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From the author of the highly 
acclaimed Xenon-1 comes the 
second In the Xenon series. This 
gem• cont inue s the high standlird 
of excellence set by its pre­
dece ssor. Th• amazing super high 
resolution .graphic s make this 100 % machin e cod e arcade game a mu st for your 
collect ion . 
Follo wing their defeat at the hands of the Xenon fleet the Zorgons have captured the 
Xenon princess Roz, and have Impri soned her In their castle . You are co mmi ssio n ed to 
rescue her by scouring the four corners of the Zorgon Empire to capture the magic 
stones . Th ese stones , guarded by the Ouadnogs , Terrapods and man y other strange 
beasts , are needed to bridge the bottomless chas m surrou nd ing the castle, enabl ing you 
to achieve your goal. 
Each one of the many varied stage s in thi s scintillating miHion will test your ar cade 
ability as never before . 

XENON ·1 
100% M/C arcade 

game for the 
48KORI C·1 
C8.50fnc , 

OTHl!R TITLES IN THE IJK SOFTWARE ORIC·1 RANGE ••• 

INVADERS 
Ma chine code 

arced• game for 
18K & 48K ORIC ·1 

C7.50fnc. 

FANTASY QUl:ST 
Intriguing 

adventure for 
48KOR IC·1 
C8 .50 1nc, 

Rl:VER SE 
Superb board 

geme for 
48KORIC·1 
tS .50l n c. 

FEATURES INCLUDE:-

100 % MACHINE CODE 

SUPERB SOUND EFFECTS 

SUPER · SMOOTH Hl·RES 
GRAPHICS 
MULTl·STAGE ARCADE ACTION 

SKILL LEVELS 

HALL OF FAME 

For the 48K ORIC·1 £8.50 inc. 

CANDYFLOSS & 
HANGMAN 

Two top 
educational 
programs for 
48KOR IC·1 

3 DMAZE& 
BREAKOUT 

Arcade action to r 
48K ORIC·1 
C7.50 Inc . 

ALL PRICES FULLY INCLUSIVE OF VAT and P&P- NO MORE TO PAY ,,.. 

Our software has been officially approved by Orie Products International Ltd. , 
and is available from branches of W.H. Smiths, Laskys, Computers for all, 
Zappo, Boots, John Menzies, The Spectrum Chain, many other leading 
department stores, hundreds of inde endent-dealers,na · · and in 
23 countries across tbe.worlct You ca'n also ord.,.dlrect 
software is · n &loCf "°" and wlll be despatched within 48 
0 

9 King Street, Blackpool , Lanes. 
Telephone (0253) 21555 
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From Geol Wheelwri&1rt in P• ris 
'V ivc la difference ' may have been 
the ra llying cry of the French 
businessman for man y a yea r . but 
when it comes to new home compu­
ters there just isn't much of a 
differ ence. 

Al last week's Sicob 83 (Salon 
International lnformatiqu e. Tcle­
mat ique Co mmuni cation Org­
anisation du Burea u Bureautiqu e) 
show in paris. it was obvio us tha t 
manufa cturers were interested in S. nyo's IBM challenger, the MBC-555. 
produ cing the same old kind of either machine would be available 
machines in both the home and in the UK-a lthough theJRSOOU 
business markets. portable was launched al the show 

Th e massive CN IT exhibition forth c French market. it will sell for 
centr e was filled with new IBM- FF4.500 (about £400) with an 
ablcs. CP/Mables and - most of all optio nal FFI ,500 graphic printer . 
- MSDOSablcs. Th ere was also a No price or relea se date has been 
sprinklin g of new Spectrum -type set for the JR -200UP. althoug h 
computers at the low end of the Pana sonic expects to price the 
home colour comput er market. machine competiti vely. Just how 

Panaso nic, for instance. showed low that goes will have a Jot 10 do 
two new micros - the J R-200U P with whether the machine make s it 
and JR -800U. Th e Spectrum-style to the UK . To compete with 
J R-200UP is slightly larger than the machines like the Spectrum and 
British machine it imitat es and Electron. Pana sonic would have to 
comes with 32K RAM . built-in se ll the JR -200UP for well under 
RGB composite or UHF video £200 and pe rhaps as low as£ 150. 
output , casse lle port. Centr onics Sanyo' s new home colour com-
print erface , five-octave music put er, the PHC-25, has also bee n 
range with tri ad (th ree- note) kept out of the British market by 
chords allowed , eight colours and what is seen as destru ctive price-
an RS232C port as an option . warring. Its machine - a 22K 

Ther e's the familiar squishy rub - ZSO-based micro with a Tandy 
be rkeyboard with shifted keywords colour computer-type keyboar d -
and block graphics charac ters. se lls in France for the equivalent of 
altho ugh it uses the unconventional abou t £180. it offers four scree n 
MN ISOOA (apparen tly similar to modes with a graphi c resolution of 
the 6802) processor and includes a upto256x l92.aCe ntroni csprint er-
space bar , a traditional cross- face . four function keys and an 
sh aped cursor cont rol pad and an extens ion bus. it can support the 
on-off switch. now familiar Tandy- style four-pen 

Th e J R-SOOU - an LCD scree n colour print er/plou cr (going under 
portab le with Spectrum -style keys the name Sanyo SMP 30), a com-
- is the upmarket vers ion that bined music synth esiser/joystick 
claim s rather gra ndly to 'c reate interface and a 40-track disk drive 
advanc ed per sonal automat io n in system. 
your life and business' . The LCD Although it was released in 
graph ics seem 10 be of much higher Europe last sprin g. the small Sanyo 
qualit y than mos! LCD portabl es, machine wo n't mak e it to the UK 
with a 64 x 192 reso lution. The unti l Sanyo can price it to compete. 
SOOU emp loys a 63AOI V (C MOS- It loo ks as thoug h the French are 
LSI) pro cesso r and comes with also gelling the first crack at the 
16K , musicge nerator (fiveoctave) , Commod ore 64 portable. It will be 
capacityforcightfilesinmemo ryat released in France this month at 
once , and a built-in clock. £700 with a built -in high-reso lutio n 

Pana sonic wou ld not say when colourm onito rand a diskdriv c. But 

51,nyo's i.- disk took• bow at the show- storage for .n encyclopaedia. 

2 

• • • 

Slcob- France'• premier computer show. 
don't let the word ·portable' de- opt ion) and Sanyo Basic. 
ceive you - ·carryab le' might be a The system claims full compati­
mo re accurat e way to describe the bility with the IBM and should be 
machine as it doesn't have the available in the UK short ly. 
capac ity to run without mains The French are gelling into the 
power. 16-bit business as well with the 

The portab le machine has the launch of a new micro from a gro up 
same features as the sta ndard ironi cally known . as BRJT/MSI 
Com modore 64. with the exception (Bur eau Robo tique lnform atique 
of the detachable keyboa rd and the Tel ematique/Mercure Systeme In­
built -in periph era ls. Fre nch Com- formatique) . The micro-E urope 
modore officials sa id they expect 2000 Serie 16 - comes with 256K 
the machine to be availab le in the RAMandrun sCP/M 86, Prologand 
UK in time for Christmas. the Mercure operating system. 

One of the few machines it seems The price varies from about 
the UK has enjoyed for longer than £2,900 to £4,000 depending on 
France is the Or ie-I. Orie launched whether you get disk drives with the 
into the French market only recent - mach ine. For the moment, the 
lybu t hasdonevery we ll there and is mach ine comes with only a French 
seen as major competition by keyboard - but if it 's a success at 
estab lished companie s. Thi s year home BR IT will pro bab ly bring the 
Oric 's French distri buto rs expect to machine to Britain . 
do FF90 million wor th of tr ade in The French have also produced a 
micros. tri-processo r machine with 

While Orie was busy trying to video tex facilities and communica ­
loo k like a winne r (and apparent ly lio ns options. it bea rs more than a 
succeeding) . traditional office passi ng resemblan ce to the British 
equipm ent o r electron ics corn- To rch computer , except that it 's 
pani es were falling over eac h other modular . The mon itor can slide 
to produce three- box look-alik e alo ng the 'box' containing the 
business machines. proce ssors and the drives can either 

Sanyo , for insta nce , launched a slide inbesideito rsitd etachedfrom 
£ 1,400 IBM compat ible that it the machine. 
described as its 'bo mbshell' to The Goupil 3 run s 6809, Z80 and 
break heavily into Big Blue's 8088 processo rs and can use the 
see mingly unstoppable growth of Flex9 , CP/M, CP/M 86 and Uninex 
IBM PC sales. Th e Sanyo 555 is (a Unix-d e rived syste m). Prices for 
built aro und the 8088 processor. the machines tart at FF6 ,500 (slight­
comes with 128K standard du al ly under £500) for the videotex/ 
doub le-sided disk drives , Ce ntro - comput er con sole and up to £4 ,500 
nics printcrfac c, 16-colour video for an 8088-based machine with 
outp ut, the MS-DO S ope rating dual drives . 
system (a lthough CP/M86 is an The machine is expec ted to be 

in this coun try next month . 
. .... ..,.., hn uonlc'• JR·800U: for 'life and 

business'. 



Spectrum bytes back 
By Chris Cunalnlham 
Sinclair Resea rch has surpnsmg 
news for anybody having trouble 
with software on an Issue 3 Spec­
trum - it's everybody's fault bu t 
Sinclair's . 

The company has po inted the 
finger at 'unprofessional program­
ming practices' in software houses 
to explain the failure of some 
software writte n for the Spectrum 
when it is run on the latest versio n of 
the machine. 

According to a lette r circulated 
among dealers by Sinclair's UK 
sales and market ing manager, prog­
rammers have bee n guilty of mak­
ing 'certain assumptions about the 
Spectrum which are completely 
unsuppo rted and undocumented by 
us'. 

But Sinclair's explanation must 
provide cold comfor t for Spectrum 
owners who have bought new 
Spect rum s that are incompatible 
with items from their stock of 
prog rams- and for amateur games 
programmers. 

PCN fi rst revea led prob lems with 

Big price 
reduction 
for the Lisa 
Apple UK has followed the policy 
of its America n parent by cutting 
the price of the Lisa. But unlike 
Apple's customers in the US, 
Britons will still have to buy a 
package of six programs. 

The retail price of Lisa on bot h 
sides of the Atla ntic is now 18 per 
cent below its level of two weeks 
ago. In the UK the new price is 
£6,500; this includes six business 
prog rams 'for the price of four' . 

Within two weeks of Lisa's 
release in Britain, there are now 
abo ut 200 machines installed -

the Issue 3 Spectrum two wee ks ago 
(issue 28). Sinclair introduced a 
new chip to the machine and this 
had the effect of changing the value 
of the byte describing the machine' s 
earphone port (the ent ry po int for 
cassette- loaded programs) . 

Software houses were not told of 
the change by Sinclair. When the 
maile r came to light , Sinclair 's 
softwar e manage r, Alison 

'with large , national-account types 
of businesses ' , typically the cars and 
tobacco business - accord ing to 
Apple. 

Worldwide , App le has sold 
around 2 ,000 Lisas, but many 
p rospective customers are not the 
large , corpora te concerns for which 
Apple design the computer. Smal­
ler firms prefer to buy their own 
p rograms rather than rely on Ap­
ple's choice of business software , so 
American customers now have the 
op tion of buying the Lisa without 
applications software . 

'That makes more sense in the US 
because of the much larger market 
for third-party software ,' says Mike 

Maguire, circulated software 
houses to warn of the da ngers of 
'assump tions' about machine code 
p rogra mming for the Spect rum . 
She points out that programmers 
should 'mas k out' the values of the 
th ree highest bits in the byte that 
calls up theearsoc ket - that is, the 
values of the bits should be made 
irrelevant in any rou tine calling up 
the ea r socket. 

'Like any company, we make 
changes to improve the product, 
changes that don ' t conflict with the 
manual we produce,' Ms Maguire 
said . 'Some programs that made 
that assumption (about the values 
of the high bits) have p robably 
always gone wrong.' 

Mean while, Spec trum owners 
who write their own games prog­
rams in Basic and are not adept at 
masking out bits , could encounter 
problems with their Spectrum s. 
The machine's keyboa rd can , for 
instance , be used as a source of 
control and fire_buttons with the IN 
command . 

The command IN 57342 should 
ret urn the value of the ear port -
255 in early mode ls of the Spec­
trum . If a games program defines as 
255 the value return ed when a 
cer tain key is pressed , that number 
can trigger a ' fire' routine in the 
program. However, if pressing the 
key retu rns the value 191, as it is 
likely to in the Spectrum 3, pressing 
the key will have no effect. 

Up-market TI micro for '84 
Texas Instruments' lates t venture in 
home computing is expec ted in the 
UK ea rly next year. 

Provisionally named the99/8, the 
new computer will leave the long­
established 99/4A standing for pow­
er and capacity . According to one 
source at Texas, the 99/8 will have 
BOK of memory , a built-in speec h 
synthesis module and machine code 
access. It will also run program 
cartridges designed for the 99/4A . 
No final price for the computer is 
available yet. 

Texas seems to have plumped for 

an up-market micro afte r its deci­
sion earlierthi s year to abo rt further 
development of a relative ly un­
sophisticated machine, the sound ­
less 9912. 

Texas has had its fingers burnt in 
the home computer market by 
registering a huge loss on all sales 
for the seco nd quarter o f the 
financial year. A spokesman for 
Texas in the US told PCN that the 
consumer division's contribut ion to 
the loss was an overestimatio n of 
sales of the 99/4A durin g the 
summer mont hs. 

Spring , Apple UK's general mana - 0 b • 
:;;, ~i~~rty software for Lisa in • 
ger. To date , there is little or no S Orne aga In 

~~~-~~----- ---- - - ---------~ ~ 
Third parties 
come to the 
aid of IBM 

Products Ltd , has garnered some of Osborne may keep supplies of its capi tal companies filed a fraud suit 
the biggest names in business portable computer going by sett ing against Osborne , its auditor and 
softwa re to run on the PC. The first up production in Britain . banks in an atte mpt to stop the 
wasTK!So lver fromSoftwa reArts , The likely site for British-made company d rawing on $7 million­
authors of the legendary VisiCalc, Osborne s is the firm's small UK worth of cred it underwritten by the 
closely followed by Micro Focus's factory , where some assembly of ventur ecap ita lists. The court thr ew 
Personal Cobol, an 'easy to prog- the computer from parts already out the suit when it learned that 
ram' version of Cis-Cobol. which takes place . In the event that letters of cred it for the $7 million 

IBM's move into the market for was the first versio n of Cobo l for production ceases entirely in the had bee n redee med. 
third-party software has proved microco mputers. US,OsborneUKwi llmakea lterna- Osbo rne already has protection 
longer established than recent IBM is looking for what it defines tive arrangements for the supply of from its creditors unde r Chapte r 11 
announcements suggest. as ' Europea n appeal' in software components to its productio n of the Am erican bankruptcy laws . 

According to IBM, the compa ny that it will market through its own centre. Mike Hea ly, Osbo rne's UK 
has been foraging for suitable retail outlets and authorised PC But any final decision on the managing directo r, told PCN it 
software to run on its Personal dea lers. The America n company's firm 's future will have to wait looked 'very likely' that prod uction 
Computer since the machine ar- marketing subsidiaries in Europe another week. Osbo rne in the US would cease in the US. In any event, 
rived in the UK. Because the will have the right to fix their own has presented a 'go-a head plan' to a he said ,' it would be a very different 
industry for third-party software is dea ls for distribu ting IBM- San Franciscoco urt. lfth e plan wins company in the US' . With a staff cut 
still relative ly undeveloped , IBM app roved software in the local the court's approval, a revamped from 1,000 to around 80 in the last 
appea rs to have given matte rs a language. In the US, where third- Osbo rne may resume production . six months, that was inevit able. 
gentle push by publicising its party software is a common option The plan would have stood no Bu t acco rding to Mr Hea ly, 
search. for business computer users, the chance but for anot her decision in a 'The days of computer firms (or at 

To da te, the computer giant's scheme has been in operatio n for Califo rnian courtroom just two least micro firms) employing 1,000 
new UK subsidiary, Interna tiona l __ abo_ u_t_a..cy:...e_a_r_. -- -- - - ---'L-w_e_e_k_s _a.:g:...o_. _A_;:.gr_o_u.:.p_ o_f_v_e_n_tu_r_e_pe:__o.:p_l_e_m_a..;y:__be_o_v_e_r_. - -- - --' 
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VIEW FROM AMERICA 

From Chris Rowley 

Strange days 
in Network 
Nation 

As rudersofthls column will have gathered, the pace in Mlcroland USA is 
pretty Intense this year. No dead cat wiU be left unturned, in fact the 
official Computer-Hater's Handbook is counted as a Hkely best-seller this 
fall. Despite the rumour, it's not true the author was Adam Osborne. 

However, Osborne's demise, coupled with the spectacular reverses 
suffered by other big names this summer, has put a chill on the micro 
media image. But market 1n11)'sis shows micros still selling strongly, 
althouch to I sawy public that is getting pretty picky. 

Top 10 models account for 88 per cent of sales. Oesplte IBM's heavy 
presence, the market is still open and there are at least 150small outfits 
blttllnc away on the edges. Such I market will punish any managerial 
errors. Question: was A Osborne stampeded off • cliff by 111 those 
IBM-compatible portables that were announced with such fanfare last 
Christmas? His premature announcement of the IBM-compatible 
Osborne 'Executive 2' is now said to have been the fatal mistake. Osborne 
thougtitthe business elite he confided in_.ld keep the secret, but these 
aren't those kind of times. There are no secrets iexcept in IBM). 

The winners continue to win. Apple is said to be doing 70,000 Apple 
lies • month now. IBM is moving 35,000 PCs and 10,000 XTs. 
Commodore 64 is going great guns. Timex Sinclair is said to have shot 
Itself in both feet with a long lag in getting RAM modules to market for the 
TS 1000. Commodore offered • $100 rebate on the 64, If you traded In 
any old computer. It reaped• rich harvest of $50 TS 1000s. 

Meanwhile, the odds on Coleco's m1111iflcent, go-for·broke gamble on 
the Adam cot I bit loncer. The FCC has yet to OK the EPROM that wiH dme 
the Adam's printer, there are fears of radio interference. No FCC licence, 
no sale, so Adam is delayed until mid-October. Coleco's f1ctOI)' wiH be on 
double shifts for the rest of the year, but if Adam doesn't get into the 
Juncle of Eden called Christmas shopping, there 'll be nothing but Joy at 
Atari, whic:11 is windlnc up for • heavy fall campaign Itself. But while 
tooth-and-claw remains the name of the game in the market place, out on 
the wide-rancing telenets, there is something more interesting in 
progress . 'Reach out and access someone' is the buzi phrase of the 
moment. 

All O\'er the land, computer users are plugging in modems and going 
out to chat on bulletin boards. At night the wires light up as 'Networti 
Nation' comes out to play. The Compuserve net has about 70,000 
subscribers now. The big competitor is The Source. Then there are 
Sllllller, more elte services like EIES, a study programme run by the New 
Jeney Institute of Technology in Newark, which his 1,200 members 
scattered about the nation. 

Beyond that, there are hundreds of small user group bulletin boards. 
On CB Simulation, -rs chat YI• one-liners, everyone hidinc behind a 
meny moniker of some kind. This is an 611te, even elvish group and so 
thinp are rather polite for the most part. Invitations to war games are as 
frequent as invitations to Compusex, which is basically• form of written, 
erotic recreation. 

Meanwhile, Timothy Leary, sometime LSD advocate, has become• 
micro enthusiast behind his IBM PC. Tim's new tune is 'tum on, tune in , 
UNKUP'.HeSNSN«-'kNation1sfertilegroundforraisingsupportfor 
space colonies in the legrange points of the Earth/Moon system. 

If the thougtit of Tlmotliy Leary running • turned-on, micro-linked 
space habitat boggles the mind, consider the potential of an experiment 
Commodore is fundine in California. One Virginia Brauer, nursery 
supervisor of a safari park, is teaching• chimp called Isaac to spell with· 
tile lid of a C-modore 64 and some special programs. 

Isaac was first taugtit some Ameslan signs and then when he showed 
interest in an Atari 800 at the safari park, Commodore grew interested 
and set up the experiment. If Isaac shows promise on his 64, maybe Ms 
Brauer will invest in then- , cut·nde Lisa and rull)'tum him loose. Why, 
he might even want to plug into The Source, and join the rest of Network 
Nation on the anonymous wires at night. 

HP in touch 
H ewlett- Packa rd last week un­
veiled its new mouset rap . 

In answer to machines like Ap· 
ple"s now-famo us mouse-driven 
Lisa , Hewle tt-Packa rd has incorpo ­
rated an infr a-red screen on its new 
£2 ,900 HP-150 micro that allows 
you to control programs , move text. 
graphics and data aro und the scree n 
jus t by po intin g at what yo u want. 

Th e HP- 150 softwa re will use 
icons - small picture s that repre­
sent ce rtain functio ns or progra ms 
- in such a way that yo u need on ly 
point to the pro gram or function 
you want to run and it will be carried 
out by the machine . 

The syste m work s on the same 
prin ciple as an infra -red remote 
co ntrol TV , whe re you simply 'a im" 
the remote co ntrol at the TV and an 
infr a-red signal carri es the com­
mand s to co ntrol volume, chann el­
switching and powering on and off. 

On the HP-150. a numb er of 
infr a-re d beam s move up and down 
acro ss the scree n, and depending on 
which one you int errupt , it will have 
a speci fic mea ning to th e program 
you' re runnin g. 

Th e machine uses th e MSDOS 
2.0 operatin g system and runs the 
Int el 8088 16-b it processor . It is also 
one of the first small business/ho me 

Keeping your finger on the pulse with 
llewlett-PKkanl 's screen. 

machines to use the Sony 3 1hi n 
microflopp y standard . A set of 
Sony dual dri ves is included in the 
ba se pr ice of th e mach ine - which 
also featur es the bit-map ped 
Gra ph ics Display Monito r , 256K 
expand able to 640K memory, built ­
in terminal featur es and built -in 
communi cations por ts. 

Hewlett-Packard ha s promised 
that it will have 3\.'zin floppy disk 
versions of Wor dstar , Visicalc , 
Spellstar, Mailm erge , Lotus 1-2-3, 
Micro plan , dBa sc Il and BP I 
General Ledger ready in time for 
the machine 's J anua ry laun ch in this 
cou ntr y. 

TON£ PHONE - The convergence of telecommunlCMions and computer 
technolocY that f!Verybody has been t.lklnc •bout for the last two yqrs Is 
here, .ncl II sits on your desk In • slncle tasteful unit. The DI~ from 
lntercomp,ny Communications Technology (01·248 8895) pwes you • 
keyllowd, • screen, • telephone line for voice communic.tlons, another for 
dM.11, pn,tKOls to Interface to IBM or DEC systems, and stormge for 81 pl*M 
numbers. lklt IIIOther well-known feature of the computer business, 1111• 
prices, may h- to come Into pill)' before tlle plione,\ermin1I wins m­
popullrtty - it costs £1,868. 

HMV set for software sales 
T he famous HMV symbo l - a dog 
listening 10 a phonogra m - may 
have to be updat ed. The music 
chain is movi ng into softwa re. 

As of September 26 HMV 's 
sto res o n Oxford St ree t , Lond on , 
and in Glasgow will start se lling 
game s sof twar e. They aim to ha ve 
a range of 70 10 80 titles for nine 
systems: the Spe ctrum , ZX81, Vic 
20, Ori e, BBC. Acari 400 and 800. 
and Dra go n. 

Th e chain is not say ing how long 

it will be befo re you'll be ab le to 
shop for softwar e at an y HMV 
sto re - the re are 37 o f them 
around the country . 

If the store doe sn't have a 
particula r game in stock it prom­
ises to orde r it for you - this 
could be good news. espe cially for 
ZX81 owners since W H Smith 
began to wind down its ZX81 
coverage. 

For furth er informati on con tac t 
HMV on 01-437 0444 . 
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Expert way 
to train IBM 
Artificial Intelligence on the IBM 
PC? ' Expert-Ease' , o ne of the few 
expert systems availab le o n a micro, 
was launched last week by Expe rt 
Software International. 

Expert-Ease allows you to 'tra in' 
the system in a given area of 
knowledge . Demonstrations at the 
launch included medica l diagnosis. 
farming and mechanical failure 
predictions. 

Looking like a logical spread­
sheet , the system requires an exper t 
to set up tables of exa mples of up to 
31 auributes which together yield a 
result. The system then uses these 
to induce a 'rule' which it can apply 
to data to yie ld a probable result. 

Once an accep tab le set of rules 
has been lea rned, Expe rt -Ease can 
be consulted by less expe rt users 
whose da ta forms the basis of a 
result accordi ng to the induced 
rules. 

Interest in the product has bee n 
exp ressed by Fer ranti , Marconi and 
professional individuals. Expe rt­
Ease will retail at the rather high 
figure o f £ 1,500, o r £750 if you buy 
more than five. It was written i.n 
UCSD Pascal by Professor Donald 
Michie of Edinburgh University, 
who has long been the leading light 
of Briti sh artificial int elligence re­
search . 

Co uple this with Keele Code's 
data compression utility, CLIP , and 
you might wonder whether cuts in 
education spendi ng are having an 
unpredic table but welcome effect. 

Contact Ian Ritchie or Roger 
Burrell on 031-556 3266 for further 
deta ils. 

Newbrain 
liquidator 
is optimistic 
The Newbrain cou ld be about to get 
a new lease on life as Gru ndy 
Business Systems ' liqu id ator stu­
dies the rescue bids . 

Negotiations betwee n the li­
quidator and possib le buyers are 
known to be takin g place ove r the 
rights to the Newbra in. But 
Timothy Harris, the liquidator , is 
no t saying who he 's ta lking to. 
Never theless it look s good for the 
system - a spokesman said last 
week tha t Mr Harri s was hopefu l 
that there would be a positive 
outcome to the talks. 

A subsidiary of electro nics giant 
GEC is thought to be one of the 
interested parties. Cas h rich GEC 
recently came close to taking a 
majo rity stake in To rch (PCN, issue 
21) but that dea l fell through. 

Another interested pa rty could 
be a wholesa le pharmaceutica l 
supplier with a substa ntial invest­
ment (as a user) in Newbrain 
systems. 

BBC up and away 
Th e BBC and Acorn have finally 
laun ched the telesoftware service 
and Teletex t adap tor for the BBC 
micro (PCN, issue 29). 

A section of Cee fax pages have 
been set aside for compu te r prog­
rams which can be rece ived, loaded 
and run by BBC owne rs once they 
lay their hands on Acorn's adap­
to rs. Much of the software will be 
aimed at the educat ional field but , 
says the BBC, there will also be a 
se lectio n of games and home utility 
pro grams. 

Software from the alrwnes: the BBC senlce gets off the 1round. 

Unfor tunat ely, Acorn doesn't 
expec t the adaptors to be readily 
available from dea lers until 
November (read ear ly next year?). 
The adapto rs aren' t cheap eit her at 
£225 - th is see ms a lot to pay for a 
relatively limited service , but once 
you've made the ini tial outlay there 
are no further niggling charges to 
contend with - the softwa re ser­
vice is free. 

What do you get for your money? 
Th e first thing to rea lise is that 
Ceefax is no t another public access 
database like Micronet, it's a broad ­
casting serv ice - in ot her words 
you get what you' re given. What 
makes it different in concept from a 
TV chann el is that you have the 
ab ility to selec t pages as they come 
flooding in ove r the airwaves. 

Pages of data arc broadcast very 
quickl y on a spare TV channel 
(severa l a seco nd) and picked up on 
the adap tor via a TV ae rial. When 

SEVtN PARCHMENTS-Tllne we the 
duel that will lead you to tlte loll 
trusln ol tlte m,lterlout x.ro tribe 
IMllld you c"- to ,_ • rainy 
~ wltli lllcllard 5Hplierd Solt­
....... - ,-. Called ln.tndllle 
llland, It - 1P11t _.... IJ'IIPIIICI 
and ~ • ..,..ttlJ drnn 
,.._ for Nd! locallon. It wll Mt you 
Nell £6.50 flWI t1te C0111PHJ on 
06286 63531. 

you tune in you get a title page , go to 
the menu and start selec ting the 
pages or pieces of software you 
want to load into the comput er . 
When software is being sent it is 
obvio usly necessa ry to use more 
than one page to contai n a program 
of any complex ity. Each page 
'points ' to accept the next. 

All the pages are on a loop , so if 
you're accessing some information 
one page at a time. you may have to 
wait unti l the next page ge ts round 
to you again. 

Although there are hun dreds of 
pages availa ble under the syste m, it 
can in no way compe te for quanti ty 
with the capaci ty of Micronet or 
Prestel. This system is a b roadcast­
ing syste m in the true sense, and its 
value to you will depe nd very much 
on how the BBC goes about its 
'p rogra mm ing' . 

The programs will be rep laced 
every 14 d ays o r so o n a rotating 
bas is, so there will always be fresh 
material. The acce nt will be on 

Orient team 
hits Wembley 
A Far East machine that has bee n 
selling in As ia , Australia and Cana­
da is abo ut to ma ke it to the UK with 
64K, flop pies, and CP/M for 
£ 1.250. 

Th e Tashkl 8064 is due to be 
laun ched next month. Th e standar d 
unit has 64K , an eight slot expan­
sion unit , a ZSOwith a 6502 to drive 
graph ics, up to 14K of ROM , an 
SO-column card. twin 163K flop ­
pies , keyboard , 12in screen , and a 
joystick ada ptor . 

The keyboard has 66 function 
keys with upper and lower case and 
a numeric keypad. 

It is being distr ibuted in the UK 
by Tas hkl Compute r Systems of 
Wemb ley (01-904 4467). The corn· 
pan y says that it is selling up 
distribution chan nels and that en­
gineers are being tra ined in the Far 
East to take care of support once it 
begins to sell systems. 

Th e spokes man said that the 
machine's spec should make it the 
kind of system to appea l to home 
and business users alike. With one 
eye on hom e users it is offeri ng a 
sta rt er kit which covers the basic 
syste m, graphics ca rd . and expan· 
sion uni t , and costs £477. 

quality rather than quantity and the 
corpora tion believes the 'gla mou r' 
of the broadca sting business will 
a11rac1 enoug h ta lented people to 
provide the necessary stream of 
pro grams. 
• Pati en t applicants for Acorn's 
telesoftware adaptor should be­
comesa tisfied customers by the end 
of th is month , acco rd ing to Vecto r 
Marketing , Acorn's shippin g com­
pany. Some two yea rs afte r the 
ada ptor was first advertised, cus­
tomers are now receiv ing the 
wherewitha l to down load softwar e 
on to BBC microcompu ters from 
Ceefax teletext transmissions. 

In all, there are ·severa l 
thousand' orders to meet, says 
Vector. Of these, 'o neortwo'o fth e 
adaptors have left the manufa ctur ­
er , AB Electronics, without the 
software that enables a use r to 
download broadcas t compu ter 
pro grams direc tly. But this is said 
not to be a significant problem in 
orders met so far. 

Government 
urged to act 
in Acorn row 
An indu str y group is turnin g watch­
dog and sinking its teet h into 
Acorn . 

The Co mputer Traders Associa­
tion (CT A) wants the Government 
to d eclare Acorn' s technical spec i­
fications for the BBC micro ·pu blic 
domain' so that it will become a 
micro standard for the UK micro 
industry. 

Th e CT A believes that the move 
would rationalise the curr enty frag­
mented indu stry because other 
com panies could then base their 
produ cts aro und BBC compa ti· 
bility. 

The CT A will be making a 
submission to the Secretary of State 
for Indu stry, says Nigel Backhurst , 
the CT A's general secre tary. 

Acorn remains un impressed by 
the move. A spokes man pointed 
out that Acorn's licensing agree­
ment with the BBC in noway affects 
its owners hip of the comp uter 's 
design. In ret urn for calling the 
micro the BBC micro , the BBC 
receives a pe rcentage for eac h 
machin e so ld and that is reall y the 
end of the mailer. 
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Memory Banke.d 
Uniplex. This will provide an 
extremely powerful processing 
facility on the nelwork and allow 
access to the Unix software base . 

Besides Unix, the second big 
breakthrough in Concept sofwarc is 

a fully integrat ed m,ouse driven 
business system called Isis. This 
combines word processing , lisl 
management, business and creative 
grap hics (in 3D) in one system. The 
Isis software will sell for £350. The Bank: 200Mb on dejlOllt. 

By Mu PhHllps 
Corvus Systems has jo ined forces 
with its UK distribulor , Kee n 
Computers, to introduce a range of 
product s that could take lhe Corvus 
Concept 68000-based micro from 
its year-old position of 'waiting in 
the wings' to the forefronl of lhe 
business markel. 

But the Bank is a random access 
device . So it can be used as a 
primary data store wilh access 
speeds similar lo lhose of ordinary 
floppy disks and a capacily len limes 
lhal of mosl hard disks! On a 200Mb 
lape , the loogesl il can lake to find a 
file is ten seconds, and lransf er rates r;;;::::;;::=======================:::;1 

Corvus is a pioneer of nelwork 
lechnol ogy, and now claims lhal ils 
Omnin el system is the de facto 
standard - with over half of the 
installed base of local area networks 
being eit her Omninet o r its prede­
cessor , Constellalion. Omninel 
support s an ever growing lisl of 
micros-A pple II and III , IBM PC 
and Concepl. Twenty Olher manu ­
factur ers have lice nses, including 
DEC , Viclor, Ze nilh and TI. 

The mosl importanl addition to 
lhe net is 'The Bank ', a new mass 
stora ge system . The Bank is a sort of 
giant Microdrive, providing 100 or 
200Mb of storage on end less-loop 
remo vable lape cassenes. lls prim­
ary purpose is as a back-up system 
for Corvus hard disks. 

Ad.don 

are as high as 60K per second . 
So the Bank provide s perform­

ances more in line wilh mainfram e 
and mini tape drives ralher lhan 
micros. And lhe price? £1.695 
excluding VAT . The rnpes them­
selves are not yet priced. Keen 
suggested somewhere betwee n £25 
and £50 for a IOOMb lape . 

The system is based on a 100 lrack 
video lape lechnology. Currently, 
lhe Bank is supporled on Omni net 
and by lhe Concepl , but you can 
expec l many more micros to be 
added to lhe list soon . 

Also new for Omninel is a m,uch 
overdu e util ity server - prev ious 
Omninets required a whole micro 
lo be dedicated to printing . Each of 
these £750 servers will control two 
RS232 and one Centronics printers. 
An SNA gateway to connect 
Omninet into mainframe system s 
was also announced . 

Corvus has backed off slightly 
from its propri etary opera ling sys­
tem by developing a Unix box called 

the Adman way 
The Vic 20 rea lly can speak ... but only if 

you use an ADMAN SPEECH SYNTHESISER 
It's word power is endless as there is no set 
voca bu lary. Yet operation is simp le. The 64 
elements of English speech are pre-pro­
grammed to let you put your own wor ds 
together as soon as you switch on . Just 
imagine ... program adventu re games with 
characters that can actua lly talk ! 

COCA-WU-c.t, ,utyour ...... ontlle '-"' paplilca laftwwtfor on IBM PC 
or Ap,i. II? If • - clMwl holes In your routines, YOII could try the Ko.i. 
tauc:11 -llllft 11'-,hics bllW ,,_ ..... ,. P8m Colllputlf'I-lncludecl with tlle 
t.i.t In • £114 padice II tlle Micro llluttrMor sub wllll • - of drnlnc 
~ 11Mrw.,. nnloa of Ko.i.forAborl IIIMI Commodore coniputen­
llut Ollly 11J "*'81 order throuch tlle dlltrtbuton on 0706 212321. You doll, 
..... _.....,. ...... to ......... the dftlce. 

16/l~Af~r ~1~K~\~~ t~h·;e ;r~J:~n~ speaks O t I 
~~ T::!~:Ai: it~:r ,£~~~~~=~~~;~~~~ r------ --- . -- ~~----~ . --, 
Available from Spectrum, Dixons and other major comp uter accessory shops I Please send me mformat1on on Adm an Vic 20 I 

Prices around : 

Bk Ram Pack . 
16k Ram Pack . 
Motherboard . . 
Speech Synthesiser . . 

£39.95 
£49 .95 
£19.95 
£49.95 

To f ind out more about these products, why 
not take a lead from our speech synthesiser ... go to 
your local dealer and ask for it! Or post the co upon. 

Dept . C, Adman Elect ronics Ltd., Ripon Way, 
Harrogate , N.Yo rks, HG1 2AU . Tel. 0621 740972 

A dman Electro nics Ltd . is a member of the Adam Leisure Grou p PLC 

j Accessories 

! Nam •----- - -- - -----~ 
I l Addr ess, _____ _____ __ _ _ 

I 
I I 
I PCN!I0/83 I 

~-------------------------~-~ 
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Programmed learning 
BJ Bryan Skinner 
Edu cational softwa re received a 
welcome boost last week whe,, 
Heineman n launched 24 programs 
for use in primary schools . 

The program s cover the 8-12 age 
range, running from simple scale· 
read ing exe rcises, where the pupi l 
has to ente r the correct read ing 
shown on various types of measu r· 
ing devices such as thermome ter, 
balance etc. , to map-reading skills 
using maps in Ordnance Survey 
style with text pro mpts such as ' In 
which squa re is the chu rch by the 
river?' 

The star of the series is a 
punctuatio n training package in 
which the child moves a figure -
Punctuation Pete - round tex t. 
correcting errors of pun ctuatio n. 

At the lau nch , children from 
Dudley primary schools were de ­
monstra ting the pro grams and the 
qua lityoft hesoftwa re was such that 
they were taking a genuine inter est 
in this tedious but vital top ic. 

All the programs make fu ll use of 
the graphics capabi lities of the 
target machines. RM L. BBC and 
Spectrum . The grap hics are supe rb 
and the content of the programs 
see ms to have been given as much. if 
not more, attention . 

The progra ms will be available 

from Heinemann Com pu te rs in for Spectrum program s, £9.25 for roelectro nics in Educat ion Proj ect 
Education and four of the m will be the ot her machines . A Theme (M.E .P.) and of the 'electronic 
o ffered for the Spectrum through packageoffou rp rogramswi llsell at genera tion' being taught toda y. 
retai l outle ts. £33 while the entire suite come s at a While Heinemann 's sof tware rep-

Th e suite is known as The Dudl ey hefty £ 185. resents a ste p forward in Comput er-
Program s, afte r the town in which At the launch in the Russell Aided Learn ing, unless more hard ­
the progra ms were or iginally Hotel , Kenneth Baker, Minister for ware is forth coming , it 's doubt ful 
moot ed , devised and tested . Writ· Informatio n Tec hnology , spoke of how much use can be made of such 
ten by Fiveways Software in close the ·world success' o f the Mic· pro grams! 

collaborat ion with teachers from the fiiiiiiiiiiiiii iiiiiiiiii~iiiiiiiiiiin Dudl ey Primar y Micro Group, the 
pro grams tackle six areas of learn­
ing: Weat her , Exp lorat ion, 'My­
selr , Food, Homes and Trav el. 
Each of these themes is furth er 
divided into four stud y areas. these 
being Science , Language , Maths 
and Enviro nmental Science . Th e 
Spec trum progra ms comprise the 
Trave l gro up and are writte n in 
assem bler. 

Eac h pro gram comes with a 
keyboa rd ove rlay with well-de· 
signed symbo ls showing key func· 
lions and a workbook containin g 
exerc ises based on the topic co­
ve red , as well as ope rating instruc­
tions which are clear and concise. 
The school's programs have a 
section in which a teac her can 
pre-set certai n areas to be tested . 
Thi s mea ns that a given package ca n 
be tailored to some extent accord· 
ing to the leve l of achievement of 
individua l pupil s. Prices are £9.95 

PIIIUPSF1WP-A121nvldeommiltorforperwnalcomputers,theTP200,HS 
been deftloped by Plllllps. Retailin& lit £75 the mmiltor offers an ...tl-llare 
_.. g1y1tic clNr definition wltll 80-25 character resolution. It .._ been 
delllned for UM wltll IMlt micros, includinl the BBC and tlle Apple II. Tiie llft• 
ll8S N atHdaMe statNI flttinrwltlc:h ellows you to tilt the ICrNII to the required 
lllllle. It Is distributed lly EMCO (01·737 33331 ln lollclon and Vallo Displays 
(061-652 51111111 Oldllam. 

At last ... A joystick that works! 
Cambridge Computing bring you the first programmable joystick­
at a price you can afford. 

Interface 
• t k on board memory 

e Own rear edge connect0r - for printers etc., 

e Compati ble wit h all standard 
1ovs11cks 

Joystick 
e Self centnng 

£2990 
JOYSTICK. INTERFACE 
AND TAPE COMPI.ETE 

e a Directional microswitched action 

e 2 independent fire butt ons 

Tape 
e Easy to use program enables the interface 

to work on AL L software 

e Keeps a record of all your games - so you 
only need to tell 1t about each game once I 

