far 
comfier game. Another choice 
might've bee n the chan ce to 
tak e on the computer. 

But these were my only 
niggles: it' s a well presented , 
enjoyable game. but be pre­
pared for a few late nights 
playing it. 

AND ALL BECAUSE 

W 
If you've e n· 

¥ vied !he man 
who delivers 
the chocolate s 
to the lady's 

boud oir . leavingonlyhis calling 
card and a trail of wet footprints 
across her carpet. you'll like 
this. 

And All Beca use. is B&tr s 
answer to the advert. The 
instructions tell you 10 expec t 
mazes. skii ng. jumping ravines. 
hang-glidi ng and parachuting 
to name bul a few. 

Some of the graphics let it 
down . Fo r stage one you drive 
around in a pre-war style racing 
car in an attempt to get out o f 
the maze of chocolates. By 
stage two, giant choccies fall 
into your path . Fortu nately,. 
these jumbo strawberryc remes 
don "t land on you - they're at 
least twice the size of Action 
Man. 

Stage three is th e cross­
cou ntry steeple chase , which 
gave me the most probl ems, ii 
was certainly far tougher 

Perhaps I had the rag and 
bone man's horse as a jumpcr ­
he certainl y ran as ift hecart was 
still attached. 

A fun game but I'll leave you 
to discove r the rest. It raised 
many a chuckle - and qu ite a 
few snarls- in my house hold. 

ACE-HIGH mkll 
M ea nwhil e, 
back at the air­
field you get the 
chance to earn 
fame and glory 

ina World War II dogfight . Asa 
Spitfi re pilot , you battle it o ut 
with the li einkels and Messe rs­
chmitts in the skies. 

It's not the eas iest game 10 

play, but shooting down the 
fighters and bombers beats 
space invaders any day. 

While the instructions are 
printed , the famous dit -di1-dit­
dah used by the BBC World 
Service durin g the war adds a 
touch of nostalgia. 

Bot h joystick and cursor 
controls are on offer and surpri­
singly, it's poss ible to get mo re 
kills using the keyboard for 
firing . The object is to shoot 
down as many planes as possi­
ble befo re your kite cops it. 

Your view is from the Spit­
fire's cockpit. and while light· 
ning react ions don' t appea r to 
be needed, you must be swift to 
catch a fighter in your sight s. 

Should you knock out ten or 
more Jerri es on your first sortie 
and use up your quota of 16 
rounds. your Spitfi re is refuel ­
led and rearmed. Then it's 
tally-ho and chocks away for a 
crack at Ace-dom (25 kills). 

I didn't quit e reach those 
dizzy heights, but after many 
flying hou rs. I'd bagged 20 
planes and picked up my wings. 

ELECTION FEVER 

II 
Election Fever 
takes you into 
1986. The Gov· 
ernmen t has re­
duced !he 600 

plus MPs 10 49 (hea r . hear). 
The majo r parties a re now Red , 
Blue and Yellow, and there are 
three separate stages to the 
game . First th e leadershipe lec· 
tions. followed by the campaign 
and finally election day. 

You are the person with th e 
real power - the agent to th e 
party leader - controlling the 
part y funds. Up to th ree players 
can join in and the compu ter 
will make up the th reesome if 
necessary . 

A profile is o ffered on thr ee 
potential leaders and each play­
er must choose who will repre· 
sent thei r party. Current news is 
displayed thr oughout lhe 
game. giving an idea of whose 
popularity needs boosting. 

In the elect ion run-up you 
pay out for resea rch. media 
time and groom ing. Th e com ­
puter will decide how much 
each pa rty spen ds on entertai n· 
ing and bribery. As the elect ion 
approaches. 1he opinion polls 
are also print ed (th ey appear 
unrea listica lly accurate). 

For elect ion night , a map is 
printed on screen and as the 
results trick le in. it fills up. The 
program is listable so you can 
adapt the names, profi les and 
newsflashes as you wish . 

Certainl y more fun than the 
real thing. 

Wllf'• ..._ (£7.95) Abacus 
Software UK. 21 Union Street, 
Ramsbotto m , Nr Bury, Lanes. 
(0204) 383839 

SN ._ (£4.95) Oe1is1ia. 
H igh Lee. 1.,uddenden Foot . 
Ha lifax HX2 6LB 

AINI al - (£6.95) B& H 
Software, 208 King St reet , Cot­
lingham, Hu ll (0482) 842373 

Ace Nip .a (£6.95) Tu dor 
Williams. IS Summe rhill Road , 
Bilston . West Midlands WV14 
SRO 

ElodlN F- (£6.95) Whitsof1. 
Whittington House Interna­
tional. 42-45 New Broad Street, 
l..ondon EC2M IQY (01) 628 
0898 
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Enjoy th e hilario us ant ics of the Comi cal Mouse as he overcomes all dange rs to wi n the 
heart of the love ly prin cess by coll ecting her lost diamonds. He mu st climb ladders. sli de 
down th e chu tes, use tr ansporters and tramp olin es to jump across divides to escape and 
outw it his pur suers. Six screens with thr ee leve ls of dif ficu lty . 

VIC 20 COMMODORE 64 
J .S . £7 .95 J.S . £7 .95 48K 

AVAILAllf NO w AVAIU.M. E ,..,•t UL 

SPECTRUM 
J .S .! K.B. £5 .95 

AVAI LABLE APAI L 

TRADE ENQUIRIES: ANIROG SOFTWARE LTD . 29 WEST HILL DARTFORD KENT (0322) 92513 / 8 
MAIL ORDER 8 HIGH STREET HORLEY SURREY 24 HOUR CREDIT CARD SALES 
PAYMENT BY CHEQUE P.O. ACCESS/ VISA 50 POSTAGE & PACKAGING 



Avalllble from:-
Arllc Computing Ltd. 
Miiin SIAIII, 
BrandNburton 
Drlffleld 
Y0258RG 
Tel: 0401 43553 
IICG 4 .M 



BBCB 

Snakes& 
fences 
- Sno<t«--BBCB ,,_ 
£1.lO-lk cbug,of1-
C.assctte~M ach1ncCodc 
........ Elcctron(soon) 
...... Reta il 

This original game requires you 
todes1roysnakes in a number of 
mazes by an unusual method ­
you shu nt sect ions of fence into 
t hem. 

Objectives 
There arc five different mazes . 
A skill lc\iel of between one and 
ten must be selected , and you 
are given three lives. 

Increasing numbers of 
snakes arc introdu ced 1010 each 
maze at regular intcr\'als. To 
procee d to lh e next maze, 1t 1s 
necessary to destroy all the 
snak es. Th ere isa fixed amoun t 
of energy available with which 
to do thi s - as you mo"·c 
around 1hc maze. this energy 
decreases. 

The aim is for you to position 
yourself (as lh< defender) be­
hind sections of fencing and 
attack the snakes with ii. Each 
time )OU sho,c a piece of a 
fence into a snake, you k1ll 1t. 

On the othe r hand, if the 
hea d of one of the snakes 
touches you, a life is lost. 

In play 
The game makes excellent use 
of the BBC"sgra phi cs faciht1es. 
Th e mazes arc wcll·defined and 
movement arou nd them is 
achie,·ed by very responsi\C 
reactions to the keys. An area is 

prescT\·ed in the centre of each 
maze m which the current 
score. the remaining ene rgy. 
and the number of lives lost is 
displaye d . 

Annoyingly. desptte the 
otherwise excellent graphK:S. 
th e snakes are depicted as httle 
more than a string of asterisks. 

Th ere arc lengths of fencing 
scatte red throughout eac h 
maze. These can be sepa rated 
by the simple act of pushing the 
defender agains t one. Different 
bits can be Joined 1oge1her by 
shuntin g them into one 
another . 

A combination of skill and 
strategy is required for success. 
It is not simply a matter of 
chasing the snakes around-in 
this way you merely use up all 
th e available energy. 

There is a slight problem 
during the load ing process- if 
you do not ansv,;cr th e question 
regarding the use of sound 
effects soon enough, part of the 
program appear s to get lost . No 
problems. however, during 
actual play. 

Verdict 
This really was enJoyable to 
play. Without the constraint of 
a limited amounl of energ y. it 
mighc ha\e been Just another 
chase and destroy game. As u 
is, a genuine elcmenl of 
stra tegy is required in order to 
p lay well. The sou nd effects 
were a litlletoomuch, but there 
is provision to tum them off . 

RATINGS(/5) 

Lutlns•-1 
Ployoblllty 
U..ofmacWne --

RusNIJ-

r. 71 I IW I ·' ': . . . . . 
' • • • I .• . u . : 

. . . . . . ··- , 

: : l f\t~· : ' : 
; II ; : I••! : : H : 
' . : , : . : . . . 

L. &: ~ -I'. . I ; : I 
. . . . t . /1 
: '. : : : : ' 
'• . .. ... _.. . 
!,. •. : : 

~ - -

PCN MARCii 10 1984 

Acrobatic 
astronaut 
-Fr ccF.U-BB C,,_ 
£9 .9S ....... Acorn l0 fl,4.a 
Marlc1Ht11.CambndgeCBB NJ 
,._. Casseltt: ........ 
Electron ..... Rctail 

If you can keep six balls in the 
air whale simultaneously play· 
ing the piano, this ,s the game 
for you. There arc Just too 
man y keys to operate m Free 
Fall. It is a pity, because the 
basic idea is a good one. 

Objectives 
A neatly-drawn little astronaut 
floats about inside Deep Space 
Stat ion Coriolis, under auack 
from four different sorts of 
lobster·Lik.c creatures. You 
ha\e to manipulate its arms 
and legs to kick and punch th ese 
creatures into oblivion. The 
game should feel like a mug· 
ger"s night out. 

In play 
Unfortunately, to keep things 
in proporcion, whoe\o'er wrote 
the graphics to this game wrote 
in the most flimsy Huie move· 
ments of arms and legs to 
represent kicks and punches. 
Instead of deli\ering a round· 
house kick to the delicate parts. 
the astronaut bare ly twitches a 
toe . Sometime s this seems to be 
effccti,·e . somet imes nol. It's 
hardly the son of thing to keep 
the cro"'ds on the edges of th eir 
seats. 

As if to make up for this lack 
of graphic violence, in what is 
after all an extrem ely violent 
idea, the sound effects are 
deafening . And the re is no way 
of dimming down the sound, 
short of putting a telepho ne 

dire ctory over th e speake r . 
You have three rockets on 

the astronaut's sui t which con· 
trot mo"'emcnt, but finng them 
nearly ruptures the ea rdrum s. 
The one really satisfying noise 
in thi s game comes when you 
drive th e astronaut at full chnm 
intooncofthewallsofthespacc 
statio n . The result is a concus· 
scd astronaut and a loud, rcnr· 
berat ing 'boing' . 

That sou nd occurs freque ntly 
dunng play. The keys which 
act1\·atc the lef1 and right rock· 
ets are both right next 10 1he 
ke)'~ which ca use the left and 
right arms to punch. So what 
ine vitabl y happens is that. hav· 
ing manoeuvred the astronaut 
v.-1th care through th e cuT\·ed 
space of the station nght to the 
point where you are about to 
cripple a lobs1eroid, the right 
finger hits the wrong key and 
your man ends up comatose. 
bouncing off the space station 
wall. 

Another point of difficulty is 
lhat some of the lobs1eroids, 
waspoids, batoids and ot her. 
oids appeari ng in th e space 
station can paralytc )'Our astro­
naut. You find thi s out when 
your controls go dead. which 
they do from t ime to t ime. 

Verdict 
I wasn't sure that this wasn't 
simpl y a marvellous way 
Acornsoft had dreamed up of 
disguising bugs in its program. 
A major plus point, though , is 
lhe \Cry full instruction book.let 
th at comes with Free Fall . In 
fact it's almost a great game. 

T.._,llorrill&loa 

RATING(/5) 
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A Spectr um was all Mike Gerrard needed to see the solar system - and with no lifeline either. -8 
f--~~~~~~~~~~~~~~~~~~~~~~ 01 

Spectrums in space 
There must be more space 
games ror the Spectrum than 
there arc stars in the sky. 
though yo u'd need sta rs in your 
eyes to get any pleasure out of 
some of the software on offer. 
In concentrating on .so many 
variations of a single theme the 
inevitable result is a lot of dross. 
so do any of this recent batch of 
software stand out from the 
crowd? 

Not Sbrdash from Mic· 
romega, which is a disappoi nt· 
ment coming after their earlier 
3·D attempts with Haunted 
Hedces, Luna Crabs and Deatll 
Chae . The cover gives the 
impression that this too is 3-D, 
showing a fighter zooming over 
the Earth's surface, but this is 
merely a shot of the title screen, 
the game itself being an invad· 
ers variation that I remember 
playing in the arcades at least 
three years ago. 

In this, four separate waves 
or aliens come down the screen 
at you, different shapes moving 
in different ways. from a 
straight forward downward 
progression to green bow-ties 
that move up , down and 
around. You have three lives, 
and if you let a single ship reach 
the bottom or the scree n then 
the entire wave starts afresh . 
After four waves there 's a 
mothership , which has two 
reactor cores that flash alter· 
nately, and you must hit the live 
one to polish it off and start all 
over again . It' s compat ible with 
a Kempston joystick, but there 
are hundreds or beue r games 
around . 

One or them is fireftau , the 
best version of a missile com­
mand type or game that I've 
seen. Th e graphics of the base 
you're defending are very de­
tailed, full oflittle buildings and 
towers, and you move your 
mi~ ilcs along underground 
passages to the chosen laun· 
ching pads. In addit ion to the 
nine skill levels, author Kevin 
Flynn has writte n into the 
program a routine enabling you 
to alter any of seven POKE 
values affecting the speed of 
certain aspects of the game. 

The pre-set values and the 
range or possible alterna t ives 
are given on the cassette insert , 
and the game itself is fast­
moving, colourful and reason-

ably noisy. An ability to u nder· 
stand what you 're doing with six 
fingers simultaneous ly is an 
advantage. 

From the same company 
comes MunMt"J'• Merptroids , 
which should be marginally 
easier as here you only need five 
fingers to enable you, as the 
instructions succinctly put it, to 
'blast every alien you sec!' 
Thi s is an attem pt at 3-D , with 
the waves or aliens moving 
towards your sights in the 
centre of the screen as you 
attempt to pass through seven 
zones of them . 

The main problem is that the 
aliens arc simple geometric 
shapes like diamond s and 
triangles , and because these are 
transpa rent it 's impossible to 
pick out what you're firing at 
and what you're trying to avoid 
as they come thick and fast 
towards you, overlapping each 
other. 

The fact that your own mis­
siles are also transparent di· 
amond shapes doesn't help 
matters, and the game was a 
case of over-kill. I thought. 

Cosmos has you a~ ·1he pilot 
of an advanced defende r class 
starship . You protect convoys 
of sub-light speed cargo vessels 
from host ile attack and natural 
dangers.' The convoy is in the 
centre of an area or space made 
upofa 3 X 3grid. You can only 
see one of these grids at a time 
through your viewscreen, but 
can scroll quickly enough 
around them. 

You' re watching out for the 
asteroid showers which no at 
across as well as 18 alien ships 

that will try to destroy your 
convoy. Guiding your lasers by 
the sight in centre-screen , you 
must decide whether to stay 
close to the convoy, when you 
only see dangers at the last 
minut e, or whether to roam 
around the grid in search or 
enemies and risk leaving your 
convoy open to oblitera tion . 

I found cont rol or this diffi­
cult as there's quite a delay 
betwee n firing your lasers , 
which come in from the corners 
of the screen, and the shot 
exploding when they converge 
in your sights, by which time the 
target has zipped away. You 
have to keep firing conti nually. 
and try to predict the move­
mentsof your enemies, which is 
not easy. 

The game is fast-moving but 
the graphics are o rdinary and 
again it gets submerged be­
neath the mass of good material 
availab le for the Spectrum . 

At one time a machine code 
game meant automatic in· 
ter est. but now they're ten a 
penny , so you have to produce 
something different. 

An attempt at that is prom· 
ised by Space lsllnd , a graphics 
adventure from Terminal Soft­
ware, who have previously prer 
duced some good material for 
the Commodore machines. I 
wasn' t impressed by this Spec­
trum effort , though. which is 
very similar to another they've 
published at the same time, 
Vampire VH&lce. In bot h you're 
shown a map on the screen and 
you must move your characte r 
around using the cursor control 
keys. 

In this space story, where 
you' re attempting to find the 
cause of dangerous time d istor­
tions, your character is simply a 
cross while the map is filled with 
black dots, representing in­
terest ing fea tures. As you ar­
rive at a dot you're shown some 
text , which may pe rhaps tell 
you that there 's a rifle or a boat 
ther e. Pressing the space key 
will get you a list of the 19 
commands at your disposal, 
though unfortuna tely not for 
long eno ugh to enable you to 
note them all down or even read 
them and conside rwhich to use. 

You enter the first letter or 
your chosen command in in­
verse video and the game re· 
sponds (or not), the dot dis­
appearsand you goo n your way 
to the next one. As you visit the 
various dots the game does stait 
to build up like a convent ional 
adven ture, with problems to 
solve, but each t ime you die 
there's a lengthy wait while a 
new game is generated and the 
only time distortion ·1 noticed 
was that afte r playing the game 
for ten minutes it seemed like 
two hours must have passed. 

If you want aga mcwh ere you 
spend half your time with a 
finger on the cursor key while 
you watch a cross move slowly 
ove r a simple map then this is 
definitely the one for you. 

This only serves to raise the 
quest ion again of how much of a 
games software indus try the 
home computer market can 
suppo rt. All the signs are that a 
good thing is being spread much 
100 thinly . 

Only one outstanding game 
in this crop. then. so if you're 
looking round for something to 
buy make sure you makes your 
choice before you pays your 
money . MlkeGetn nl 

llllldllll (cassette £6.95. any 
machine). M1cromcga. 230 
La"cndcr Hill. Londo n SWI I _ ,nd_,. . ..__ 
(£.S.95 each). Abacus. 716 
Lla ngyfclach Ro.Id. Trcbocth, 
Swansea SAS 9EL. 
- (£5.'IS). Abbu 
E lectronics. 20 Ashley Cour1, 
Great Nonhway, Hendo n . 
LondonNW> 
..... - (£6.95.48K). 
Term inal Software. 28 Church 
Lane , Prcstwteh. MandlC'stCr M2S 
SAJ. 
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Audiogenic Vic-20 Games ... 

. . . never turn your back on them. 

Spiders of Mars, Outwortd and Cloudburst • three classic cartridge 
games - now available on cassettet Bonzo and Kaktus. both bestsellers. 
are now JOtned by the latest crazy mazey game· Shi fty• From all ma1or 
software shops everywhere 
These 1ncred1ble games cassettes all require SK m,mmum RAM 

expansion All prices include VAT and P & P ~ll!J,ll!!,f:t911!, 
:11~~ ·:·- ~ ·· 114QJ~/iJj-

Audioge nic, PO Box 88, Readi ng, Berks, Eng land . Tel : (0734) 586334. 



SANYO COMPUTERS 
The hardware and the software! 

I 
I rJr11 ~'-, , · ,,,, ~.!a fff~ 

{ 111: :a ± La& i& 

The fabulouse new Sanyo MBC 
550/555with IBM compatibility, 
128/256K Ram, 16 bit (8088), 
MS-DOS, choice of colour or 
monochrome display. Single 
(550) or dual (555) disc drives. 
Networking facilities are 
available. 

Included with the 550 are MS-DOS, Sanyo Basic and Micro Pro's, famous Wordstar and 
Calcstar. With the 555 you also get mail merge, spellstar, datastar, reportstar and 
supersoft! 
Call us for details, prices and latest news. 

Peripherals 
Printers Epson FX80, RX80, RX80 FIT, Shinwa CP80, Juki, Star Delta 10, Daisy Step 

2000 etc. Also, the fabulous new FT-5001 from KOC. From £199 + VAT. 
Recorder Sanyo DR 101 £39 + £5.85 VAT. Monitors Sanyo and Teco 
NewBrain Computer and Expanded NewBrain system. On special offer. Call us! 
We specialise in NewBrain and Sanyo equipment. Free Delivery (England & Wales) 
Call us by prior appointment only, please. 
To place your order or for more details. 

Ring us on Stevenage (0438) 812439 (Tel. Access welcome) 

or send Cheque/PO/Access no. to: 

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

Mem be r 





PCN PROGRAMS: VIC 20 

We pa y for publi shed program s on a sliding .scale which take into 
accou nt length , comp lexity, origin ality and th e pr ogram min gsk ill 
demonstrated in the progr am. So why nol gh ·e us a 1tL N ror our 
money? 

Send your contributi on, on disk or casselte , together with a 
plain pape r lis ling and brier summ ary notes to: 

As well as cash, you receive the satisfoclion or seeing your name 
in type and knowing tha t your pr ogram will be s nipped out and 
filed away in the librar ies of micro enthu siasts th roug hou t the 
countr y. 

Keno Garroc h , Personal Computer News, 62 Oxford Street , 
Lond on W IA IIG. 

Remember th ough, a ll con tributi ons must be your own work 
and unpubli shed anywh ere else. 

Tit le: UFO 
Machine : Vic 20 Unexpanded 
Language : CBM Basic 
Applicat ion : Game 
Author : Christopher Hillary 

Program notes ... 
20-34 Prints out the 

instructions . 
36-40 Waits for the playe r to 

press a key. 

UFO is a game fo r the unexpanded Vic 
20 from Christopher Hillary of Bradfo rd 
in Yorksh i re. 

You take the part of the commander 
of a UFO; your mission is to land it. 
Preventing you from doing this are a 
number (50) of random ly placed stars. 
To remove them from you r path you 

I\< 1<1:.M U. F. O. 
I IREN'l>Y ... UUI-.. 
• ? Q~ T',HI~ 144 4 

?A Pf"olo'F'J6A79 , ~ 
21 POl<E3681A 111, 

have 45 missiles. Fortunat ely you can 
zap more than one star per shot , but 
your fir e power is still rather li mited . 

This simple game is surprising ly 
difficu lt and quite a challenge to com ­
plete. It makes good use of sound and 
colour and you won 't have to spend a 
week typing it in as it 's fai rly sho rt . 

22 PP TMT-%1 ol'i tllllllH I 11.F.O. QIHIH••• 
24 P1»UH" • QIV r . Mll t~ · 
25 ~TNT" Q I ~ H 

~ PC>f"4T•:..om• o:.oi::-, .,. OUTER SPACi;""''"' ,..,.., uo,,,s: ,-,... , °""' "'"II" P c n • 
?Q "" lMP lf,lflll UQVC" Tn llf~TPO",' •"'"'"00<;. pc"COPf ,..,.., "11:ASHJHTO HE"' t:tl•T VOii ('RH • 
'10 PPIMT",itL V FIRE 1-4~2 THES." 
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vyhen you add up 
micro equals ours. 

You won't find another micro offering a range of 
benefits that add up like the Olivetti M20's. There's a 
choice of seven M20's ranging from a personal computer 
th rough to a highly intelligent workstation that can take 
you into a multi-user network. 

+ 
A wider choice of software . 

We've designed a range of software programs that 
includes general accounting. word processing, financial 
planning. spreadsheets and graph ics. But if you find you 
need specialised software that is notava ilablefrom us, the 
M20 offers a choice of four main operating systems (MS­
DOS, CP/M-86, PCOS and UCSD-P*). So it can handle 
literally hundreds of different software programs to 
sat isfy v irtually every business or professional application. 

+ 
True 16 bit technology for speed and efficiency. 

Unlike some of its major compe titors, the M20 is 
a true 16 bit personal computer. So it's more powerful 
than most micros. 

+ 
Choice of 16 printers. 

As the world's leading producers of electron ic type­
wi-iters, we also lead in computer printing techno logy. 
We make no less than 16 printers compatible with the M20 

+ 
The M20 can talk to other office machines. 
With its own built-in communica tions facilities the 

M20 can talk to other office machines such as typewriters, 
making them intelligent word processors and printers. 
And linked to a telephone and communications equip­
ment it can access Prestel, mainframe computers , receive 
or send telex messages and even Autodial. So the M20 
can take you furthe r into office automat ion. 

+ 
The M20 can handle new networking developments. 

The M20 allows you to build a multi-user network 
incorporating a massive central memory for extensive 
file storage with fully integrated software for electronic 
mail and text and data processing. Building a network like 
this wit h any other company would normally mean having 
to buy components from separate manufacturers. Olivetti 
supply everythi ng from a single in-house source. 

We are pioneers in computer technology. 
Our tota l investment in R&D is one of the largest in 

the world and is committed to advancing computer tech­
nology for the businessman. We developed the first true 
16 bit personal computer for under £2000 and are the 
leaders in ergonomic design of computers. 

+ 
The dept h of service you'd expect from a 

multi - national company. 
Our distributors are the best trained in Europe. 

Before they are allowed to so much as look at an M20 
they are put through a comprehens ive course. at our 
very ow n school. And our force of 600 service engineers 
cover the entire country to give fast and efficient service. 

+ 
Proven reliability in a compute r marathon. 
The M20 is one of the most reliable micro computers 

in the world. In fact, in a recent computer marathon, not 
one but two Olivetti M20 micro computers ran non­
stop, day and night, for a full week w ithout even a 
single hiccup. 

+ 
Experience that helped us become the leading 

European manufacturer . 
For 75 years we have been helping all sizes of 

business become more efficient. No other company has 
this understanding of the businessman's needs combined 
with over 30 years experience in computer technology. 
Olivetti is now the largest European manufacturer of 
computer and office equipment. So we will always be 
around whenever you need us, unlike a lot of computer 
manufacturers who won't even be in business in a few 
years time. 

+ 
At £1,7J5 it doesn't just add up to a better 

computer, it adds up to complete office productivity. 
The O livetti M20 is available now from only £1,795 

or £9.88 per week to lease (plus VAT). And unlike most 
micros, it comes complete with free manuals and a one 
year guarantee. For more information on how to take 
your business into complete office productiv ity, com­
plete the coupon. 



the facts, no other 

The MlO CQ, ju1t on e of the MlO ranee , 
Dual disc drive, hi(h density disc sto ra1e and 
co lour craphia . 

r-------------------------, 
I To: Valerie Belfer, British Olivetti, Olivetti House, 86-88 Upper Richmond Road, Putney, London SW15 2UR. I 

Tel: 01-785 6666. Please send me brochures on the M20 personal computer. 

1 ~~ I 
I POSITION I 
I COMPANY 1· 11· 1 
I ADDRESS TEL NO. o ive I I 
~-------------------------~ 
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45-54 

60-98 

99 

100-140 

160 

170-172 

180-200 

210 

220-255 

260-300 

360-510 
600-620 
1000-1080 

1500-1550 

Makes a UFO fly through 
the inst ruct ions . 
Clears the var iab les and 
picks out a base to go at 
the bottom of the 
scr een. 
Prints the highest score 
so far at t he top right 
hand corner of the 
screen. 
Puts 50 random ly 
coloured stars at 
random points on the 
screen . 
Sets the loop for the 
UFO. 
Sets the colour of t he 
UFO (This turns white 
after 45 shots ). 
Puts the UFO onto the 
screen (var iable T is the 
colour ). 
Checks to see if the UFO 
has collided wi th a star . 
If it has th en go to line 
600 where the UFO 
explodes . 
Cont inue with the loop 
to move the UFO. Check 
to see if the loop has 
ended ; if so go to 360 to 
land the UFO. 
Fire the bullet from the 
UFO and pr int the 
number of times the 
pl ayer has fi red , in the 
top left hand corner of 
the screen. 
Makes the UFO land . 
Makes the UFO crash. 
Prints out messages and 
scores on land ing. 
Prints out the messages 
and scores on crashing, 
then run the programs 
again wit hout 
instruc t ions. 
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;i',9'1 JFf t l')""THfHP'(WC''M'O?,i::; .:I P()tll:"?&0-, t9S 
n':5 ~ EC,et1 POTl'EC·l , 67 POKEr'•1.1;7 
288 FOP-F•Z?T~T EP2::> PfWFr-,cQQ+~ 4 AA+F 7 onvc-r .. r c~ r.......,..- , ,......-:0 HEXTO PC)Vr,..,r" 

' '1AA !o#')l'TII:" Pf'IV ll:"'1,1:;0~ q P1::Jl(EC-1 ,3?c-c .. , C>Pl.,T• 11.,....,....-c C!PfP " c::·no'T...-- ... 
~P F'~M•81M 'T.-.01"1'X:TFP2':' •POV'Fu o, pf'WC'of-t .::, - !:H•l ,67 
37 A CORl•°"'T01QOIIC::TCP-l POKE3687"· T HEXTI Pnll'FH ."t" POV[H-1,"t'° P(WC'u ... , .,,. ~~" 
37':5 POKE!-l- '.n, q 1 P'Ok'EH·"r-1 .::, DtWl:'u • ..,, .~-. 
380 c no 1.1 T""·c,,nvc-,.::o,c ,.~ Fl)Pl(•IT f'..,..n •IC'V'T -e~o":>r n i;r,ov,.,yrv,,sci , ... ,, ... •$ V"' ' '°"" Pi"IVC)?9,"'T '> Pf'IVf ~R'?'~ ":I Dt'll,l"':>OR':>., .., 

~ : ~~•R l "l"TQ7n4STfP- ?? P()t'EL-768e+38 .. A,•1.<:t POl(F\ -?!1.AA·h ~400 ,'3 Pf'lVFI .-:>c~ • : .. 

42 0 POl(fl ,Rt PnVFt·J . .i::7 Pl"ll'IC"••• c, -r~,_ .. ,. ·~ FOPH•lTO~ ,.r-v T ........,e-><e7c"" 
4'k' Cnott • t T030 HEXT P(Wc-t .,,. PfWEL·I .,,. DIWll:"I +J 'l? I.JC'"'"'' 
.. ., ... c-,~ 
, ,111 ll:"not,l• 77"t4T()774"1 
4 50 P(ll(£.-i-?~+~400,~ Pi°WCl.l-1-768'8 • 38-t9"1 'l: P()t(EN+1-1',::,Aa.o.-:tA:4APl,1 
4 60 fl(W'f N .A! POKFN·l ,,::,7 pn.,i:-t.1+1.f.7 
465 Pf'll(f.-:;R76 ,0 
, 70 FORP•t Tf14lll l,JC'YT otW~u .,..., o,wi;~-1, ~2 P()t"pi ... , "" n-n..., ~YTu 

•'30 POKE:3687,i::: n i:-~- • Tn.10 •~v• n-n..1 
"I# TC()oo,.....4'TUCl,j1~ 
"IHI l')OT04A0 
6ee POl'EC ,t:11 °""' £C'-!.67 Pf"1Vi:-r+1 ,67 
60:5 P(WC":t'-R76,0 POKE36877 ,-,"0 FQPt • 1-.Tn1~TCP-t P<\Vll:"f'-;:,.:-0.., .. .,., .. ,...... ,.. ...,...,...,.. • 
R400 2 
6 10 POKEC+ 1-?.:.A01 .o.?Cl4ill0 ...,._C''>&Q:78,L F'OPU••T n, .. n • IC'V'I' O(W'Cr.,.:00 +~1""' • 
620 P(Wll:"r- 1-?&~.o.~4pi,p ' C>f'll(i;(' + l-,'iPt'l • -,o~.-.n I F'_,,J•l'Tn+"'n '£)(T HE}(TL (j(ITn!"500 
IAl'!IOI f'1"Wl:'':i697Q ,,..... Pi;!JHP :l: Wlll ['110 IP 
1002 POKE3-=.i::i~,0 
IAA5 IF X)•ITHF~•C'f'•"IA•tt-lT(Pt,mr, , .. ~o,, .. , f'l('IT,_, ........... 

1808 x.v .. , 
11111111 ~ • "IDl+ ft.1Tt0t.J n 1 1, • 5Ql • J 
1111,-111 PPfHT"~ Sf"f'OC"" c-r "C>t'llt-JTC• 
'"'" " t i:-c-r'4.ITT~'-PD'OJ 'T·- .- rr, p.:-o'T c:rr,,or ......... Foo" 
16''11 TFc;t'< UT'TMC't-fHJsMt 
1Pl"''.C'I [ Cc;f')HJTMCl,II.IT•st 
1""-111 P" JNT" )!MZ PPESI:; A !r'EY TO pt ril'J (R(".ATt,.1" 
10 71l! Gf'TMf t ll:"IJ't •"" THFIH A?a 
1088 OOT~ 
1!500 Pf'lll'C'~A'?'O A c,..-,vr..,,,.o"l'9,~ PP!NT " ... _. --• "11:>P'='lflC"" " 
1s1e IFX'•• TUC'•ot::,..-c,....c; PC,Tl,,jT" , ......,..._ , c rnocn• .,..r "P"'"'TS· 
1"51"'1 1p :.r•~'>+4f'TJ.S"-»PfHT" )![J!l 11Cc;T ~OPE SO FfP" 
1S17 fC'~ • S)MITHE l+H•sr' 
1s2e IFX•PITMC'MPRl~T· 'MK!l t c:rricco• ;c; •i:>nn1Tc-• u,-u, 
t "l:)"'I JF Hl )S("'~ 'Twi;....,,-1.11 
t5'WI PPtt..l'T"IIT*'I -c,c: 0 l<'EY TO PLAV 
1s, 0 GEr.,.i• , i:-1••-••Tl-lf111c..1Q 
• ...... ~ POVF~ R77 A 
I ~"I.A ~-c. · C:wC. Y•A r.nT~ 





tor business and 
use. 

by Qume tor superb 
quality and reliability for 

years of every day use 
-and the price Is right 

OlherlmporlanttealurM-
1.lnlelface compatlbllity with 
most populardelldop complllers 
I.e. Sertal, Cenln:>nlca l'arallel 
orCilumeSpllnt 3 

MOINIIIINlnolucle-
Opllonal Fonns'laclorand ..... 
Gulde 

I.Compactdellgn-UNrl'ltendly -----



Distributor 
Network 
UK and Ireland 

P = Prim er.,. 
V = \'id co' ICrminal, . 
l\1 = Di, k l) ri, e,. 