~~~~7------ 7~==----- 7c~ 
I Joyniclc, lnt.rface & Tips 1t £29.90§ I enclose cheque/ postal orct.r for £ .. . . , . I 
I Interface and Tips at £24 .00 ... .... made P1v1bfe to Cambtidge Computing I 
I Joyst ick only 1t £7 .00 . .. , .... , . . . Limited. I I( CAMBRIDGE COMPUTING 
I Nome . . . . . • . • . • . . • . • . • • • . . Addre,, . •.• . • , . .• , , • , . , . . . • . . I 

... 40_·_4_2_Hob __ son_ s_t_,e_e_t_ea_m_b_rid_ge_ c_s_1_t_N_L_ l<_e1_e_ph_o_n_e_o_2_2_3_3_2_2_oo_ s ___ L ;.,;.; ,;,.;,;..;.;. ·..;.;.;.,;.;;.,;.; ~ . .-~:.:..;.;. ·..;..;;,.;.; ,;,.;,; ,;,;;..;.;. ~ ;,.;.; ;~; ;;,;,;.;.:... ·.;.;... ;.J 
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Join us at the P CNs tand (numb er 101) with 
th e vouc her from page 56 in this issue and 
you could go away with a brand new Aco rn 
electron or a Tandy CCR-81 casset te 
reco rder. 

On eac h of the four days of the PCW 
show we ' ll be giving a cassette recorde r to 
whoeve r gets the highest score in a game 
written specia lly for the occas ion . At the 
end of the show , the ove rall winner will net 
an Electron. 

In the game you take the part of a bee. 
You have to move aro und the screen , 
eat ing flowers as you go. 

The flowe rs grow and multiply as they 

! 
! 

move up the scree n and when one reac hes 
the top , you've had it. Occas ionally, 
though , they bloom giving you more 
poin ts, but this fea ture is short-lived and 
imposs ible to predict. 

Sudden death 
As you eat each flower , the seeds fall to 

the gro und, sta rting new shoots to make 
your life miserable. 

It 's a sudden deat h contest tha t will test 
your nerve and your reflexes at the 
keyboard , because the coupon allows you 
only one play. Th at won 't give you too long 
' to get used to it , and some of the game 's · 
fea tures will take you by surpr ise. 

Tt will be running on a BBC, and the star 

- @ 

prize will be presented to the winner on the 
final day of the show. 

Br ing along the coupon , hand it over to 
the adju dicator on the PCN stand, and try 
your luck. 

Eve n if you don' t win you can always 
come and pass the time of day with PCN 
sta ff, who will be on hand to answer your 
queries a t various times during the show. 
For the truly spendthrift there will be PCN 
T-shirts on sale , current issues of the 
magazine , and back issues for you to catch 
up on the impo rtant features you may have 
missed. 

J caw.,, 

@ 
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Personal Computer 
News will be making its 
first appearance at the 
PCW show among a 
number of more or less 
distinguished 
debutants. There will 
be systems taking their 
first pubic bow, games 
for most tastes, and 
periphera ls from home 
and abroad. 
Two of the most publi cised new 
machines of the summ er, 
ACT's Apri cot and Elan 's E n­
terprise 64, are du e to be there, 
but it may a lso be your first 
chance to see recent ly laun ched 
systems like Acorn 's Electron 
and the Sharp MZ700. 

The Apricot has been laun­
ched with great pizazz by ACT 
as a tran sportab le busi ness 0 1 

home syste m runnin g software 
also supplied by A CT. Th e 
Ela n machine appeare d more 
recentl y (PCN, issue 29) and 
has a hand some spec , but you 
won't be able to buy it until 
April. 

On e new bus iness system on 
display will be Micronix ' 68000-
base d micro runnin g CP/ 
MK68K, UCSD p-Syste m, and 
Unix. It has 512K of main 
memory, and Micronix will also 
be unveiling a high-resolution 
(1024 by 768 pixels) grap hics 
boa rd that is also driven by the 
68000 with a 7220 graphics 
pro cesso r. 

NEC will show its Advance d 
Perso na l Co mput e r and the 

ow' 
PC-8000 , which could cause 
confusion since its Japanese 
neighbou r Sharp hopes to bring 
the PCSOOO as well as the 
MZ700. The PCSOOO is a Gavi­
lan-shap ed portab le which fea­
ture s bubble memory. 

More for the hobbyist , Stirl­
ing Microsystems wi II be revea l­
ing th e Dennis d-i-y machin e , 
which has so fa r been shrouded 
in sec recy and could well be a 
fire-e ngine kit. Those in the 
know hint that it is based 
around a 6809. 

It may be worth visit ing 
Longs at stand 354. Not only 
does this com pany sell furniture 
- a valuab le attrac tion at any 
t rade show as long as they don ' t 
mind you sitt ing on it - but it 
will also be showing the NDK 
Print star , a pr inter that is mak-

ing its first appearance in the 
UK. 

Matt.el's display is expec ted 
to be dominat ed by the 
Aquariu s, but the US toymaker 
will also have attac hm ent s for 
the Intelli vision system . The se 
will be keyboards , one to turn 
the fntelli vision into a usab le 
computer system and one to 
turn it int o a music ce ntr e of 
sorts . 

On the sof twar e fron t there 
will be a wide range of new 
materi al plus some inte rest ing 
existing suites. From the sub­
lime - Eureka's Novag chess 
system - to the ridiculous -
Microdea l's Cut hb ert in the 
Jungl e , with an exotically­
atti red female and a 16ft 
pyth on , there should be some­
thing to appea l to eve ry taste. 

Bumper to bumper 
Many public-spirited journa l­
ists have written worthy and 
well-inte ntioned ar ticles about 
how to get the most out o f fairs. 

At the da y's end yo u' ll ha ve a 
collection o f plastic bags , a 
dozen balloons , sore feet an d a 
headache. It may be that there 
is no way to avo id th is fate ; but 
there are preca utions that you 
might take . 

Th e first could be to visit the 
Amateur Computer Club's 
stand , num bers 110, 112, and 
116. The ACC has bee n asked 
to co-ordin ate the clubs and 
user gro up s at the PCW show; if 
you star t there yo u can at least 
be sure of being among friends. 

T he second most important 
stand to visit is PCN 's, numb er 
101, and after that you ' re on 
your own. In alphabe tica l 
o rder, this is what you might 
find: 

Abrasco (F204) will be de ­
monstrating software for the 
Spectru m, games fort he Vic 20 , 
and sma ll business suites fo r the 
Com modore 64. Adman Elec ­
tronics' ( 408) highlight will be 
an 'infinitely ' program mable 
speech synt hesiser. Anirog 
Software (259) special ises in 
games. Artie (267) presents the 
advent ures of Arthur. 

Atari (130) has a clutch of 
new produc ts includ ing the 
600XL , the 800XL , three new 
print e rs, a disk drive , a joy stick 
and a reco rder. Audiogenic 
(273) will exhibit ga mes and 
business prog rams for Com­
modore systems. 

Basica re Micr osystem (271) 
will be encourag ing you to add 
memory to your Spectrum , or 
to control you r environme nt 
with the machine. BBC Pub­
lications (138) will have a range 
of software packs. Bi Bi Magne­
tics has a range of accesso ries 
and dup licating serv ices. 

Biodata will be demo nstrat­
ing Microlink , an interface to 
link laboratory eq uipm ent to 
Commodore , Hewlett­
Packa rd , and Siriu s eq uipm ent 
(361) . 

Of the Computers sta nd 
(2 12) the 128K Lynx is expected 
to be the cen tre of atte ntion. 
CDS (F201) has a ra nge of 
machine code games for the 
Spectrum . Centresoft (229) dis­
tributes US softwa re in thi s 
country. Commodor e (124) will 
be show ing the portable 64 
agai n. Comp soft will be spe­
cialising in database progra ms. 

Cornsbare (381) , on the other 
hand , wr ites busi ness appl ica-
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tions; Crys tal Co mputing (A2) 
says simply that it is very proud 
of its pro gra ms for the Spec­
trum . 

Currah will be demonstrat­
ing speec h synt hes is on Sinclair 
kit. Dacom (408) will be laun­
ching a 300 bp s £80 full dup lex 
modem. Data Management 
Systems ( 426) is showing busi­
ness softwa re for the IBM PC 
and Sirius. 

Digital Equipm ent (DEC) 
has the Profe ssiona l and the 
Rainb ow 100 to show off. 
Digital Fantasia writes myste­
rious games . Dragon will be 
keen to demonstr ate its re turn 
to health and its disk drives. 

For the connoi sseu r, Elec­
tronequip has Atom products. 
Environmental Equipment is a 
distributor for Watford Elec­
tron ics , the BBC add-on pro­
ducer. 

Future Computer s will focus 
on the FX30 with integral hard 
disk (424). Stand366was due to 
have been occupied by Grundy 
Business System s. IBM UK will 
be so mew here abo ut with its PC 
and XT. ICL (362) won' t be far 
away with its own Personal 
Comp uter. 

Ikon (283) will de monstr ate 
its H obbi t storage system. Im-

agine (F202/3) will fill two 
stands with its games. Kansas 
City Systems (225) will have 
packages for the Colo ur Ge nie 
and the Tandy line. 

KGB Micros (344) feat ures 
Wang and IBM PCs. Kuma 
(218) will show its ran ge of 
softwa re for the Sharp sytems. 

Marketing Micro Software is 
concentrat ing on Prac ticalc and 
other Practi - packages (149). 
Memot ech (129) is du e to show 
the 64K ver sion of its MTX SOO 
micro. Micronet 800 (439) will 
arg ue for modems aga inst te le­
text adaptors. 

Th e cut-pri ce Microwriter 
will be at 155, Orie at 202 , and 
the notab le duo Pete and Pam at 
345n. Pilot Soft ware City will 
demonstrate software for a 
variety of systems. 

You can sample Quicksilva 's 
partic ular brand of fantasy at 
234 and Salamandar 's a t 254. 
More down to ear th is Silicon 
Chip ( 144), with bu siness pac k­
ages in Microsoft Basic. Sinc­
lair (217 and ot hers) will show 
appli cation s and pe riph era ls. 

Tandy (363) will laun ch the 
MCIO, its juni or colou r comp u­
te r , and the Mod e l 100 lap 
comput er. Texas will show the 
99/4A and the CC40. 

.-
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ELIMINATE 
FAULTY 

CASSETIES 

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

All other duplicating houses 
are audio oriented - only Data­
Clone has a duplicating system 
designed from scratch purely to 
handle computer information. 

The result? 

Greatly improved reliability 
in data transfer rates from 300 to 
beyond 2400 baud - previously 
unattainable. 

All formatseatered for. Quan­
tities from 200 to infinity. 

Contact us now for brochure. 

DataClone - the first 
specialist service for computer 
cassettes. 

DATACLONE HAS 
EXPANDED, PRODUCING 

AN EVEN FASTER 
TURNAROUND.NOTE 

NEW ADDRESS. 

DATACLONE 
U IT 1 

ROSU SQUARE 
ROSU ROAD 

ACTON, LO DON W3 
TEL: 01-993 2134 

TELEX: 21879 

PCN Charts 
This top 30 games list is compiled from both independent and multiple sources across 
the nation. It reflects what 's happenin g in high streets in the two weeks up to September 
15 and , like the micro charts , does not take account of mail ord er sales. The micro 
charts this week show the numb er of machines sold in the two-week period ending two 
weeks before publication date , so they tell the story in the high street between 
September 1 and September 15. 
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GAMES 

Top Thirty 
GAME TITLE PUBLISHER MACHINE PRICE 

1 (4) Horace and the Psion Spectrum £5.95 
Spiders 

2 (JO) Penetrator Melbourne Spectrum £6.95 
3 (1) Manic Miner Bug Byte Spectrum £6.00 
4 (2) Jet-Pack Ultimate Spectrum £5.SO 
5 (6) 3DTanx DK Tronics Spectrum £5.50 
6 (3) Flight Psion Spectrum £5.95 
7 (7) Arcadia Imagine Vic20 £5.50 
8 (10) The King Microdeal Dragon £8.00 
9 (JI) Gridrunner Llamasoft Vlc20 £8.SO 

10 (14) Kong Ocean Spectrum £5.90 
11 (17) Heathrow ATC Hewson Spectrum £5.50 
12 (19) Football Manager Addictive Spectrum £5.95 
13 (13) Mad Martha Mikrogen Spectrum £6.00 
14 (20) Time Gate Quicksilva Spectrum £6.95 
15 (-) Spawn of Evil DKTronics Spectrum £5.SO 
16 (-) Wacky Waiters Bug Byte Spectrum £6.00 
17 (26) Harrier Attack Martech Orie £5.95 
18 (S) AHDiddums Imagine Spectrum £5.SO 
19 (30) Nightnight Hewson Spectrum £5.SO 
20 (27) Battle of Britain Microsimulations Spectrum £5.50 
21 (29) Zoom Imagine Spectrum £5.50 
22 (28) Matrix Llamasort Vic20 £8.SO 
23 (-) Pool CDS Spectrum £5.50 
24 (-) Dictator DKTroni cs Spectrum £5.SO 
25 (23) Monsters in Hell Softek Spectrum £6.95 
26 (-) Zip Zap Imagine Spectrum £5.50 
27 (12) JumpinJack Imagine Spectrum £5.90 
28 (IS) Terror Daktil 40 Melbourne Spectrum £5.95 
29 (-) 30Combat Artie Spectrum £5.95 
30 (-) Frantic Imagine Vic20 £5.50 

HOME COMPUTERS AT BARGAIN PRICES 
COMMODORE 64 •••••••••••••••••••••••••••••••••••••• £199.95 
DRAGON 32 •••••••••••••••••••••••••••••••••••••••••••••• £164.95 
VIC 20 •••••••••••••••••••••••••••••••••••••••••••••••••••••• £133.95 
PLUS 100's OF GAMES, BOOKS & ACCESSORIES FOR ALL 

POPULAR HOME COMPUTERS . 
VIDEO GALAXY 

293 CHISWICK HIGH RD 
LONDON W4 

Tel: 01 ·994 4947 
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PCN Charts 
Neither mail ord er nor deposit -only orders are included in these listings. The pri ces 

quoted are for the no-frill s mode ls an d include VAT. Information for the top-selling 
micr os is culled from retai lers and dealer s throughout the countr y and , like the games, 
is updated every alternate week. 

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

HARDWARE 

Top Twenty up to £1,000 
MODEL PRICE DISTRIBUTOR 

... 1 (1) Spectrum m (SI) 

I. 2 (4) Vlc20 1140 (CO) 

• 3 (2) BBCB £399 (AC) 

I. 4 (7) CBM64 £229 (CO) 

I. 5 (9) Teus TJ.199 £140 (TI) 

... I (6) Orie m (OR) 

• 1 (5) ZX81 £40 (SI) 

... • (8) Atari SOO £300 (AT) 

• • (3). Dragon32 £174 (DR) 

... 10 (10) Colour Genie £168 (LO) 

• 11 ()4) SbarpMZ80A £347 (SH) 

... 12 (12) Atari400 £149 (AT) 

I. 13 (16) Lynx48 £225 (CA) 

• 14 (11) Tandy colour £240 (TA) 

... 15 (15) Applelle £972 (AP) 

I. 11 (17) EpsonHX20 £472 (EP) 
I. 17 (18) Aquulus £79.95 (MA) 

I. 11 (-) CGLMS £150 (SO) 

I. 11 (-) NIIICOID 3 £549 (LL) 

• 21 (19) Sharp PClSOO £169 (SH) 

Top Ten over £1,000 
A 1 (2) IBM PC £2,392 (IBM) 

• 2 (1) Sirius 1 £2,525 (ACT) 
A 3 (7) EpsooQXlO £1,995 (EP) 
.... 4 (4) DEC Rainbow £2,714 (DEC) 

• 5 (3) Apple ID £2,780 (AP) 

• 6 (5) Commodore 8096 £1,374 (CO) 
A 1 (-) British Micro Mimi 3 £1,490 (BM) 

A 8 (9) Portico Miracle £1,795 (PO) 

A 9 (-) HP86A £1,541 (HP) 
"Y 10 (6) Televideo TS802 £1,960 (Ml) 

M: Acom Computers. 111:f - ACT. Iii - Apple Computer. AT- Atari International . CII-Ca mputcn . CIL­
Compu1cr Gam« Ltd. CO- Commodore.• - Digital. • -D rqon Data. IP -Ep$on. • -Gru ndy 
Business. - - IBM. JU- Jupiter Cantab. LO- Lowe Elcctronics. lL- Lucas Lotic. • -Ma ttel.• ­
Midlcctroo. • - Orie. • -Osborne Comp11ten. N - Ponico TechnotoaY. 11- llank Xcro,. • - sharp. 
• - Sinclair. • - Sirtel. 'Ill- Tandy. n - Tcus Instruments. 

--~~~ocea1t--~~­
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IN GAMES & SOFTWARE 
LOOK OUT FOR OUR 2 NEW GAMES 

'KONG' and 'ARMAGEDDON' 
for the ZX SPECTRUM. 

IN THE SHOPS NOW I £5.90 
INSIST ON THE BEST Ask for OCEAN SOFTWARE by name . 
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MASTE:RS Of THE GAME: 
~ 

PROGRAMMERS 
Softek Is continuing Its search to the 
furthest outposts of the galaxy for 

Superstars of Machine Code 
Programming to expand Its force of 

Game Masters . 
(Particularly for Spectrum , CBM 64 

and the Acorn Electron) 

In return we will offer formidable 
outright payments or the potential of 
achieving No 1 Slot In the Charts & 
possible royalty payments of the 

galactic proportions of £50,000 a year 
or more l 

If this Is you than phone Immediately or 
wr ite to . . . 

SOFTEK INTERNATIONAL LTD. 
12/ 13 Henrietta Street 

Covent Garde n London WC2 8LH 
Tel:01 240 7877 

THE 
OMEGA 
RUN 
... IS 
COMING 

II 





This dark 
obsession _ 

My hu sband is an obsesse d 
Spec trum owner. May I ask the 
man ufacturers of comput ers if 
they would remove that hypno­
tic chip or what ever it is that I'm 
sure is put into the se thing s. 

Since my husband acqui red a 
Spectrum (all of five months 
ago) I feel he is in a hypnotic 
state with no thin g registering in 
that lovely head of his but 
INKEY $ and those variables 
not found etc etc etc! 

I get the occasional glimpses 
of recognition from him from 
time to time amidst those piles 
of mags, heaps of half-u sed 
cassettes and thickets of wires , 
and if I miss him , at leas t I 
can get to see his reflect ion in 
the television. 

I say goodnight to his back at 
the table around 2-3am and 
wonder if he is still alive when I 
check in on him in bed at 12 
noon. 

'What time did you crawl into 
your coffin this morning Dracu ­
la?' I ask him. 'Oh , abo ut 
4-5-6-7' comes the baggy-eyed 
reply . ' I won't sta y up on it 
tonight though love '. 'No dear , 
course you won't!???' I say 
knowingly. Good job I like 
playing the games when they 
are finished! 
Deborah Sykes, 
Margate, Kent 

Why not get yo ur own micro and 
joi11inthef11n? Designyourown 
games, it's more satisfying to do 
it yo urself. And anyway, if yo u 
can't beat them - Ed. 

Constructive 
advice 

May I start off by thanking you 
for the very balanced review 
that you publ ished on the 
Microtan comput er. I would 
like to follow up on some of the 
points that eme rged from that 
article , name ly: 
• The Microtan 65 board has a 
Pin 1 ident ifier marked clearl y 
with a white spot at every socket 
location. 
• Each socket suppli ed has a 
Pin 1 identifie r mark in the form 
of a V shaped notch at one end 
of the socket only. 
• Every one of the chips sup­
plied has a Pin 1 identifie r in the 
fonn of either a dot or a notch at 
one end only. 
• Each diode suppli ed has 
either a band or arrow marking 
which identifies the pola rity of 

Don 't carry a LOAD on your shoulders, 
unburden yourself on PCN's lette rs page. 

the devi ce and the Microtan 65 
board is clearly marked with the 
associated arrow markings. 
• It is not true to say that the 
Microtan boa rd requires a 
monitor. The Microtan can be 
used with any normal domestic 
TV se t. 

To help the absolute begin­
ner, the above information will 
now be included in the con­
struction guide fort he Microta n 
65 computer. 
David Northway, 
Managin g Director , 
Microtanic Compu ter Systems 

Commodore's 
manual labour 

On seei ng Kevin Tye's letter in 
Random Access ( PCN issue 23) 
about the games reviews and 
games for the 64, or to be more 
accurate the lack of them, I am 
moved to put pen to paper. If 
reviews for the 64 are scarce 
then game reviews for the Vic 
20 are non-existent. lt was nice 
though to see a program (at last) 
in PCN ProgramCards for the 
Vic. Whil e I am agonising I 
might as well give my long felt 
feelings on the subje ct of manu­
als , use r friendly and all that. 

I have owned a Vic 20 (here's 
the plug) and I am very impress­
ed with soun d , graphics etc , but 
the manu al, 'y uk !' Suppo sedly 
it gives detailed exp lanatio n of 
the ins and outs of Commodore 
Basic (yaw n) PEEKS and 
POKES expla ined in glowing 
colou r, variab les and com­
mand s defined clearly and 
accura tely. But , alas , this is not 
true. in stead I am faced with 
comp uter characters and car­
toon bubb les. The best manual 
I hav e ever see n is the one for 
theZX81. 

Well maybe one day Com­
modore will come to its senses 
and mat ch its brilliant comput er 
with a good manua l and dump 
that 'user friendly ' rubbi sh. 
Jeremy Daldry 
Ipswich, Suffolk 

Those Basic · 
requirements 

I must write to cong ratula te 
Gary J Starlings for his remark 
in Random Access , (PCN issue 
23) , namely , ' I would not deny 
that the manual and versio n of 
Basic (CBM 64) is not fool­
proof , but wou ld say that a litt le 
thought and logic on the part of 
the user would go a long way .' 

High-level languages, such as 
Basic , were designed to make 
pro gram ming easie r and 
machine independent. A cur ­
sory glanc e through an average 
Basic Commodore game re­
veals more POKEs than a pig 
would meet in a lifet ime. Thu s, 
no matter how well 
docume nted a program is, 
when it gets to any grea t size, it 
will be very difficult to t race any 
erro rs. 

Do not get me wrong , I am 
not st icking-up for the ZX81, or 
any other computer for that 
matter. It is just that when one 
spe nd s over £200 for a compu ­
ter these days, the least yo u 
should expect is for it to be 
eq uipped with a decent Basic. 
John Kramer , 
Palmers Green, London 

Stick to Commodore Basic and 
avoid POK Es and you certainly 
get a reasonably portable prog­
ram. Problem is, it 'll also be 
pretty boring - Ed. 
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Promotion 
of piracy 

Here is my contr ibut ion to the 
continui ng story o f softwa re 
piracy. 

To mak e a good game on 
cassette all you need is a 
programmer and a relat ively 
cheap compu ter . 

To make a good LP you need 
a composer /textwriter and the 
performing artists and good 
studio-fa cilities etc. So why do 
we have to pay more for a 
cassette game than for an LP? 

Besides , if software com­
panie s made sure their games 
are really good and the pack­
ages they come in conta in good 
information, are att ract ive and 
if po ssible un iform , the n I think 
peop le would rather buy the 
original than copy it on a blank 
and unattrac tive cassette. That 
is, whe n the price is correct. 
L Schultinge, 
Netherlands 

As a last -
resort 

I feel driven to respo nd to 
constant letters which appear in 
computer magazines from en-. 
thusiasts who appa rently don't 
bot her to read the rat her good 
manua l issued with every Spec­
trum. 
• The letter in your inquiri es 
column a few weeks ago from a 
Spect rum owne r request ing a 
list of Z80 mnemo nics- didn 't 
he get as far as Appendix A , pp 
183-188, which lists all Z80 
mnemonics complete with their . 
cor respond ing codes in both 
decimal and hex? 
• A constant complaint which 
has appea red in seve ral maga­
zines concerning the lack of 
'audio feedback ' from the 
keyboard. Chapter 19 page 138 
has the answer. 
J Williams , 
Malvern, Worcs 

We do our best to ensure 
Microwaves does 1101 repeat 
info rmation available in manu­
als. My apologies for ones that 
slip through - Ed . 

Share your thoughts in the 
UK's liveliest micro weekly 
letter s columns . Funny , feisty 
or fanciful , your letter could 
win you £10 if it's of star 
status. 
WIITITO: Random Acces s, 
Personal Computer News , 
VNU , EvelynHouse,62 
Oxford Street , Lpndon WI A 
2HG. 
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Lost in a maze of bits and bytes , trapped in a fore st of errors, or bugged by Basic ? 
=--~ Whatever your problem , access our HELP functi on ... bett e r known as Max Phillips. 

Wrtteto: Max Phillips, Routine 
Inquirie s, Personal Compute r 
News , VNU , Evelyn House, 
62 Oxford Street , London 
W1A2H G. 

Cross-talking 
machines 

QI own a BBC Model B and 
wondered if It was possible 

to make a list of state ments for 
one computer which you can 
simulate on your own computer. 
This would make it possible to 
run programs for other compu­
ters on your own computer. 
Walter van Heiden, 
Rollerdam, The Netherlands. 

AYou could make such a list 
- I haven 't quite got the 

time and space to do it here! 
Lots of books and magazines 
have tried it and proved ju st 
fiow difficult it is. 

The point is that it isn' t ju st 
the words (or syntax) that 
varies from machine to 
machine. It 's what they mean 
and how they are used (seman· 
t ies) that make conversions 
difficult. Provided you know 
exact ly what the original ( or 
source) machine will do for any 
set of commands, you should be 
able to match it on your (the 
target) machine . 

But the spann er in the works 
is that hardwar e abilities vary so 
much bet~een machines that 
major rewrites may be neces­
sary. How do you convert a 
progra m with an 80 column 
BBC display to a 22 column 
Vic? How do you tak e a Texas 
program using sprites and put it 
up on a Dragon? 

So conversion isn' t a matt er 
of just transl ating vocab . Just 
like tran slating betwee n real 
languages, you need a degree of 
skill in bot h the target and 
source machines. So , besides 
compiling your own list , try and. 
get the machines you are con­
verting from . Read their manu­
als, ta lk to their owners and 
write programs for them. 

Once you get started , con­
verting will come naturally . 
And pract ice makes perfect in 
any language. 

Last night of 
the Eproms 

14 

Ql'd like to ask some ques­
tions about EPROMs and 

mooems. Are Eproms pro -

grammable in Basic? What do 
burners and readers consist of? 
Thirdly , how much advantage is 
there over cassettes? 

Onto the modems. Can mod· 
ems convert a signal, say from a 
ZX81 to a Spectr um? Finally, 
what types of modems are 
available ? · 
Marc Clever, 
Bournville, Birmingh am 

A I think a few definition s are 
in order here. Epro m stands 

for Erasab le Programmab le 
Read Only Memory . The im­
port ant bit is the read only -
Epro ms are ju st one sort of 
ROM . 

RO Ms are memor y chips that 
can't be changed - the manu­
facturer fixes their contents 
when they are made . They are 
used for informati on that is 
a lways needed whenever a 
computer is switched on . On 
many micros , ROM is used to 
store the machine 's Basic. 
When you switch on , the micro 
can just start off in Basic . You 
don ' t have to sit around for half 
an hour loading Basic off a tape. 

So, if ROM is perm ane nt and 
can't be changed , what 's 
Eprom ? Well , an Eprom is a 
reusab le ROM. Using a 'blow­
er ' or 'burner' you can set its 
contents though it does take 
time. It is then perman ent (well 
at least ten years) unless you 
erase them with ultra-viole t 
light or leave them in the 
sunshine for about six hours .. 

So Eproms aren 't rea lly used 
as a storage media like you use 
cassettes or disks. They are 
much more similar to car· 
tridges. You might use the m if 
your are customising a micro so 
that it always start s off in a 
part icular progra m . You turn a 
ZX81 into an alarm or light 
show controller or whatever. 

You' ll also find that many 
manufa cturers suppl y ea rly ver­
sions of their software on 
Eprom . Only when the y are 
satisfied that it is finished will 
they go to the expense of having 
ROM s done. So, an ea rly BBC 
or Orie, for example , will have 
Eproms instead of ROMs . 

You should be able to answer 
your own questions by now. 
Eproms are just memory chips 
- they store binary bytes. 
Usually, it's machine code or 
data but it wouldn 't be impossi­
ble to put a Basic program on 
Eprom. 'Burn ers' actually 
'program' the Eprom by setting 
the bits in it toeitherOor I. This 

is done by storing a charge in the 
bits that you want to be I (or O 
on some types of chip). The 
Eprom 's design prevents the 
charge from fading away in 
anyth ing approac hing a rush. 

And , of course, you don't 
need ' reader s'. Eproms are like 
other memory chips - the y 
usually plug straight into the 
computer 's main board and 
become a permane nt part of its 
memory. Alternati vely, 
Eprom s will come in cartrid ges 
or what-ha ve-you. The only 
' reader ' you will find is usually 
the ability of a 'burn er' to read 
back and check the Eprom it has 
just blown. 

Now for the modems! Again 
it 's probably best to go back to 
square one. A modem (in the 
usual computing sense of the 
word) converts a digital signal 
from a computer into a audio 
tone that can be sent down a 
phone line . It can also decode 
audio tones back into digital 
signals. In techn ical terms , it 
can modulate a signal and 
demodulate it - get it? 

Modems are usually used for 
going over phone lines, so the y 
are a rather comp licated way to 
communicate between a ZX81 
and a Spectrum. The ot her 
point is that a modem (again , 
usually) is a seria l device. It 
~ends a stream of tones, each 
being a O or 1. 

For example , the characte r A 
might be stored as 01000001. 
This would be transmitted as a 
serial stream 0,1,0,0,0,0,0,0,l 
rather than all bits being sen t at 
the same time - eac h with its 
own str eam in para llel. 

So a modem usually needs a 
serial interface; so your ZX81 
and Spect rum would both need 
serial interfaces so you could 
plug them toget her anyway 
without a modem. Of course, if 
you are transmitting over 
phone lines using two mode ms, 
provided both computers are 
using the same speeds and 
coding systems (not true of your 
Sinclair example!) then any 
computer can talk to any other. 

Finally , asking what types of 
modem there are is a bit like 
saying what types of cars/com­
puter s/progra ms are there ? 
Some of the basic distinctions 
are wort h mentioni ng. Modems 
can connect direct ly to the 
phone system (just like a phone 
does) . Thi s is a direct-connect 
modem though peop le fre· 
quen tly just call them ju st 
'modems' . 

The alternative is an acoustic 
coupler where the handset of a 
phone is placed in two cups on 
the coupler and the signal is 
transmitted by sound across the 
gap. Acoustic couplers are thus 
less reliable , or at least slower , 
than dire ct connect modems. 

Some of the other types you 'II 
mee t are auto-dial ( can ring up 
under computer c<1ntrol) or 
auto-answer (can be rung up). 
You 'II also meet baud rates and 
'duplexs '. Baud rat es are the 
spee ds of tra nsmission. Du­
plexs are the direction s. 

Sounds fun? It' s worth a 
library book or a trip to a club or 
exhibition to find out more ... 

Computing 
without risk 
ft Could you tell me if using a 
~ colour TV with a computer , 
for example, a Vic 20, affects the 
TV in any way? 
Ralph Raplay, 
Ipswich, Suffolk 

A Computers and TV games 
are about as dangerous to 

TVs as test cards. You might 
damage the tube by leaving a 
steady , ridiculously bright or 
contra sty image on the screen 
for a long time. But , even if you 
are an all-night program mer or 
24-hour rocket raider , normal 
use won't hurt it. 

The rule is simply not to leave 
the thing on overnight or for 
long periods. By all means leave 
the computer running but 
switch the TV off or turn the 
contrast down if you leave the 
keyboard to do somethin g else. 

81 ideas for 
languages 

QAre there any other lan­
guages (besides Basic and 

machine code) that I can run on 
my ZX81? 
D Snowdon, 
London E/ 8. 

AThe other main ZX81 Ian· 
guage is Forth , prob ably the 

best known being the version by 
ArticCo mputing. You' ll need a 
16K RAM for this, of course . 

And don' t forget that you 
don' t actually have to code 
directly in machine code to 
write machine code programs. 
Many companies offer assem· 
bly language systems - try 
Arti e and Bug-Byte for starter s. 
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MiCRO ANSWERS 
YOU'VE READ WHO'S 

BEST 
VISIT THE WORST 
Come and see how we run our business 

e Overstocked 
Ten micros , over one thousand software titles and a wide range of books , 
magazines and peripherals . 

e Excessive Service 
All main micros on permanent demonstration and any purchase will be gladly 
demonstrated before sale . 

e Overstaffed 
Laurie , Steven, Nadim and John , who all own and use their own micros . 

e Too easily accessible location 
On ly two minutes walk from Victoria Station , which is covered by mainline 
and underground trains and over 20 inner London bus routes. 

NOW OPEN 

MiCRO ~.NSWERS 
70-71 WILTON ROAD LONDON SW1V 1DE 
Telephone: 01-630 5995 

TWO MINUTES FROM VICTORIA STATION 
OPEN MONDAY -SATURDAY 10AM-8.30PM 

PCN SEPTEMBER 29-0CTOBER 5. 1983 
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Scaled a new PEEK in microco mputin g? If print ed your tip will ea rn you a fiver. 

If you've got something to crow 
about ... a bit of magic that ' ll 
make the world a bett er place 
for micro users, then send it to 
PCN Microwaves--our regular 
readers ' hints and tips page . 
We' ll pay you £5 if we print it. 
We'll pay you even more if your 
little gem gets our vote as 
microwave of the month. Think 
on . . . and wri te to Micro · 
waves, PCN, 62 Oxford Street, 
London WIA 2HG. 

Orie gains 
colours 
A fter you have experience d the 
colo urs on the Orie , yo u might 
like to add some mor e to yo ur 
collectio n. 

The program shown below 
produ ces every possible colour 
using the O rie colours. The 
co lours are produced by 
POKEing two ale m ate colou rs 
onto the HIRES scree n so that 
they merge toge ther , and give 
the impr ession of another col· 
our . 

Using this method , colou rs 
such as pink and ora nge can be 
produc ed . 
10 HIRES 
20 FOR A=l7 to 23 
30 FOR 8 = 17 to23 
40 FOR C=40960 TO 49000 

STEP80 
50 POKEC ,B 
60NEXTC 
70 FOR D=41000TO 48960 

STEP80 
80POKED,A , 
90NEXTD 
100WArT 200 
l!ONEXTB 
120NEX T A 
Graham Bailey, 
Camb erley, Surrey 

All change on 
the Spectrum 
O ne of the Spectrum 's major 
disabilitie s is the fact that the 
colours cannot be change d 
without clearing the screen. 
Thi s is espec ially annoying if 
you have a picture or screen of 
text which you would like to try 
out with diffe rent colours or 
attrib ut es. 

There are a number of 
mac hine code routines that 
overcome thi s problem , but 
the se are clum sy if you r want to 
overcome the prob lem quickly 
bytyp ingsomet hingd irectfr om 
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the keyboard. Here is a short 
Basic routi ne which will do the 
job pe rfectly. 
DIM A$ (704) 
PRINT AT 0 ,0; OVER I ; 
INK colour required PAPER 
colour required; A$ 

The p rint state ment shou ld 
all be on one line . 

This se ts up a str ing array of 
spaces the size of the scree n and 
prints it with the OVER func­
tion on and with your new 
colours be ing used. It is also 
possible to set other attr ibutes 
such as FLASH and BR IGHT. 

Of course this techniqu e is 
not limited to the whole o f the 
scree n , and by using the general 
form: 
PRINT AT X, Y; OVER I; 
ATTR:ATTR ;A$ 

You can change any section 
of the the screen quickly and 
eas ily 
J R Mortleman 
Sourh Woodfo rd, London 

Displayable 
Dragons 
The following program may be 
of use to owners of the Dragon 
32 comp uter . It produces and 
displays a simple routine which 
enables the colour s of the 
machine to be displayed and 
allows the use r, by mea ns of the 
TV cont ro ls, to adj ust them 
acco rd ing to taste . 
IO FOR X = OT063 
20FORY = OT031 
30 C = INT (X/8+ 1) 
40 SET (X , Y ,C) 
50 NEXTY ,X 
60GOT060 
R W Srevenson, 
Warrington, Cheshire 

Flashier 
Commodore 
Owners o f the Co mmodore 64 
may find the following pok es 
useful fo r contro lling the 
cursor. 

POKE 204,0 before a GET 
will produce a flashing cursor, 
to switch off the cursor use 
POKE 204,l. 

POKE 207, 1 before an lN­
PUT will switch off the cursor 
until a key is pressed. 
David Grisrwood, 
Tyne and Wear 

Orie comes 
to a stop 
When progra mmin g in HIR ES 
mode on the O rie it is impossi-

ble to see the values of variab les 
or sums because if you type 
PRINT X - where X is the 
variable o r sum - the Orie just 
print s the result and automa ti· 
cally scrolls upwards as a result 
of printing it's Ready message. 
Ho wever, if you ent er PRINT 
X : WAIT 100 then , you are 
given a chance to read the 
answer. 
SN Purvis, 
Malmesbury, Wiltshire 

Try PRI NT X ; . .. Ed 

Plugging the 
Dragon's gap 
It is a good idea to leave a gap 
between programs o n a tape . 
On the Dragon (an d pres um ­
ably on the CoCo) it is possib le 
to use the MOTORON and 
MOTOROFF commands. 

This met hod often leaves 
rather a long gap due to the slow 
typing of the command 
MOTOROFF (and mistak es). 
To prevent this, it is po ssible to 
get the same effect by causing a 
syntax error by typing for 
exa mp le M<ENTE R>. 
A S Bradshaw , 
Bo Iron 

The64 
disabled ... 
The following POKE s are very 
use ful when used on the Com­
modore 64. POKE 808,225 
disab les the RUN fSTOP- RES­
TORE sequ ence. POKE 
808,235 re-enab les it. To stop 
any keys repeati ng POKE 
650,64. To make all keys repeat 
POKE 650, 128 and to ju st let 
the cursor keys, lNSTUDEL 
key and space repeat , POKE 
650,0. 
Paul Griffirh, 
Cwmbran , Gwem 

... and 
invisible 
Invisibility will protec t your 
brainwav es on the Comm odo re 
64! 

Any line of less than 35 
characters can be made to 
disappear from a listing. To 
achieve this, type in: 
:REM '"' 
at the en d of the line you wish to 
conceal. Then dele te the 
seco nd quotation mark and 
press the Shift and INSTfDE L 
keys forty times , followe d by 
the DEL key forty times. This 

will cause forty reve rse field 
letter T's to appea r. 

Press the RETURN key to 
enter the line . When the prog­
ram is listed, this line will be 
mysteriously abse nt. 

The line is act ually listed , but 
the screen editor is tricked int o 
deleting it before it ca n be see n. 
SA Sassoon, 
Long Srratron, Norfolk 

BBC plots 
and points 
The BB C's graphic commands 
use X and Y coor dinate s to plot 
points and draw lines. The 
following program converts 
these to the actual screen mem­
ory locations, for any graph ics 
mode. 
10 INPUT"W hich mode " MD 
20 IF MD >5 OR MD =3 

PRINT " Mu st be grap hics 
mode ": GOTO 10 

30 IF MD >2 THEN 
Hl =&5800: R=320:C=32: 
ELSE HI =&3000: R =640 : 
C= l6 

40 lNP UT" En ter X Coord " 
x 

50 INPUT" Enter Y Coo rd " 
y 

60 A = INT ((l023-Y) f4) 
70 ROW= INT(A f8)* R 
80 LIN =A MOD 8 
90 CL= INT(X/C) *8 

100 
MEMLO C= HI+ROW 
+ LI N+CL 
110 PRINT " Memloc = 
&";MEMLOC 

I20END 
D.A. Wells, Crawley, W. 
Sussex. 

64fit 
to PRINT 
O ne of the many missing com­
mand s on the CBM 64 is the ' 
PRINT AT x,y ', used to print 
somethi ng at column x, row y. 
However , all is not lost , it can be 
simulated by this short three 
line program . 
10 Y$="(2 1 cursor down 

chars)":X$="(40 cursor 
right cha rs)" 

20A$ = "CB M 
64":X = IO:Y = lO:G OSUB 
9000 
9000 PRINT "(c ursor 
home) "; 
LEFTI(Y$ ,Y) ;LEFT$ 
(X$ ,X);A$: RETU RN 

The X in line 20 is the colu mn 
and the Y is the row. 
Trevor Morgan, 
East Ham , London 
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at PCW 
see our range of 

MASS STORAGE PERIPHERALS 
supporting APPLE //, APPLE /// , SIRIUS, 

IBMPC, SAGE, and EPSON QX10 

Also on show the ICE MULTIPLEXOR 
and the brand new low cost 
31/2" HARD DISC SUBSYSTEM 

PLUS 5%" 20 & 40 MEGABYTE DRIVES 
with integral tape streamer back up 

STAND 144 
PCW SHOW, BARBICAN CENTRE 

28th SEPTEMBER TO 2nd OCTOBER 1983 

ii : =---------THE MASS STORAGE PEOPLE 
• ~-... Littl et on House, Littl et on Road, Ashfol'd , Mlddlesex TW15 1UU. Tel. Ashford 10784 21 47271 / 47171 . Telex : 895204 2 IICE LTD Cl. 
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£.,~~e J e R«og,,•= LUST"" LP~NT wh<h Sk>w, 
I programs to be losted directly from your Spectrum 

e Also allows printout direct from BASIC list ings 

withou t the ne ed for special use r calls e Compl e tely se lf con tained 

with I metre of ribbon cable and connectors e W orks with any 

centron1cs standard pr inter o.e. all Epsons. NEC. TEC. all Se1koshas. 
OKI Microhne . Tandy GP I 15. Star DPS I O. Sh1nwa etc. e Fully 

compa t ible with the Ro land DG DXY I 00 X - Y plo tt er (take s pape r 
up to A3 size). e Includes droving software which allows pr int width 
se lect1on from 32 charact ers to full width . . . 

• Fully test ed and guaran teed for 6 months Trad e Enquiries 
Welcome 

TAswo~~ p PRESS 
0 0 - The Word 

r.u=, 80 nly £11.90 incfus i,,e Processor, 
~ column softw 

f. are , Written e I . 
Fin;u,ce M o r our interla ce ><c us,vely 
~ 8!tt"-;-Menu driven · 

Addr ess M;u, business accounti P,-ogr~ fo,- all 
~ ~!tt"- Simpf ., ind.," ,/'8 "Pf>liQ tion s. 

Full Ser.,.,,, E~· rf!sS<!s f!tc. Various i ing syst .,m ideal for 
- assemliJy coa°'"'Af.., mb~- Allos.:7ch facilitif!S. 
scre.,n. Only £ 19 ~~sing •~a.d MNe you .to wr it., Z80 

. U ch inclusive. Pub~ cs to full 
15 byO .C.P. 

Cemrontes mterfac:e "' £45 00 ' \ Tasw ord Two (u £13.90 

I I 
Chcques/Posul orders should Overseu orders 

be made payable to 
pie.,. >dd U .00 P&P 

Kempston M,cro Electron,cs Ltd Toul (VAT 1nc) 
I I 
f For Access/Barclaycard please g,ve your card number and s,gnaturc I 
I Card No L..L J_ L 1 __L__l__ L J ~~-~~~~ J I 
I Signature __ ~ I 

Add ress c:m::m 

I ....... , 
l PJe.ue post to Kempnon (Mkro ) Electronics . Dep t PCH 8 J 

Unit JO Singer W .iy , Wobum Ro.id Industrial Estate, Kemps ton, Bedford. ------------Available from selected com ter stores - deta ils on re uest . 