P\' \,,,~, l ),1t.,(~.mmun .. ,11111ml 1J 

l \boJte. \l ,Jd1-,.._ l 88 .?M I 
lcl~W711 1 

PV \lph11«h(:.,;,.,..JM,11c1~,>(cm~l,td 
&..me .. :n,J.8uc:lunifumshm:~ I .HS.",P 
'1(!~ 5!11,.?37 

P'\ ' R•i«hl ,td 
11.c'°"hnr.. lk"'-Jurc II.( ;t> 1-\i'~ 
lcl 07.\-H,1031 

PV I),, .. lc,m,"41,lcd 
l l,1"'unJ, ll n1h.\\~1-.U,...:, Rlll till \ 
lcl o.u&4HW. 

P'\' lbt.K l .cd 
\hnl'll;h.im. 

C"hc, h,rc: \ \ \1.&\I'\, Id O,.l<Hl !\n l 

,\.I ... \lftl .. lt.. ll t"lnl(', l .1d 
l..onJM'\,\\ 1 1\1- IC"I Ol-!f17'\41h 

1li .. hc,tc1, t..cn1 \11-J'<}'\, 
lcl0f>..\H Ol7! 1 

P\ ' I\C; l >n,"'k,.l,1..t 
Mc:.ldmK,lk,\ ,hm: 11.(i? 1 \\\ 
lcl.07\.4~ 

\ ' ....,.,.h,mhc1l.1d 
\IIIJR11.11l hhc1."u",;' t.. l lO'IQ\ 
kl OH!M.\11 

P\ ' ~tll fof'U( l .1J 

l .1,in,:.mn.'orol:UntJ 
h:I 0!"'!'0,&11 

P\ ' Mn,1l lnfo1m:mon",,,1cm, l ,,J 
l>uhh n·lK.hd.;nJ 
h+ l >uhl,n~7\hl 

V 11.1, l"rchl'IOOl[' l.1d 
l.oftdon'\,\\ 101\l 
Id OL-.?077\.11 

PV kkpnnicr I 11u1pmcn1 I rd 
lnni . lknf t)fJ..h,rc: l ll' !H1\j 
k 10M 1'U.-OII 

Printwheels and 
Ribbons 
h\ l.1J l \l .i,1cr l l,,mhu1,.,I 
HrAlful'd. 'l llfk, 
M 0.?7.&10',iM7&.01-W.?\.111 

t-.k11l) .iu l'niduu, 
1t,,t1<,:e1. t..cm ltlOf>.\.1~17!1 

\\ ,II" ( :..,mputcr\upph<', I .tJ 
H,..hop\ "-tonfon.1. lkn , c , n 11>, 
ldo.?N'i0h4<,1\ 

',{'oli,C,.&l)h10.'w:l'\11.<,l.1<J 
llc:n, \\1 )17 ,, lc:I IJll!7h .&SXS 

l><-.... ~1(:Mbon &. H,hhon ",up phc, I .1J 
C,1.,,~,..(ofl.!7\.\ ltl(Ml~II\.I 

\\ ,ll,...(:..omp,u1cr, uppl"""(l n,Llnch l .1d 

c:.., l>uhlin. lrcl .ind l c:1 t.00 1"°1,110 

Qume (UK) Umlted , 
Sndgewalef CIC:IM. Reodng Ber\stwe RG3 !Ji 

Tel Reoong(07 34)584646 Tele.x 84'Q70b 

A BntlSh Company of 11T 
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MORSE CODE 
Th is program from PW Manh ire, of 
I Highams Park, London, produces a 

small machine code rout ine which is 
assembled in an 'out of the way' corne r 
of the memory . The rout ine enables a 
BBC to produce Morse code directly 
from the keyboard. The rout ine can be 
enabled all the time . so anything you 
type will be emitted from the speake r in 
Morse code and whatever program you 
may be running. It isa good idea to turn 
the rou t ine off before listing a long 
prog ram as morsedoes not react as fast 
as the screen and it can take a while to 
catch up. 

screen, to point to the morse code 
interpret er. 

The dots and dashes are not the same 
pitch. Thi s is because they are designed 
to sound at the fastest rate poss ible. 
Lines 430 to 450 define the sounds of 
Dot and Dash, a short pause (440) and a 
long pause (450). These values can be 
experimented with {or the pref erred 
sou nd. The data is the same as for the 
sound command and the volume is in 
interna l format fo r negative numbers . 

Title : Mors e Keyboard 
The program opera tes by redi rect ing 

the OSWACH vecto r, the zero page 
memory locations contain ing the 
address of the routine that writes to the 

Machine : BBC AIB 
language : 6502 Machine code 
Application : Education 
Author : PW Manhire 

50 11••• 'T.•L O: Hb••• iL • LDOO 
60 REl'I FOR DISC Ba• •'ll. • lo1 8 :Hb as• 'll.• lo1 8 
7Cl ,. KEY0"1<20E•l.cA4: ?&. 20F • l.:E O:" 
eo • KEY 1 " 1<20£• 1,9: ?1,20F•L:D: N 
o o "'EN CASSETTE ? L:2 0F• IID :l"I 

J OOF OR J'1, •0 T O 2 ST EP 2 

l 10P% • !-'t>•••'4 
12 0(0P T J'(, 
11 ('.C: 
t ~nlD A t f 9 1'100 2561 : 'H4 L:20£ 
l50LDA l: ( 11 DIV 25t,I ;<;;TA f.20F 

l60 RTS 
1-. 0.B : S T A f•?'?: DHA:T X A:PHA 
180 TYA:P HA:P"IP 
I o o:_ o"" .. ... 2: c,..P t 65: sec E "ld 
2 0 0 C,..P £0 I: BCC ,..or s 
?lO BCC E,.d: Cl"IP £1 23:9CC Add 
220. E nd: J'N P E: . Ad4: SE C: S8C (32 
730. l" o,..•:"'EC:SBC [ 65 :T AX:LDA Hba •• T.• l.cC 

O,X 

2 4 0STA a.70 
250. 110~ •• 
260LOY CO : ST Y &.71 
2?0CLC:ROP &,:?O:ROR 1,71:CLC 
280RO R l.c70: ROR 1,71 : LO A L71 : Cft1P t 64 
290 9£ 0 Da • h:Cft1P £ 128:9£0 Dot:J'MP C 
:oo. Do l:LDA £ 7:L DX (L: AO:L OY t B ••• T. 
'JIOJSR LF ""F1! JSR $p:J MP Mor• • 
320. r. ... ,..:LDA £ "" :LD X [&.Ae:LOY rs ........ 
J'J('JSR LFFFl :JSR ~;i:JH P Mor •• 
~• O.E 
'J50 LDA c .. :l:J X l: L B e:L OY t: B•••T. 
J6 1' P t..P •PLO.; T •": PLA: T A X: PLA: L OA I!. 72 
~ ..,OJ l"IP 1.£ 0A4 
3eO . !'p : l ['A t ?:L DY C&.:BO:L DY £11• •• '11. 
J90JSR t.FFF 1: P T'!" 
4 001 
4 10 NF.:X T 
4?0 
4~0DATA 1, 0. lcF7,t.. FF , 90,0, l ,0, 1,0.f.F .. , L 

FF,200,0, 2 ,0 
44 00AT A l,O,LFF,f.F F , 0,:;:,1 , 0 
•50DA T A 1 1 0, L:F°F, LFF,0,0,'3,0 
46 0 F°OR JT. • Hba s•T. • !,A(I TO ~bas•'ll. •L9 F:REA 

4 '10 DAT A ,,,,, •. ,. --- ,·,·, .· •. • ·· , • . 
500DA T A ···,.·-,,-- , -,.-. , . . 
!l, I O DAT A ... - , . --,- •. - , • . •• ,· · . . 
'520 RElHO P.E 4 90 
5i 0""0 11!: JT.• 6'5 TO 9 0: REAO A 'S ;PR ! .... T"CHR • IJ 

• • A •: NE X T 
5 4 0 RE S T ORE 4 80:FOR J ,C,• Hb •s• 'll.• &.CO T O Hb 

•• • %• 11CO•i5 
'5'5Cl"J'4•<":111"1~•0 
~ t;(' OEAD A •: FOR IT. • 1 TO LE N <A9 ) 
5?01F MIO. IA .,J '(,,l)••.•THEN N%•2 
580IF f'll[' .. . A9 ,t T..I )• • -• T~EN NT. • l 

50 

70-80 

110 

120 
140-150 

170-180 

190 

200 

210 

220 

230 
260 

270 

280 

290 

300-310 
320-330 
340-370 
380-390 

Set up the two data 
tab le pointers . 
Set up funct ions key 
to define on or off. 
P% defines the stan 
of the code . 
Select assembly. 
Redirect the 
OSWRCH vector for 
point to the code 
begin ning at B. 
Routine starts here. 
Push the processor 
status and registers 
onto the stack. 
Temp store the 
accu mulator at loca-
tion &72 . 
Reclaim the accu -
mutator, check 
whether the charac-
ter is less than 65 
(A). 
Check if greater than 
z. if so, return Else to 
morse. 
Check for lowe r 
case, if so. subtra ct 
32 to change to up-
per case. 
.E ju mp to end .. Add 
subtract s 32forcase 
conversion . 
Start of morse. 
Put zero into loca-
tion&71. 
Shift the nu mber 
rig ht and d iscard the 
fi rst bit. 
Shift again and 
chec k the bit 7 for 
dash. 
Check the dash until 
none left , in which 
case end. 
Do dot sound . 
Do dash. 
End routi ne. 
Subroutine .Sp 
stops sound . 
Data for codes. 



This p,og,a,n Jot the CBM 64 is lrom J 
Spn~II al Clewdon., Avon. and takes 
you1o acruywondolmusic Youla llethe 
pa rt of Gary the Guitar the one in the 1op 
left hand corner of the SCtffl'\ Wi!afll"lg the 
~~sses 

You, aimr.110try anoreachyov1 friend at 
the bol1omngh t-handcomerol thescreen 
The drawback tS Iha! you have lo get pas t 
the notes that a,eontc.ng alOng thestatf 
(the hoes drawn across the screen) 

The only way past 1hese notes IS 10,ump 
oYet them thtS is done by o<ess,ng the 
spacel)aro, . lf yov reuWIQ a)Oys1JCk. the 
lire button Be carelut how you go Sll"IC-e 1t 

Program notes . 

IS PoS5lble lo lxlmp lfllO lhe notes on the 
~ne above as weu as thOse .., llont You 
can move Jotwards or backwards while 
you are ., lhe air_ so you can avoid the 
notes wnlle you are in m.d leao One Olher 
lhlngtobecarefulof JS theddlerenl speec;ls 
of the notes The furthel you get down 1he 
seteen the harder II IS 

Tltl e: G•ry The Gu;t•r 
Machine: Commodore 64 
Language : Commod ore Bask 
Applicat ion : G•m• 
Author : J Spt'inr,all 

1 Set up var iables and 
pointer to 1he sprite 
registers (VI. The lasl 
poke set s the volume of 
all voices to max imum . 
Clear t he screen ilnd set 
the foreg round and 
background co lo urs : 
GOSUB and pr int the 
intro. 
Gosub and print 1he 
playing screen . 
Discard the first 15 bits 
of data. 
Toggle spri tes on off. 
Set up the spnie 
poin ters. 
Read sprite data . 
Put two of th e spr it es 
onto th e screen. 
Test t he keyboard. 
Check for keys to move 
Gary and mo ve spr ites 
as appropr iate. 
Jump and check 
position . 
Mo ve the ot her sprites on 
the screen. 
Check for position and 
end if bumped . 
Make the sound effects . 



I 

Update and print the 
score onto the screen. 

500-560 Print the playing screen. 
700-750 Well done, opt ion for 

another game etc. 
1000-1220 Spritedata. 
2000-2036 lose a life, make crash 

sound and continue. 
3000-3100 Opening intro display. 

press S to start the 
game. 



• 
This week PCN Databaslcs ltSts a selection of add-ons for your micro. PCN 
keeps you up to date in three-week cycles, listing peripherals, then software, 
followed by rricros. 

Prinlers are best categorised by p<int·head type. The two most oommon 
methods of transferring type to paper are the Dot matri x and 01l1ywheel 
techniques. 

A dot matrix printer uses a row of pins which are programmed to strike the 
paper through a rit>t>oh and form the characler as a pattem ol dols. 

Thedaisywheelactsmore likeaconven1ionaltypewriter.thecharacterset 
beingpre-foonedonawheelwitheachcharacteronasepara tespoke .As the 
interchangeable wheel to1a1es It is struck by a hammer 10 form the character 
impression. 

Dot matrix printers tend to be faster than daisywheel but offer lower prinl 
quality. 

In selecting a printer make sure the Interface on your computer is 
compatible with those available as standard or al extra cost on the printer. 

The e Stgn means the inter1ace is included in the price; 0 means you have 
a choice of inter1aces inciuded in the price ; + means the interface will cost 
extra. 

AnadexO P 9001A Ll , .sllf Mf;ll;IJ , JJ;ll;IJ . . . 
A.n.dex DP 9500A £:1,397 ,-.17X9. 9X9, 13Xll • • • 
Anedex DP9501A £:1.397 M7x9 , 11X9 • • • Anadex DP 9620A £:1,489 M 7X9,9X9, 13X9 • • 
Anldex WP 6000 C2.616 Mupl018x20 • • ASP3500 am M9X7 ,9X 9 0 0 

Max Baud rate indicates the approximate characters-per-second rate as 
they are fed into the printer. 

The buffer stores characters sent by the computer. The printer can take 
characters in chunks, at a rate quicker than they are ab~ to be printed, 
sometimes allowing the computer to be !reed for further use. 

Linea per Inch lndJC8tes the maximum number of lines prinled ina vertical 
inch. Ch•r•ctera per Inch can be varied on some printers as the typesizes 
themsetves can be adjusted. 

M•xlmumpr lntapeed asindicatedbythemanufactu rertendstobe alitt~ 
optimistic. Maximum print poah lon1 tells you lhe optimum number of 
characters that can be printed "1 one Nne by the smallest character size on the 
printer. Maximum paper width is the widest paper the printer can take. 

Slze represents the spaoe the printer takes up on a desk top. The weight 
of the printer Is given In kilogrammes. 

Maximum coplea indicates the number of carbon copies that can 
realiStically be produced at one time. 

Underllnlng puts a line under characters whl~ bold type thk:kens the 
characterstomake themstandout. Truede scender aindicatesthattheprint 
method allows tor fully formed tails on lellers such as p,g or q. 

...., uw ... 10, 12.5, 15, 16.7 200 132 9.5 
9600 27!JO 6,8 10,12,13.3 200 176 15.5 
9600 27!JO 6,8 10.12.5, 15, 16.7 200 220 15 .5 
9600 1500 ... 10, 12, 15, 16 4 200 216 15.5 
19200 4500 6.8,12,16 10,12, 16.7 285 220 15.5 
9600 80 6,8 10 ,12,16.5 180 217 14 

Propor11onal 1pac lnQ puts the same space between characters whether 
they are a long 'm' or a short 'I'. Block gr1ph lc1 builds up pictures using 
rectangular bk>cks. while High Resolution Gr•phlca uses smaller dots. 

Bidirectional means the printer can save time by printing left to right and 
then doing the next line backwards right to left. Sknitarty, Log ic Seeking 
enables the machine 10 save more time by printing the shor1 lines without 
sweeping over the whole width ol the page. 

Feed methods comprise fanfold which uses continuous stationery 
sheets folded road-map style drawn Into the pt'inter by a lractor mechanism. 
Thetract0roog fitsinlO holes in the fanfotd paper andtakesthepaperpast the 
printer mechanism. Roll ls a roll of paper lhat feeds into the pnnter, usually 
u$ing fr k tlon feed where the paper is gripped between two rollers, 
typewriter-style. Cut aheet indicates the printer uses single sheets like a 
typewriter. 

Dlatrlbutor : tofindwhk:hcompanydistributes a particular add-on, use the 
code lr5ted in this ootumn to refer to the distributor tabfe. 

The table iS at the end of the listings, and gives the distributor's name and 
telephone number. 