At last a pure machine code. super-last. action-packed. highly add1c11ve 
arcade-style game requmng great skill The harrier takes-oil lrom an 
aircratt-<:arner and llys over seaborne delences to attack enemy 1nstallat1ons on a 
nearby island The harner has bombs and cannon lirew1lh wh,ch to protee11tse1t 
and make its own attack If 11 lhes too high 1t 1s detected by enemy 1et-llghters 
(which 1t may counter-attack)- so it needs lo hug the mountainous terrain which 
also vanes with every new game Butthe island 1s heav1lydelended by ant1-aircratt 
rockets and tanks. which again the harrier may counter-attack or try to lly 
through A tallyos keptoltuel. speed. altotude. ammurut,on. plus player score and 
high score Finally the harner must make Its bomb-run over the enemy base 
belore returning past more hostile sh1pp1ng to 11s own earner This game 1s 
everything an arcade tanat1c could ever hope lor- w11h lull colour graphics and 
explosove sound I Oric-1 £6.95 

Spectrum £5.50 

ST ARFIGHTER (Any Orlc-1) 
Pure machine code real time graphic game. which demands both 
lightning last reactJons and an overall strategic approach. Hair raising 
entertainment that all owners of an one machine should not miss £6.95 

BLASTERMIND (Spectrum 48K only) 
We have yet to find a more infuriating and downright rude version of a 
well known game. You too can have insults heaped upon you. as you 
struggle to beat a very sarcastic opponent. Even cheating won't work 
Very add1ct1ve- untll you throw the computer into the T V screen. 

£6.95 

THE QUEST OF MERRAVID (Vlc-20 (16K)) AND (CBM 64) 
A very challenging adventure. Will accept and act up to nine word 
sentences can you even find the magical firestone of the Dwarves. let 
alone wrest 1t from the Dragon of Thargon! 

All Mall Orders (inc. p. & p.) to: 
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Kevin Ball unit es scree n and machine and shows you how to zap up your Spectrum programs . 

Dynamic displays 
Ever wanted to put a really fancy 

front-end disp lay on your latest 
Spectr um program? Th e machine­

code masterpiece you slaved over for a 
month and then found that it wasn' t all 
that easy. In fact , that it was next to 
impossible? 

Fear not ... PCN to the rescue ... 
This article and the associate d machine 

code program 3 are written for the 
machine code programmer using the 
Sinclair Spec trum . The program is a short 
data t ransfer routine which simplifies the 
output (of predominantly text) from 
within a machi ne code program. I say 
predominantly text becau se that is what it 
does best ; that is what the routine is 
designed to handle. 

Anyone with at least a slight know­
ledge of working machin e code must be 
familiar with how a compu er repr esen ts 
information on the screen. Working with 
the ZX8 1 in machine code you become 
used to outputtin g messages on the 
scree n (from machine code) simply by 
loading each byte with the ASCII code of 
the next characte r in your text - hey 
pre sto , your message app ears on the 
scree n. 

Such a screen layout is very convenient 
and econo mical on memory (792 byt es of 
the ZX8 1 ), but is also relatively limited. 
There is no way that pixel-definable high 
resolution gra phics can be produced . 
Therefore the Spec trum clearly had to 
have some ot her arrangeme nt as ii does 
accommoda le high resolulion grap hics . 

The inconve nience of each characte r 
having to be made up of eight byles could 
have bee n bearabl e if the loca tions were 
sequenl ial, but they are n ·1. Th e Spec­
trum ·s scree n memory was de signed with , 
I'm sorry to say, the television picture 
scan in mind , not the programmer. The 
result is that outp uttin g text onto the 
screen is as hard on the Spectrum as it is 
easy on the ZX81. 

The numerou s calculation s necessary 
are a pain , as they have to be re­
calcula ted every time your PRINT AT 

Program 1, 48K Spectrum 
90 REM :::48V Spectr um 
10 0 CLEAR 63675 

position changes. I know you shouldn "t 
kick a man when he is down, but unfortu ­
nate ly the calculations are even more 
comp licated than they first see m. The 
scree n is split up into three sect ions, each 
of eight lines. You just watch how drasti· 
cally the location s change when the 
PRI NT AT posit ion crosses one of the 
'bo undari es'. 

In the end I decided tha t there must be 
an easie r way of doing things, hence th is 
a rticle. The principle behin d the rout ine 
is this: a pseudo scree n memory is set up 
above RAMtop. This pseudo screen 
memo ry contains 768 bytes (one byte per 
character) and is arra nged in a manner 
identical to the att ribute file - ie sta rting 
top le ft , along each row in turn down the 
screen until bottom right. The machine 
code program is also above RAMtop. 
Every time you call the machine code 
with the comma nd : 
RANDOMIZE USR start address 
The contents of the entire pseudo scree n 
memory are placed into the display file 
and the refo re appear on the screen. The 
conte nts of each byte in the pseudo 
screen are taken to be an ASC II code. 
For exampl e , if you POKEd 65 into the 
first locat ion of the pseudo screen mem­
ory and then called the routin e, an upp er 
case 'A' would appear at PRINT AT 
posit ion 0, 0. 

Wh at the routin e has actually done is 
that it has worked out the location in the 

F'igure 1 - memory organisation 

Physical Ramtop 

RAMTOP-

pseudo character 
set 

pseudo screen 
memory 

routine 

ROM of the eight bytes that mak e up the 
upp er case ·A ', and has then moved them 
into the eight bytes of PRINT AT posi­
tion 0, 0. (Incidentally it does this for 
every position on the screen every time 
you call the routine). If you PEEK the 
com plete charac ter set (in ROM ) you will 
find that it isn't in fact complete. Only 
the charact ers up to ASCI I code 127, the 
copyright symbo l, are stored in ROM . 

Any character above 127 is eithe r a 
graph ics block or a keyword , both of 
which are work ed out by the ROM 
routin es. Thi s mea ns that chara cters I 28 
to 255 are red und ant when using this 
routine , because you can' ! fit a whole 
keyword into one PRIN T AT position. 

Instead of wasti ng all tho se spaces. all 
the chara cters from 128 to 255 inclusive 
are re-defined as user de fined graphics. 
Th ere are 128 of them, and their 1024 
bytes (128x8) are also sto red above 
RAMt op. The routine include s a check 

F'igure 2 - memory addresses 16K 48K 
Routine call 30908 63676 address 
Pseudo screen 30973 63741 start address 
Pseudo character 31742 64510 set start address 

RAMTOP 30907 63675 
B,201.999 
200 FOR f•6374 1 TO 645n9: POl'E f.J2: 

11 0 PR IN T AT 18,4;"Dump1ng Machine 
Code: " 

NEXT f 
210 FOR f=64510 TO 6~5~ 4: P rn ·E 

120 LET a=6::!,676 
130 READ z : IF z<>999 THEN POKE a,z:LET 
a =a +l:GOTO 130 
140 GOTO 200 
150 DATA 
1, o . 0,33 . 253,2 48 . t 7 . o,64.2os.2 13.2 4 B.17, 
0,72,205 . 2 13,2 48 ~ 17 . 0 . 80,2(15 , 2 13.2 4 8 . 201 
. 229,2 1j ,197, 11 0,38 , 0 . 62,127, 189, 48 , 5, 
160 DA1 A 
1,754,2 4 7,24,3 . 1.0,60 ,41 ,4 1 .4 1 .9,6,8, 126 
, 1e ,2 0, ~5,l6 , l 50~193,2nQ,19.225,35 , 16 , 2 1 
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f, 255 :N EXT f 
220 PRI NT AT 20.n; ••rype tn c h ar . 
cod e .... . 32 sp aces .... . ... 11 

230 INPUT i: IF 1 · .,.7 OF: , '·2",5 THFN BFEP 
. 1 , - 4 0 : GOTO 2:;0 
2 4 0 PRINT AT 20,0; " Type 1n c:h ar . 
position ... . . 19 s p aces .... ( 6:,7 4 1-64509)" 
250 IN PUT o : I F 0 <637 41 DR o,64609 IHEN 
BEEP . 1,-40:GOTO 250 
260 PO~ E o ,i: LET l =USR 63676 
270 GOTO 22 0 
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..,. 19 which looks in the ROM for character 
codes 127 or below , and in the RAM for 
character codes 128 or above. 

Because they are in RAM you can 
change them - hence 128 user defined 
graph ics. The three areas above RAM top 
(the routine, the pseudo screen memory, 
and the pseudo higher character set) only 
just fit in. so they over-w rite the Basic 
operating system's user defined graphics. 

How ever, they are replaced by 128 
others , and besides , this is a machine 
code routine, designed to be used within 
machine code prog ram s, so the Basic 
UDGs are not missed. The Basic set-up 
program used in this article loads all the 
1024 UDG bytes with 255 to start with , 
(see line 210 of the listing) so you can see 
that they are being printed. 

When you use the routine in your own 
pro gra ms, it can be called from Basic or 
from machine code programs - it 
doesn 't matter which. because the last 
201 will RETURN to machine code or 
Basic, whichever was used to call the 
subro utin e. 

When using the routine in your own 
programs , don 't forget to fill the pseudo 
scree n memory with 32s right at the 
beginnin g. Th is is because when you 
CLEAR the RAMtop, the space is 
clea red with zeros, and when you call the 
routine the zeros prod uce an inverse 
clear screen. When loaded with 32s. the 
pseudo screen memory is CLS-ed. 

The easiest way to save the rouine is to 
just save the whole Basic progra m after 
you have typed in the appropri ate version 
for your memory size, and then whenever 
you want to use the routine. LO AD up 
the Basic program , dump the mach ine 
code bytes and then NEW the compu ter. 
The routine and the pseudo scree n mem­
ory (complete with loaded 32s) will be 
tota lly safe above RAMtop (unless you 
pull the plug out or type RANDOM IZE 
USR 0) . 

Lazy programmers may want to wor k 
out a formula which conve rts a pair of 
PR INT AT coordinates into the correct 
loca tion in the pseudo screen memory. 
They may also care to do the same for the 
pseudo characte r set (the UDGs) . Work 
out where to put your eight UDG bytes 
like this: first design your UDG on 
squa red paper as you would normally , 
then work out the decimal value of each 
horizo ntal row. Then decide which char-

Program 2, 16K Spectrum 
90 REM :::16 K Spectru m 
100 CLEAR 30 9 07 

f"rgure 3 - Mnemonics for pseudo sc:reen memory routine 

LD BC, 0 
LD HL, pseudo screen memo,y start address 
LD DE, 16384 
CALL routin 
LD DE, 18432 
CALL routin 
LD DE, 20480 
CAU routin 
RET 

routine PUSH HL 
PUSH DE 
PUSH BC 
LD l, (Hll 
LD H, 0 
LD A, 127 
CPL 
JR NC rom 
LD BC, pseudo chrs set - 1024 
JR ram 

ROM LD BC, 15360 
RAM ADD Hl, HL 

ADD Hl, HL 
ADD Hl, HL 
ADD Hl, BC 
LD B, 8 

loop LDA, IHLI 
LD (dE), A 
INC D 
INC HL 
DJNZ loop 
POP BC 
POP DE 
INC DE 
POP HL 
INC HL 
DJNZ routin 
RET 

acter (128 to 255) you r UDG will be , 
subt ract 128 from the code, multi ply by 
eight, and add the start add ress of the 
pseudo character set (see Table I). T he 
result is the location where the first byte 
of the UDG should be POKEd/ 
LOADed. The next seven byt es arc for 
the rest of the UDG. 

The following points should be noted 
about using the routin e: 
• Simply loading the pseudo screen 
memory with character codes will not 
automat ically PRINT them out on the 
screen. As far as the comp uter is con­
cerned , your pseudo screen memory is 
just a gro up of reserve d memory loca­
tions. Only when you call the rout ine will 
the pseudo scree n's content s be displayed . 

• Be warned abo ut calling the rou tine 

8,20 1 , 9 99 

Spectrum screen memory 

2nd screen section 

3nl screen section 

RETum to BASIC 

ASCII byte into 'L' 
clear high order byte 
code of last ROM character 
are character bytes in ROM? 
jump ii yes 
address of bytes in RAM 

address of bytes in ROM 
multiply code of character by 8 

add start address of chrs set 
initialise loop counter 
move character byte into screen memory location 

next byte In char position 
next byte from char set 
loop 8 times 

retrieve values 
next character position 

next character location in pseudo screen memory 
loop back 256 times 
RETum from subroutine 

too often . Rememb er that machi ne code 
routin es do actually take time to exec ute , 
even though they appe ar to be instant. If 
spee d is of primary importance in you r 
app lication then you will have to reach a 
compromise betwee n speed and scree n 
upda ting. 
• Don ' t be tempted to load the display 
file directly with bytes betwee n calls to 
the routi ne. If the bytes are not in the 
pse udo screen memor y, they will be 
ove r-writte n with zeros when the routine 
is called . 

Altho ugh the routine has a Basic set-up 
program (program I for 48K , program 2 
for l 6K) , it is only for demonstration 
purposes to introduce you to the concept 
of the rout ine . From Basic you might just 
as well PR INT normally , with instant 
results on the screen. 

200 FOR f ='.50973 TO ,174 1: F·mE f ,32 : 

11 0 PR I NT AT 18, 4 : "Dumping Mac hin e 
Code:" 

NEXT f 
210 FOR f= 31/4:' TO ,"766: PmE 

20 

120 LET a=3 0 908 
130 READ z: IF z~)999 THEN PO~E a,z : LET 
a=a+1 :GO TO 130 
14 0 GOTO 200 
150 DATA 
1 .o,o , 33,253 . 120 .1 7,o,6 4, 205 . 213 ,1 20 .1 7, 
o , 72 , 2 0 5,2 13,120,17 ,u,8 0,205,2 13, 120,20 1 
, 22 9, 2 13,197 ,110 ,38 ,0, 62,127 ,1 89, 4 8,5 
160 DATA 
l, 254,119 , 2 4 ,3 ,1 ,0 , 60 , 41,41.41,9,6,8,126 
. 18 . ~1),35 .. 16.250. 193 . 209 ,19. 225.35 , 16 .. 2 1 

f , 255 :NEX T f 
'.'20 PRI NT Af 20,0 : "T ype 1n cha r . 
co de . . . .. 32 spaces .... . . . . '' 
2:0 INPU T 1: I F 1 32 OP 1 255 THEN 8FEP 
. 1, - 4C>: GOTO 23(• 
2 40 PR IN T AT 20,0l"Type 1n Lha r. 
po s1t1on •.• • • 1 9 sp2.r.es ..... (3t,97~--:0::17 41 )" 

2 5 0 INPUT a · IF o °'"'?7" OR c, .,.1741 fHE N 
BEEP .. l .. -4(1: GDTIJ '.?~(' 
260 POf E 0 , 1: I.FT 1~usR 30908 
';'7,· , GOTO ~?::.'(1 
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I 

1. comrnockJre ~ 010 
+ cassette de ck + dust covers coo• 

If purchased separate l y the <:.e OUR 5 00 
" ' '" would COSl [ 278.85 PRICE £25 • d 

2.COITl ~ o~ Partl (M,inual 
... cassette deck ... lnt~~~OU9h the first steps in 
and 2 cassettes to t~ ~ Base (lnfo<mation St°'ag e 
computing ) ... OFM f covers . 
Programme )+ 2 d~ ly these tter<1s wou ld cost {.)13.()(\ 
I f p,rchased ,epar ~~CE £283.00 d 

3 . ~};;~~ diskettes + 

2 dustcov e:rs. tteffls woula cost {490.00 
I ( i;urchased separate I Y ''°" OUR £435 00 

PRICE • d 

4 Businessman's 
. Starter System . 

. ___ .....,.,.,.re64 + VI( 1541 drSkdnve. 
(ompnses '°'·'"'~ • V1C 1525 Prin ter • Box of 
• Box of 10 diskettes paper • 3 dust co vers . 

II p,rch,sed ,eparat•IY OUR £660 00 
t hese would cos t t.735 .00 p1:UCl n, ~ .OO 

H(W 64 Pn l'\lt"r 'JIC. \5?6 ,orn c,1tile i\69.99 

m:w Pnnter/Ploll(lr (4-coloud ... 

NE\I lOW Pfll(( • OtS'- Or1vP '/ \ ( :~~~ la bl t:' [ 229 .00 

i212 . 75 
Pnn t er 'II ( 1~2~ •,nth cabl" . . . . . . . . . . { 9 9~ 

Sook •pr ogr ar.nier' s ~Pf P'f'f'nCP (au1 le , •••• i 75. OD 

E y Sc 'f'IPl (Word processing oac~a9e) . . . . . 

0;~ Odta Base - 011;k or ~~~~t~~~ ;~~) ... i \9.SO 

OFM Hall labe l!. (Pnnt label~p~~s~~:t1onl i 9. ',0 

i 16.50 

l 17.5 0 
( aU\OCJUl' (Oed 1catf'd f1\1n9 sy\te-) 
Oal.alog (User one ntated f1l1nQ sy'>let'I) 

Journ al (A f1nant1al o1a.ry •nt h~;~:) ~ . i \9 .50 

,Gort ek & Mll l"OChlps,~ir,r~;~ ~~tJ~P~~~ICS} { 12.95 

( 1\3.85 ....... ........ . 
Salf''> lN\Qer . . · · · · · · · · · · 
Pur chase Ledger · · · · · · · · · · · · · · · · · · · • · · · · · · 

Ea">Y Stod 

n 13.85 
1113.85 

Au.ar k of the 1'\Jldnl C.tneh .. _ . • , ... ... r 8 . so 
(Jry ano t>Pat hOsule A.l ien.-.) 

Motor Han1.1 acei 8.95 
(A v1r111 H"9 cross countr y ur r r 2 . 9S 

OuSL cover for £,4/VIC 1!'>25 •· · ··· · · •••···· r 6.90 

JQysuck ·· ····· · ······~-~~- ~- ~~~~-~~ ~~)- 1 1.1.YS 
tntroducu on to 8asin \ ri-~e liH w itti fi r st 
Hony other t1tle<:. i'~ ~tr for f ul l tin . 
de\ ivery. Or .-.en . . . 

Proces correct at tome of 90,ng to press 

"b 

A 
Chromasonic 

special. 
On every £5 worth of 

Software • you buy from 
0 • 

Our Guarantee 
1 full year for labour and parts on all HarCM1are . 

• C2N ussetle recorde r • Int roduction to 
Bas ics Par t I (Man11al dnd 2 cdsse t te s to take you 
through the fi r s t steps tn CC#IPtJt1ng) • 1 u ss ette with 

~~at;i;e~; d °';~~ f;~5~hrcrr !.on 1c. FR([ OUST COVER 
purch ased ~ePdrd lely the se OUR p&pcode 
ot..,, wnuld cost i 249. 99 PRICE £149.99 d 

YIC' 1525 Printe r with CJble .... ...... . .. . i 212. 7S 
VIC 154 1 0 11;k Dr i ve wit h cable ........ . .. (229.00 

16K RAM oack .. . . ... ........ . . .. ..... ..... r 28 .9 5 

20.. RAM pack ..... .. ...... . . . , ... , ..... . .. r 4 7. 95 

Joystic k ............. ... . . .. . .... ..... . . . r 6. 90 a 
4-slot 1'10therho,m1 .. • .. • ..... • . ... • ... ... r 33 .35 c 

Dust cover for VIC 2'0/VIC 1525 ......... .. r 2.9 5 c1 

LIQht pe n ,md frt>t> Qdffltl ........... . .. .. .. { 28.75 c 

Super (,11pdrldf>r (High rf><;Olut1on cartr 1 tge 
wJLti 31., R"AMl r 3 1.00 b 

Proqr4'Tlf'n. Aul C,lrtfld,J(' {Adds ,nore tMn 

10 CClmdnds) { 28.00 b 
M.Jch1~ COO<' Mcn1tcr (Gl\·e1, you 6502 

dHt"'lb ly la~uc19e) . . r 28.00 b 
C2N u,\ette unit wit h ca~le ..... ........ r 39 . 10 c 

St1rgon Ches,; (6 IP~Pls of Dldy ) .. .. •..... r 23.00 
Chop! 1ftrr 
(Rescue your t'llf'n dnll lhPn return to b.t~e) { 24.95 

VIC rrogral!'l'l,.?r'\ RPfer, nre Gt.ndt?, •... .. .•. £ 9.99 

Heiny ~thf>r ll t les in stoc k.. free I I st with f I r st 

~~: :~t~;~te~\!~~ r!/·F. for full list. H ate 
~%;verri" D~~N ~les and service agents 
for ~~: whole Greater London Nea . 

.. 

~ 1 

• I I ~ I I 

Sendto ,Chromason,cPersonalComputers , •8 JunctoonRoad ,Archway,LondonN19SRO . 
Please send me the folioWlng items . All prices include VAT. 

£ 

PE~QD!,f 9t1P~!tRS: p&p,od•{~=~:~::~~~ ]---- : ; _·_::_::_::_::_::_::: 
TEL: 01-263 9493 or 5 ~ lenclosemy(heque / P0f()(£ 

• FREE ADVICE on all asoects o f Ptersonal Comooters You only h.>ve to 05, ~~ Please deb ot my Access / Barclaycard no 
• OELMRY o, PO s. Access 0t Barcli,ycard. d 1soa1ch usually w,th,n 24 hrs Or we 11 advose by , !!"" Name 

return On cheques allow about 5 days , ~ 
If not C()(npletely satosfied. r'-1\Jm the <l()Ods 10\JS undomaged w1th1n 14 days f0t a full refund I~ Address 
onclud rngo&p \/A T included ,n ail a<oces '\ ,,, , 

I 'f A 
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NOW, YOUR ZX SPECTRUM 
IS YOUR KEY TO THE WORLD 

• Versatile modem for 
ZX Spectrum 
16K or 48K version s 

• S lim design fits easily, 
matches your micro 

• Instant access to Prestel ™ 
and Micronet 800 
information services 

• Instant communication with 
other ZX Spectrum use rs 

• Use the Prism VTX 5000 
with a Sinc lair printer - and 
print Prestel frames 

To other 
Spectrum 
users 

t 

011
~ 

If you own a Sinclair ZX Spectrum , we 've got some great news for you . Plug in 
the sli m device above, and your micro instant ly becomes a highly intelligent 
interactive terminal , accessing a massive database that inc ludes the entir e 
Prestel " information service, and the spectacular new Micronet 800 micro · 
use rs' d atabank *. 

The Prism VTX 5000 modem fits neatly under your ZX Spectrum (it works with 
16K and 48K versions) and talks to the wo rld via your telephone . 

Besides the familiar · and growing· Prestel service (Spectrum UK has its own 
micro users' updat e on Prestel), the Micro net 800 se rvice puts a vast array of 
d ownloadable games , education and business packages, and micro infor · 
mation at your fin gertips. 

You can talk to ot her ZX Spe ct rum users , too· either di rectly , for t he cos t of 
a 'phone call, or via th e Micronet 800 coded ' Mailbo x' system which holds 
messages unt il you 're ready to access them. 

The Prism VTX 5000 comes comp lete with con necting leads and instruc· 
ti ons; plus a full Mi c ronet 800 info rmation I application pa c k · Plu s! a 
voucher worth up to £25 for a FREE Jack Plug installation (if required) by 
British Telecom - Ask your local SPECTRU M dealer fo r full detail s. 

SPECTRUM LOW PRICE 

.95 
• Incl ud ing 
Micronet 800 Join · 
Ing fee , and VAT. 
• • AYerage dome s· 
tie subscripti on 
(includ es both 
Mlcronet 800 ANO 
Prestel) · aro und 
£1 a week . 

Spectnim Computer Centres have no conne<:Uon whatsoever with the ZX·Spectrum Computer manufactured by Shw:lair Resur ch Ltd. 
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There's a Spectrum Centre near you ... 
AVON 

BATH s.rtw,r1 pt.s, 12 York St 
TEL 102251 61616 
BRISTOL 81t1u, CCl•pultrs lid , 
24 Part RN TEL 10272) 294118 
WESTON·SUPEA·IIAAE It & K 
CNtpwttfl, 32 Mr•• Sl TEL (093' ) 419324 

BEDFORDSHIRE 
BEDFORD SIMld lid 115 Mi,!,., Ad 
TEL 1023'1493'1 
DUNSTABU OorlNIS, 7· 11 Blolll W.1 .. 
TEL 105i216S515 
LEIGHTON BUZZARD Tiiie Co.Ptltr 
CNlrl at lhltll XIYIH MISIC, 17 8(. St 
TEL 10525138250< 376822 
LUTON ltny·Mort . 49 Geort1 SI 
TEL:(05i212~391/2 

BERKSHIRE 
READING Dl'nll Sa.ldtrs. I Y"'41 H1U 
P1lce TEL 1073415'0719 
WINDSOR WycOlftN Vldto, 44 Kilg 
Edwanl C.n. TEL {075351 67441 

BUCKINGHAMSHIRE 
CHIEIHAII Aeed P-..togrip•y & 
CNptttra , 113Hlfl!Sl JEL.(04941713373 

CAMBRIDGESHIRE 
CAMBRIDGE K P Ltd, 121 Kitts Parade 
TEL 102231680U 
PETl:RBOROUQH PelerbofDUDfl 
C.•~hlltS , 91 Mldilld Ro 
TEL !0733J 4 l007 

CHANNEL ISLANDS 
GUERNSEY Gn1'1 3·5T" Pol~\ SI 
Peter l'Gll m 1048112•682 
JEASIY Aid• & C011pat1r te111r1 
7 Peltr St St Helitr TEL 1053'174000 

CHESHIRE 
ALTRINCHAII Mr Micrt, 21 High SI 
TEL. TBA (Phone 10611728 2282 for illo I 
CREWE Micro•aa. Utit 2. 121 NHtwlcll Rd 
TEL i0210J 216014 
CHESTER Olk.lHf CH1pul1rs lid 
100 BoutlllOA. TELt0244) 310099 
MACCLESFIELD CHter, I COIIP'!llr 
Cetltt , 1$8 Mill St TEL !0625) 27468 
NORTHWICH CaMtra & Collput11 
C.ltr1,3TOWISII TEL 10606145629 
STOCKPORT Wlldlftt Lid. 1 llltle 
u,u,..,1111.. TEL t0611480 3435 
WARRINGTON Wlldlnos. 111 llndge SI 
TEL 10925138290 
WIDNES Cota,uter Cily. 78 VictOfii All 
TEL 1051)'20 3333 
WILMSLOW Swfft of WNIO$io,,, 4-6 St 
-• , ..... TEL (06251526213 

CLEVELAND 
IIIDDU:SBROUOH Mc:KIIIH & Btowa, 
205 L~ ....... 114 TEL 106421222368 

CORNWALL 
ST. AUSTELL A B & C c-,.1,n . 0tc1t, 
House, 6 Lower A'(IMf s, TEL.(0726) 64463 

CUMBRIA 
IIARROW · IN·FUANESS Barrow 
COllpu11r C.nlre, 96 Clltfd St 
TEL. 10229J3t353 
CARLISUI n, CMputer SO.,. 56-58 
lewtber St TEL 10221127710 
KENDA&.L Au C.llfUllr a1N1 Elecu111lcs. 
185 H .... to. TEL 10531) 25728 
PENRITH PMrkl CoaNlulcallcNls, 
14 c,, .... ,. TEL 10768167146 
o,.. Mol-Fr11•a p • 
WHITEHAYIN PO H11dr11, 15 Kint St 
TEL. 109'6 J 2053 

DERBYSHIRE 
ALl'RllTON G«doo Ho,,.... , 69m Hip 
SL TEL (0"/7318321178 
Da:RBY C T U.CUotlct, M Ca..,-, Tflorpe, 
Tio SJc,l 1 El.103321360456 

DEVON 
E.XMOUTH Opu C*ianMI, 30 TM Slt&M, 
TEL 1039521<41>8 
PAIGNTON Devoll Colnpu1en, 81 Upper 
MHor Rd TEL (08031526303 
PLYMOUTH Syfltil lid 76 CorlwiH St 
TEL (0752128705 

DORSET 
BOURNEMOUTH LMUOWM 
Collputer Centre. 5 Holdenbvfsl Rd 
TEL (02112)211165 