40 .9x 57 13.6 • • • • 40.9 X70.3 16 6 • • • • 40 .9X70.3 16 • • • • •• •• • 40.9X70.3 16 6 • • • • • •• • 46.7X74 .9 25 6 • ••• •• •• • • • 11 
6 1.5X40 .5 19 6 • •• •• • • • '" .......... £170 M7x5 • 300 ..A 6,4,3 10 17 75 8Y, 31.5 x 23.7 2.4 • • JI 

E3n>ttw HA 15 £512 Dais- • • • 9600 3000 6,4,3 15,12,10 13 165 13 46.4 x 33 6.9 4 • • • • • • • • • • JI 
Brother HAI rm 0.isywheel 0 0 0 9600 2000 4,5,6 10,12. 15 30 198 16.5 3$ .1X71.2 16 6 • • • • • JI 
C8nonA P400 £:1, 140 --• • 1 19200 4000 4,6,8 10,12,15 25 197 15.5 50.8><48.2 18.5 6 • • • • • • • •• • • • 01 
c:.ntronics 159 4 £962 M9x7 • 9600 768 • 5,8 .18.10, 18.38 150 80 10 38x35 .6 10 5 • • • • • 81 
Centronlcs 150.:4 £682 M9X7 • 1 9600 768 ... 10,12,18.36 150 132 9 .5 38 .1x35.5 9.1 3 • •• • • • • • R1 

l:768 M9x7 • 1 9600 706 ... 10.12.16.5 150 217 9.5 38.1x35 .5 .. , 3 • •• • • • • •• Al 

• c, 



r· 
Centronecs 15912 £881 M9 x7 • N.A 768 6 5,818, 1.1,16.36 150 132 10 38.1X35.6 10 5 • • • • • • 81 

< Cencronica 351 £1 ,891 M7 x 9 • + • 10200 2000 6.8 5,6,8.25 , 10, 12 , 16 5 200 102 15 45.7X55 .9 18 8 • • • • • • • • • • 81 

C-00...352 £ 1,966 M 7x 8 • + • 10200 2000 6.8 5.6.7.5,8 25, 13 2, 15,16 5 200 216 1' .S 55.9X45.7 18.1 6 • • • • ••• C1 . 
Centronica353 £2,420 M7 X8 + • 10200 <OOO 3 ,4,6,8,12 10. 12.13.2.15, 18 5 200 218 15 55.9x45.7 18.1 6 • • ••• ••• C 1 

Ceooonlcs 739 ~ £710 M ttx9 • 2200 132 6 5,8.3, 10, 18 7 100 132 • 36.8X27 .9 5.4 5 • • • •• • C1 

Centronicl 739 4 t786 M 11X9 • 9600 512 6 5,8.3.10, 16 7 100 132 • 36.8x40.6 7.2 5 • • • • • • C1 

Commodore 4022P t454 M6 X7 • NA "A 2 5,10 40 80 10 36.8X33 9.9 3 •• • • C2 ., 
Commode><• 8023 £1,029 M5 x8 • NA NIA 2 5,10 150 250 15 $1 .4 X36.8 11.6 3 •• • • • C2 

Data Productl OPSS £1,687 DalsywhNI • 2 9600 1000 6.6 10,12,15 55 198 15 44.'4X60.4 24 6 • • • • • S1 

Data Products M 100 £:1,790 M9 X9 + + 1 NIA NA 8.8 5,8, 10, 16.5 140 216 18 67 .5x59 .4 27 • • • • S1 

Data Products M200 £1,979 M7 X7 + + 1 N,A NIA 6,8 5, 108,167 340 340 18 67.5x59 .4 27 6 • • • 81 

Data Soulh OS t 80 £:1,604 M9x7 + • + • 1 9600 2000 6,8 5 ,6 ,8 .25, 10, 12, 16 5 180 217 15.5 60.9x40 .6 16 6 • • 02 

Oi.t>IOSP1/P 11 £2, 127 DalsywhNI • 9600 256 6,8 10,15 40 198 18 S8.9x48 .3 27 .2 6 • • • M2 

o.ablo630 £2.127 -- • 9600 768 6.8,12 10,12,15 40 198 16.5 56.9X48 .3 27 8 • • M2 

OMPIOO t249 M5 x7 • • 1200 2000 6,8 105 50 80 0.5 40.8x20 .9 3.9 1 • • • T1 

OMP200 C499 M9x23 • • 1200 2000 6 ,8 10 120 120 9.5 4U1><34.3 7.5 3 • • • • • T1 { 

OMP400 t699 M7x9, 9X9 • • 1200 2000 6 ,8 10,12,16.7 140 220 15 81.9><40.4 19 5 • • • • T1 
" 

OMPSOO £1,099 M 23X9 • 9600 2000 6 ,8 10,12,16.7 220 220 15 58.,tx33 12.7 5 • • • • T1 

OMP2100 £1.399 .. • • 1200 2000 6 ,8,12 10,12, 16.6 160 232 15 552x38 .1 20 8 ••• T1 
, . 

OAE8820 t895 M9 X7 0 0 9600 SOO 6,8 10,12 .5 ,15,167 150 266 15.5 64 .7X•i7.6 23 5 • • G1 ,' 

OAE8630 £1,300 M9x7 0 0 9600 SOO 6,8 10.12.13.3, 15,17 180 226 15.5 64.7x•7 .6 23 5 • • G1 ~ 
OAE8840 £1,370 M9X7 0 0 9600 SOO 6,8 10, 12, 13.3, 15, 17 240 226 15.5 64 .7 X'47.6 23 5 • • G1 

OAE8925 £1.660 M 12 X8 , 12 X20 0 0 9600 SOO 6,8 10. 12.15,16.7 120 226 15.5 64 .7x 47.6 23 5 • • G1 

OAH80 t621 M7 x9 0 0 9600 256 6,8 10, 12 .S, 15, 17.5 80 140 8 41 .5X30 7.5 • •• • T1 

ORH 136 t776 M 7x 9 0 0 9600 2000 6.8 10,12,15,165 120 224 15.5 -18.6x30.3 10 .5 3 • • T1 

OAS250 £1,431 M7x9 0 0 10200 512 6,8 10,12 ,15 250 198 6 61><45 25 5 T1 

DWP410 t995 .,...,..._. • 9600 2000 6,8 10,12 25 160 10 60.3x 19 .6 16 5 • • • T1 

Epeon RX-80 FT t366 M •• • • • 10200 256 6,8,10 .3 10, 12,17,5,6,8 5 100 80 10 38.9x30 .3 5.1 3 • • • E1 

e_.AX80 t320 .. • • • • e 10200 256 6,8,103 10.12.17,56,8.5 100 80 10 38.9x30.3 5.1 5 E1 

e_.FX-80 t503 .. • • •• e 10200 300 6 10,12, 17,5,6,8 5 160 80 10 42x34 .7 7.5 3 • • • • E1 

Ep,onMX·100111 t546 M • • • • e 19200 256 8,8 10 100 136 15 1At 59.2><39.3 10 3 • • • E1 

11-rwtVIFX·IOO t654 M • • • • e 10200 300 6 10, 12,17,5,6,8.5 80 132 16 8L5 x35.,4 10.S 3 • •• • E1 

e_.MX80 t401 M9 x9 • + + 1 10200 256 6,8 5,8 25. 10, 16 5 80 132 10 40.&x38. 1 5.5 3 E1 

Epeon MXBO FTT/3 C447 M9x9 • + + 1 19200 256 6,8 5,8.25, 10, 16 5 80 132 10 40.6X38 .1 7.7 3 E1 

EpeonMX82 t546 M 9x 9 • + + 1 10200 256 8 17 ,2 80 150 10 40 .8x 38 .1 7.7 3 • • • • E1 

Epeon MXtOOfT/3 t574 .. • + + 1 19200 256 8 16.5 100 233 15.5 59.7X40 10 3 • • • E1 

FIIClt4510 csn M9 x7 OOO 9600 7 12 6.8 6,12,16 ,17.5 100 132 11.5 42.5x34 .8 • 5 • • • ,., 
Fd4525 £:1,150 M9 x9 0 0 0 9600 012 6,8 5,8.5,10,17 280 132 11-5 46 .5X3S.6 13.5 5 ,., 
Faat4542 t2,300 M9x1'4 • + + 9600 800 8,8 10,12,15 250 232 18 64x45. 7 40 5 • • ,., 
Fujit:au830 £:2,179 - + • • 1200 256 3,6,8 10,12,15 80 204 15 59 .7x4,4 .9 18 6 • • • Z1 

Genet8' Electric 2030 t961 M9 x 7 + 1 1200 640 2 ,4,6,8 ,12 10,13,16.5 60 218 15.5 54.Sx 47 .6 ... 2 • • Z1 

Genera l Electric 2120 £:1,751 M9x 7 + 1 1200 640 2 ,4 ,6 ,8,12 10,13,16.5 150 2 18 15.5 54.6X47 .6 ... 2 • • Z1 

Generaf Prinler GP300 £:2,287 M9x9 , 18x2S • 2 10200 380 6,8 10,12,15 300 120 13.5 52x44 .5 20 5 • • • • • • 12 

Genefal Printer GP300l £2,490 M9 x9, 1Bx 2S • 2 10200 380 6,8 10,12,15 300 132 13.5 63.5X51 .5 24 5 • • • • • • 12 

Hennes612C £2,2 42 M36 x 18 • + • 9600 2000 8,8 10,12,15 200 198 15 426 x620x 180 22 8 • • • • • • M7 

-· t914 M 7x 5, 9x6 + • + NIA 37 6,8 10 125 80 10 38.7x32 .5 0.6 1 • • • 03 

ITISwtf13342 £:1,719 M9x7 00 1200 640 2 ,3 ,4 ,6,8, 12 10,13,16.5 150 240 15.5 56x47 10.4 6 • • • 13 

1n swa11ow t9 14 M9X7 0 0 0 1200 640 2,4,6,8,12 10,13,16.5 60 240 15.5 56X47 10 6 • • 13 

Jukl6100 t4SO .,...,..._. + • + + 2400 2000 6,8 10,12,15 18 165 13 454x520x 151 14 • • • • 0 • 0 • M7 

Leer ... £:1,667 M9x9 OOO 19200 2000 6,8 10,12 180 218 18 68 .6X50.2 22.7 5 •• • • 14 

.nnl!ID& .. LX213 £:1,840 M9X9 + • 9600 <OOO 8,8 10,12,16.5 180 218 15 57. 1x43 .2 17 5 • • • T3 

........,..vU(217 £:2,242 M9x9 + • 9600 400 6.8 10,12,165 180 218 15 57.1X43 .2 17 5 • • •• T3 

MboP~al s 99G £517 M9 x7 , 11x9 • • 9600 2048 6.8 10.12,16.5 100 136 9.5 4 1.1x27 .3 6 .7 2 • • •• • • • T3 

MtCro P-,ipherals 150G t918 M9x7, 11x9 • • 9600 8102 6.8 10,12,16.5 150 226 15 58 .4X3Q.9 11.2 2 • • • • • T3 

MT1201 t600 M9 x 7 + • + + 9600 132 8,8 10, 12.5.16.6 ,20 160 132 10 34 .3x24 .1 7.5 4 • •• •• • • • M3 

MT120L t765 M9 x7 + • + + 9600 132 6 ,8 10, 12.5,166,20 160 132 10 34.3X24 .1 7.5 4 • • • • • • • • M3 

MT18021 £1 ,&45 M7 x 9 + 0 + 0 9600 218 6 ,8 10,166 200 218 16 55.9x78 .2 8.6 5 • • • • • M3 

\~ ri'alr..'· ~.~ .l,J, ~ Cl. ID~ " '•":It;f·..:1p~~~\'i '"r~,-~··:;i':~·;, "{',"~·-~' . . ,1J.1.',;i.-'f,;' ·-· ,1~:,;,,s,.~ ., ·~ ... ~ ~t',,, . _'/:.,._ -1:,_, _,,}.;./~ , .. J,·,, .• _:.s ~&:;] :c.'t·., .,, ;>.~, 
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MTIII02l I '2,205 I M7X9 l+lol +IQJ I 196001218 I 6.8 J 10,166 12001218 f 16 I 55.9X78.2 I 86 151 I l• I I I 1• 1•1• 1 I 1• 1 I M3 
MT<M()I [ £1,966 J M9X7 - , -i- r+l+I [ 196001220 [ 3,4,6,8,12_J ____ 10,125,166 I 400 1220 I 18 I ..... , r~ 151 I ,. , I I ,. ,.,. , I l• I I M3 
MT<MOL -ru .,es I M9X7 I l• l+ l+I I 196001220 I 3,4,6,8,12 I 10,125.16.6 I 4001220 J ,. I 86X457 I 36 [5 1 I l• I I f l• l•T• T r -r.,--.--... 
MT4201 I £882 I M9x7 1-l • l+l+I I 196001220 I 3.4.8.e.12 I 10.12.5,161 I 200 1220 I 18 I 86x<57 I 36 151 T• J•T•rle l• l•l• I I l• I I M3 
MT420L I £954 I MOx7 I l• l+l+I I ! 9600-1220 I 3,4,6,8,12 I 10,125,167 1200 1220 I 18 J 86X457 I 36 151 l• l• l• T r•T• T• T•TT'Ti' I I M3 
MT1401 f h~9LI M_!><7_ l •l • l+ l +I I 196001 218 I 8.8 r 10,125,186.20 I 160 I 218 I 18 I 48.3x24.1 I 7.5 r.,--r.-r e r, .-r.- 1• 1•1• 1 l• l• l• I M3 
MT140L I r, .... I M9x7 1•1• 1+1+1 I 1"8001218 I 8,8 I 10,125.166.20 I 160 12,e 1 16 f 48.3X24.1 f -,:5 141 l• l• I l• T• TeJ• T•I l• l• l• I M3 
MTIIO f 'ci27 f M7x.--------rTek+li+ll___l_I960120481 6.8 I 5,8,10,17 J IIOT1421 10 I 37.7x295 I 5.3 l4 T• Te l• T T•T• l• l•l• l• l• l• l• I M3 
-Labs1550 rm I M9x7 J IOI Joi J J0800J20001 6:8 I 5.8.85.10,12,17 1 120 I 230 I 15.5 J 55.9X30.5 f 11-T>J• l• l• l• l• l• l• T•-1• 1• 1• 1 l• I NI 
-Labs8510A I £552 I M9x7 I Jof=rc>J I !9600130001 6.8 I 5,!.8_5,10,12,17 J 120] 132 I 10 I 55.0x28.6 I 8.5 l3 le fereJe f• f• l• l•l• l• l• I l• I NI 

INewt,u,vC..Nt.40 -- ] ri,478 J o..aywt,eel--f,olo lol I 12400!20001 6,8 I 10,12 I 40 I 163 I 15.5 I 55.9X43.2 f 14-Tn • i• l• l• I I l• T• l• l• l• l• l• I Nt 
OKl--80 I '242 I M5x7 I T• I l+I I 196001256 I •.• I 5,10,165 I 80 I 132 I 9.5 I 34.2x24.5 I 6.5 141 r r ,--re, I I ,. ,. , l• l• I XI 
OKl-o1ino82A I_C378_J_M9x7 11 • 1• 1•1 I r ,2001132 I 6,8 I 5,83,10,165 I 120 I 132 I 0.5 I 36.lx32.8 r •• f 4T• I l• I l• I l• l•l• TerTi'Tel XI 
OKl--63A I reoe I MOx7 1 1• 1• 1+1 1 112001•321 6.8 r - ---u:3.10,165 ]1201132 1 151 51x32.8 I 14 l3 l• l l• T,.l l• T•l efe l l• l• I XI 
OKl--84 I £948.75 I M 1- JoTol• I I f4800f 132 I 6,8 I 5,83,10,12,17 [ 200 I 231 I 15 I 51x32.8 I 14 liJ • T•Tefe l l• l• l•l • T l • l• l• T XI 
°"'""OMS050 I £575 I M7x9 I l• l+l+I l4 19600ltOOOI 6 I 10,12.5.16_5_ I 100 J'i:li l • I 11.6x30 I 7.5 l2 l• l• T• r ,---r.-1 l•I •Te l l• l• I B2 
°"'""OM5100 I Cl.033 I M7x9 IO]O]ofo l I f9600f ~ I 6 I 10,12,18.5 [ 140 [ 220 I 14.751 59.2X40.1 I 17 f4f• l• l• I l• I l• l• l• I f TiTTB> 
°"""'0M5200 I Cl,351 I M7x9 l• l+l+l+I I 196001256 I 6 r ,~~_5 _ I 200 I 220 I 19.751 59.2x40.1 I 17 141• 1• 1• 1 T• T--i.-Tel• I I l• I I B2 
°"""'ov-211 I <862 I Dais,....... l +J• f+fel I l 9600ltoo61 6 I 10.12,15 I 29 I toe I 11 I 54.tx32.8 I t6.3 141• 1• 1• 1• 1 I l• l• l• l• l• JiTiTB> 
Oll,oa;DY-311 I r,.:122-,~- l +IOI 16] I J9600ltOOOI 6 I I0,!2.1_5_______J 39 J225I 17.251 IIOx50 I 17 l4 f• l• l• T• l!Tel • l• T•T• I l• I B2 
DIMMIIJPtOI I £420 I o.,,...-Jet I T• l+l+I I 19600110001 6,8 I 10,12,18 I 50 I 1471 9 f 39x28.8 I 5.2 Tfl • T,,lel • l• l• l• l• I f r.-,--.. 
°""'"TH240 l £861-J Thonno15x1 I I 1+1• 1 I l 9600ltoool 6 I 10 I 2<0 l "" I 8.75 I 40.tx34 I 1.5 It l• l• T l 1--i.- 1 1• 1 l• I I 1• 1 B2 
Olympioesw,02AO I eo11.101 ,,...,.......==:ro::r:: 19 10 1 r 1,0200140001 6 , ,0.,2.,5 r 24 12121 11 1 .. ... . , 1 13 · 1·r • T• r• r• 1 1 1• 1• 1• 1 1• 1• 1· r ·1s 
1°"""""eSW3000Ao r r,.300 J -0aisywnee1 10101 101 1 1•9200140001 3.4.6 r ,o.1~_ 1__50 1 2201 11 1 80 ..... .. 1 ,o.5 l•l • l• l• l• T 1--i.- 1• 1• 1 T• T• 1• 1 .. 
f>R.1010 I £380- I ..... f l• I I I I I NA I ... I 6,8 I 5,6,10,12. [ 98 [ 158 I 10 I ... .... f 7 f3J•T•T• I l• I l• l• l• l• l• l• l• T R4 
................ GP300 I '2.287 f M I l+I l• I I 1•92001512 I 3,4,6,8,12 [ t0,t2,t5 ~Doo J tll(J I , ... , 64.5XS2.3 I 24 l•l • l• l• l• l• T- l • l• l• l• T• I• l• I R2 
Prinlel<920 l <t.9491 M r l+T1 • 1 I l9600ltmf 6,8,12,16 I 10,12,13.3,167 134012271 ,er 59x42.5 1 20 l 4f• T• T•TT ef• l• l• l• I I T• I r T3 
OurneSprinliQl35 £1,892 Daisywheel 9600 500 6,8 10.12.15 35 198 15 61.3 x49.9 19 01 
Ourne5prinli9'45 £1,966 Dalsywneet 9600 500 _;_~.8 10,12,15 45 198 15 61.7x•2.5 20.4 0 1 