DURHAM 
DARLINGTON McK.enta & BrOW1. 
102 Bollldgate TEL (0325; 459744 

ESSEX 
BASILDON Godlrty'S 28-32 East w,tk, 
Tow11 Ctttlrl TEL (0258 ) 289379 
CHELMSFORD Mutl)II HJylllifl llll . 
5 BrOOfllflelll Ad TEL 10245) 354595 
GRAYS H AeyllClldS 79 Ofsen Ad 
TEL 0375 5948 
ILFOAD WooffllHS. 76 lllor• Lane 
TH 1011-478 1307 
LOUQHTON Mk:ro & Movre CUnnel 
309 HIQfl Ad TEL !00508 1216 

GLOUCESTERSHIRE 
GLOUCESTER The Mood S•op 79 81 
NOf1IIOJt1Sl TEL· ICM52J410693 

HAMPSHIRE 
ALDERSHOT Oavicf Sa,Htfs. 51 SIIIDI 
114 TEL 102521211130 
ANDOVER Atldonr Audio. 105 H'III SI 
TEL 102" )58251 
BASINGSTOK• FISller's, 2 3 M¥U1 
PIKo TEL (02561221179 
PORTSMOUTH Cofflpulsr Cor11t1, 261 
eoa,,..,a,1 Rd TH 107051833938 
PORTSMOUTH Wetertooville GB 
M~rotaM. 7 th111ns Prllt. TEL 107014159911 
SOUTMAIIIPTON R J PIIMr & SOI lid . 
11 West Etd Ad, e,n,ru TEL 10703144592ti 
WINCHESTER Wwtehesler c,111,a & 
Computa, C11lre, 75 Parc•11ut SL 
TEL t0962153912(J11l()ptfl .. l 

HEREFORD 
HEREFORD Melgrq Hi-Tec• ll• , 49 
Bro,d SI TH 104321275731 

HERTFORDSHIRE 
BOREHAM WOOD Master Micro, 
36S•ontoyRd TEL (0119536368 
HEM EL HEM STUD FUfflM5ter Lid, 
COllputa, & Etec1nc11 Dlseoun1 CPtrt. 
2S Markel Sq TEL (0442) 550U 
HITCHIN Ca.era Atls lMitro COll!Mlter 
0MSIOI), 681 Her11it19t AO 
TEL (0462) 59285 
POTTIRS BAR He Com1M1t1r Siop, 
197 High SI TEL (0707} 44417 
ST. ALBANS {H•rt•J Cl,rkS CM,Ullf 
Centre, 14/ 16 HOlywt:11 Hill 
TEL 10721152991 
STEYENAGI! D J Coflpeit1rs 11 Towe 
S. TEL 10•38165501 
WATFORD SAS MttrHY51PIS ll. , 94 
TN P1r ... . Hig,I SI TEL 10923) 26602 

HUMBERSIDE 
GRIMSBY A.C J0111so1 Lid, 22 Frlatple, 
Ai~rtleadCenlrt TEL !CM72J42031 

ISLE OF MAN 
DOUGLAS T H C-n, lid , 
57·61Viclo<~St TEL(062• )3432 
iJ11St Ope11n11 

KENT 
CANTaRBURV Kini IIUm Srstt,111, 
ColQIIISI HoHt. 17 PillCI SI 
TEL· 10221150200 
ORPINGTON Eltl lrhrkllllt llll , 
25 SIIUOI $4, PIUS Woof TEL 0689 39476 
RAINHA.II Mic:roway Cut,cilers Ltd. 
39 H .. St . MollwlY Towns 
TEL (06341376702 
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SEVENOAKS Er1111 FielNr C•P*'lers 
Oomt SL TEL 107321 •56800 
SffflNGBOURNE COll!l'llrs Pin , 
6S HfOII SI. TEL 0795 256n 
TUNBRIOGE WELLS Modota 
Ctmpulffl Ltd, 28·30 St JOMs Rd 
TEL.0892 41555 

LANCASHIRE 
ACCAINGTON PVCOMOlltrs. 38A Waltr 
St TEL 10254136521/ 32611 
BLACKBURN Te11po Co.ten 
9 Aarrw,, RII TEL 0254 691333 
BURNLEY IMOC011putet CeJlte, 39·43 
st,nll1s• SI, 8811 IAP TEL' 102821 S-4299 
BURY (Ulnc9 .J M.ICIO·Nort.11. 7 Broad SI 
TEL (0611797 5764 
OLDHAM HolHI , Blits111ess COffiPlttrs 
Lid , 54 York.shn SI TEL (0611633 1608 
PRESTON Wlld•g s 49 FtSMra,le 
TEL 10772) 556250 
ROCHDALE Home & Bus11ess Comput11s. 
75 Yorksfllfl SI TEL TBA 

LEICESTERSHIRE 
LEICESTER Youngs, 40/42 BetYOII' SL 
TEL. !05331544774 
MARKET HARBOROUCH H,rborougll 
ttome Co•puters, 7 C11,rci. St 
TEL 10858163056 

LINCOLNSHIRE 
GRANTHAM OiklHf COIIIMlltU lid 
121 Oud•y Ad TEL 10476) 76994n028t 
LINCOLN MICD et.putert 24 Newtands 
TEL 10522125907 

LONDON 
Ee Pertinls , 85 Hl(lfl SI Nort• . Easl H•• 
TEL 1011'728941 
1!8 McGowi111 244 Graha• Ad H,ckHJ 
lll (011533 0935 
ec2 Oevron Colll,ultf Centre, 155 
Moor9a11 TEL 1011638 333911830 
N14 Lotic SMs . 19 Tiie Bro,dway 
TM BolrtM, SOllhQillt TEL (011882 4942 
(()penl111SOOfll 
N20 Cutlelhlrst Lid 1291 Hi(lh R• 
TEL t01)446 2280 
NW4 OA Villc1 Co111P1ter Store. 112 Brent SI , 
Hencfot TEL (011202 2272/ 314 
(.JtstOpenl11gJ 

SE1 Vic Odell!ll'S, 6 London Slit w••· 
TEL. (011403 1988 
SE9 s1111ar•-Oe•. 375 FootKr,y Ad, 
Ne..-.El!Um TEL 101)85915)6 
SE15 Castttlillnl lid_, 152 Aye UM, 
Peckha11 TEL 101) 639 2205 
swe Cltielse, Mkros lid • 14 Jerda1 Place 
Nell to fllham 8/ way TEL (011385 8494 
Wt Oevron 4 E•ow,r1 All 
!El (01) 724 2373 
Wt CNiputtrs Of Wig11or1 Street, 
87Wig111reSt TEL (01)4860373 
Wt Soek: Foto & Micro Cuter. 256 
T1nen11,11 eo,n Ad TEL 101, sao 5126 
W3 Colof11H COtllP1lef1. 44 Hig. SI. 
Acton TEL f01J 992 7611 
W11 Electroletsur1. 120 Nonmg Hiii Gate 
TEL (01) 2217029 

MANCHESTER 
GREATER 

MANCHESTER Lomu Ltd, 8 Eaciatte 
St. SI ArMl"s S. TEL 10611832 6167 
SWINTON Mr Micro LI• .. 69 ParlilfllNI 
L»e TEL (06117282282 
'Ute Nigllfr5',f 
HYDE Past, 213·215 Markel SI. 
TEL 10611368 5935 
BOLTON Witdi .. lld , 23 Dlllllf'II 
TEL(OZ0.133512 
WIGAN Wild .. ll. 11 Mesus St 
TEL.10942) 44382 

MERSEYSIDE 
HESWAU TlloraparllCHl)il1erSy5ttm , 
'6Pens>yRd 1El "1051)3427516 
UYERPOOL Bemr Radio, 20-22 
WIMot .. pel. TEL. (061) 709 9898 
UYIRPOOL (Alntre.J Hargruws, 
31/37Wark"eckMoor TEL {051)5251782 
SOUTHPORT CtnUol COIIPolOrJ. 575 
lord SI TEL·f0704131881 

MIDDLESEX 
EDGWARE BfHUI 1 4 130 Hl9fl St 
!El (011952 7'88/8860 
HARROW C,1111r1 Ans (Micro CGIIOUter 
Drvisloe. 24 SI An1's Ad TEL (01) 427 5469 
HAVES Cllips1011. 1000 U11>rlclte Rd 
TEL 1011573 2511 (Ml 011'1 ... ) 
TEDDINGTON Tud11g11N1 c,111,a Centre 
Broad SL TEL (011977 47Mi 
UXBAIDGE JU ColllNlltr5 llll 
7WlnClsorSt TELOl95518t5 

NORFOLK 
NORWICH So.n• M1rteb119, 52 St 
Bon,dlcts SL TEL 106031681125 
THETFORD nettorf C 8 & Micros 21 
Golldhll SL TEL (0842161645 

NORTH ANTS 
NORTHAMPTON BHIC COlnPlltrs 3 
s,sttn1s Liii , 72 K1111s1t10fpe HOilow 
lEL (0604) 7Xl740 

NOTIINGHAMSHIRE 
NOTIINGHAM C1mtoCempu11rs, 
819/ ,0 Tm111y Walk TEL (~2 j 709 12 
NOTI'INGHAM B,sic, 39-41 Trent 
BouMv,rd, West Bnd,elord 
TEL 106021819713 
WORKSOP Com1Ma1r,tt.C Bridge St 
TEL 1090914122'8 

NORTHERNIRELAND 
BELFAST Arthur Hollson LICI 37 Gr 
Victor,, SI TEL 101321246336 
LONDONDERRY Fcrylt COlnpultt 
S~tem . 3 Blsltop St TEL 105041268337 

OXFORDSHIRE 
ABINQDON lvor Fields Compulers 
21 Sten St TEL 10235121207 
BANBURY Co•pultr Plus 2 CMlrtll lHI 
TEL (0295) 55890 
HENLEYONTHAMIS FMNyCompvta,s 
Lid, 40A StM SL TEL. !049112 5744 
OXFORD lvor Fiekls, 7 St Olles SL 
fEL 10235) 21207 

SCOTLAND 
ABERDEEN Nortll EHi Co11,-rlln, 
1·3 Ellis SL, Peter•e,11 TEL !0779179900 
AVA Vec111als, 6a New Brldfe SI 
TEL 10292) 264124 
DUMFRIES 1/tAlils, 71 Entl1sll SI 
TEL 10387) 45'7 
EDINBURGH TM SMk:OI Clfllrt, 6-7 
AtlligHSI. TEL(03115574S46 
GLASGOW Yicu,r Morris Lli . 340 Argyll 
St TEL (041) 221 8958 
HAMIL TON To• Oc:UOII COIIPllers. 8·12 
Cad1ow SI TEL (06981283193 
KILMARNOCK Ye111als, 49 Foreg,11 
TEL (0563132115 
KIRKCALOY Kklcaldy P-109,,pftlc 
Services, 254E H191i St . F, .. 
TEL (05921 Z0.734 
STIRLING A Kllpalrick. 58 Port SI 
TEL 1078815532 

SHROPSHIRE 
SHREWSBURY ~erain, , 
13 Casntt, 11 TEL TBA 

SOMERSET 
TAUNTON Gr,ys, 1 SI JiNI St 
TEL 10823112986 

STAFFORDSHIRE 
STAF):OAD, Cot1111llrH1a, 59 For1a11 SI 
TEL 10785)41899 
STOKE · ON· lllaNT Compu11r1111 
11 MartttSq , Atcad1, H,nltJ. 
TEL (078212686211 

SUFFOLK 
BURY ST. RDMUNDS Briry C..,,tor 
Cen111. 11 Gultdllaill St. TEL (02841705772 
FELIXSTOWE K M C.."""leltioo, lid . 
4 lhlll'tll Ad TEL f0394) 271113o, 273459 

IPSWICH 8falnwm , 24 CrOWfl SI 
TEL (0473150965 
LOWESTOn .klfln Wlls, 44 LINldol Ad 
Non-TEL (0502)31'2 

SURREY 
CAMBERLl:V c,..era "115 IMJcro 
Cotlputer OMsiN), 36 Higlt SI 
!El 102761658'8 
CHEATSEY Cilerts.ty Coa11tllf C11u,e 
I Wlftdw St TEL {09328164663 
CROYDON Cadce111 Liii 96 WM9it1 
C.111r1 (Nut ,oor 10 Mac00111kl's1 
lEL 1011686 8393 
GUILDFORD T .. MOdtl SO.,. 23 Sw., 
L111e TEL (007721048339115 
HASLEMl!AE HHIHltrt Co•,u1er5, 
25 Jwlchon Pi,ce , Iii Rei Cl!'letU 
TEL 104281 S-4428 
NEW MALDEN Surre, Mc:ro S1ste111S 
31 H,p SI TEL 101) 942 0'18 
WALLINGTON S1mey Micro Syste11, L1• , 
53 Woodco1e Ad TEL 1011647 5636 
WOKING Haroers. 71/73 Co111nerciat W,y 
TEL (04862) 25657 

SUSSEX 
LITI'L.EHAMPTON Al.ffl Ctlase Liii 
39 Hltl St TEL 109064) 561'/45'5 

TYNE& WEAR 
NEWCASTLIE · ON· TYNE Newcastle 
Ca111n & Co11puler Mart 16 Nortllvlftberwtll 
Ct TEL 106321327'61 

WALES 
ABEADAAE lnkey Co,.puler Services lid , 
70 MII SI , Tk s11uar1. TrtcyflOI, 
TEL 10685) 881128 
ABERYSTWYTH i\GerOa11 al Galtow,ys, 
23PitrSt TEL 109701615522 
CARDIFF AanOI Co1, 18122 H19II Sl 
Arude TEL 10222131960 
NEWPORT (Gwent) Aau.a•co1, 118 
Co111n1rci,1 St TEL {0633167378 
PEMBROKE Alftdall Cot, 19 Ma11 SI 
!El. 106• 1688 2876 
PORT TALBOT Micro G111. 6 R1Yll 
BulldlntS TlliOI Rd TEL (0639J 117130 
WREXHAM TE Rollert, 26 Kilt SI 
TEL 10971) 364•04t 36•527 

WARWICKSHIRE 
LEAIIIINGTON SPA IC COll,uters, 43 
Russell SI TEL (0926) 36244 
RUGBY T'-' Augc,, •hero Centre 9·11 
Reoont SI TEL (0788) 70522 

' WEST MIDLANDS 
BIRMINGHAM Sllerwood5 Gt Westtn 
Arcade TEL !021) 236 7211 
COVENTRY Cowifllry Micro C.111re, 33 Fat 
Gosror• SI TEL 10203158942 
DUDLEY Computer World, 35 ~rci1I 
Precinct TEL 0384·238169 
ERDtNGTON Tie Gu,ekeeoer Gtltld F.are. 
H'90 St TEL (02113846108 
WEST BROMWICH Bell & .lloes, 
39 Ouee, s s, TEL 10211553 0820 

WORCESTER 
WOACl!STER Oov~ W,rlrlg l~ . 
1 Man111onKou11, HIOlilSI TEL !0905) 27~1 

YORKSHIRE 
BRADFORD Erricks FMO-SOnk Hout 
""''" sq TEL 1om 1309266 
HUDDERSFIELD Richri1 IIOrmerty 
LHrin ) 12 ON11 SL TEL 104841 '5334 
HU~ Tbe CG11puttr Centre (HullNrtlCMI 
lid . 2Unt,Oy Ad TEL 10482126297 
LEEDS Bus & Bllfll, 4 Lower Br1t9ate 
m . 10&321,s,451 
sttEFFIELD S1pe:nor SysttMS lid . 178 
West SI TEL (07'2 1755005 
SKIPTON look & Set , •5 Bel- I Br• 
TEL 0756 50078 
YORK York Cor1pe11r C1ntr1 7 SIOAe~tl 
Arc1dt TEL !09041641862 
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A shton T ate tri es its hand a t financial plannin g fo r the IBM - Pe te Fa wce tt te lls you more . 

Forward finance 
A

, hton Tate i, more or le,, a househ o ld 
name in ,oftwa re . on the \t rengt h of 
1t;, file-handlin g package dBa ,c 11. 

But now the company is tr ying its ha nd a t 
othe r kind, of app lica tion , of tware pack­
age,. and thi, new IB M financia l planning 
pa ckage i, one re,ult of thi, po liC). 

The Financi al Planner i;, only one of 
do t.en, of package, of it;, type. used for 
applica t ions rangin g from , imple budget­
ing and ca,h-flo" anal) ,es right up to 
building complex bu;,ines, planning and 
accounting models. Financ ial pla nn ing 
package;, vary a great deal in the ir sco pe 
and complexity though . the ;,implest 
being the popular sp reads heet packages 
such a, VisiCalc and Plann erca lc. 

Th e Fina ncia l Planner . on the other 
ha nd . is in the more advanced league. 
alongside the like, of Micromodellcr and 
Micro -FCS . It' s ,peci fica lly aimed at t he 
expe rienced u;,er. par ticul arly t hose peo­
ple who may have found the ;,impler 
sprcad,hect, not powerful enough for 
t hei r need s. 

I tc,tcd out the Fina ncial Planne r on a 
large IBM PC under PC- DOS . Th..: ,er-,ion 

I tried was number 2.36. wl11ch doc, not 
include any graphic;, features due wo n. 
probably thi s mo nth . according to A , hton 
Tate . Ther e';, ab o a C PfM version of che 
pa ckage av<1ilable. whi ch is limited co o nly 
30.()()() cell;, of information . 

Th e 16-hil vcr,ion i;, abo limited to chat 
, iLl! a l the mome nt , hut t he newe r vcr,ion 
clue lo be laun ched shorcly , ho uld be able 
to cope with 62,500 ce lb . 

Presentation 
Th e Fina ncia l Pla nne r (F PL) co me s with a 
large black ring-hinder manual. pa cke d 
with 240-p lus page s of cext. and severa l 
appcndicc, . Th..: ;,oft wa re co me, on d"k . 
and the re\ a sepa rate de monMra tion di , k . 

The manual i,, hot throu gh with technic­
a l ja rgon. and 11's aimed squarely at the 

adva nced u;,er . 
I found loo king up po incs for re fe rence a 

real probl e m. T he manual is not rea lly 
dc, igncd to let yo u locace particular 

chun ks of in formation in a hurry. Th ere is a 
usef ul se parate refere nce card. but if you 
wa nt more detai led de script ions of the 
opera tions you ca n car ry ou t . you arc in for 
a long searc h th roug h the ma nual. 

Features 
FP L features - a, yo u might expe ct the 
tools you will need to allow you to create 
and modi fy financial models. Modeb ar e 
set up in ;,prca ds hee t format. with a 
maxim um limit of 30.000 cell;,. Row and 
co lumn name s arc up to eight characters 
long. and row s and col umn;, may abo have 
titlc ;,o f upto JOO character,. which can be 
di;,played on the reports) ou produce. 

,; ~ 

' <ii 
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A ,et of editing commands le ts you pick 
the fo rm at in which daca in yo ur model i, to 
be di,pla ycd - num ber of decima l pla ce,. 
do llar , ign,. unde rlining , ovcrlini ng. plu ;, 
or minu ;, sign ,. credit or debit , igns . 
pcrccnl signs. and ,o fort h . 

Yo u have a rea,o nably compre hensive 
se t of rules a t your clispo,al with which to 
man ipulate yo ur data and compute the 
model. R uic ;, ma) opcracc o n ce lls or 
variable, . row, or col umns. read from or 
w rite to file ;, or acce pt input from the 
kcvboard . and there is a LOOP command 
co ~cpcat execution of a se t of rules until the 
differe nce becomes in;,i~nificant. 

You ca n u~e the f~1II ,e t of logical 
opcracors to build rul e;, - greate r t han. 
less than . lcs, than or equal to . and so on. 
You ca n abo uM.: A D. OR. IF. OR IF. 
T I IE and ELSE. Then the re i, a 
co mp rehen s ive ,e t of arichmccic functiom 
rangi ng from MAX IM UM. MEAN . run ­
ning lo tal. ro un ded val ues and fraccional 
p<1rl eh rough to arctange nt . log. co, ine and 
;,quare root. 

TI1c rc's a set of report co mmand s whi ch 
you can either exec ute immediacclyorsave 
as a file to be run later . Yo u have control 
over the pre cision co which your data i;. 
displa yed. )Ou can add foot note, to a 
repo rt . take co mmands ou t of anot her file . 
and pick the rows and columns co be 
di;,playcd and che space between chem . 
Vari o u, ot her co mmand s arc ava ilab le. 

Getting started 
A fter fina lly , ucccecl ing in loading eh.; 
package. I wm, la un ched ;,t raight into the 
following menu : 

I. ED ITOR 
2. DSS 
3. SELECT 
4 . RESTA RT 

5. MODEL 
6. EX IT 
Th e editor is that section of the pa ckage 

where you creat e or mod ify mode ls. Th e 
D SS is the decisio n suppo rt ,ys te m uscd to 
proce ss t he model. Th e ot her op tions are 
use d fo r a variety o f seco ndary functions . I 
did not use thi s menu , however - it wa;, 
q uicke r co use !he co mma nds direc tly. The 
re st of the sysce m is co mma nd-drive n 
rather tha n menu -driven . anyway. 

I tried booting the demo. onl) to be 
gree ted by a , cque nce of ,cree n, t hac 
na,hecl thro ugh an examp le at such spe ed 
thac it wa s impo s, ible to rea d mo re than a 
co uple of ,vord;, on any sc ree n. Once it had 
fini, hed. I di scove red tha t it was po ssible to 
change the config ur at ion of t he demon­
stracion and set it toc ithera,lowscrollo rt o 
manual mode . Following the tucorial 
ses, ions doc, bring yo u - ,o a level of 
familiarit y qu ite q uickly . 

In use 
Many o f che com mands are less than 
o bvio us, and they a re none too st ra ight ­
forwa rd to handle . T he functio ns of STET, 
MA T I ICE LL. DEFlt E and# 120 arc noc 
imm ediately obvious. 

Th e way in which che package work, is 
also co nstra inin g co mpa red wit h spread ­
;,hect pack age,. To do a simp le financial 
plan. for example. yo u mu ;,t fir st defin e all 
yo ur data. then de fine the rules by which 
yo u wish to manip ula ce chac data. O nly 
then do you run your program . and at thi ;, 
stage you ma y di,cove rthat it will not work 
d ue. mo,t probably. to a syntax error yo u 
have made in u, ing the commands. or a 
mis,ing co mm a in the data section. 

What this mea ns is that yo u then have to 
go back and try again. unt il you have 
correcce d a ll the prob lem;. thac may turn 
up . T hi s is a ,low and rathe r annoying 
process . 

There is a I lc lp func tion. hue in practice 
it is of little mon : u;.e than what is in the 
manual anywa y. So yo u arc left to sw itch 
backward s and fo rward, into the edito r 
function. and hack ou t into t he package 
prope r . whenever you co mmi t illcga licie, 
such a, u, i ng name, with brackets or , pace, 

in th..:m in your formulae. 
This eternal switching back an d forth to 

the editor mean s you will need to have a 
high deg ree of pe rsevera nce if you a re to 
get your program developed . De,pitc 
these drawbacks. t hough. the facilities arc 
very powerf u l. es peciall y co mpared with 

V isiCalc. Yo u go about using Financ ial 
Planne r as fo llows : 

Developing a model To de, dopa model to 
rep rc,cnt yo ur per so nal budget. Sa). ~ou 
mu ,t fir,t defi ne the row, and co lumn, yo u 
req uire. includi ng the row and co lumn 
de scriptio ns you wish to use . H aving 
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specified your mod el's layout , you are 
rea dy to ente r data into it . 

Data ent ry is rat her mess y, since all you 
have to do is ge t a co mm a o ut of plac e and 
your da ta goe s in inco rrectly. It is not 
poss ible to move aro und the mo del as you 
can with the spr ea dshe ets , which I found 
rest ricting. Th e re are so me nice feat ur es. 
howe ve r . such as ·Repea t thi s figure 
th ro ugho ut the matr ix, bu t grow ing by 9% 
eac h yea r' . 

I found that the mode ls ran into t ro ub le 
with la rge numb e rs. Th e package tried to 
tru ncat e the figures and con ve rt the m into 
exponentia l values, but this d id no t appea r 
to be wo rking prop erly, and all that was left 
were ga rbage figur es . 

Processing the model In orde r to man ipulate 
the da ta in your model yo u have to enter 
logic ru les. Th e num be r o f ru les you can 
app ly is la rge but you have to specify them 
without being able to refe r to the mode l, 
which is not ea sy. 

Within your rules . you ca n LOOP , yo u 
ca n READ or W RIT E o ther files and you 
ca n specify key boa rd INPUT . Yo u ca n 
also make use of repo rt co mmands to edit 
an y repo rt s you ma y wish to pri nt , but I 
found the se co mmands less than friendl y to 
use. 

O nce all this ha s bee n do ne , you a re 
rea dy to DE FI NE and COM PUT E the 
ne w mo del. Th is is the poin t at which erro rs 
ine vitably ge t reported , and here the 
pa ckage is not ve ry flexible. 
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Performance 
I found that for sma ll mode ls , the speed of 
this pa ckage was qu ite disapp o inting 
wheneve r I went into o r out o f the editor , 
or wheneve r I co mput ed the mod e l. This 
effec t was wor se with large r mode ls; with 
o ne of 200 rows and 20 col umns it too k 
mo re than two minutes just to reserve the 
space - and furt her progress was very slow 
ind ee d . 

T he re is a theo re tica l limit of SOO rows 
and co lumn s. and a co nst raint of 2l K o n 
file size. 

It appea rs , though , to be pra ctical to use 
only mu ch smalle r models , owing to the 
seve re pe rforma nce dro p-o ff as the model 
size increa ses. 

Reliability 
Generall y the packa ge did what it claimed 
it would do , but seve ral bugs crept in . 
Myste riou s@s igns appea red from time to 
tim e on the scree n for no appa rent re aso n. 
Th e A D inst ruction d id not work . and I 
manage d to cras h the syste m with a 
CO MP UTE com mand. 

Th e pa ckage respo nded with E rro r 99 
and thr ew me out of F PL - losing my file in 
the proce ss. 

I also fo und tha t the Workfi leso ption on 
the me nu didn't wo rk . but simply th rew me 
o ut of FPL whe n I tried to use it . And whe n 
I attempt ed to read a file tha t was not the re , 
the system p rompt ly hu ng. 

Verdict 
Like dB ase TI . this is no syste m for novices 
o r for end-users; some fairly heavy-duty 
pro gramm ing is nee ded to pro d uce a 
working model. It is a powe rful package 
and can be used for some ve ry ad vanced 
appli ca tions, but it will most often be use d 
to deve lop co mplex mode ls such as 
so phi stica ted budge t pla ns or co mplica ted 
acco unti ng analyse s. 

Eve n so, I have doubt s about the 
re liabil ity of this pa ckage as it stands. 
Co mpa red with a similar and rathe r mo re 
powerf ul pac kage. FCS-EPS, the Finan­
cial Plann er see ms to be less rob ust ; and it 
doe s not ha ndle large mode ls pa rticularly 
well . 

I found the Fin anc ial Planne r quit e 
unfri e nd ly to use. I shall con t inue to make 
do with VisiCalc whe neve r I ca n . 

RATING 
Features nnnn 
Documentation nn 
Perfonn ance nn 
User interface nn 
Reliability nn 
l>Yerall value nn 

Name The Financial Planner Application 
Finan cial planning package System IBM PC 
Price£437.50 Publisher Ashton-T ate , 
Co ffcridge Close. Stony Stratford , MK 11 
1 BY. Fomuit Disk Othenersio ns CP/M-80 
Outlets Various Ashto n-Tate dealers. 

THE ORIC· 1 COMPANION 
by Bob Maunder 

ISBN O 907211038 . 173 pages. Price £6.95 

l tl 

ORIC-1 A thorough reference guide for 
those Oric-1 owners who want 
to get to know and use the 
machine in depth. ('O\H'-\ ,10, 

MUI 

Section 1: BASIC Summary 
Section 2: Keywords Guide 
Section 3: Screen Display 
Section 4: Program Organisation 
Section 5: The ROM 
Appendices including 

The MCP-40 Printer 

This is the latest in the Companion series, 
acclaimed by Your Computer as 'far and away 
the best for serious users' . 