Oume5!"'n'_9155 I t2,403 I oois,....... I I I 1•1• I 196001 soo I 3.6.8 I 10.12.15 l .,~ l"iie l 15 I 6t.7x42.5 I 20.4 l3l • l• l• l• T• I Jel • l• l• l• T T• T'51 
RwOocwriledVM I £1.200 [ M7x9 f I l•l • I I I 300 I 256 I 2,3,4,6,6.12 l56.66,825,10,132,16SI 30 I 127 I 15 I 57.tx3'f.4 I 11.3 l 3f I f T• I I I I l• l• I I l• T Al 
Aao630 I £1,940] Dais- I I l+l • I I ]9600J 768 I 6.8 I 10.16.5 I 40T t96 I 15 I 59.9X48.4 I 27.2 121• 1 l• l• I I T• T• T•Tere r• T• T -A, 
Rw820 I £1.529 I Mox, l I l•l • I I l9600lt280I &1__ I 10.165 I 150 I t32 I 15 I 86x53.4 I 10.2 1•1• 1 T• I I I 1• 1• 1• 1• 1 l• l• T A1 
Rwee..ronlctt50l4 I £722 f ... . , I I+ I l• I I [9600 I NIA I 6 I 10 I 150 f 132 I 10 I 38.tx35.6 I 9 121 l• I I f I T• l• T• l• l• l• T• T Al 
Aw/Toxulnslrumon1o743 I £1,437 [ ThemlaJ I I I T• I I I 300 I NIA I 6 J 10 I 30 I IIO I 8.5 I 39.1x40.6 - r~ I t 1• 1 I I I I I I I J l• I l• I Al 
A,cohAPt300- I £1,144 1 OaioywMOI 10 101 IOI I 19600 I 200 I • I 10,12.15 I 37 I 163 I 15 I 59.3X33.2 I 14 17 l• l• l• l• l• l• l• l•T• l• l• l• l• I At 
A,cohAP1800- I £1,782 I Olis- J QIQI 101 I 19600120001 • I 10,12,15 I 80 I 163 I 15 I 62.5x35.5 r~ l1l • l• T• T• T• r•1• 1•1• 1• l• l• l• I At 
A,cohAP,eoos --- , "#' -' Olis,....... r• r•r r• r I J9600J40001 •.• 1 ,0.,2.15 1 .. 1 '°' 1 ,3.5 r 63.5•36.2 1 21 1,1 • 1• 1• 1• 1 1• r• 1•1• 1• 1 r 1• r ... 
Sonde<IS700 I '2,875 I M 1-JeT,i' I I (9600120001 6.8 J 6.t0,t2,t5,17,t8 I 450 I 234 I 14.5 I 47x58.0 !23.6 l 5l • l• l• T• J• J• T• l•l• I l• I l• I A2 
_s-,oo I £3.<il2_J_ M96x28 k•>l• k+ll• I I J9600]2.0001 12.e.6.4 I 20,16,t5.12.10.6 I soo I 258 I 14.8 I 5,,., I 23.6 l5l • l• l• l• l• l• l• l•l• T--i.-Te l• T RB 
Sei<oohaGPtOOA I t247 I M5x7 l+Te l+l+I I 1960012561 • I ~.12 J -so I IIO I 10 I 42.7x23.8 I 4.5 131 l• T l l T• I I 1• 1 I l• I I 04 
St,;nwa,Cl'ICP80 1£333.50-,~ I l• I 1•1 I 1960011321 6 I 11 I IIO 11421 10 f295x377xt25I 5.3 141• 1• 1• 1 l• l• l• l•T• r - r.-re r• r M7 
Smlheo.ooarP, ~rcso, 1 Olia~Q_J 101 1 11•2001 NIA 1 3.45.6___1_ -~ ,0.,2 1 ,201 ,2e 1 13 1 .. . 5x3t.5 r e.4 151• 1• 1• 1 1 1 1 1 1• 1• 1• 1 1• 1 o, 

,.. 
~ 

So<dSLP160. I £724 1-- ...- r-,-.- , I I I 1960011361 •·•·• I 10,12 1 ,201 1361 15 r 51X36 I 13 151• 1• 1• 1 l• J• l• l•l• T I l• l• I St2 
So«1SWP20 I ......... I o.o,....... I l• I J+J J J960012000J 6.e I 10~-- I 16 I 132 J 15 I ...... , I 22 151•1• 1• 1• 1 I l• l•l• I lei lei S2 ll;,, 
5CarOP-8480 t251 M • + 2400 132- 6,li 10,12,16.7 100 132 10.5 39.4>c32.4 S3 ,f., 
St# OP-510 £333,50 M9X9 e + + 9600 2,300 6,8 10, 12, 17 100 132 10 M7 . .' 
Star OP-515 t460 M9x9 e + + 9600 2.300 6,8 10,12,17 100 233 15 M7 
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At Kiltdale, we provide the professional 
data duplication service. 
More and more companies are clients - from individuals, to 
turning to us to provide the hardware manufacturers such as 
quality of reproduction and Commodore and Dragon, to 
speed of service that cannot be software specialists such as 
matched. Come and join the Imagine - who have discovered -

growing number the benefit of working with 
of satisfied professionals. • 

At last ... A joystick that works! 
Cambridge Computing bring you the first programmable joystick-
at a price you can afford. £ 34 «!Q 

Interface 
e Easy to p,ogra.m 

e Se11con1nng 
• 8 0.rectiOnal microswltched action 

• 2 r.dependent fire buttonS 

Tape 
• Easy IO use program enables the interlace 

towortconALLsottware 
• Keeps a record of 8111 your gamM-to you 

onty need lO tell it about NCh game once! 

r ...._~nw:- Fo,~ PCN7'Z'&', 
Telephoneus now foryourneareststockist! 1 ........ ,- •-•r•uuoo~ , ....... _,....,_,~<----I I DG TI G , ,,...,_.,., .... m.,o _____ D ---~ I 

l ..... _,_~_·nA_""-~-a1-~-c~-~--_._c_~_~_z_~_ .. "_epllO<l_PU_•=_ a_-~_,44_ s_, __ L,~~;;;~:;~;~~;;;~;;;J 
PCN MARCH 10 19&4 

n 



.. 
£1,299 -- • 9600 2000 6 10,12 "' £1,470 - • 300 256 6 10,17 30 

TeXMlnltrurnenta781 £1,259 Thermal 7><5 • • 9600 256 6 10,17 120 

Texas lnslN'nentl 810 £1.369 M9x7 + + • 9600 256 0.8 5.8.10, 16.5 150 

mo11os £834 -- 0 0 19200 256 • 10,12,15 17 

Tc>ehlba T1350 £1,495 .. 0 0 9600 256 6 10,12 192 

WaltersWM2000 «n M9x9 + • + + 19200 750 8,8,12 5,6.6,8.3,10, 13 3, 16.6 128 

w-.WM4000 t713 M9 X9 + • + + 19200 1500 6,8,12 5,6.fS,8.3,10, 13.3, 16.6 150 

zx- £40 Electrical 1 WA WA 9 

MONITORS 
These have been split into '°'"' and monoc,uome. 

Scrt11 tlzt ;s a diagonal measurement in inches. Ne.arty all monochrome monitors accept a composite wldto Sfgnal from the 
computer and most computers are equipped wi1h composhe video output Colour momtors feature a wider range of signal 
systems tha.n mono and it Is imPortant to match the output ot your computer to the mput of the momtor. 

An ndlo chanftll will enab~ sound to be output from a speaker inskle the rilonitor. Mono tint relers to the colour of the text on a 
mono monitor. Some monitors oome with an 11111-g,1r1 IIH1r to relffl operator discomfort. 

llndwtdtll refers to the frequency rangeot signals to which the momtorcan respond in MegaHertz. Dot ,11olution md1cates 
the number of dots which can be displayed across the screen: the more dots, the sharper the pteture. 

32 50 

-·-""'"' luxorl.inNt II 

Mlctotech 14 

TM22 
VM 14PSN 

163 
80 
80 
132 

132 
192 

132 
220 
32 

Olmenslon, indicates the are.a the unit occupies on the desktop. 
Wofl Cob 1435-TTL 

HM2719C £3,042 19 • 25 960 50X49 46 81 eG101 
HM3619 <:l.548 19 • 45 1280 50x,U .. 81 LEDM0910 

r-Visionll £327.75 12 • • 15 510 32 ><303 125 D6 LEDM0910 

UonCub143 1·m.. £286 14 • 7 585 65><57.5 11.5 S6 luxo, 10 

UonCub 1438 <:!18 14 • 7 585 65X57 .5 115 S6 M9 

UonCub 1445 £633 14 •• 15 895 65x57 .5 115 S6 Mt2 

UonCub 1449 £604 14 • 15 895 65x57.5 11.5 S6 -· UonCub us1-m £430 14 • 10 653 65x57.5 11.5 S6 N121003 

UonCub 1455 £483 14 •• 10 653 65x57.5 11.5 S6 Pnnce 
UonCub 1459 £459 14 • 10 653 65x57 .5 11.5 S6 PM102 

Uon Cub 2031· rn. <:!« 20 • 7 585 65><57.5 11.5 S6 ZenilhZVM121 

£648 20 • 10 ... 65><57 5 115 S6 U300 

18.5 
8 .5 

8 .5 
15.5 

15.5 
15 

10 
15 
4 

82.4x20 .o1 27 4 • • • • • • • • • TI 

39.1x40.6 13.5 1 • R1 

40.6x1524 8.5 1 •• • • 05 
65."4X50.8 25 9 • • • • 05 
84x45.7 40 5 ••• • 05 
55x38 19.9 3 • •• • • •• • • •• • • T4 

43.9x33 .5 12 4 • • • • • • • • • W1 

63X39 13 5 • • • •• • • • • W1 

14><4.6 WA 1 • •• • • S5 
-- -

~-..--

I " ~ b H p I I 
li 

~, I ! i d h· I I I I~ "',i ;; a 
£574 14 • • • 25 800 NIA 15.7 P1 

£6'3 14 • .,. 25 800 WA 15.7 P1 

£402 14 • • • • 18 585 33.7><408 12.6 ... 
£329 8 • • 5 .5 NIA 22x34 .5 41 J3 
<:!78 14 • • 5.5 300 47x40 136 J3 
<:l58 14 •• 7 653 65x57 .5 11.5 S6 
£454 14 • 10 653 65x57.5 1L5 S6 

I 

111 
I ltl b lal I i I § 
~ 

"'- • 12 750 30.8x29 .6 9.5 L1 

"'"" 8 700 37.5x29 8 L1 

£91 12 "'"" 12 700 37.5x29 8 L1 

£99 9 B&W • 12 750 22><24 54 L1 

£121 9 "'"" • 12 750 22x24 54 L1 

£212 10 o,- • 22 625 WA 8 P1 

£:131 • G,een 15-22 650 22.4x25 .7 5.7 P1 
£1« 12 "'"" 15-22 800 29.3><30 9.3 Pt 

£114 12 "'"" 12 750 WA WA Pt 
£112 12 "'"" 24 800 23x26 .5 7 Pt 

£126 12 "'"" 24 800 33x50 7 C4 
£126 • "'"" • 24 800 22•28 7 C4 
£99 12 • "'- • 15 WA 29x29 •. 5 P2 

£149 12 "'- • , . NIA ti4·8x36·1><29· 7-7 R4 



The first program in Software Farm's 
HIGH·RES RANGE! 

ZX-81 Resolution identical to the SPECIRUM 
without any additionatflardware!! 

In 1849 the Great but the further you have to go 
American Gold rush started. to replenish that mound! Once 
Almost everyone who could, all nuggets have been collected, 
sold up everything and a cave opens (11) allowing you 
dashed to the west coast to to pass through to the next 
look for this precious metal stage - if you can reach it! This 
- including YOUI gives you more rats - but less 

You must dig for those snakes to destroy them with!! 
nuggets (1) - But watch out for • Skill lewis 
the giant rats (2) They burrow _. ") • Extra man every 10,000 
through the earth (3) to get into points 
your tunnel. You can delay them • Hall of Fame 
for a while by knocking down • Define your own 
a support (4) which causes a ACRJAL ZX •81 keys for ease of 
small cave-in (5) to block play or use with any 
their way, but you can only SCREEN OJ§p• AV joystick 
destroy them by releasing a ~ • • Fantastic and 
snake (6) from it's nest (7), when escape!! - so you must stop it unique graphics on a 
it heads straight for the surface, getting there by returning to standard ZX-81 (with 16K) 
destroying everything in it's way. the surface to replenish the • Only £5.95 - No more than 

All the time the Gremlin (8) is main mound (9) with the many ordinary programs 
busy digging it's way through smaller pile of earth which • A truly interesting and 
your waste earth pile (9) to reach appears on the surface as you exciting game that no 
the entrance to your mine. Once dig (10). The deeper you. dig ZX-81 owner can afford to 
it does you have no the more points you score - be without 

Available from all good computer shops 
or send cheque/P.O. for £5 .95 (inc P&P) to: 

Software Fann, FREEPOST (No stamp required) (BS3658)B, Bristol BS8 2YY 
Software F-,n, 155 WhltdacUa Road. CUfton. Br1stol BS8 2RF. Tel: (0272) 73 1411 Tela 444742AFMADVG 



DISK DRIVES 
This secboo is divided into categoOH covering 5'/•m and 8in floppy disks. 

Disk data capactty 1s measured in kilobytes (K); one kilobyte• 1,02( characters. Ano of dl1U column is included because 
some disk units contain two disk dnves. 

Manufacturers can vary the number of disk data traeb and tnest are drvidtd into sectors. This IKtortng system allows the 
informauon to be stored and retrieved by reference toa timing mart on the disk so the computer can keeptrackof i1s rota non. The 
system can be hard, where reference is kept by a hole in the disk, or soft, where the disk position is monitored by magnetic siGfl,als. 

Somt drives have one rudlwnte head for each side ol the disk so the b:iyer has a choice between 11~ 11 or Hllbl1·1ld1d 
drives. IS means that the drives are both single and OOublt·sk:led. 

As disk technok)gy advanced rt became possible to cram more data onto the floppy so drives win feature either single or docd1l I 
{data) Hn 1lty. ID muns that the dnm are both sinole and double denshy. 

The intertace acts as an interpreter so the computer and disk can exchange intormalion. Each device mus! tlave the same 
interpreter before a useful cable connection can be made. The conMCt to column allows you 10 match the disk in1ertaces to !hose 
included 1n the disk drives or available at extra cos!. 

BASF610S £195 50()1( I .. Boll\ SSBO e B6 
BASF6108 £240 50()1( I .. Boll\ OS.BO e B6 
8ASF6 118 £279 1Mb 1 .. Boll\ OS.BO e B6 
CanonX8300 £600 - 2 80 Soft OS.DO e co 
C040 £679 --2 .. Boll\ SS.BO e C6 
COOOA c,2, 50()1( 2 .. Boll\ SS.BO e C6 
COOOE .... 1Mb 2 80 Boll\ SS.BO e C6 
COOOF 1:712 .... 2 80 Boll\ OS.BO e C6 
C080 £765 8()()1( 2 80 Boll\ SSBO e C6 
coeoo ...... 1.8Mb 2 80 Boll\ OSBO e C6 
C<mmodo<o 2031 .... 171K 1 35 Soft SS.DO e C2 
C<mmodo<o4040 £7911 3431( 2 35 Soft SS.DO e C2 
Commode<• 8280 £862 1.8Mb 2 , .. Soft OS.DO e C2 
Commodo<o 8000 Ct,029 .... 2 n Soft SS.DO e C2 
Commode<• 8250 Cl,489 2MI> 2 , .. Soft OS.DO e C2 
Conlrot DMa 9409T £420 .... I 80 Boll\ OSBO e C7 
Conlrot 0.ta ZL.141 B £175 2501< I .. Boll\ SS.DO e .... 
Conlrot DMa ZL.142 t:l(!O 50()1( 2 .. Boll\ SS.DO e .... 
Conlrot Data Zl..241 B £240 50()1( 1 .. Boll\ OS.DO e .... 
ConlrotOUZL.291 £380 1Mb 1 80 Boll\ OS.DO e .... 
Ca,ool OMa Zl.292 .... 2Mb 2 80 Boll\ OS.DO e .... 
CS40 £482 2001< 1 .. Boll\ SSBO e C6 
CSOOA £229 2501< 1 .. Boll\ SS.BO e C6 
CSOOE £305 50()1( 1 80 Boll\ SS.BO e C6 
CSOOF ''"" IMb I 80 Boll\ OS.BO e C6 
CS80 £523 "°°" I 80 Boll\ SSBO e C6 
cseoo ..., 8()()1( I 80 Boll\ OS.BO e C6 
Cuman1 CS 100 .... IOOk I .. Boll\ ssoo e e e e e C6 
Cumeno OS 250 .... 1851< I .. Boll\ ssoo e e e e C6 
Q.mana AS 100 1:252 2001< 1 35 Soft SS.BO e C6 
CumenoOA8035 £684 655K 2 80 Boll\ SS.BO e C6 

'*"°"'" £275 .... 1 .. Soft SS.DO e G3 
E0401AT £370 1021< 2 .. Soft SS.BO e LI 

....... .,.. _.,. -825 -825 -825 l.owt EG 40(.)AT 
t..ow.EG400T 

Model 111 

TM84&-1 
TMS0-1 

TM 100-2 
TM1()().414M 

Tord'IDilcPIICk 
Tracks 1 
Tracks2 

CMll$k 142M ~·-c.kllSk 143M· 1 

Commode<• 8280 
Canon X8330 

Conttol Dt11ta 94048 
Control0.ta9406-4 
EiconF[)a,10!00 
EiconF[)a,10 ,'SO 
EiconF[)g/2{HBR 

Eieon FDe/2DIOD 
EiconF[)g/2(),$0 

EiconF[)a,10/FBR 
F311 

"""""» 

I i~ I 
i I h ! !11111! ~ j ~ ; id Ii 

£403 --1 80 Soft ssoo e G2 
£518 8()()1( 1 160 Soft OSOO e G2 
£661 8()()1( 2 80 Soft SS.DO e G2 
1:776 1.8Mb 2 160 Soft OS.DO e G2 
£426 2000( 2 .. Soft SS.BO e LI 
£253 102!( 1 .. Soft SS.BO e LI 
£311 IMb 1 80 Soft OS.DO e A3 
£368 , ...... 1 n Soft OS.DO e A3 

£1,034 1.2MI> 2 80 Soft OS.DO e e VI 
£592 8Mb 5 no Soft ssoo e HI 

£1,950 ""' I .. Soft OS.SO e e R3 
£2,147 2881( 2 .. Soft OS.SO e e R3 
£863 8Mb 5 no Soft SS.DO e HI .... 560K 2 70 Soft OS.DO e 87 .... 1751< I .. Soft SS.DO e TI 
£299 75K 4 .. Soft SS.SO e TI 
1:299 1561< 4 35 Soft SS.DO e TI 
£389 90K I 35 Soft SS.SO 11 l e- TI 
1:369 1751< 2 .. Soft SS.DO I I e TI 
£282 .... I 160 Soft SS.DO e HI 
1393 2Mb I 160 Soft SS.DO e HI 
£389 8()()1( I n Soft SS.DO e HI 
C147 2501< I .. Soft SS.DO e HI 
£221 50()1( I 80 Soft OS.DO e HI 
£247 IMb I 160 Soft OS.DO e HI 

£839.50 8()()1( 2 80 Soft OS.SO le T5 
£373 IMb 2 80 Soft SS.DO I l el 07 
C497 2MI> 2 80 Soft OS.DO J _j J _JeJ 07 

J 
E2 

£316 1Mb I n Soft 0800 11 Te E2 
£403 .... 1 n Soft 0800 I I 1e E2 
£485 50()1( 1 n Boll\ SSBO I I le E2 
£522 1.2Mb 1 n Boll\ OSBO e FI 
£485 50()1( 1 n Boll\ SSBO e F3 

£2.760 987K 2 n Soft DSOD e C2 
£1,200 .... 2 153 Soft osoo 1 T Te C5 
£684 8()()1( 1 n Boll\ SSBO e ... 

£1.1« 1.6Mb 1 n Boll\ OSBO e ... 
[1 ,438 1Mb 1 n Soft ssoo e E3 
[1,397 50()1( 1 n Soft BSSO e E3 
[1,740 .... 2 n Soft OSSO T TTTi" E3 
£2,013 2Mb 2 n Soll ssoo e E3 
[1,972 .... 2 n Soft ssso e E3 
£1,240 500K 1 n Soft OSSO TT T Te E3 
[1 ,725 I 2MI> 2 76 Soft OSSO I I I I le 85 



16Mb 1 n Solt OS.DO • 
1.6Mb 1 n Solt OS.DO • 

£ 1,t33 2Mb 2 n Solt osoo • 
£1,018 1Mb 2 n Solt OSSO • • 
£1, 121 2Mb 2 n Soft OS.DO • • 
('.3,789 1Mb 2 n Solt OSSO • • .... - 1 n Soft OS.SO • .... 1.2Mb 1 n Solt OSDD • 
£1.S49 2.5Mb 2 n Solt OSOO • 

MODEMS 
A modem intertaces a computer and the telephone' system so computers can communicattover long distances. It convens data 
to electrical pulses or sounds that can be sent down the line. A modem can be connected to the hne directly or acoustically. AD in 
the connection column represents direct link, while A indicates acoustic. The acoustic coupler is hke a le male telephone handset: 
with a sJ)eaker in the coupler opposing the phone's mouthpiece and a microphone opposing the earpiece. A 8 in this column 
indicates that both methods of attachment are available. Baud rate shows the speed with which the data is transmitted. 

The modem must be eonnected to the computer through an interface. The lnterfac:1 tmumn hsts the main interfaces featured 
on each modem. Asynchronous means that data may be transferred at intervals as available or as needed. Syncbronous data 1s 
transmitted at regular intervals. SlmplH trans1ers data lh one direction, wtule Hal1 duplH can transmiVreceive in either 
direction, but not simultaneously. Full duplex transmits and receives informatK>n in both directK>ns at once. Some modems can 
of1glnat1 a call or start a two-way conversation. Answer means they can respond to a call from another computer. -

l~ 1 h I d It 11 ! I I ........... I ! 
A0 12ZI £287 .50 0 1200 RS232 • • • • All 

AJ 3 11 £320 B 300 RS232 • • • • • ,.,, 
AJ 1234 £684 A 1200 RS232 • • •• ,.,, 
AM211 £387 B 300 RS232 • • • • ,.,, 
8etmac 1200/ 1 Model A £414 0 1800 RS232 • • • B3 

~1~,:,;1,:n~,t~~~~'Zs~~=~:::.,~;: ·.~~ ..... 
11 Bytec:h, R~61031 B2 British Olivetti, 01-765 6666 B3 Barron MceaM, Blgglnwade 316286 B4 Bencom Sendata (UK), 

i~~ ~o~1~1~=.:.~~s:79292 C2 ' Ud,Breckne150211 C4 Ctoflon 
ENK::tronics,01~1 1923 C5 CMon (UK) l id, 01--&80 noo Cl Cum.ana, Gui6dk>rd503~ CBL. Reldina 792097 
D1 Omoom, Eveshllm 3591 D2 Datattade lid, Nonhamplon22289 D3 ONCS Ud , 061-6430016 04 DRG, W~·Mare 
= ~ s~=-=~ : ~Efflclency , Heme1Hempstead63561 D7 DataTl"ackTechootogy,New 

E1 Epeon(UK),01·9000466 E2 Elecomatic. ~-881 5825 E3 Eicon. Barhil 81825 E4 Environmental EquipmentsNonhern Ud, 
NllnlYkh 825115 
F1 Fascc:d, 8eadng791557 
G1 Gtrteke Eliectronic::a, Woking 26331 G2 Gemini Maoa, Ameraham 28321 G3 G. C. McMJcheel, 02816 2797 

~l l~~-3 ~~·.fi~J~~
1l:=~~S:1'f~1~td=-OJ~1ems, Brighkln5071 11 MITT 

Contumer Products. Basildon 304015 lnceligreol lnlerlaces, StratfonH,pon-Avon 296879 

CCIITCAT £228 A 300 RS232N24 • • • oe 
COS\122 £719 0 1200 RS232N24 • • • oe 
0Sl2123 1:329 0 30C:lt1200 RS232N24 •• • oe 
PriomVTXOOOO £911.95 0 1200 .......,Spectrum •• P3 
Prism 1000 "'9 .95 0 1200 RS232 • • P3 
Priom2000 '"'"' 0 1200 RS232 •• P3 
Sendall 700 SeriN A £253 A 300 RS232. 20ma 1 • • ... 
Sendata 700 s.tiM B £224 A 300 RS232, 20mil 1 • ... 
Sendl.tl 700 Series C £309 A 600-1200 RS232, 20nvi 1 • • ... 
Sendu 700 StriN E £149 A 30!> 1200 RS232 ,20ml 1 • ... 
Raca1 126 LS 1 £782 0 2400 V24 • • • R2 
Real MPS 3021 £295 0 300 V24 • • R2 
Racal MPS 1222 £678 0 1200 V24 • • • R2 

PLOTTERS 
Pk>tters use a pen to put graphics or characters on paper under the command of a computer. Tttey are usualty one of two types-
natbed or drum. A n1tb1&1 OOlds the paper flat while the pen draws on it in two dimensions. A drum Plotter 1ums the paper 
vtrtk :aHy on I cytindtr white the pen movtS horizonta.lty. Mos1 plotters can tmnge pens during operation so a vanety 01 colours 
and ltnethid<nesses are available. Mu ,ens lndica1es the numbtf of pens in operation or on standby. Dimensions of the paper to 
beuseda,e Hstecl undtr..,...me • ....._,aettlll..., mw uresthedistanceinmillime1res per sec covered by the pen. 
lfll:fflKls are induded in the bask: price or come at extra cost . 

I I 

l~ 
I l Jn H MNnSModll ! i ! 

Colcon'c>8 1 £3.392 Flo1 • A3 30cm RS232or1 EEE 

Conwnodore 1520 £170 Drum 4 ,,,.. 52mm Commodore Se~ 
HP7470A (1 ,317 Drum 2 M 38.1cm RS232(1EEE +) 

MTPixy3 £688.85 .... 3 M 20<llM, Paratlel (RS232 +) 

P04 £585 .... 1 M 700mm (IEEE+) 

RY·2 1 C747.50 Fla1 1 M 20<llM, Cencronicl, (RS232+) 

RY·10MZ £1,865 Flal • A3 400mm C.-itronlcs, (RS232, IEEE+) 

S0-100 £602 Orum 1 M 7.6crn (RS232. Parallel+) 

TRS«l Pen Plotter £1.399 .... 6 .. 8.llan RS232 

Walanllbe WX 4635 £2 ,301 Flo1 1 A3 250mm (Cenlronica, RS232. IEEE +) 

Wtunllbe 4637 £2 .882 Flo1 2 A3 '°"""" (Centronic:I, RS232, IEEE+) 

Watanabe 4638 £2.835 Flo1 I A3 400mm (Centronicl. RS232. IEEE+) 
W~WX,4671 £ 1,129 Flo1 1 A3 50mm Parallel(RS232, IEEE+) 

J1 .JonN & Brother, 061-33065.31 J2 J J Uoyd Instruments. l...ockaheath 4221 J3 .NC ,01_.502621 
L 1 Lowe E~. Mdoc:k 4995 

I 
.! 

C3 
C2 
H2 
M3 

J2 
R5 
R5 

06 
TI 

E< 
E< 
E< 
E< 

~~~~:.~=~~=t::.~~=.~~~~p~~f~.1~~2 
N1 -Da14Recadino. --P1 PhoenlxTechnology, 01·737 3333 P2 Pete & Pam Computers, Rossendale 227011 P3 Prism M1croproducts01-253 22n 
0 1 Ounw(UKlLld.-584648 
Al Rair Ud, Oi -836 6921 A2 Riv9 Terminals, Wokna 71001 A3 Research Machines Ud , Oxford 249866 R4 Rotand (UK) Ltd., 
01-568 4578 A5 RikadenkiMitsui E~ . 0 1-39151 11 R8 Real Time Printers Lld.,02766814« 
St Sintron E~. Reading 875464 52 Sorel, 0 1-930 42 14 $3 StclrOn, Coventry613S21 S4 Systime, I.Mds7022 11 
S5 Sinc11k Research, c;.mber1ey 68531 1 S6 Siicon Expreu, Leicester374917 57 Sharp Electronics, 061-205 2333 
T1 Ta.-dyCompeny, Wa1Sa1$46181 T2 TriumpAdNtr, 01·25Q 1717 T3 Trend Communications, 06285 249n T4 T~ Otb 
lnlem1~. Sunbury-on-Thwnel 85666 T5 lordl Computers, 06284 75303 

~, =-~=Higl'IW)'combe445 175 :J :~~ ~i3(;, Z2 Zenith DataSya1ema, 04522945 1 



Miff disk drive and/or memory upgrade s,.ce.,.. 411( for saJc + CCR 800 tape 

o:~~cdof~fJ'i';:}a?r:.:,:.:~~,--Tcl: PCN e·11boan1 ~ r . carry case. Kcmpescon 
ZUI + 16K RAM.~wntcr I interface + 2 joysticks + mtcro drive 

!~~~· !:;j~:_'t.:.,lu<tiotF.:'ir :';'!.:,'•'"'· Ll50 °"°· Tel 722 8745 
ExceUcntoondJt,on.Offcnpkas.c. Tel : W Galactic Oasc {JI . Prtppt .£IS. 

~ :: 1
:;,,:•,~ - Star Raidm , s,.tn. microdnvcordcr form. Offers . W..W Sc nous tM° busmcs.s software for :1~,:~;~~~ i!i ~;~;~~!:::1.~ 

t;~·p~:e::~:~. ~ : :,i~~S:C~~':,~~~;'!:t=. :e:Nc~:!K~W~t-c~;~;r~~it~~ (aftcr7pm). 
Cci,s;t OOO. Will accept J:120. Tel: 09'3 tridgc(Atari400)J:1 2.T dOl-5869366 . GcneVI, Switzerland. Tel Geneva '121 Fersalc.Zc tadehu e,oys t iddorVic-20, 
'll/ = !~toC{i, bargain 11 £2..50. Atarltwocas.5Cttcs plus1nstuctionslum 92CWS. Atari 400r'800or VCS. One month old. 
Td: 09141 75371. For1h by Elcomp. {to Tel OSl·nA 5.S6J S-, ColourGcnicsoftwarc. M0ttthan Bo:u-d. fucdcntcondi1ioo . Three year 
MM IOO for sale , 9 months old, Basic cvt.n1n1. 60 propam1. Pc1cr Hcczcn. Dorpsdyk l\lltln tcc . Te l (037.S}678180l7 ono. 
c1c. Program recorde r and 60 pmcs Ol¥'ltll ETJ.SI 1u1 editor tot- we. 1993161CCRhootlTheNctherlands . bm: 48K. ltNNCUlalc condition -
1ncludin1. Zauon. Necromancer. Fort includ1n11w1nWscdnve, plllSqu.an111yol IU LJa. One month old, auarantccd, hardly used . l nc:l\ldcs 115er maauines 

~aWt~1~!;j'!;tOOO. Ron· ~~~ cCS.£~~1/1'2'~;:63rid!~~lud ing pl111 Pac.Man. Monsccrminc iapcs in· :~~~:':c~u;:'.ntccd. !1 3.S Tel 
s,,.m.. 4U i,11 rt h __. - &- dud1ngaJlltads.1womanuab .Excd en1 Mad 400 Cassc 
for Dr.p,n or v:; pt"';!rV:~,: ~-=~~~~~~~

1
~°1,;itfr:.!!:,tFci oondition . £2.10 Tel 061-881 4018 after four ~ties . .::: t~~~ ~e:,'~ 

~~~,:: ';Ji4 1'i:fm Road . Tor· Maidenhead 3287.S. ~ with Turbo. Zau:on and ;;:.~~ for BBC. Tel Ja mes 0342 

=s:~S:Z::.::t=.~~: ~ :;:~~1:x!:~=~:,:~ g::fJ.~:'!d~v~~*"cf~~nc:_ s;~~f w...i Up to £90 offered for 48K 

fi()Iut'fi .:c'c!:?F:'rcck,~e'.' ,'::: ~IC dct ads etc . £100. Tel 01-802 = a~=~c:t ::iXl':~fo;~ ~;i;:;:,:~C:!':i'c;:r~~~ir:: 
Mike . Kin.g's Lynn (OS.S)) 651.56. Vic 20 plus cassette unit , 3k super ono (inc p&p). Tc:I Abtn&doa (023.S) 72499'1:cxccpt Sa1urdays. Robert. 