Send your cheque for £6.95 
(UK p&p free) to 

LINSAC ~~~t, 
Middlesbrough TSS SES. ~~ ~~:~v 

68 Barker Road, ~ q;\C:), 
~ 

. .. 
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SPECIALISTS IN 
HOME COMPUTERS 

AQUARIUS* ATARI* COMMODORE 
SORO * TEXAS INSTRUMENTS 

COMPETITIVE PRICES 
FULL RANGE OF 

PERIPHERALS & ACCESSORIES 

A HUGE RANGE OF 

software 
FOR THE ABOVE COMPUTERS PLUS 

BBC, DRAGON, NEWBRAIN, ORIC 

LIONHOUSE , 227 TOTTENHAM CT. RD. 
LONDON, W1 

TEL: 01-637 3024 

SUPER ORIC 48K OFFERS 

B:AR Select the correct power and unleash the 
radioactive ball to wipe out the multi-coloured 
bars. Too much power and the ball will just bounce 

BLASTER back.Ach1eveopbmum 
score and you move 
ontothenextlevel. £4.95 

You are trapped in the 
'Memory Map' (a three 
d1mens1onal maze). Your MEMORY 
Job 1s to find your way out. Keep your MAP 
moves low, it improves your score. £

4
.
95 

ROUTE Guide your ship, avo1d1ng the 
obstacles and make sure you don't 
cross your own trail. Look out 

RIDER though as you Journey on, the 

£4 9 
room to manoeuvre reduces. 

. 5 5 skill levels. 

Save £1 when you buy the set for £13.85 
POST FREE 

AND AT : 215 HIGH ST., SUTTON ., SURREY 
TEL : 01-643 5494 

Send a cheque or Postal Order to: 

BYTELAND- PO Box 5 7 Sawbndgeworth, Herts CM21 9EG. 

m710 IIOl1WARE·aNntll 
MAKE THE MOST OF YOUR MICRO WITH THESE QUALITY PACKAGES 

MUL TIPLAN Microsoft's new advanced 
feature Electronic Worl<sheet, a new generation 
of spreadsheet programs. Features include 
linking of wonc.sheets; alphanumeric sort 
faci~ty; special text capabilities for dependent 
display and formatted printing. 

Tremendous benefits to aid business people -
professhnal, small business and large company 
management. 

THE FORMULA Not just a Data 
Management System, but a fully functional 
Configurable Business System. The fastest way 

to build an application system. Free format 
reports, multiple file access and field updates. From 

Accounting through Stock Control and Personnel to Mailing 
and Membership systems without resorting to conventional 
programming languages - easy to create, easier to maintain 
and expand. 

~?~!!!~~ ~ BUCKS, HP16 900. Tel: (02406) 5314 

ASCOM Open up the world of 
telecommunications: Connect CP/M micro to 
CP/M micro. mainframe or mini timesharing 
systems; transfer files and programs between 
micros; control remote micros using 
ASCOM. Menu driven with on-line 
Help facility. (Also for 
CP/M-86, MSDOS, IBM-PC.) 