=sc ~d~t ~!~~~~·~: ::::~;:iaJr:':~~~lr/~~c;~ ) 1218aftcr6.)0pm. ~:,c~\ !
3!:a~i'!;~~~:; 

software. 12 months of DN80fl Us~,. Folkes tone 0303 na 3.s. :;-, g::~~~~soos. Ian::~~~ ab , business pmcs dtsks. Good coodi· 
books CIC. £200 ono . Wi"aJ . ITT 2020 48,K, OUME Sprint. 4.5 cps tion.t400Tel060'223126S. 

~!::E~~ ,;:~:: ;:.~:~::.r:7t:,;:.~ ::='°;·:::~:':'.~~: ~i!'.'~~:!:~.;= 
gcr. BladtCf)'Stal.3DGrapbics . AIIO. ono . TelOJ7623002 . meteors. six Spectrum boob. Micro- books . £280 ono . Tel Hoddcnfield 
II TrafaJpr Way, Billcncay, ~x. fw we. zx printer in excdent OOf'ld•· driveoukrform. ingoodcond1t.otl . AII (0484)606499. 

CMWk 12 _?lITS .,A. Rousc
1 

On. I t2 S lion. Three mootlu old . Boxed, com· ~::!: 2!!4u!!;~c~nry · Kool, ..... 
00

488K £125. 8o1cd , manuaJ reads 
souwatc or sac. y tamp , pletc wilh manual. ru. Tony , Tel 1ntr I.actor)' + own Jamts cassettes 

~:~ r::~;:;~)~mon . Tel Jim =~bndge (Kcn1) 864.506. Buyer col· !t~t .~r;;:rr~;:~t~ k a~:,~ . ~~20(;~ and Basic 

Dr..- J2 sohwarc , JO)'lticb , new a..lVCS + l )cartndgcssc lofp,11ddlcs? library) . !!I each tot £28. Pontdract M..t VCS 'Aith Pac-Man . Combal, 
keyboard. map acccp1 l180. Chess jo~icks cost £300+ new sell £200 or 620Stl.1. joys1ict.s paddles. good eood i1t<>n £.SO 
'°"',...f.".,ter . 00 1uaGg,

8 
railway .sys~ swop for CJ3M 64 . Tc.I Matlow 7.5248 ::::P!!f~.,!r~~1 cP'r.::~:

1
:1 ono. Also Od ende:r £13 A1r·$1Ca·banlc 

vvv S Slarnpsuw: commcrn S.4'.#N after 6pm . Andrc . r- £10 Nightridcr £10. Tel (0'70S) -47tm:7 
thcloc .TclBobOl-6726.183 . ,..._ GP2SOX&r aphic:spnnterplus £11.S ono . Also Dragon Ccntronics Tony . 
W Drap321ndudcssoftwarc .m 1iga- BBCconntttin ica blc and1Ctccndump pt1n1er cable £10. Tel N' p1on (0604) Mwl soflwarc. disk.s. casscncs and 
z:incsnd, ;o,,.

1190
.cts, D~n :!:::· sell fo

1
~ pr oen,m only (19S ono . Tel Rhoose 283_ 79 . J1. Totally unuw:d. new. 

1
....... cannd ges. Home fihna man.a~,. Ba.n-

arou very•"""""""''''°" · A 710663af1cr6.JOpm . -r- dilS, Astro Cbasc , Prcppic , Pac-man. 
lcadslfteluded. Tel (0742)617919. Af1cr ZXll eompuler l61i: RAM. Serviced by recorder . joyi11c:k.s. software 'A'Ol1h Tel 0606 76.576 cvcninp or 'A'CCkcnds . 
.Spm( Pcrvaze). S1ncbn 12monlhsgu•rantcc.133prog- £-41 + bookswonh£23 + hghtptn , All Howard . 

~ ..:ffji£;w;:~ E.:.! ~.a::-:.:~~::·~;'°T~l·~z; :'~~i,;·i=:.:·:: ;;!£.~~:~{="·~; 
Ford, farmhouse 1.Jtton, Nr Bath. 0...-. Video ia me cartndgcs: Doi- chess. uar battle and some cassette Elmo' Slab Lane. Weit WcUow, Rom-

!!10 3i!,!?~~~·atf;~ :::: ing. Four in• Row. Mau. AJr Sea :;f~;a r:~ft\~:!:!.~at;,,::! :.: ::;?J.0l!;ncnicondmon slill 

books, two games, £100 Tel Ash.fold :;!·!:S ~:~~!:,°~~~lci j n.5209. bo1ed. a>mpktc with manual plus 
(Middx).S7704. Ol-6898420. ............. SOtttr (Commodore) plus advcnlurc pme. £100. TclOl-958 7-414 
411C S,.... with Z.X printer. Bolh 1n i.. ZVM. 121 green screen morutoc. defender (Atansoft) wanted . Good aftcr6pm .. 
ucclknl cond1don and both under £6.s. Abo Newbnun software technical prices patd or lWlp for other CBM 64 Ad SinllS I, 128K RAM 1.2MB disks . 

~~~~~~~
1
~arp in.l150 . maniu l.£25 . TelOl-3029S l lc¥6. only. :;~~c. Aftcr 6.J0pmaskfor lan .0622 :~ =~.°! ~~~™-!5 ~ :~c:.':! 

Dtl wan1cd. Muscbcingoodcond1tlOl'l $f,edrw. back·up copier 16K/"8K, easy 41K MM 400 rttOfder. £180 of games 01·99'282-49. 
andprcfc.rablyinl..ondonarca .So f1w1rc toll5Cevcnf0f' bcginncrs.£4.P .J. Monk. (Defender, Miner , Donkey Kona. cte). C:... sin&le sided dist dove with own 
not essential Tel01-.S7119S4af1cmoon. 2 Kni,ghts Close, Pcmbury. Tunbnd,e maaazincs joysttcks. basic . In boxc:i, 11 po111,er supply .,4() track IOOK as new. 8 
W.W Tandycartridacs 10 hire, loan or Wells. Kent , TN2 -4EL. months guarentec. Offers ? Tel 01·73" months iuvantcc wi1h Cumana User 
swap, Wikka ttin&, Colorcube, Shoot- s,.m- W>ftwarcforsalc. Black Crystal 5602 (omce hours) or OJ.5500806 after Guide £180. Tel (Rcadin&) 0734 68369 
1n,:-p llcry. Chcd:cn . Roman·Chcck· hi , Mierol Spreadsheet 14. Arcadia £2. 6 pm. evcn ,np . 
en . Bac:kpmmon . handyman. Foot- M~ or M1ul£2 . Tel Rugby 8.Dll6. c:.-..r.M t18Sorwouldhkc101Wap S.., MZ-M>K + £200ofsoftware.099 
ball. popoom. Tel Staines S870? after 6 W111wapA1ari so(1warc ror Alan books Electron Of Alari 600XL with cassette ono. ln1crfacc bo1 + Universal ln lcr-
pm. cic. Send for lisi. Also swap Jumbo Jct unit of Atari 800XL. Tel Southampcon race card + 8 11 Ean. !1 2.S ono. MZ-
lllcnlN 82A dot·m a1rix pnntcr . BO ROM for 01hcr ROM. K. Brookes . 2 (0103) 437369. SOPS + c.ablcs + Interface card. 049 
columns. 120q,sd ualinlcrf accs. Lightly EaSI St. Blac:k.haU. Clc,·cland. S..., Spcc:trum sof1w11rc. Oller JOO tit les ono. Tel 0224 4-4.579. 
used inuccllcn1condili on - offen0\,'Cr l,- 48K manual . k:ads. disassembler. to choose from . Send yourhst for mine. Vlcprintcrwit ableVIC-20.Commodorc 
£200. Harding, 12 Belmont , Lansdown some games. S1nd1.1r·s red book.. Good Eddie Earl)' 6$ Anncr Road. Dubli.n 8 64, 1ncludin1 paper !IJO . Tel 061_.,.9 
Road, B.alh. n ncw£150. Tc.1061-97326.sl af1cr6pm . Ireland. 837.S e,'Cninp. ~-------------------------~ I 
I 
I 
I 
I 
I 

Billboard Buy & Sell Fonn I 
To place you r Billboard ad, fill in the form on the left , wich one 
word per space, up to a maximum of 24 word s. Send the 
comp leted form , toge lhe r with a cheq ue o r postal order for 
£1.50 made payable to VNU Bu siness Publicat ions, to : I 
BWboard , Penonal Computer News, 62 Oxford Street , London 
WIAlHG . Note that we cannot guarantee that your ad appears I 
in any specific issue, and that we cannot accept ads from 
commercial organisations of any sort . I 
Your name : ...•...... . ..................... ........ . ......... . ............ 1 

~;; =:==:===:::::::::::::=~ 
I 
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a...:£ 12 per single column cm. M1mmum size 3cm. Series discount available. Also lliip<>t colour a\.·ailable . llecunkal Oita: 
Column width , I column 57mm. 2 coloun. I 18mm. 3 columns 179mm. C.., htfl: IOday, prior to pub lication. 

c..tact: Chnshan McC'anhy on 01-323 3211 

SOPHISTICATED UlllS FOR VIC 21 
W:CAtClET Rulistlc~olSldlandluckwithilthe 

:=:a,~.8:o:« ~ oame ~W::.r::;s = 
expan$IOl'I t:5.ft" ~~SOC:rs~=~~~~or= 
~. match facts L.Ngue tableS, resL.llt:S 

"""·-=·"' ·"°"-""""""'° =-51a:~e:w:=~-=~ PMtef 
WHODUNNITT Twelve gue:sts hM oathffld lo!" drinks 
It Murdtf Mainor HoWIYlf one of them l'IU more thin 

=~::i=,;::~i:.ec:-r&"'~=I~: 
can even rename the $US99Cbl needs 8K tXJ)lll$IOfl 
t,.ft. 

ro,oFntf,o,i Moroy""""1lgame'"""""""""' 
busmw Make yot1r awn reco«ls and see !hem ckmb 
lhl chart. Prinlef and game uve ladlitles. Needs BK 
expansionu .ft· 

VIC PARTY' containl MASltRWORO, AOAY AT THE 
RACES, GAME X (Strip ..... ). "'° CONSEOUENC£S 
foutg¥ne1ranpll'IOtromtheserioustolhtncllculous 
All good too - nolhinQ ot1enstVt Needs at ltasl 31< 
- a"· 

CBMl4 VERSION COMING SOON 

Dlf!P'Cl. f1a..-JINIIII .~:-- .. ,·· · 
Tttl11'MM1r 

WRITE FOR DETAILS Of OIM FUU RANGE 

~.=.~=-=~~Mll'(tlOOllfooncliCMlol 

WANTED 

ENIGMA (SORWARE) LTO 

~:~r;g~i~~.~~d(~re~~':n~).·t:~~ 
sum and/or royalties negotiable. 

Contact us at 
208 Al9burth Ro•d, 
Llverpool L 17 IIPE 
Tel : 051 • 727 8050 

PCN MARCH tO 198' 

Software 

SPECTRUM KOPYKAT 
~':ri::.,~~-SA~:0: 
~,~:.:~~$,~· 

MEDSOFT 
11 ArdNn Roed , Doneuter, DN2 SEA 

IT CAN EVEN COPY ITSELF 

GENEROUS ROYALTIES PAID 
We require busin ess or club software. If 
you own th e copyright please sen d a brief 

description to : 

COMPUTER SYSTEMS 
IMPLEMENTATION LTD 

17MORDENAOAD 
LONDON SE3 OAA 

BlAnH 
iwy .... ,....._1or,..,._ .. ....,con.p,11r,u1o 
mmtlllll ............. ,... Pldledil ..... 
............ Wty .. lflll..,.CIII. 
Prices indulM VAT. post & packing 

LENGTH IOXPRCEIMI QTY. VALUE 
5 mlns fc.5) t4.S5 
10 mins (c.101 (4.40 
12minslc .121 (4 .45 
15min s(c. 15) (4.50 
JO mins lc.30) (4.70 
60 min t lc.60) [5.30 
90 min s (c.90) £7.00 -,--
g:r~~~~sma~ 
DIIECT R10M MiUUACMOIS Cl l'dU.WJW. w.N)CASSmlS . 

NAME.. ·- ·- ·- ···-·--

AOOAESS-------- · ·--·-

TAPE COPIER 5 
H• ,ne,r 11 ,; •• .,,. , ,. rr• 

WANTED 
PERSONAL COMPUTERS 

all models bought for cash 
Morgan Camera Company 
160Tottenham court Road, 
London W1. Tel: 01-388 2562 

THE OMEGA RUN 
FOR THE 48K SINCLAIR SPECTRUM 
Tllo ultlmalo wor flight simulator 

In amazing 30 machine code 
A..,..nowll 10'41Jt1R RP ,WllftFf&GITTINQ..IJOEl), 

Mdposcandpk:lullgPN 
S.....-,,Olw tUS llt'­

.uico.aU. ZIIAUMW.O' I\OAII, 
TAUWTON, SOMfflSET TAZ IU 

8J 



• 
•110PT PAICAL II 

18YPAC 
Quality ZX SPECTRUM Software 

HISOFT PASCAL 4T 

HISOFT DEVPAC 3 

GENUINE SALE 
TexasT1/994A ............. ......... £79 
ShargMZ700 ...................... £199 
Vic2 starterpack .................. £119 
DraQon32 ........................... £125 
Atan800 ...... ......... .... ...... ... £199 
Atari410recorder ................... £39 
Atari Disk drive ..................... £199 
Commodore 1314diskdrive ....... £199 

Pnces indudfc.,rrwQf and VAT. _ _,,..,,,.,..,,. 
MASTER TOY LTD 
43 KING STREET STIRLING SKA ION 

TELEPHONE 0786 64390 

AMOEBA SOFTWARE 
54 WALDEN AVENUE, CHISLEHURST, KENT TelephoM : 01-3571999 

LAZE BLAZE 
Superb machine code action. Pit your beam against the 2 beams ol the 
oomputer. Race your oPPQnenl for the random fuel dumps. For the very 
stong of heart, battle to the death in the maze. 9 speed ktvels. Over 500 
Options in this fast moving arena. 
48K Specirum . £5.95 

,.._ .. ··-··· 
~ ---······ 

TANKTIIAX 
A lWO player game to stretch your skill. Destroy your opponents tank before he 
obliterates yours. Choose the battlefield, fire over the mountains or select 
foothills and have an eyeball to eyeball confrontation. Sounds easy, but don't 

;:~~-\
1
i~ :~:ats S:oU:=ti:~¥:!': r:is::raTig:s:: lrv:~: g~ 

desire 10 blow yourself up. 
UNa111the48KmemoryoftheSpectrum £5.95 

• Games that grow on you · 

Soon'° be fovndfn .. i,ood Mftw .. outleta. 

·~9A~~E,~~~=t~~~ 

llll'd:IN•~'P.O.lort 
LAZE BLAZED TANK TRAX O ,..... ldtdloa 

MICROSHOP 

NO GIMMICKS! 
NOWAffiE! 

SIMPLY THE BEST 
PRICE! 

WO!_SJ!!!AfJ!ER~PELLSfflR 
: ::::-=.= Personal 

For = ::-:. ~~§: 
8 

Computer 

FOR ONLY £299 [! .. ] 
VER. 3.24 

Mailmerge only £55 
Spe!!~!~!. ~.~!¥. £99 

£ggJtjJ =~:~~agg 
II tiCIPP!!..MD~ 

DfOWlESWELOOME 
WOROSTAR PROFESSIONAi. PAC. .. . DU 
SUPERCALC,ROFESltONALPACK t1H 
OHASE PROFESSIONAi. PACK ... . . .......•..•.•..•... £337 
MULTlPUN. . . . . .. .. . . £131 
HOMEWORD WORD PROCESSOR/ALSO SUfTAIU FOR 
COMMODORE k !AU.fU.. £32.95 
VIStCAlC3.3 . . . £141 

:: ~:i~a=~,:ii~ot=Jr 
PRIC{S lo< .. foffo~ -· ~ · A!Jn, BBC, 
Commodore, Vic 20, C Rainbow. I . !Cl. f,fson, 
Sincwr. Smus. Spectrum.~tu$ , TRS eo. CPM 5 , ore 

Plusa and SAE to, ful tst 

NEW HARDWARE 
STAR OP 515 PARALLEL INTERFACE ........ ... £269 
OUVETil JP 101 PARALLELINTERFACE ...... £239 
JUKI 1100 OAJSYWHEEL ............................ £359 
MOST PRINTER CABLES IN STOCK FROM 
AROUND r:, .................... 

USED HARDWARE 
Watanabe WX:4633 10 pen pk>tter RS232. mint 
condition .................................. , ...... £1,IOO 

gn~?:p:~~ .i~~;~,~~:~ ·s=~eed: ·Sl~ 
sheet leeder, OUME parallel int ............. .... ~ 
Oecwnter lA36 RS232 keyboardiprmter ...•..• tu, 
Burrougtts 890 series, mini computer and Win· 
chesler 16 Mb, 2 VDU's ........... ............ £3,000 
Micos 100 minicomputer (based on Data General 
Nova 3112). 2 Midas tennifWs, Centronics printer 
64Mb t1xed/exch CDC drive. includes Travel Agent 
software, desk etc. . ..... £1,500 
AH pnces plus VAT 1n UK. Phone your Access or 
Bardaycard number for 1mmed1ate dtspaleh (soft· 
ware sent post tree}. 

Photographic & Optical 
Services Ltd 

129-137 STANLEY ROAD 
TEOOINGTON, MIODX. 
Tel: 01-977 3498 

Answering machine after business hours. 
OffMS $UbJ«:I to avallabihty . 
Telt!,phoM first to re561'Ve. 
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COMPUTERPRO LIMITED 
O.,.l'tal.15Tlllfr.=~ · &MIU11SOf . 

r.AU.lRS lffl.COME BY Al't'Ql!nMENr ACaSS MI.awe 
THI COIIPUTIURO llil OIII H -~ ii 
ownedlndf\ll'lbyilNCltDnlC....-.W.11111.-d 

;s:;~~rw;zi~ 
(NprlotlfdlOIIV AT M:lfalldlliwr\'~Courilfor111 
O..Pl:llt.Aa....,_..we-..11.-..faoeetJt~IO 
_,,,pnr.-o,fflOdem.. RrW lor• Qi.- on ,nypn:d.a. 

"' INTIR I 
~1CP80(PI 
S-Genwlil10X --

P) 

. '230.00 
-· t2AL40 _,£241.50 ,_ ... , ...... ,. ..... 

.. CMt ,M 
t:2>$ .7$ 
011.55 
1:315s25 
£190.SS ,,.._ .. 

..... £1 .. .50 
t21t.15 .... 
nt. :uo 

...... t20 .~ 
t1UO ,.. ... 
'11.IO 
U0.2$ 

C7T.OO 
s:tl .to 
t1:1.10 .. _a.oo 

"·"' .... ,............,..., ............... ,..,.., ... _ 

Peter 
Steve John 

Brian 

SPECTRUM FANS 
Jet Set Willy is coming 

Avoid post release delays 
onler early to ensure your copy 

ChequelP.O. tor!li.95" 30p p&pp1y1bleto 

J, D. M1thleson, 37 Leighton Rd, Hove. SUSHI 
BN37AE. 

Telephone0273·n1031 

Services 

- -
fltll'~' 4,i,WI\I UID t•UNI Ol<I OiD'40li,0 111 . 
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MICROSHOP 

COMMODORE 
2001 ·3000 4000-8000 

W• have lhe wond'I largeal selection of aottw ... !Of the PET/CBM RANGE. We eupe)ly kl 9Chool:t. 
unlverettles, larpe and amal compalliet, goyetM*lt ~ -and of course home u,..... =.c~===.:t=-====~=~-u: ... _, 
IFYOUOWNOAUSEAPETICBMCOMPUTERWAITEOAPHONEFORAFREECATALOGUE .Bylhe 
w.-,, we moottetaottwaire lorlheComnodore &4. 

SUPERSOFT 
WhichMter Hou ... C.nnfng Roed, WMldltone , 

Hanow, Mkkl .... x. H43 75.J 
T~ :01..e811 1M 

J .P. MAGNETICS LIMITED 
H4VJNG T1lCftaE 06rAJNINGOU.UfTYCOMPUTFRl.fNGrHCASSlTTES1 WE CAN sot.~ YOOR PfHJBl.EM 

10 x Ct S=~~SOp P&P 

We are specialists In the supply of bulk custom wound audio computer cassettes . 

Tr•d• •nd Educ•tlon•I Enqulrl •• Welcome. 
c..,«tlt'ftllatl1-"'1clUIIAnW ... . CNIKt .. ..-:ftz1•)n111S1 

Unit 4, - 7 Mary Street, Bradford, BD4 SSW 

COMPUTER 
CABINETS 

A range of cabinets and 
housing units especially 
designed for your home 

computer system . Keep It dust 
free, tidy and secure. 

Send S.A.E. for colour brochure. 

MARCOL CABINETS 
PO BOX 69, SOUTHAMPTON 

Tel: 0703 731168 

APPLE" USERS 

MROOt..(:l(i FOR TH( f'lRST TJ,iiE TO I)( • A lHQU[ 
S£JMCE ~APPLE" CCMVIIRIJS[RS • SMAU :MTW. 
Mo«RSHP ENTITLES YCXJ TO CHJOS£ FR(),! WO.t 
MR600 SOfTWARE PROOR»!S. RENTAL FU CN..Y A 
FRACn:N Of TliE RETAIL PRICE • RENTAL FEE CAN Al.SO 
COI..NT TOWAAOS ~ 0tSC0..MED PAICfS If YOO 
SleSEOt.ENTlY PUOIASE • OR YOO CAN BUY FRCJ,\ 
THE START AT H.U OISCXll.M PRICES (SOME OF THE 
LCWEST IN M UIO • YOO CAN ALSO SUL TO US OR 
SWAPv.miUS• 

. .,. ... .....,_,._.,.,.c--,.-.... 
fOIMQIIDOMSWffllOICAI.L 

SOFTWARE 

NO DOUBT 
NO RIVAL 
Simply the most powerful 

Spectrum tape-copier 
available. 

TbcalllNOMwtlChdoelmottllllrlllhOIIW'I Clf'llltobf 
__,.,..,.Fo x~,:-~lnleftaa - 1C0111111Ctht 

t:Slncluslv•, 

ODDBALL SOFTWARE 
46 Dudsb:.,'J!!c!:~= · Dorset, 

..... lftnotNuMdtoWrtnpc,opyrt,gM. 

SAFEGUARD 64 
~ 0 • 0 NA •• , d ;< ! • 

Onl)'t• !O . -
ECHOSOFT 

1o t .. n,d,adClou 
e.s ,ngaiok• 
Hem p s"-" • 

SPECTRA VIDEO 
You've read the reports now call 

me for the best deal in Manchester 
Barry Beardsell 061 -4777628 

Employed Technology 

Immediate 
Impact? 

ToatMHb:UintMta,p,HtM.WnldispayserctJior'lol 
at>ymlaoJMOUl"lfc.l 

CHRJSTJANMcCAR1HY 
on01..:U33211•.rt3'2 



IF·=~=-=:;--"-"-- ---..:...0 8() COLUMN CARD CPA 4 
£57 .SO•LB.62 VAT 
a'.) chorocters by 24 llnes with true ONC."enders 
7 • 9 ch4Mcter ret0lu t1on compahble with BASIC. 
PASCAL and CP/M Modem compatibl e . S1mllor to 
V1du: 

DISKDRIVECPAU 
£168.()()•UUOVAr 

Z80 CARD CPA 3 
£47.9() +17.19 VAT 

Top quality J41)11r'M'Mle 1hmhr.e dnve with cable 

128K RAM CARD CPA 20 
£199 .00 •'29 85 VAT 
Enoble1 u•r lo load 1421( proqram Of u• as a l,1,11 
lltCCeM d11lt 

it 
POOLSWINNER 

TliE ULTIMATE POOLS PREDICTION PROGRAM 

PREDICTS Not just SCOREORA WS, but NOSCORES, 
AWAYS ond HOME S 

IT WORKS We gue .. ntN the program per10<Tns slgnifi­
cantty better than chance 

ADAPTABLE " Poolswtnner " allows the precise pr­
formula to be set by the use, - you can 
develop and test your own ooiqoe method . 
Probabilities are given on evwy fixture -
choose n many or as few selections as you 
wish 

EASY TO USE Fully menu driven, with detailed lnstruclion 
booklet 

DATABASE The program comes oomplete with lhe largest 
database available - ove, 20,000 matches . 
The database automatica)ty updates u resutts 
oomein 

Atlrl(481Qabol't'IIIIDllf.Olnewin-~--l'lor19bltllnglor...,.COfflPl*tl tl .M 

APPLE, BBC (8), COMMODORE tu, DRAGON, SPECTRUM 
(48K), ZX81 (18K) £15 (al Inclusive) 

AlsoilYlilableCOURSEWINNER-compoteraideclho<sebetting 
.-rorllleaboveoompoters. Prfc:e £9.SO 

Availabte from deaJers, or direct (retum of r:>iC*) from .. . :!:: ...... .,,..,,... I!::! 
37 COUNCILLOR LANE, CHEADLE, CHESHIRE 091-428 7425 

DEALER ENQU IRIES WELCOME 

CP80 Matris Printer. 8) cps, t»d1recUonal logic 
Mek uw;1 80 column. fr K'llon and adJu1t ab lie !ractor 
feed H1 !'ft and bloc k qraphlCII. Truf! dncender1 
Swilchabl,,e ,tahc: print. Auto underline. 

&ee 64 unit with rnooil«, two .!1m llnie d11k dr1ve1 
and d11t controllier for £735.00 + llBA7'VAf ' 

&ee 64 umt wilh monitor, two 1hm hnie d11t dr1Vfl 
ond controller. l.80 card and 80 column card, CP ED 
prin1ier andcon1rollier £1,050.00 +£15UOVAr 

- ond-oe<optod. 
Senduot:1 -,.m, il'JcJidnQ 15'6 VATp/•ll .50 
pv board C'Clr7iag,e «td UIIUl'IIDCe . o, D .00 
corrlog,e«td~fwa,on.ifon,priale,sond 
.bmeunitsORcollt#ow~dtbeStNJ.b 
&al a-- c-,.,.., «JO,,_. boa ~ 
Ji.be 9vtica . 

WIMBLEDON 
~ COMPUTER & HI FI 

C·E·N·T·R·E 
BBC SERVICE 

-

& INFORMATION 
, CENTRE 

WE HAVE A WIDE RANGE OF PRINTERS, DlSK DRIVES, 
MONITORS AND OTHER PERIPHERALS. 
FULLRANGEOFSOFTVvARE 
WEOFFER 
FULL DEMONSTRATION FACILITIES. 
FINANCE AND LEASING. 
EXCELLENT AFTER SALES SERVICE. 

& WELCOME 

CALL IN FOR A CHATORJUSTCOME IN AND BROWSE 

a ~ 
~~~ ~ b~ §EIT1ini ~ 

61 THE HIGH STREET, 
WIMBLEDON VILLAGE, SURREY SW19 
TEL. 01-879 0857 
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BYTE DRIVE 500 
available now: 
BITT DRIVE 5DO lor your Orlc. 
BITT DRIVE 5DO lor your BBC. 
3" compact floppy discs for 
BITTDRIVE5DO 
s.1119rJl'allllllll .... ., ...... .._. .... 

LIMEKARA LTD. 
11 flMIWt: a..oSE, WAI.DfRII.M)(, 
CMATHAM, IWlf •e tNN. TnffltOfllf:1134114k2 

PCN MARO-I 101984 

MICROSHOP 

JADE SOFTWARE UNLIMITED 

OFFERS UP TO 50% ROYALTIES 
TO PROGRAMMERS 

Please phone O l ·997 8486 
or write to 

34B ETON RISE 
EALING, LONDON WS 

__ __ [ ... o __ ~;;;.....;:ec~a~1J __ ~ 
URGENTLY REQUIRE 

GAMES PROGRAMS 
Ocean Publishing Limited, publishers fOf a major software house, 
urgentty require machine code game programs for home micros, 

ZX SPECTRUM, COMMODORE 64, ORIC, 
DRAGON, VIC·20 and ACORN ELECTRON 

Our national dealer network ensures maximum sales. Should your 
program be accepted we will pay top royalties or buy your copyright. 

W..inoonliOtneelOIN 

IIOFTWAIII DI VILOl'MINT IIANAOll'.11 
Oce,n Pub<ISl'"ii IJO'l~R iwt:~1~·06~ ~":'· Manehlsllf M3 5fD 

~ 
[rMfltllWOftdolCOMPUTIACAH t 
>4n. ..... se>"""-,Nt"Wtmdl 
Ttf :fflJ6Jff 11 ===~--::.-'"d:~~~~==-.... 

JA YnlONICS SPECTE.l. e:n,,'*5 your ~K Spcaru• IOIIOff ,00 U$tl plM& ttl . -i,en for mttant ttall Sot!Wlre 

=;;,g. :""""a "to-dlalpl•re-dlal(IIIBpcCOllntthoareqw-etGPOIIJ'P"l"'al). ClwqlM:Sio 

=~ ~~~c!.~~A~b~~(6.95pllllllpl:p BBClt)lla .... l;QIIIJ'Ukr eaba.tleadlfor 

C•"1Nllllatio1Ulol"CN011tltdrfust~ . w,.,.,~dt6nttiit1HrlM~:,. 

Immediate 
lmR.act? 

CHRISTIAN McCARTHY 

on 01-323 3211 ext. 342 



QUIT 

The last laugh is on Laskys Ultimately not 
You've p robably seen the Las- this at first, but the latest ad 
ky's advert ising. "Why did you banishes all our doubts. Th is 
spend Np on this magazine promises a Commodore 64 for 
when you could have got free £199, and a Commodore 'Vic 
advice and a demonstratio n?' 64' for £79.90. What can we 
says one cheeky little two-page say? We fran kly admit that 
spread. Laskys know more than we do 

More and more a11cnt1on should be 
paid to the question or data corrup­
tion in t ransit. 

We dinosau rs in 1he micro -we'd never heard of that last · 
press were a bit scept ical about one. 

Motorola lnfonnatio n Sys1ems 
marketing manager Ray Wright 
unleashed a particulat ly souped-up 
time-division multiplexer on the 
world. with the words: 'We think 
it's the ultimate . That's why we call 
it Ultramux.' 

Poisonous 
humour 
Hungry Horace is on the way 
down in the PCN Chans and 
you don't have to look far for 
the reason-yes, in issue 49 we 
printed its publishers as Po ison . 

Asbjorn Tobiassen from 
Kristiansand wins the PCN 
Gobbledegook prize of £5 for 
being the first of several readers 
to spot it. This may be of little 
consolat ion to Psion/Me l­
boume House but we hope they 
see 1he joke. 

Atmos­
pheric 
Fllr 
Game 

Action ••• 

competition. 
- Pull-out this guide 
to the new Orie micro. 
- Wt run games soft· 
ware for the Dragon, 
Commodore 64, a,rd 
Spectrum . 

. . • i11 a fast -
moving listing for the 
Spect rum . 

PCN Datelines keeps you in touch with up-coming events. Make 
sure you enter them in your diary. 

Organisers who would like deta ils of coming events included in 

PCN Dateli nes should send the informat ion at least one month 
before the event . Write to PCN Date lines, Personal Computer 
News, 62 Oxford Stree1, London WlA 2HG. 

UK EVENTS 
[ - -Computer Trade Show March 13-15 

Scottish Compute r Conference March 13-15 
MterOCOmputer Applications March 26, 27 
Workshop 
Microcompu1er Networks March 27, 28 
Workshop 
Electron & BBC Micro 
User Show 

March 29-April I 

~rrrct!~~:i! ~~e~t1 minac 
Apr il J-S 
Apri17-8 

Sir Frederick Osborn School 
Computer Fair 

April8 

COMPEC WALES April 10-12 
Computers for Builders Exhibition April 12 

OVERSEAS EVENTS - -Personal Computer Show March 14-17 
[n1ema1ional Business Equipment & March 13-17 
Computer Show 

Videotex '84 April 16-18 

v ..... 
Wembley Conference C.Cntre, 
Middlesc,i: 
Holiday Inn, Glasgow 
Computer Laboratory, 
Liverpool University 
Computer Laboratory, 
Liverpool University 
New Horticultura l 
Hall, Westminster. London 
Met . Exhibition Hall 
City University, London 
Sir Frederick Osborn School, 
Welwyn Garden City 
Cardiff University 
Cavendish Conference Centre, 82 
New Ca\•endish Street, London WI 

v .... 
Sydney, Australia 
Singapore 

Hyatt Regency, Chicago 

Orpll!Mn 
Reed Exhibitions, 01-643 8040 

Ouadri lcct, 01-242 8697 
Ms C Bryson 051 700 6022 

Ms C Bryson 051 709 6002 

Susie Lipman 061-456 8383 

Reed Exhibitions, 01-643 8040 
Warm Boo t Ltd, 01-368 7561 
Alan Henderson, Welwyn Garde n 2336718 

Reed Exhibi1ion.s, 01-643 8040 
A4 Publications Ltd., 088·385 2051 

0.S--0 
ECL Ltd, 01-4861951 
Jn1ernational Business Centre Co. Ltd., SF 
Hosoi Building, 15-7.S-chome Honmachi, 
H1ga.shi-ku. Osaka. Japan 
Sally Summers, OIOI 212 279 8890 
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