GEEST SSP 
Full Function statutory 
sick pay system 

~~~~~~~~~~~~~~~ 
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Norman , Marcus and Jessica test family educational packages for the BBC micro. 

Blackboard Beeb 
11ere ma y be a Beeb in eve ry school. 

but hom e is where the Spectrum is. So 
t cou ld be a shre wd move for 

schoolbook publ isher Longman to write its 
first thr ee offe rin gs for that machin e. 

If you bo ught a compute r fort he kids but 
the five year old hasn"t ye t show n the 
expected flair for programm ing. the se 
co uld be just what you needed . Each 
pr ogram is de signed for four to e ight year 
olds at hom e. aim ing at a combination of 
fun an d the teac hin g of a basic skill. 

The pro grams co me in bright doublc­
size boxe s (so as not to be confused with big 
brother 's arcade games?) togethe r with a 
' notes for parent s" lea flet. The tes t tea m 
were my chi ldr en Marcu s (5) and Rebecca 
(8). The ta pes a re doub le-sided and all 
loaded first go. 

Whil e the tape is running th e thr ee­
ma sted Long man ship sail s se renely across 
the screen (whoe ver desig ned th at logo was 
far- sight ed) a nd then you arc welco med to 
the program by 'Microc himp'. who sub ­
sequ en tly appea rs in on e of the games. 

Instru ction s are all on screen in big 
ea sy-to-read lower case lette rs . We 
couldn 't crash the program by wrong key 
pre sses, and the only function available 
apart from the required key is Brea k . 
which take s the pla ce of NEW and clear s 
the memory . Thi s mea nt tha t we co uldn "t 
get inside the program to in se rt modifica­
tions while runnin g. A tone sound s 
wheneve r a key is pre ssed . whi ch is goo d 
for hesi tant sma ll finge rs. and each new 
eve nt has its acco mpan ying ton e or t une. 

Marcu s was managing on hi s own with in 
a few minut es of starting each new game. 
But par ent a l invo lvement is st ill use ful and 
suggest ions fo r helpi ng the child and 
supplem entar y activi ties are given. For 
parents wanting to know how much 
edu cational co nt ent they arc ge ttin g for 
their mon ey, the de scr ipti ons on th e boxes 
are reg re ttably sketchy. 

a, b, c ... 
Thi s teaches the alp habet and wo rd 
recog nit ion in two link ed program s. First 
the whole alphabe t is writt en out and then 
an appl e is drawn in thr ee co lo urs in a box. 
Its tit le, 'A app le' then ap pea rs in anot her 

a, b, c ... lift off! 
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bo x. Pre ssing th e next le tteroft he a lphabet 
bring s up the nex t im age. Only th e right 
key pre ss works: it m ight have been use ful 
to have an op t ion of prompti ng with th e 
next letter . 

Press Ente r at any time a nd act ion cut , to 
the game. Packin g cra tes are being con­
veye d to a ro cket on its laun ch pad . An 
alphabe t im age is revea led in the crate . !fit 
mat che;, the word tha t the n appear s in a 
box. 's' for snap the n loads the object. 
whil e a wrong snap unl oa ds on e crate. 
When a full loa d of six has bee n stowed. the 
hatc h clo ses. the rocke t lifts off in a 
spectac ular showe r of spa rks and we hear 
the Close Encount ers the me . 

All the ob j ec ts were easy to recog nise 
and the chi ldren had fun try ing to be first to 
spot wh ich object was appearing. The 
match word is revea led for less than thr ee 
seco nd s befor e the ch ance to snap is lost. 
hut thi s didn't cau se any difficult ies . 

Countabout 
He re's an ani mate d 'Littl e Prof esso r' . .. 
Addit ion and subtra ct ion us ing number s 
up to ten . Microc himp appea rs at the 

Countabout 
bottom of a banana plant and yo u choose 
add it ion , subtra ction or a co mbinati on of 
bot h . A box is drawn . a do o r in one side 
flips open and in file a num ber of objects , 
say four red TV se ts. 

How many ar e needed to mak e a given 
numb er? G et it right and the ex tra o nes file 
in or out and Micro chimp hops one stage 
near er hi s hand of banana s. T en right 
an swers and he grabs the bunch , slide s 
down and devours it. 

Th ere are nine object s in any of fo ur 
co lour s, agai n eas ily recogn isable. 
alt hough we ju st had to chr isten one a 
crocod uck. Unl ike the ot her games, 
there's no time limit on pr ess ing the answer 
and atte ntion can be fixed o n the box or the 
writte n ou t sum undernea th. Two wron g 
answe rs gives you a demo nst ra tion of what 
should hav e happ ened with no pena lt ies. 
Th e objec ts form line s of five. which 
enco ura ges es timati on . and the ir move­
me nts are pure ballet. 

Hot Dot Spotter 
That 's right. dot not dog. Thi s is a real 

action game with rapid number es tim ation 
providin g the challeng e. Fir st yo u type 
your name , which comes back a t you in 
those gra t ifyingly large lette rs. Soon the 

Hot Dot Spotter 
children we re inv itin g who le strin gs of 
fictitio us characters along to pla y, some 
with distinct ly nau ghty nam es . 

A 'dro pper' releases a ball insc ribed with 
a rand om numb e r o f dots in a 3x3 matr ix . 
Punch the right number and you score 
po int s accor din g to whic h of the thr ee 
zo nes of fall you got the answe r in . 

Guess wrong or fail to guess in time and 
th e ba ll hits the bottom. a croupier' s rake 
scoops it off screen and one of your thr ee 
live s is lost. Get the highest score so far and 
one of a variety of very laudat ory messages 
flashes up. 

Number s and ra te of fall start low and 
the n steadily increa se, while a bleep ing 
tone inexo rably rises in pitc h. Th e ball isn 't 
exact ly slow at the beg inning and its ha rd to 
follow the par ental gu ideline of counting 
with the chi ld and still get yo ur ke ypress in 
in time. 

A lth o ugh the co ncep ts on scree n are 
quit e abstract. the kid s soo n show ed an 
in stinctive app rec iat ion of what was going 
on . Verdict 
Th e co lour, so und and grap hics capab ili­
ties of the Spect rum are all exp loited to th e 
full . By using block s of co lo ur and se lec tive 
sc rolling , the sc reen never becomes clut ­
tered . Th e screen imag es can be used in a 
vari e ty of ways . T he pro gra ms succeed in 
keeping up the inte rest level by pro viding 
very sat isfying rewa rds. There are no 
options prov ided that might have ex tended 
the age range, such as changing the 
operatin g spee d . but in ret urn yo u ge t a 
reliab le package tha t the kid s can operate 
for them se lves ove r and ove r agai n . 

RATING 
Lasting appeal 
Playability 
Use of machine 
Overall value 
s,stem Spectrum I 6K or 48K Publisher 
Longman software, Longman House. Burnt 
Mill. Harlow. Essex CM20 2JE Price £7.95 
Fonn.t Cassette uncu c e Machine Code 
Outlets Most high st ree t deale rs. 

3 
5 
4 
3 
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The new Electron from Acorn. 
Ask anr child at school why 

itS worth £199. 
MostBriti.sh children have one thin g in common 

with the new Electron microcomput er: they speak 
the same language. 

You see, the Electron is the fu st 
micro remotely in thi s pri ce range to 
use BBC Basic, the comput er 
language thati s rapidl y becoming 
the standa rd in Briti sh schools. 

But that' s not all. Most 
childr en will feel at home with 
the Electro n as soon as th ey lay 
hands on it. 

Thi s is because it has 
develop ed out of th e Micro that 
has been chosen by over 80% of 
schools parti cipatin g in the 
Government 's curr ent Micros In 
Schools project. It has a similar 
keyboard and has most of the 
fun ctions of this mu ch acclai med 
(but natur ally, more expen sive) machin e. 

So now children will be able to con tinu e th eir 
comput er studi es at home. They 'll be able to u se th e 
same edu cation al pro grams th ey use at school. And , 
if asked nicely, they'll be able to help willing adul ts 
take their fu st steps into computin g. 

All thi s for only £ 199. 

the Electro n is such an exceptional machin e 
at the pri ce. 

The Electro n is neat and compa ct. Yet it 
is fast and powerful (Full details, 

for th e techni cally mind ed, 
are in the box opposite.) 

It produ ces high 
quality sound using its 
own int ernal speaker. 

And itoff ersara nge 
of faciliti es many larger 
more expensive machin es 
ju st cannot match. 

For examp le the Electron's 
colour graphics have the highest 
resolution of any home computer. 

This is becau se the chip that 
control s the graphics , specially 
designed by Acorn, is one of th e 

most advan ced of its kind. As a result , 
th e Electro n delivers twice as man characters across 
th e screen as its closest competitor. 

BuiJt to last and to grow. 
Th e Electron has been designed and built to be 

a permane nt part of the family, year in year out. 
Particular care has b een paid to the keyboard. 

lt is electric typewriter style:ro bu stly constru cted 
A micro technologY-br eak-throu gh, with a good, solid ' feel: It has as e bar,a nd single 

And now a few , entr y keys for key comman s. 
reasons for adults why ~OW lfOU VE .uAST£R£D U0~5TERS, In oth er words it's comfortab le and 

WE COULD MOVE O~ 10 MO~EV easy to use,.avoidin g th e need for the 
MMJAGEME~T manual gymnastics sometimes associated with 

calculator style keyboard s. 
And it will grow with you via expan sion 

modu les, that Acorn are developing , to tak e peri­
ph eral additions such as print ers and disc drives. 
So as your knowl edge, int erest and ambitions 
develop, the Elec tron can develop with you. 

Additiona lly, to give you all the support 
you'll need to generat e your own appli cation s 
software , we've establish ed a phon e-in service 
att end ed by specialists to give advice,encourage­
ment and practical help. 

A gent1e teacher. 
The Electron plu gs straight into virtually 

any TV set and cassette p layer so you will be 
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ready to go as soon as you get it hom e. Money Management" through "Star ship Command" 
It comes not only with a comprehe nsive user to "Creative Graphics" (which, incidentally, include s 

guide, which describes the machin e and its function s, some spectacu lar thr ee-dim ensional rotating shapes). 
but also with a book that takes you step by step Natur ally, with its strong edu cational links , 
through the basic prin ciples .--- -- ------ . ------. , edu cational software will be extreme ly ~ • 
of programmin g. EXPERTS LIKE 'WHAT MIGRO? 

A free taste 
of its versatiJit):, 

AND I RATE THE ELECTRO~ 
HIGHE12 THAN MN OF THE 

COMPETITION. 
You will also receive 

an '·Introdu cto ry" ea ette which 
will put the Electron through 

its paces showing you a 
little of what it can do 

with its 64k of memory 
(32k ROM, 32k RAM). 

Th e cassette will 
give you a taste of 

ho se exceptional 
colour grap hics we men­

tion ed earli er;o f its ability 
to play and notat e music,a nd 

show you how it might help in 
ome accounting. It wiU challenge you 

to a few games and will, if you ask it,do your whole 
family's biorhythm s in a matter of second s. 

You wilJ in short , throu gh the 15 separat e 
program s it contain , get a glimp se of th e Electron's 
potential. But only a glimpse, for that potential is as 
limitle ss as your own inter est and imagination. 

A widenin g range of software. 
' lo help you realise some of that potential , 

Electron software already ranges from "Personal 

important for the Electron and even now O and 
A Level revision pap ers are being pro cessed for 
Electro n users. 

How to get your Electron. 
The Electron is available from selected 

W HSmith and local Acorn stockists. However, if you 
would like to order on e with your credit card, or if 
you would Like the address of your nearest suppli er, 
ju st phon e 01-200 0200. 

lla,xl" ;11·r. Software. 
2M llz 6502. BBC BASIC. 
321--110~1 :121--H \ \I (64K total) . Exlt' nsions ind .ud~ (nt~r9cr. n_oa1i~1g poi1~1 ~'!d strin.~. variables. multi ~im en-
lli~h r,•solutio n ~rnphi,·s 6-J.O, 256 ma, . soonal arrays: II· ... 111~.N . . . F.LSE. REPEA i ... UI\ 1 IL.pro cedures ... ,th 
S,·"'" displa) mod,·,. loc·al variabl es. 
8 .-ulours and 8 11ashin!! colour s. Op<"ratin g system allows ploL draw and f.U command s. 
1200 baud Cl'T S tape int<"rfaee with motor c-ontrol. Ew nt timing. 
Expansion bus for add-on int<·rfan , modu l<"s. Built-in assembler. 
Internal loudspeaker. 6502 assembly language can be mixed with BASIC. 
PAL UI lF output to ('olour Ol" black and white do mestic TV. A 
HGBoutput for colourmo nitor. Th A - El t 

_..__ 56-ke_y r_ull-tra-vc_l Q-W~-'.H-TY-kc-·)b-oa_rd_wi-th-spa_r •·-ba_r. _ ___ ....1...... __ e __ c_o_r_n_~ ec ron. 



The Prism VTXSOOO promises the Spectrum all th e fun of the phone. John Lett ice ge ts its numb er. 

e r 
Spec trum owners can now access 

Micronet. with the aid or the Prism 
VTX5000 modem. The Prism is a 

neat black box which fits tidily under the 
Spectrum and - with the a id of your 
customer ident ity number and password­
opens up micro news, down load able 
programs and Pre ste l to you. 

The unit itself is the same size as the 
Spectrum. and is simply designed , with a 
mode switch an on-line switch and a power 
light on the front. The back of the unit 
houses an edge connector which links to 
the Spectru m edge connector, and other 
peripherals can be con nected via an 
exte nsion in the ribbon cable. 

The manu al makes refer ence to Inter· 
face 1, and the Prism's construction is such 
that it should be possible to use the two 
toge the r. but we were unable to test for 
compat ibility. We did test a tota l of three 
Prisms - but that' s another sto ry - and 
there was no wobble prob lem with any of 
them. Ind eed, one of them clung onto the 
Spect rum with leec h-like dete rminati on. 

The combinat ion can only be good news 
for Prism, Micronet and the ·spectrum; 
Micronet increases its potential market 
massively by addin g the fast-grow ing 
numb ers of Spectrum users to its base. 

while the Spect rum gets new opportunitie s 
to display its potent ial. If all this pans out 
right , the advantages for Prism are fairly 
clear. 

Setting it up 
Getting the Prism and Spect rum up and 
runn ing is easy. You use the ribbon cable 
supplied to connect the two together, set 
the mode switch to MfNE T . connect the 
Pri sm to the te lepho ne ~ocket (if you 
don ' t have one of these beasts, ph one 
Briti sh Tel ecom an d go back to go), then 
power up and follow the instructi ons on the 
scree n . 

Thi s is the gist of the instru ctions in the 
manual that comes with the Prism , and you 
can see that they're not exac tly idiot-proof. 

First. the re is no proper diagra m to show 
you how to set the system up. The re's only 
one way you can set up the ribbon 
connector 's extension edge connecto r 
back of the box shows, apparent ly. the 
connector 's exte nsion edge-co nnecto r 
wedged firmly into the Spectrum's edge 
connector. 

It doesn't fit, clearly , but this drawing 
cou ld well cause much scrat ching of heads 
among new Spectrum owners. 

Th ere is also the quest ion of the little 

r 
silver switch labe lled 'On- Line·. This is 
initially referred to in the manual only in 
the sense or 'switch on the adapt or' . Late r 
on the re are furth e r im,tructions which 
partiall y exp lain , and part ially con tradi ct , 
the ea rlier instructions. For exa mple. 
should you replace your rece iver five o r 20 
seconds afte r going on-l ine? 

And why are the instructions in two 
sect ions at eit her end of the man ual? The 
number of people who'll read on as far as 
the seco nd lo t before trying to log-o n are as 
the gra ins of sand on the floo r of the 
Ritz ... 

Th ese may see m carpin g criticisms. and 
with many othe r micros they wou ld be 
largely irrelevant, but the Spectrum is 
being bought by a lot of people who 're new 
to the game, and who would appreciate 
clear, easy to follow instru ctions. 

In use 
That said , a little thoug ht befor e your first 
effort should see you alright . and once 
you've actually made the connect ion , the 
incredible Micron et maze adventure be­
gins. You wend your way through with a 
combination of number (for menu options 
or specific pages) and # and* . The En ter ; 
key produces#. while * is achieved by the 2 

... 



Symbol Shift. We Spectrum owne rs are 
being standardi sed ... 

It 's relatively easy to find your way 
aro und Micronet and Prestel once you've 
worked out the basic directory and menu 
pag es, but it's a Jot more fun to meander 
aro und them - you never know wha t you 
might find in thecou rseof a goo d browse. If 
you want to know more about where to find 
speci fie top ics. PC N issue 8, page 23 gives a 
brief directory to the 20.000 pages of 
Micron et. Once you've read that lot you 
can always try Pre stel. Prestel gives you 
access to a who le range of genera l and 
specia list inter est news and inform ation. 
You can ge t th e day' s headl ine news. hom e 
and interna tional. you can delve deeper 
into stories, and you can also tap ,pecia list 
informat ion sources on. for exa mple. 
commod itie s and financial topic s. 

You can also get to uri st information . 
chec k hotel prices home and abroad .. 
essent ially. if you're not a high powe red 
exec utive it's a very cheap way of pre tend­
ing . unt il the phone bill comes in . 

Software 
If the charm of stuffing your head full of the 
sort of information you'd never expec ted 
you needed in the first place fades, there's 
still the free down loadab le software to try . 
Sparing no expense. your PCN rev iewer 
sa mpled a number of the games available . 
To put it bluntly. the free games are fairly 
rudimentary . 

The standa rds are there . including 
Pacman . invaders and the like . but they 
have a great deal more in common with 
magazine listings tha n with com mercial 
games. 

There is th e argument that these are st ill 
ear ly day; in the Spectrum's relationship 
with Micro net. and that th e range of free 
software available will increase as the 
nu mber of users increases. but it see ms that 
there hasn't been a great deal of move­
ment. either in term s of quality or ga mes 
available, over the month s Micro net ha, 
been available for , say, the BBC micro. 

Of course, you can' t expec t too much for 
free. but the Spect ru m/Prism team-up has 
meant that the investment necessa ry to 
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join Micro net is far lower th an it was , and a 
conseq uence of th is might be that peopl e 
will be jo ining in the expec tation that it' s a 
bo ttomless supply of free software. A t the 
mom ent it cert ainly isn' t and ther e's no 
guarantee it will become so. 

However, Microne t can be viewed as a 
supply of cheap softwa re. which is a 
different matte r altogether . So far the 
supply of co mmercial so ftwar e available is 
limited. People who've owned Spectrums 
for getting on for a yea r now will get a se nse 
of deja vu when they see Master mind a,11.ain 
- a nea t little presentation. but not 
some thing th at's going to get you killed in 
the sta mpede to download . 

Micron et sp lits its com merc ial down ­
loadable so ftware into eight categories . 
on ly a few of which are currently down­
loadable. There were at the time of review 
only two 16K games for the Spec t rum . and 
altho ugh there were rather more of the 
48K variety. the range didn't quite fall into 
the cornucopia category. 

The men u alleges that there is educa­
tiona l sof tware now available. but I failed 
to gain access to any of it. Co nversely. at 
the time of rev iew busine ss so ftwar e wa, 
listed as unava ilable. but I d id manage to 
get through to a subsidia ry menu which led 
to - nothing. as ye t. Thi ; space to let. I 
assume. 

As for the 'general' softwa re. we had 
per haps bes t dr aw a veil over the somewh at 
specialist nature of at lea st one of the two 
on offer. 

T hat sa id . Spectrum Micronetters 
should not despai r . If you take a look at the 
softwar e that is now ava ilable for the BBC 
micro, you' ll see ther e 's much more of 
interest, and as the Spect rum is at least the 
eq ual of the BBC as regard s the amount of 
software avai labl e. thin gs should cha nge 
very fast. 

As for pr ice . it's difficul t to tell what 
thing s are likely to cos t when there's such a 
small range availab le. but the softwar e 
does pro mise to be fairly good value . 

Downloading the sof tware is aga in 
men u-d riven, and fairly st raightforward. I 
did have a few prob lems ge ttin g some 
games loaded - part icularly Midway. 

which appropriate ly eno ugh seeme d to ge t 
stuck somewhere in between - but this is 
pro bably attributable to the tele ph one 4 • 

system be ing not all it could be, ratherthan 
to any fault of Prism o r Micronet. 

One poin t wort h bea ring in mind is that 
you are automatica lly take n off-line when 
you dow nload so ftware. You have to 
log-on again. so tr ying various dodges to 
get your se lf back on the Micronet merry ­
go-round is a particularl y pointle ss exe r­
cise. I initi ally thought th at you were 
always. taken offl ine. whet he r or not you 
had successfully down loaded. but this 
see med to vary. On one occasion. after an 
unsuccessful t ry. I was left on line and 
menu-Je ss. and altho ugh I'd seen money 
clock ing up while downloadin g was being 
attempted. I lost track of th e bill while 
gett ing out and going back to go. I foresee a 
certain paranoia amo ng Micronett ing 
tight wad s. 

Verdict 
Cons idering the difficultie s you would 
have hadgettingyo urSinclairhoo ked upto 
the ph one lines , neve r mind linkin g int o 
Micron et, ju st a yea r or so ago , the 
VTXSOOO comes into the dr eam come tru e 
catego ry. It plugs direct ly int o the phone 
lines, so th ere's no problem with ex­
traneou s noise - which you'd tend to 
encount er with an acoustic mod em - and 
ther e's no fiddling around tryin g to ma tch 
your handset with the modem . 

The Prism also has all the so ftwar e 
ready-installe d . so just powe ring up takes 
you into the main men u ; in this sense it's 
very user friendly . and is easy to handl e 
once you've got the hang of the system's 
basic working me thods. A mor e detai led 
ma nual would have made it even more 
access ible. but even the shortco mings here 
are relatively easy to surm ount. 

So if you want to ge t into Microne t and 
Preste l. the Prism offe rs a cheap. nea t ly­
styled and efficie nt way of do ing it. But 
more impo rtant than that is the fact tha t 
commun ica tions tech nology see ms to be 
follow ing micros as regards pr ice. We 've 
now got to the stage where both micros and 
the abili ty to comm unicate with the world 
outside can be affo rd ed by a wide range of 
people. 

It' s now only a matter of time before a 
wide range of da tabases can and will be 
accessed by home users. and the Prism isan 
ind ication th at the time involved could be 
very short indeed. 

If Pri sm doe, the ~ame fo r other micros. 
the aco ustic mode m would certainly see m 
to be on the way out. and as far as the 
Spectrum is concerne d the VTXSOOO 
repre se nts a giant step . It isn' t simply a tool 
for Jetting th e machin e be used with 
Microne t - it' s a ro ute out into the big 
wide wor ld . and it will at least start the 
Spec trum off in the direc tion that micros 
will be taking through the home inform ­
ation revo lution. 
Item Prism VTXSUOO Machine Spect rum 
16/48K Manufacturer Prism Price £99 .95 inc 
VAT. p&p Contact Micronct 800. Scriptor 
Cou rt. Farr ingdon Road. London ECI 3AD. 
0 1-2783 143 

31 



I PCN PRO-TEST I 
Lf .I~~~ I .I: I~ :1•11...-tJ 

Bri an Cadge gives you the lowdown on th e new Ext e nded Bas ic that goes with Drago n's d isk d rives. 

Extend your Basic 
without the tears 
T:1e Dragu n\ 16K Mic ro,uft Ba,ic i, 

probably one of the mo,t co mp lete 
built -in Ba~ic, availab le for an v , ub 

£200 micro. It offers 78 co mm and, a;1d J.j 
fun ct ions and executes at a very respect­
able speed. And the new Dragon di, k drive 
system and con troller add a num ber of 
useful wor ds to the Basic that make it all the 
more power ful. 

Last week we loo ked at the dri, e, anti 
the Extended Basic provided with the di,k 
contro ller. and now we"II show vou how to 
put some of those Exten ded Ba,ic com­
ma nds on you r Dragon with o ut buying the 
syste m . 

The programs prese nted he re give you a 
fu rthe r six command, and ten function,. 
T here is an as,embly lang uage li,t ing for 
you to type in. and a Bas ic li~ting for thos e 
without those wit hout assembler, . 

We' ll go into how the program wo rks 
later on. but fir,t an explanation of how to 
use the new funct ions. All arc accessed via 
a new reserve d variab le. ·q ·. T his ha, 
replace d the MEM funct ion. but don"t 
wo rry. as thi s has in turn bee n replaced by a 
new function. 

Th e correc t syntax to use is: XX = 
%s tateme nt. where ·s tatement" i, cithc r a 
funct ion or comma nd . XX is an y variable 
and will contain the result for a function. or 
zero for a com mand. 

Alternat ively . you can use ?%sta te me nt 

to pr int th e res ult strai ght to the scree n . 
For examp le. the function FRE$ will 

give the amo unt of free st rin g ,pace 
remaining. Thi s wo uld be typed as 
XX ='}c FR E$ or ?%F RE $. O n power up 
the re ar e 200 bytes rese rve d fo r st ring,. 
This is changed by the Clea r command .• rnd 
by keepi ng an eye o n th i, value you can 
avo id OS erro rs (out of string ,pace). A line 
such a,: 100 IF 'k FRE$ <.'i0 TII EN 
•)··String space ,hort ,.. would be an 
example. 

l l lM EM will retu rn the hi1:hest mcrnorv 
location th~t Ba, ic ca n use: which i, on~ 
less than the second number in a Clear 
command. Again. you acc..:» th i,. a, all 
new ,tatement,. via the ·<Ji· func tion '" in 
•]C,4,HI ME M . 

Memory monitored 
PR OG L give, the leng th in bytc, of the 
Basic prog ram cu rre ntly in the memory. 
ST ATUS returns the status o f thc cassette 
interface . a 7ero indicating tha t it i,Clo,e d . 
one meaning open for ' inp ut. and two 
meani ng open for output. U~ing th i, in 
prog ram, can help prevcnt AO error, (file 
already open). 

A lthough the J OYST ICK command i, 
very good. there i, no function for re ad ing 
the joys t ick"s fire button - )O U have to 
mess aro un d with PEE K, and loi:ical 
AN Ding. T RIG R will return a lJ if the ; ie ht 

10 CLEAR200,31899 

joy stick button i, presse d and a I if it is not. 
Similar ly. TRI G L works with the lef t 
joyst ick"s butt o n. 

the KEY IN fu nct ion is ,im ilar to 
INKEY$. hence its name. The difference is 
that it pauses prog ra m execution unt il a kc) 
is pressed a nd then ret urn, it, ASC II code. 
eg: 

100 PRI NT ··Pr ess l, 2 or 3" 

II OA =<;f KEYI N 

120 IF C HR $(A) = ··J" TH EN .... etc 

Some co mputer, have a DEEK func­
t ion: thi, is , imilar to PEE K e~ccpt tha t it 
gives a 16-hit resul t. If you type·)(, DEEK 
(25) you will ,cc the start addn:,, of the 
Ba, ic program text. Th e equ iva le nt in 
norm al Ba,ic would be "!PEEK(25) 
256+ PEEK(26). Th e DEE K functio n i, 
not o nlv ca,icr. but cxccutcs fa,tc r . 

FR(E hm, replaced the normal MEM 
func t ion. which i, no lon11er available and 
doesexactlyt hesame thi,~g. Type', FREE 
whc re\'e r vou see MEM. 

Error t;app ing would he an extremely 
u,cful function to have. When an er ror 
occ urs the program usually , top, with an 
error me ssage . throw ing the uscr back to 
command level. 

With the exten ded Basic. if ,ou add the 
following line at the beg inning of your 
prog ram: 
10 XX = % T RA P I O<Xl 

CODE 

0 = 
2 c 

4 = 
6 = 
8 ~ 

ERROR MESSAGE 

?NF ERROR 
?SN ERROR 
?RG ERROR 
?OD ERROR 
?FC ERROR 
?O'·I ERROR 
?OM ERROR 
?UL ERROR 
?BS ERROR 
?DD ERROR 
?/0 ERROR 
?ID ERROR 
?Tt1 ERROR 
?OS ERROR 
?LS ERROR: 
?S T ERROR 
?CN ERROR 
?UF ERROR 
?FD ERROR 
?AO ERROR 
?DN ERROR 
? IO ERROR 
?FM ERROR 
?NO ERROR 
7IE ERROR 
?DS ERROR 
?NE ERROR 

20 FORia3!9 00 TO 32 4~0 · READ A$, F"CIKE I,VAL< "&H"+A$),NEXTI 
30 FOR!a~:1900 TO 324::;0 • CS•CS+PEEK< I ), NEXT 

32 

10 z 
12 = 
14 c 

16 c 

l S = 
20 = 
22 • 
24 = 
26 = 
28 = 
30 3 

32 K 

34 ~ 

36 • 
38 • 
40 a 

42 ~ 

44 a 
46 c 

48 a 
:50 = 
52 = 

40 IF CS<>65473 THEN STOP ELSE EXEC 3 1900 
50 DATA 8E, 7E ., C3, F3F, 011 26, 10, SE, 8 1 , CA., A6 , A0 , A7., 80, 10, 8C ., 82., 2C, 23, F6 
60 DATA 86,A5,A7,80,10,8E,82,30,A6,A0.A7,80,10,8C,82,93,23,F6,8E,7F 
70 DATA 4 7 , BF.• 01 .. 28, 10, SE,. 7C, E5 , 10 , AF, 88, 36 · SE .. 7E, 27, BF, 01 , 92, SE, 7E 
80 DATA 4D,B F,01,95,8 6 ,7 E, B7, 01,91,B7,01 ,9 4 ,39,8E,7E,58,5F, 10 ,9 E,A6 
90 DATA A6,A 4 ,Al,8 4 ,26,20, A6,80,8 1,80,2 4 ,06,A l , A0,26,16,20,F 4 ,84,7F 
100 DATA Al· A0, 26, 0C, 10, 9F, A6, 58 · SE, 7E, A3, 3A, AE, 84. GE, 84 , 30. IF, A6, 80 
110 DATA 81, 80, 25, FA, ::;c, Cl,. 10, 25, CC, 7E., 88, 8D, DC, 23, 93, 21, DD, 52 , 7E, 9C 
120 DATA 3E,9E,27,9F,~2,7 E, 9C,3 E,DC, IB ,93,19,83,00,02,DD,52,7 E,9 C,3 E 
130 DATA C•6, 78, 7F., SC, 36, 90, A::;, F6, FF, 00, 81, 4C, 27, 0A, 81, 52, 10, 26, 0E , 3D 
140 DATA C4 , 01, 20, 03, C4 , 02 , 54, 90, 9F, 7E, SC, 36, BD, 88 , E5 .· 27, FB, I F, 89, 7E 
150 DATA SC,36,BD,SE,83, 1F .. 10 ,D7, 9B, C0, 10 ,D7,9A, 16 ,0 0 , E3,8D ,8E,83,9F 
160 DATA EID, 9E, BD, 26 .. FC, 16 , 00, 07 , BO, SE, 83, RE, 84, 9F , 52 .. 7E, 9C, 3E, 9D, A5 
170 DATA 81,88,27,0D,81,C2,10,26,0D,F7,86,FF,B7,01,48,20,03,7F,01,48 
180 DATA SC•, 00 , 9F, 16., 00, BI , 86, 3F, 87, FF, 23, 80 , BE, 83, 9F , 8D, 10 .. SE, 88, 88 
190 DATA A6, A0,B7,FF,20,10,8C,B8,80,23,02,20,EF,9E,8D,26,EF,86,37,B7 
200 DATA FF,23, 16 ,0 0,8A ,9 E, A6,BF, 7F,BF,BD ,8 E,83 .. BF,7F,BD,16,00,7C,F6 
210 DATA 7F, C3, 7E, SC, 36, SE .. 7F, Cl, SF, 52, 7E, 9C, 3E .. 9E, 19 , BF, 7F, C4, 9E, 18 
220 DATA 30, IE , 9F, 19, AD, 9F, A0, 04 , BE, 01, DA, 9F, 7E .. AD, 9F, A0, 06, 9E, 19, 9F 
230 DATA 7E ,AD,9 F,A0 , 06,96,7C,4S ,27,02,20,F3,9E,7E,30,1F ,9F , 18,BD ,BD 
240 DATA DC,BD,84,IF,BD,83,ED,8E,7F,C4,9F,19,7E,83,71,F7,7F,C3,9E,68 
250 DATA BC, FF, FF , 26, 01 , 39, BF, 7F, Cl , BE, 7F, BD, 8C, FF, FF, 27, F4, 32, 62., BD 
260 DATA BA,C3,7F,00,6F,BE,7F,8F,9F,A6,7 E,8::;, AB,34 , 10,8E,FF,FF, BF,7 F 
270 DATA BD,35,90,.5F,7E,8C,36,46,52,45,A4,48,49.,4D,45,CD .. 50,~2, 4 F 147 
280 DATA CC, 53., ~4 .. 41 , 54 , 5~ , 03 .. 54, 52 ., 49 , C7 ·' 48, 4~, 53, 49 , CE, :57, 49, 44, ~4 
29 0 DATA C8,~0 ,4 1,55,53, C~, 44,45 , 45 ,C8,41,46,45,4~,C 4 , 4E,4F, 49 , 53 ,C ~ 
30 0 DATA 46 .. ~2., 4~ .. C5, 54 , ~2 , 41, 00, 4!3, 52 , 0 2, 45, 52 .. cc, 4D, 4~ .. 52, 47 , C5, 70 
3 10 DATA 20,7D,29 ,7 D,30,7D, 3C,7D,4 1,7 D,5C,7D,66,7D,7 4,7D ,80 ,7D ,8 A,7D 
320 DATA A6,8C,31,7 D,C D,7 D,DB,7D.E l ,7D,E9 
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then ifan error occ urs. the program will no t 
crash . but will do the equivale nt of RUN 
1000. Th e line nu mbe r afte r TR A P can be 
any you like. but it must be one th at exists 
in your program . Here. XXi sju st a dumm y 
variab le used to access the Tr ap command 
and will contain the value zero . 

Trapped 
When an e rror has occurred . % ERR will 
give its code (see the table for corres pond ­
ing cod es to erro rs) and % E RL will give 
the line numb er at which the error occur ed . 
So. if you have line 10 as above. then line 
1000 might read : 

1000 PRI NT "E RR O R 
NUMBE R";% E RR ;" OCCU RR ED 
AT LINE '';% ERL 

1010 PRI NT "RET U RNING TO MA IN 
MENU ... " 

1020 GO TO 100 

The T RA P line number is cle ared if 
RUN is used and does not operat e in 
command mode - you do n' t want a 
pro gram to start ru nning itself if you spe ll 
LIST incorrect ly! 

T yping ?% ME RGE will ·me rge' the 
nex t pro gram on tape with the one in 
memory- no file name is used . Make sure 
that the last line num ber of the current 
progr a m is highe r than the first o f the 
pro gram to be merged . 

Use R EN U M if necessa ry. but note that 
the line num ber after Trap will not be 
readju sted . 

XX = % WIDTH n will se t the width of 
the pr inter to n ( this is usua lly 80). Then. 
XX = % AFE ED O N will linefeed the 
printe r at this width and XX = % A FEE D 
OFF will turn o ff au to lincfee ding . By 
typing; 
10 XX = % WID TH 32 
20 XX = % A FEED O 
printe r outp ut will be as it wou ld appea r on 
the Dra gon 's 32 co lumn screen. 

PAU SE n will pause progra m exec ution 
for ·n· 1/SOths o f a seco nd. Th erefo re. XX 
= % PA USE SO will pause foro ne seco nd. 

NOISE n will produ ce white noise- not 
usually available on the Dragon - for ·n· 
1/SOths of a second . ie XX = % NO ISE 25 
will produce noise for 1/2 a secon d . 

Th ose are a ll the new co mmands. 
Remember. all ar e accesse d via th e pse udo 
variable·%· - typing just PA USE 50 will 
give an SN erro r . When you have 
successfully typed in and RUN the Basic 
loader prog ram . save it and type NEW . 
The extended Basic is now ready for use -
t ry the exa mple progra m listed to get the 
idea. 

Machine codified 
Finally. for those machine code maniacs 
interes ted in knowing how the prog ram 
actually works. here's a very brie f descrip­
tion . The Basic vectors for the function 
word table and function despatch tabl e are 
changed to point a t RAM . and these tab les 
are moved int o RAM. The MEM function 
is changed to % and its vecto r is cha nged to 
@ BEG IN. Wheneve r % is exec uted . 
control goes to the prog ram "s own despach 
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7C9C 
8990 
7C9C 6E7EC3 
7C9F BF0 126 
1CFl2 108EB1 CA 
?CA(. A6A0 
1CA9 A760 
7CAA 1 08Cl322C 
7CAE 2JF6 
7C80 86A!i 
7CB2 A7 80 
1CB4 108£ 8 230 
7(88 A6A0 
7CE-A A78 0 
7C6t" 108C.S293 
7CC0 23F 6 
7CC2 SE7F4 7 
7CC!i 8F0128 
7CC8 108E7CE:5 
7CC.C 10AFe836 
7C00 BE7E27 
7C03 BF0192 
7C{ € 8E7E40 
7C [•9 Sfl:H 9, 
7C.C•C 867E 
7COE 8 70191 
7CE1 8 70 194 
7CE4 39 
7CE:5 
7C'E:5 8E7E~F 
7CE9 !iF 
7CE9 109EA€> 
7(EC 1'1914 
7CEE Al8 4 
7CF0 2620 
7CF2 A680 
7(.F4 8180 
7CF6 2 406 
7CF8 A1Ae 
7CFA 2£.16 
?CFC 20F 4 
7CFE 847 F 
7(100 AIA0 
7002 2€;0( 
7004 t09rR6 
7()07 '5£1 
7008 BE7EA3 
7006 3A 
70 k'IC Aefl& 
?'00E 6E84 
1010 30 1F 
7('>12 AH;n 
7014 9180 
7016 2~FFI 
;oc,1.~ :;c 
7019 C110 
7CJ19 2~ Ct 
7M D 7£8 68 (1 
702 0 DC23 
702 2 93 21 
70i 4 DO~;; 
70 26 7E~C3E 
702 9 9EZ 7 
702 8 9F:i i 
70 20 7E9C3f: 
70 30 DCl F 
1on 9~ 1~ 
70 34 8300~2 
703:7 [,[ ;,:5p 
7C'39 7E~C3E 
?OX: D678 
70:'E i"E8C~~ 
70 4 1 '?C>A!i 
70 4J F6FF00 
70 46 01 4C. 
-0 4 $ 270A 
104A 8152 
70 4( 102'50F. 30 
7C"~tl C40 1 
71>~ 2 2003 
10.:,4 ( 40 2 
iCi!i6 :;4 
70 ~7 ~[>9F 
70 ~·9 7[8 C.3t> 
7C>~C BC'9'f:C~ 
7C:,F 27FEI 
7(!0 1r09 
7( •f ;!I ;"( ~,:.313 
70 €6 BOSF.83: 
7[,~~ 1Fll2' 
7068 (•790 
7C•€l • C.i'lt 0 
706-F c,7_~R 

9~0 PPT 
20 @FC.EF'R EIX• ";,!5725 
30 liS TAPT LC'" • fiR'::S 
30 ST/. 23 4 
30 L(., f • '.33226 
40 lil.OOF' LC'A • 'f + 
4f:' S.TA , Y• 
40 (NP I • 333C::4 
40 EILS !!L Cl(IF' 
'51Et Lt.•A "1 ZB • 1 Y. 
~'1 -::rR ,>'• 
.50 LO'( • :.i"3328 
€0 € L P2 Lt"A ,) • 
t-0 S TR , X• 
60 CMPY · ~:,, z:7 
60 BLS !?LPZ 
;-0 Lor· • llRES• 13C 
70 ST>: 296 
$0 LC,Y • !lEtEt;l tl 
s0 sn ~4 • .,, 

90 LO, • GEf\POR 
90 ~T>< 40 2 
,c, LOY • G!PUtl 
90 STW 40!, 
~0 L[P • 12( 
90 S TA 40 1 
90 STA ,e, 4 

1ee RT$ 
1 It • t?&ECltl EQL• • 
120 LO>-> • 41TABLE 
I ".:10 C'LPEt 
140 flLP L(:1' ·16~ 
1! 0 LOA ,\' 
I ~(~ CMFA ;... 
1 ~0 8 "'E !?NE;. T 
160 fiCHE L~ ,>• 
lf0 CMF'A • te 
lfl'I EHe!$ ~LFIST 
170 C'MPA ,) • 
I 70 EINE litJEI' T 
170 SPA !::CHE 
160 qLAST ANOA 1112; 
1~0 CMPA . ,. 
1 £0 EIHE 1?•1(r 
190 S TY >1E=6 
19(' L'S-LP 
19'-" L(\>" • l!C-•ES-F"".::. 
19(' ASl< 
150 LO~ >1' 
19{:' .IMP ,,. 
am 111,E· 1.eF1-: -1 >< 
C:llll !lt lE>.T LC·fi r • 
Zl E! Cl1PA • 1,B 
21(t BLO lil'IE>'T 
2 1lll I NCe 
2 10 C11PF 1U 5 
2 1El E:°LO 111..F' 
220 JMP liFCE F''" 
ZJ0 !!f F>"E L DO ;.J ~ 
23i:t SJ BD >;!? 
230 STD .1~2 
240 .>11P 3393'8 
c~0 c,;,1t1 Lr;.. >-::i~ 
2~0 sT>< >ez 
26('1 Jt1F' ~??SE-
270 G"F"t.:QC L ')C, >27 
270 SVPO >'2: 
2:-0 <::•JBD • 2 
27ei .::re, ,e,; 
2A0 JMP 1$398 
290 &$ TAT LC'E 10:.0 
2)0 _.;1~ 3~?9 4 
300 (?T~IG. JS F 1~:5 
'.310 LNI 6'=26(l 
~20 .MPA • 1L 
32 0 El~O !iL.EF T 

3.Z0 C 1Fl1 "' ' " 
r('I LPNE l:F CERR 
? 4( 1 ,.:i~C'E' • t 
$4(:i 8 1;'FI t!S VAL 
3~('1 t:?L EF<r ~"'OE, •z 
~:;0 L ~'"'e 
3~121 llF' i:t1,. ,.1':,I.: )t :; 9 
3€0 J'1F ::1?5' -l 
370 ~...-E-dH . $ ~ 48l01 
:,7.;:, E'EQ f.:l"li'r 111 
Je~ TFP A E 
7-~0 JMP 1:~;194 
:<~£; t:1,J[,T,-I • SF !C:49'3 
4(' ~ -c-R -i..( , 

41?0 S TP >1!5:5 
41 ('1 S·.'E<e • 1~ 
4 l~ '$Tf: , :-.i. 

7071 1600E:J 
1 0- 4 EIDElE8~ 
7077 9FS O 
7079 9E80 
707 8 26 FC 
707[) 160007 
7080 SOSE83 
7083 AEB4 
7C,E"~ 'jf~ 2 
7087 7EJC 3E 
7C>SA 90A":i 
709C 9 188 
70SE 2700 
7090 91C2 
70~ 2 10260{•F7 
7096 B6FF 
7098 9701 4 9 
70 98 20 03 
70 90 7F0148 
70A0 80009F 
70 Ft3 1f00B! 
70A6 8f3F 
70A8 E'7FF23 
?DAB SC,BE83 
70 AE 9HlD 
7DP0 10ElES~8EI 
708~ A6AO 
7006 B7FF20 
1oe:;9 1 ee:ceeqe 
700() 2302 
70 EiF 20CF" 
70Cl 9E90 
70C:? 26EF 
70C ~ S:63 7 
70C7 87 FF2;) 
70CA 1600aA 
?DCO 9EA6 
70CF 8F7F8F 
700 2 80SE83 
7005 8F7FfD 
7006 16007( 
70 08 F67FC.3 
700£ 7El3:C36 
70 El 8E7FC1 
7t>E4 9 r~,2 
7C>E6 7E?C3E 
70E9 9El~ 
7DE8 SF 7FC 4 
70EE 9E19 
70 F0 3 01E 
70FZ 9 F'19 
70 F4 A()~A004 
70 F8 eE0lC>A 
70F8 9 F7E 
70FO R09FA006 
7E01 9E19 
7E0~ 9F 7E 
7E05 A09FA006 
7E09 967C 
7E0B 4C 
7E0C 2702 
7E0E 20F'3 
7£ 10 9E 7E 
7E l2 J 01F 
7£14 9F1B 
7El6 9060( '( 
7£19 90 9 4 1F 
7El C 80e'3EC, 
7£ 1F 8E7FC4 
7E22 9F t 9 
7E24 7E8871 
7E2 7 F77FC 3 
7E2A 9Ef8 
7E2C 9CFFFF 
7E2F 2601 
7E31 39 
7£32 8F7FC I 
7E35 BE7FOO 
7£39 8CFfFF 
7EJB 27F4 
7E30 326? 
7E.'3F EIOBRCJ 
7E42 7F006F 
7E4 S BE7FE:'IF 
7E49 9FA6 
7E4FI 7E9.!5A? 
7[ '40 3 '410 
7E4F 8EFFFF 
7E~2 BF7FBO 
7E5 5 :35 90 
7E57 5F 
7E~B t E8C36 

4Lt'l L 0:RA t!OOtlE 
430 f?PA,..,~( .;SF' ~· 41:1~ 
440 sr .. ) 141 
4~"' li'?AU lt' )( > 14 i 
4,0 eHE 12F'.:tU 
460 LS:RA 1200f4E 
4 7£1 l'.i'OEEI( JS R :,l-6493 
480 Ltn< >< 
4SC 'STr' >1?2 
490 .Jl'1P 3~99S 
490 l1?FEEt1 J':,1? >I t>!> 
!i00 CMPA • 136 
~00 ee:o tl~ N 
~t0 (MPA 1119..:. 
510 LSt lE ll~Cft.:"J.' 
,z0 LOfl • 25!i 
::20 PA 3ZEI 
520 SRA tiRFO 
:;ze t!FION CLR 328 
54 0 C??F[) JSR 15$1 
~40 LPRFI !JC>ONE 
5:i~ !1h0 ISE LOA • 63 
550 STA 6::J l !i 
56 0 JSR 36403 
~ ST>< ) 14 1 
~70 1WO I2 L01' • ::.~000 
!iS0 (?tlOJ LOA , y .. 
~ee 'STA 6~312 
!i80 Cf"!P"f 11480€'0 
560 BLS ~Tl11 
!1?0 BRA (! t lOJ? 
:;~0 llTIM LC),. >l•h 
:590 BNE e~·o I 
600 LOA • !IZ 
600 STA 6~ 315 
600 LE:J:'A GOOt~E 
610 l!TF'AP LO>< ) 166 
Sl 'cl t::.TX llTAOR 
620 JS R 3649 3: 
62 0 S TX !!TUNE 
63C LBRA li~E 
640 @EFR LOB eEF'C oc., 
640 JMP :::i~9 4 
..;50 eF.PL LO,.., IJ!ERLl ME 
6!-0 .::Tx >82 
6~ JMP 39j5JS 
6 60 1?11ERGE LO>< ,,2-, 
~60 ST>< <iSTOR 
~ LD>< >27 
66e L EAX -2 , )( 
6£:0 ST>< ) 25 
670 J SR < I A00 4 ) 
61:10 LO>< 114 7 4 
6 90 S;T>< >12 15 
69 0 .JSP < I A0 06 ) 
700 LO;.. ) 2!5 
710 @LOAD $T>! )1 2~ 
; u, J SP 1 -IA006 ) 
710 LOA >124 
71 0 lH CA 
71f:' E'EQ IEOF 
710 E=:PA ILOAO 
720 r'!EO;- LO)( -. 126 
720 LEA>C -1. J< 
720 STX .127 
730 .JSR 49604 
7 40 ,y:.R :::i382:'.:I 
7!10 .JSR 33773 
760 LC>X ti'~TOJ:' 
76 0 STX >2!i 
77 0 J 1P 33649 
7130 ~ERROR $.TB t:!ERCOO 
780 LO>< ) 104 
790 CMP>< • 6!i!l3!5 
790 BNE !?Pf:'O 
790 eRTS RT$ 
80 0 G:PRO 'STX f1ERLJUE 
0 10 LO.-: G!TL ltlE 
$1l'I CMP..< • 6!i!i~!i 
9 10 BEO !!'RTS 
920 LEA"; 2 ,5 
1:\20 J'SR 47011 
820 CLI.' 111 
@30 LO..: ~TACR 
A30 ST)( >166 
1:140 JMP 34216 
8~0 (?Rl~l PSHS X 
R~0 L(>),, • 6~:53:5 
El~0 ': T>. t!TL IU E 
e::o PUl~ x PC 
660 iOONE CLRP 
860 JMF' 3!5':194 

1£ ~ 465245 A44 ~ 4G4C>4'5 970 t!TABLE FCC .. F~E ". 164 , " MJHE'' 20~ , "Plo:OG'' , 204 , "':iTATu·• 2 
l l , ' TPI",19'9,''kF 't l ' , 206 
7E7e !57494 454C€15e4t 55 i;e e F CC " l,JJ{'T".2 00 ,"P AL•S" 197 ," 0EE ", 20 3, '' AFEE ", 196," 
~,OIS" . 1~7, " FRF'", 197. ·•TR~' , 20€1, "ER". 210, " ER" 204. " 1'1EPG" 197 
7EA3 702 0 70297r. •30 703( 89 0 l!D£SPA FOB rin•·e . 1rnt1 , l?PROG, (!'STA'T ,(!TRIG , (!KEYIN , !!'Wit;,TM 
, l!PFIUSE, f!OEEI" , (!Af"EEr1 ,ll'HO I S.E • 35989 , <!TRAP, l!EF?~, l!l:RL. . eMERGE 

Above is the •sse mbly langu-ie listing. If you do 
not own H • ssembler, use the Basic listing on p-ie 
28 opposite. 

routine. which checks for the command s 
mentioned a bove. When foun d it ju mps to 
the co rrec t ro ut ine - these are labe lled 
mostly by the command name. eg(a TRAP 
for the trap command . 

Beca use of the way Basic tries to 
compress its lines, take care when using 
Ext end ed Basic in direct mode. In prog ram 
mode the re should be no problems. 

7EC3 
7F60 
7FBF 
7FC1 
7F'C3 
7FC4 
7FC6 

900 QRES PMS 2'=iC 
910 f?TLPIE PM~ ? 
'll0 l!T FIOR J;::MS 2 
92P tiERL I NE Pl"P Z 
930 fiEf\ CC(, PMEI l 
940 11':T(I P RMF 2 
9~~ ~ t·I[) l! STAPl 

Th e individua l ro ut ines use many ROM 
calls which . for exa mple. ge t the value of a 
following num be r. ret urn a va lue to a 
variable. or cont ro l the casse tt e inte rface . 

Users with asse mbler s can change the 
keyword s I have used to th eir own ta stes. 
keep ing within the memory limits of the 
program . by a lte ring lines 870 and 880 of 
the assembly language listing. 
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Bryan Skinner checks out NE C's long overdue comeback in the big business micro field. 

The NEC's step 
T:e spate of new micros being laun­

hed in the UK shows no sign of 
bating. The introduct ion of 16-bit 

hardwar e, ope rat ing systems and applica­
tions software has furth er serve d to 
stimul ate manufacturer s kee n to keep 
abreast of. or crea te. com petiti on. 

Eac h new 16-bit micro has at least one 
uniqu e feat ure and NEC's Adva nced 
Personal Comp ute r (APC) is no excep­
tion . It may eve n have more than its fair 
share of innovation s. 

The APC is not brand-new . It was 
released in Japan so me two yea rs ago . in 
the US in May 1982 and in Austral ia last 
November . Its disk capac ity. processo r 
speed and graphi cs were . in Australia. 
compared favo urab ly to the IBM PC and 
the Sirius. 

The first impr ession is one of sheet size. 
The APC is a large and heavy beast, 
weighing in at S()lbs with keyboard. Thi s 
makes it difficult to move aro und but raises 
the question of the exte nt to which one 
might want to move a micro around once its 
use has been clearly defined . 

Th e cream plast ic case is some 18 inches 
square. though there is a peculi ar visual 
illusion whereb y the machine appears to be 
deeper than wider. Despite its appare nt 
size. it docs not take up much more 
desk-space th an comparabl e machines 
such as the dual processor NCR Decision 
MateV. 

Th e second impre ssion is that this 
machine has Sin drive s. We have become 
so accusto med to the standa rd 5V,in dri ves 
(be they full-he ight. two-thirds or half­
height ) that thi s comes as something of a 
surprise at first. Why has NEC taken the 
appa rentl y retrograde step of using yester­
day's technology in a brand -new 16-bit 
machin e which it hopes will capture a large 
proportion of the IBM PC market? 

A few moments' thought reveals the 
log ic. First , the capac ity of the drives: the 
AP C's double -sided double-densi ty 
(DS DD ) format provides about IMb of 
storage per disk. At £1 ,985 for the 
twin-drive monoc hrome vers ion , the APC 
must be the most cost-effec tive micro in 
terms of disk capacity on the mar ket today , 
surpassi ng even the DSDD Sirius at 
£2.695. 

Second , the mac hine can read standar d 
IBM 3740 single-sided single-density 
(SSSD) disks. This format has been around 
for long enough to have become almost an 
industry standard and so many companies 
have facilit ies for copying prog ram s on th is 
disk format. 

Most softwar e d istributors are supplied 
with master disks on this forma t so they can 
easily make copies of progra ms to suit the 
AP C without having to worry about 
matching an awkward disk format such as 
that of th e Sirius and Mimi. Softwa re 
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should be availa ble for the A PC from more 
source s tha n is the case for most ot her 
micros. 

Of course. the IBM format gives only 
some 240K of disk capacity, but the nice 
thing abo ut the A PC is that it automat ically 
recognises what sort of format disk is being 
used. so you can eas ily t ransfe r files from 
one type to another. You can. as l must 
confess l did , create problems if you start 
using an SSSD disk then swap it for a 
DSDD (or vice versa) without doing a reset 
or con trol-C. 

Documentation 
have never see n such a cornucopia of 

manuals. Th ere's an Operator's Guide. a 
System Refe rence Guide and a Mainte­
nance Guide - from which l swear you 
could const ruct your own A PC- and even 
a CP/M-86 User 's Guide and separate 
CP/M-86 Reference Guide . 

Th e man ual s are cove red with a light 
brown substance which I can only describe 
as ·suedette '. This has the unforeseen 
advantage of giving the texts a high 
coeffic ient of friction so that they stay in 
place when propped up as desk or 
tab le-tops. 

The manuals are well-pre sented and 
range from novice 's introduct ion to a 
micro (clearly exp lained definition s of 
phrases such as 'boot ing up') to an 
eng ineer 's workshop manual (de tail ed 
circuit diagra ms and technical spec ifica­
tions of the PCBs) with everyt hing you 
could wish to know abo ut the machine in 
be twee n (includ ing a guide to 8086 assem­
bly lang uage programm ing). 

There is almost too much information 
and I found it difficult to find my way 
aro und such a welter. Even so. a welcome 
change from the paucity of useful detail 
that so many manufacturers see fit to 
prov ide. 

Keyboard 
The keyboa rd , like the rest of the machine , 
is large. An enormous coiled lead connects 
it to the rear of the machine and allows it to 
be placed up to Sft away from the scree n. 
All cables provided were of a genero us 
length. It was somethin g of a novelty to be 
ab le to set the printer up far enough away 
from my desk to avoid interference with 
telephone conve rsations. 

The keyboard is standard qwerty but 
looks a bit old-fash ioned compa red with 
the superb e rgonomic design and modern 
styling of the IBM PC or T I Professio nal 
keyboar ds. The keys have a pleasant feel, 
with a shor t trave l and posit ive response , 
though fee ling a bit functional. I asked 
some typists for their op inions and most 
were favo ura ble. 

There are 109 keys, including numeric 
keypad and 22 progra mmab le function 

... __ _ 
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keys which unusually can usually be 
shifted , theore t ically giving 44 user or 
program-defined functions. In practice, 
howeve r, only 32 such funct ions can be 
charac ter strings - eg commands such as 
PIP B:=A:*. *(VO]. 

The keyboard also has a clea rly labelled 
Back space. Control, Tab, Escape , Dele te , 
Insert. Clea r/H ome, Break /Stop , arrows , 
print keys and so on. The keyboa rd 
cont ains its own chip which is supposed to 
provide a 64-character buffe r - rather 
excessive and genera lly not available as a 
' type ahead buffe r' during program ope ra­
tion . 

At the top of the keyboard is a panel 
which holds a plastic gr id . underneath 
which you can insert a strip of function key 
labe ls. Plenty of room is provided he re and 
it is need ed, given that each such key can 
have two functions. Unfort unately , the 
plastic cover does not fit well and is prone 
to dislodging. I tested two machines an d 
one was better than the ot her in this respec t 
- with one of them it was virtually 
impossible to keep the label strip in place 
which made using the word-processor a 
real bind , so dependent is it on function ­
key usage. 

Display 
The 12in scree n may be monochrom e 
(£1,985) or colou r (abo ut £2 ,500) and only 
one control - bright ness - is offered. A 
contrast control would be a useful facility 
as I found char acte r clarity not all it might 
have been. Nonetheles s, if you want to 
tinke r with the CRT contro ls such as focus 
or linearit y the ma nuals provid e a wealth of 
informa tion. 

The CRT coati ng is slow to respond to 
characte r de letion , giving rise to a disturb­
ing ghosting at time s, such as when doing a 
large DIRectory. The screen is claimed to 
have a specia l ma tt surface , but I found it 
very reflecti ve and almost impo ssible to 
use if the machine was facing a wind ow. It is 
nowhere near as good as the high-tech 
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soo n the Digital Research GSX system will 
be fully available on the APC. No grap hics 
package s were prov ided fo r the review but 

screen of the Sirius but is a lot eas ier to some disks held GSX files , the function of 
clean . which would appear to be CRT drivers, 

The colour monitor provides eight allowing emulati on of such grap hics ter-
colours and they are goo d . It was a nove l minals as the ADM -SA. Other GSX files 
experienceto uset heMetasof tBenchm ark looke d as if they were designed for 
word processi ng package , which makes print er/plotter configu rat ion . 
use of some of the many att ribute facilities Int erest in high-resol ution grap hical 
for character display. repre sen tat ion of data among business 

Perh aps the most unusual display facility users is high and compa nies such as Cha ng 
offe red by the AP C is its resolution - Laboratorie s are already offeri ng pro g-
1024X 1024. Thi s is not all availab le NEC mark et ing manager Alan West is ram s like Grap hplan , a co lour grap hics-
on-screen however , being referred to as qu oted as saying that '1983 will be ca lled oriented spr eads heet. 
the 'virt ual grap hic area' . The 'real grap hic th e year of business graph ics ' . NEC is Also available soo n will be a gra phics 
area ' size is 640x 475, which provides a clearl y prepa rin g to lead the field he re with ada pto r board which will simplif y graphics 
windowontothelargerresolution 'screen ' . the AP C. It will be interesting to see how applications such as pie or bar charts with 

1--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~__.38. 
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area shading and eve n simulated mo ve­
ment. if we are to believe the adverti sing 
copy. 

Standard character s are composed with­
in an sx 19 matri x and include a stick 
figure. miniatur e cloc k-face and eve n the 
Greek alphab e t. Up to 256 customi sed 
symbols can be de signed using the CHR 
file and these can , of course . be saved to 
disk. Howeve r . accessing such characters 
is not explained clearl y. Indeed . I found 
this a general failing with the documenta­
tion - marve llous facilit ies were ava il­
able. but finding out exact ly how to use 
them proved problematic. 

Alt e rnative charac ter sets (fo reign 
fonts) are also provided (I pa rticular ly 
liked the Swedish characte rs), as well as a 
se t of pred e fined grap hics . chara cters 
which can be invoked by use of eit her of the 
two grap hics keys or the ALT key. 

The C RT has a nu mbe r of int eres ting 
facilitie s such as scro lling , partiti oning and 
scrolling within defined areas. over and 
und er-l ine. as well as the norma l function s 
offl ashing. highlight ing. reverse video and 
so on. The spee d at which characters are 
sent to the scree n can be altered by pre ssing 
Control and a num eric key. Thi s latter 
remind ed me of earl y expe rience s using 
Apple soft and provided hour s - well 
minut es-o f fun. Eve n so, this aspect can 
be used to goo d effect in training prog­
rams. 

Storage 
The drive s are Sanyo- made and are 
well-designed. The doors are ope ned by 
sque ezing the flange on the drive door 
aga inst the protruding lip on the machin.: 
case then releasi ng pre ssure . Inse rting a 
disk requires you to pre ss it home firmly 
again st a spring locking device before 
squee zing the door shut. Op ening the 
drive s spring s the disks out nea tly. 

My only criticisms of the drives are that 
they ar e noisy compared to 5!1,in (and 
some Sin) dri ves used today and you have 
to insert disks hack-to-fro nt. ie with the 
labe l facing away from the doo r. Still. the se 
are minor points and I found that I quickly 
got used to them. 

Below eac h doo r are plastic panel s 
labellin g the drive s A and B and two red 
lights which shine through the panels. Two 
may see m excessive but they provid e a 
useful diagnost ic fun ction . the lowe r light 
being on all the time the machine is 
switched on , as an indi cation of 'disk 
ready'. Th e upper lights are lit when the 
disk is being accessed as is usual. 

A single drive version is availab le at 
£1 ,875 and a JOMb hard disk version 
should soo n be available in the U K at about 
£3,690. Such low prices show NEC 's 
determination to break into the UK 
market. 

The drives are a bit slow. Alth ough disk 
formattin g time is on a par with ot he r 
machines. the PIP (file transfe r) facility of 
CP/M-86 is slower than ot her machine s I · 
have used. Th is is probably due to the high 
track-access time . 

Software 
NEC claims that one rea son forthedelay in 
introdu cing the APC to the UK was the 
preparation of software. NEC's chairm an 
recentl y declare d: 'We are now prepared 
to se ll tot al business so lution s'. 

NE C has a licence for Metaso ft"!; 
Benchmark - the word pro cessor with 
which this art icle was written - and there 
is also a mailin g list program by the same 
name . Coms hare prov ide~ Maste rpl anner. 
a compr ehensive business-orient ed 
spreads heet. and Systemati cs Int erna tion­
al offer s a Sales Ledger und er the NEC 
banner. 

These two compan ies a re Briti sh . a fact 
which und erscore s the chairman 's rece nt 
rema rk that ·we have found man y goo d 
UK programmer s·. 

Cer tainly the standard of most of the 
sof tware I have enco unt e red is fairly high . 
with clear screen fo rmattin g and instruc­
tive manuals. Thi s is not t rue of the word 
proce ssor. which caused me a lot of 
aggravation by losing do cuments for 
reaso ns I was unable to discover from the 
sparse detail of its manual. It is nowher e 
nea r a~ tran sparent or fr iendl y as Word ­
star . is slow and lacks many of that 
pack age·s useful featur es such as changing 

I I 
default drives , directory viewing. Save and 
Continu e . I would certainly not use it from 
choice. 

An acquaintan ce in the software supply 
industry was at first unable to install 
Wordstar or ot her stan dard CP/M-86 
programs on the AP C. However. whe n 
suppli ed with a revised version of CP/M-86 
(version 1.107), Wordstar and ot her pro­
ducts installed easily . with the APC 
defin ed as an ADM-3A terminal. Eve n 
this paragon may have teethin g proble ms. 

Expansion 
The stand ard interfaces provided include 
parallel print er and an RS232C port . 
synchron ous or asynchronous (with trans­
mission ra tes up to 19 ,200 bytes per 
secon d). Optional extras includ e a second 
RS232C port. 4H 
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ADVANCED Personal Computer?? 

The The 

from from 

NEC £1985 
Modest advertising is a hallmark of NEC, t he leading Japanese mic rocomputer 
manufact urer, and one of t he wor ld's largest electronics companies. W e can now reveal 
some of t he secret features that make the APC someth ing specia l .. . 

Standard features : 
• SPEED: Full 5 MHz 8086 16 bit processor (true 16 
bit data). 
• CAPACITY : TWO MEGABYTE professional 
standard 8 inch disks. 
• MEMORY : 128k user RAM + screen RAM + 
system ROM + battery -backed CMOS non-volati le 
RAM & clock / calendar. 
• OPERATING SYSTEM : Standard CPM-86, 
(MSDOS & UCSD soon). 
• HIGH RESOLUTION 8 x 19 dot character screen 
definition, (25 lines of 80 characters + 26th system 
status line). 
• AWARD WINNING NEC 7220 graphic chip in 
character mode. 256 standard character set includes 
maths / greek symbols. ADDIT IONAL 256 USER­
PROGRAMMAB LE shape character set(s). £ SIGN. 
• KEYBOARD : Fast 61 key + 25 key numeric / 
cursor pad + 22 dual mode function keys with 
labelling facility (16 of wh ich will each hold two 15 
character user-defined strings). 
• SERIAL RS-232: to 19,200 baud synch/asynch. 
Parallel Centronics output. 
• PROGRAMMABL E POWER-OFF: 2 year li thium 
battery. Music. 
• SUPERB MANUALS : operating level to full 
technical spec. 
• COMPACTNESS : 19 inches wide, 24 inches 
deep, 14 inches high. 
• PRICE: unbelievable for the quality of this product 
from the minicompute r division of NEC. 

Optional Extra features : 
• EXPANDABLE USER MEMORY : in 128k units to 
640k RAM. (Independent of graph ics.) 
• HARD DISKS: one or two (9 or 18 MB 
formatted). 
• 8 COLOUR SCREEN (Benchmark & Master­
planner use colour). 
• VERY HIGH RESOLUTION GRAPH ICS : 
640 x 475 8 colour screen from 1024 x 1024 x 3 
bit -mapped array (384k RAM!). Hardware draw, pan 
& zoom using 2nd NEC 7220 controller . Fast! Macro 
shape generation etc with CPM-86 GSX/GSS soft­
ware. 
• 32 BIT HARDWARE ARITHME TI C PRO· 
CESSOR : 25 times CPU speed. 

Software: 
• SPECIFIC NEC PACKAGES: 
BENCHMARK Word Processo r. 
DBASE II Data Base. 
MASTERPLANNER Financial Planner. 
SYSTEMATICS Integrated Accounts Packages. 
IBM etc TERMINAL EMULATION . 
• STANDARD CPM-86 SOFTWARE: 
BSTAM comms , C, C BASIC-2, CB-86, COBOL, 
FORTRAN, PASCAL, PU1, SUPERCALC, WORD­
STAR etc. 
OUR OWN BESPOKE SOFTWARE to user 's require­
ments. Integrated Accounts available to 2 levels of 
sophistication , written using our professional prog ­
ram generator. 

The A PC-voted Personal Compu ter of the Year , 1983. (Austra l ia) 
The APC - Top of NEC's range of five microco mputers . 

All fr om NEC - th e name you find inside most mic rocomp uters . 

Brighton Computer 
Centre 

130 Lew es Road , Brighton BN2 JLG 
(0273) 673114 M on-Sat 10am -6pm 

Please send me further details of the NEC APC 

Name . ............ .......................... .... .... ............ . 
Company .... . ........ .............. ... .......... ... ............... . 
Address .... ..................... .. ...... .. ...... .... ............... . 
. ...... ....... ................... ... .......... Tel. 
App lication .............. . ........... ....... . . . . .. ... .. .. . PCNI 



NATIONWIDE DISTRIBUTION 
Xltan Systems Ltd. are long­
establlshed software distributors , 
maintaining close links with the 
principal u_s. software houses and 
supplying a nationwide netwot1( of 
approved dealers: whatever your 
software requirements, partlcularty in 
the professional sector, It makes 
sense to talk to a Xltan dealer_ 

SCOTLAND 
GRAN ITE C HIPS 
21 Bon Accord Street 
ABERDEEN ABl 2EA 
Tel : 0224 22520 
BYTESHOP (G LASGOW > LTD 
266 Vincent Street 
GLASGOW G2 
Tel : 041 221 8202 
COMPUTER SERVICES 
(SCOTLAND ) LTD 
89/90 Westlaw Place 
Whiteh ill Ind ustrial Estate 
GLENROTH ES. Fife 
Tel : 0592 773710 

IRELAND 
O IM SYSTEM S 
95 Dublin Road 
BELFA ST 
No rther n Ireland 
Tel. 0232 249440 
CARD IAC SERVICES CO. 
~Ut~ty Road South 

N. Ireland BT10 OBY 
Tel: 0232 625566 

MIDLANDS 
BYTESHOP (BI RMINGHAM) LTD 
94/96 Hurst Street 
B IRMINGHAM 
Wesl Midlands 85 4TD 
Tel : 021 622 7149 
CAMBR IDGE CO MPUTER STORE 
1 Emm anuel St reet 
CAMBR IDGE CBl tNE 
Tel. 0223 65334 
HERALD COMPUTERS LTD 
93 East Road 
CAMBRIDGE 
Tel : 0233 315662 
BYTESH O P (NO TT INGHAM) LTD 
92A Upper Parliament Street 
NOTTI N GHA M 
Noti s NGl 6LF 
Tel : 0602 40576 
PLUME COMPUTER 
SERVI CES LTD 
11 Newarke Streel 
LEICESTER LE 1 SSS 
Tel 0533 559711 
MARKE T LOG IC LTD 
Lower Wea~en 
LITTLE DEWCHURCH 
Hereford HR2 608 
Tel : 0432 70456/7 
BASI C C OMPUTER S AND 
SYSTEMS LTD 
72 Kings thorpe Hollow 
NORTHAMPTON 
Tel : 0604 710740 
48 MICROC ENTRES LTD 
North Bar 
BAN BURY 
Oxon 0Xl6 OTF 
Te l: 0295 67551/2 

Every Xltan dealer is backed by 
Xltan's service and expertise , so that 
you can buy with confidence . 
Established dealers Interested in 
becoming registered Xltan Software 
Dealers are invited to write or phone 
for full details. 

NORTHERN ENGLAND 
WESTERN C OMPUTER S LTD 
Blackpool Airport 
BLACKPOOL. lanes 
Tel 0253 404676 
ENTERPRISE SOFTWARE 
PRODU CTS LTD 
158 Nantwi ch Road 
CREWE, Cheshire 
Tel. 0270 215984 
REAL -TIME COMPUTER 
SYSTEMS LTD 
28-32 Mill Stree t 
CREWE, Cheshire CW2 7AN 
Tel . 0270 256142 
HOLDEN E 
Bray House 
Leicester Place 
LEEDS 
Tel · 0532 459459 
COMPUTER GRAPHI CS 
WORKSH OP 
38 Ulletl Road 
LIVERPOOL 17 
Tel : 051 733 9604 
KBS CO MPUTER SERVI CES 
State Insurance Bldg 
14 Dale Sl reet 
LIVERPOOL L2 4TH 
Tel : 051 236 8333 

LONDON & THE SOUTH 
DATAVIEW SYSTEMS LTD 
Portreeves House 
Easl Bay , COLCHESTER 
Essex COl 2XB 
Tel : 0206 865835 
SYSTEMATIC BUSINESS 
COMPUTERS LIM ITED 
45 Woodbridge Road 
GUILDFO RD 
Surrey GUl 4RN 
Tel : 0483 572222 
ALBI ON COMPUTER CO . LTD 
79-83 Great Port land Street 
LONDON Wl 
Tel : 01 580 9611 
BYTE SH OP (LOND ON) LTD . 
324 Euston Road 
LONDON NWl 3BG 
Tel : 01 387 0505 
HOTEL MICROSYSTEM S LTD 
69 loudoun Road 
LONDON NW8 ODO 
Tel. 01 328 8737 
JAROGATE LTD 
197-213 Lyham Road 
Brixton 
LONDON SW2 
Tel : 01 671 6321 
OEM LTD . 
1 lochahne Street 
LONDON W6 9SJ 
Tel : 01 748 8404 
SMALL TURNKEY SYSTEM S 
31 Parolles Road 
Upper Holloway 
LONDO N N19 3RE 
Tel : 01 272 3530 
TOU CHSTONE COMPUTERS LTD . 
319 Coty Road 
LONDO N EClV lLJ 
Tel : 01 278 5708 
4C'1 LTD 
PO Box 24, Denmark Street 
MAIDENHEAD 
Berks SL6 6RZ 
Tel: 0628 34562 
ROUNDHILL COMPUTER 
SYSTEMS LTD 
Axholme, London Road 
MAR LBOROUGH , Wi ltshire 
Tel : 0672 54675 

LUX COMPUTER SERVICES 
Colonial Way 
WATFORD 
Herts WD2 4AT 
Tel : 0923 47367 
BYTESHOP (SO UTHAMPT ON) LTD 

~::=::::..----] ~t8~~~~~;g~1a ce 

NORTHERN ENG LAND 
BYTESHO P( MANCHE STER) LTD 
11 Gale way House 
Piccad1lly Station Approach 
MANCHESTER 
Tel · 061 236 4737 
NSC COMPUT ERS LTD 
29 Hanging Ditch 
MANCHESTER MA 3ES 
Tel : 061 832 2269 
COMPUTENTIAL 
18 Woodlands Drive 
Brooklands 
SALE, Cheshire M33 3PO 
Tel : 061 973 1758 
DATR O N MICRO CENTRE S 
2 Abbeydale Road 
SHEFF IELD · 
W. Yorkshire S7 4FD 
Tel : 0742 585490 
TH O MSON CO MPUTER SERVI CES 
56 Micklegate 
YORK . 
N. Yorks YOl llF 
Tel : 0904 35633 .. ..---~~~~~-' 

Hants SO 1 288 
Tel : 0703 334711 
VAUNTBERRY LTD . 
9 Wych Lane 
Bridgemary , GOSPORT 
Hants . PO 13 OSU 
Te l 0329 235846 17 
BASYS LTD . 
191-195 Shenley Road 
BOREHAMWOOD 
Herts . WD6 1AW 
Tel · 01 953 7303 
TELE SYSTEMS 
PO Box t2 
GREAT MISSENDE N 
Bucks HPt6 900 
Tel . 02406 5314 
MICRO TEK 
t 5 Lower Brook Street 
IPSWICH . Suffolk 
Tel : 0473 50125 
JOHNSON MIC ROCO MPUTER S 
75/79 Park Streel 
CAMBER LEY 
Surrey GU15 3XE 
Tel : 0276 20446 
ACE COM PUTER SERVICES LTD 
2nd Floor , 8 High Street 
WORTHING 
W Sussex BNl 1 1 NU 
Tel : 0903 35411 
IMA GO COMPUTER S LTD 
4 Berkeley Square 
Cliflon 
BRISTOL 858 1HJ 
Tel · 0272 213405/6 

N :B. Although mosl producls are available off the shelf, nol all dealers carry the comple te 
range . and some may specialize in turnkey systems rather than retailing individual 
products . Also. some dea lers may carry o ther soft ware no t supplied by Xitan . 
While every effort has been made to ensure the accuracy of the information provided. Xitan 
are unable to accept any responsi bil ity for errors. 
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M1cr0Pro 0 • M1cr0Pro 0 • M1cr0Pro 0 • ACC ESS MANAG ER D1g11a1 Research 0 • 
!US AN IMATO R M 1cr0Focus 0 • 
tUS AU TOCODE (for d BAS E II ) Stem mos 0 • 

EDIT M,c,oSott 0 

Data Bases And Fiie BT -80 01g,1a1 Research 0 
DISPL AY MANAGER 01gt1al Research 0 • * Management Systems FOR MS 2 M,c,ofocus 0 • 

Cax1on 0 MACRO M1croso11 0 • PROGRA M MERS UTILITIES 01g11a1 Research 0 • M 1cr0Pro 0 OUICKCODE (for dBASE II ) Fox & Geller 8 * Ashton ·Ta1e 0 • IUS 
SID 0 1g11at Research • * SPP o,g,1a1 Research 0 • 

IN FOSTAR M1cr0Pro 0 
WORDMA STER M,croPro 0 • 
XASM 18 (1802) Avoce l 0 

PERSONAL PEARL Pearl Sottwarc 0 • XASMF8 (F8/3870 ) Avocc t 0 
REPOnTSTAR MicroPro 0 XASM65 (6502) Avoce1 0 
RESCUE MBS 0 XASM68 (6800101) Avoce1 0 
TI M Ill lnnova11vc S/ w XASM48 (8048/ 8041) Avoce1 0 

BuslnesS Systems. 
XLT86 0 19,tal Research 0 
ZSID O,g,tal Aesea, ch 0 

Ftnanclal Planning , Operating Systems 
Accounting C P/ M 01g1la1 Research 0 • 
CALCS TAR M 1cr0Pro 0 CP/ M PLUS 01g,1at Aesearcn 0 
EASY PLANN ER IUS CP/ NET & CP/ NOS O,g,1a1 Research 0 
MICRO N ET Ablex 0 MP/ M I I 01g11a1 Resea,cn 0 
MULTIPLA N M1cr0Solt 0 CP/ M-86 (IBM PC) D,g11a1 Research 

SAPPHIRE MARS Sapph,rn System s 0 • CO N CURRENT CP / M-86 (1BM PC) 01g11a1 Research 

SUPERCA LC Sorc,m 0 • 
MILESTO NE Organic SoHware 0 • 
GBS (Gene ral Business Sys1em} By1eSoll 0 
ISL (lnlegra l ed Stock & Ledger ) By1eSoll 0 

Stilt/sties 
Ecosoll 

HA N DS-ON BA SIC M1cr0Cal 0 • HA NDS-O N CP/M M1c roC al 0 • HA NDS-ON COBOL M1c roCa l 0 • WP WOR KSHOP MAC 0 • FLIGHT S IMULATOR M1c r0Soll * 
Languages 
BASI C CO MP ILER M1cr0Solt 0 Utlllt/eS BASIC INTERPRETER M1c r0So lt 0 
BAZIC M icro M1kes 0 0 
C CO M PILER 01g11a1 Resear c h • COPY ALL M,c, 0M1k<S 

CBAS IC 01g11a1 Research 0 • DESPOOL 01g11a1 Re se arc h 0 
CBASIC COMPILER 01g11a1 Resear ch 0 • * 

DUTI L (fo r dBA SE II ) Fox & Gelle , 0 
CIS COBOL M .cro Foc u s 0 • FILESHARE M 1c10Foc us 0 
COBOL M 1cr0So t1 0 FILE STAR M 1cr0Sec 0 
FORTRAN M ICrOSofl 0 MUCOPY Whea1c ,0H Haro s 0 
LEVEL II COBOL Mi cro Foc u s 0 • SORT M .croso ll 0 
MULISP / MUSTAR M 1cr0So l1 0 SUPERSORT M 1croP, o 0 • 
MU MATH/ MUSIMP M1croso11 0 SUPERVYZ Ep,c 0 
PASC AL / MT • 0191tal Research 0 • * 

SDISK (Silocon Disk) Xuan 0 
PASCAL / MT• & SPP 0 1g11a1 Research 0 • PERSONAL BASIC D1g11a1 Research • Comf1U1lcilttons 
PL/1 01g1tal Resear c h 0 • * XBASIC X11an D • BSTAM Byrom $ol! wa rc 0 • * BST MS Byr om S01twa 1c 0 

Asif us about formats - we put 6/aphtcs 
DGRAPH (fo r dBASE II ) Fox & Geller 0 

the SOFTWARE 
on the SYSTEM 

you want * FAST GRAPHS lnno vauvc S/ w 
GSX 01g,1a1 Resear ch 0 • you've got! GSS- Kernel 019,1a1 Resear ch 0 
GSS- Plot 01911a1 Research 0 

LARGE RANGE 
Xitan are main U.K. distr ibuto rs fo r Digi tal Research Inc. , Mic roPro Inc., Microso ft , 
Ashton -Tate, Sor c im and IUS , and supplier s of a larg e ran ge of softw are fr om other 
lead ing software houses such as Byrom and Eco soft . Most software can be supp lied 
in a compr ehensive range of format s. 

Looking After our Dealers - so You Know Where to Look 

.-



Approx lizn : heigh I 36". 
""1th 311•, w<hh 22·. 
Price don not include 
computer equipmeint 
and acceuorin. 
Deller enquiries invitjkj 

r ------------------------To: DX Marketing (EA). Unit PP, Mimram Road, Hertford, 
Henfordshire SG14 INN 

Please rush me DX Home Computer Desk at £29.95 each 
(add £8.00 for delivery, UK only. VAT included I. 
I enclose my cheque/ postal order for£ . _______ __ _ _ 

Signature Please tick 
colour required 

Name C,eam l 
Address Signal Red D 

Black D 
Oak-style. 0 

Postcode Arctic white 0 

L----------------------~: 

~eWESSEXSOFT 16 EASTLAKE AVE PARKSTONE POOLE DORSET 
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STAR TREK !Vic 20) 
A 16K adventure type of program with instructions. Take charge of the 
Enterprise and go out into space in Search of the Klingons. 

With full use made of the sound and colour on the Vic and updated 
information displayed on the screen all the time it becomes a game of intrigue 
and strategy to outwit your enemy. 

Using your warp engines to move around the galaxy and its 64 quadrants 
to find the Klingons and starbases. Repair and re-fuel your ship. load up with 
torpedoes and continue your search. 

The 10 levels of play will enable the game to be played in varying degrees 
of difficulty giving you fewer starbases and more Klingons to destroy. The 
more damage you receive from the Klingons in combat the more difficult it 
becomes to defend yourself. 

A game of skill and cunning at £9.50 including pip. 

STAR RUN 1Vic20) 16K 
You are the pilot of the freighter XR8 loaded with vital equipment for the 
satellite planet Am ethos 10 which is trying to fend off an invasion of aliens 
from penetrating the inner galactic empire. The satellite planet has 
developed a malfunction in its gyroptic stabilizers which is causing the planet 
to spin erratically. 

The aliens will try to stop you reaching Amethos 10but should you run the 
gauntlet safely then you must land in a docking bay without crashing. The 
controls are switched over to the cursor controls or 1oystick. 

The XR8 has two laser cannons to help defend itself and in combat the XRB 
may be damaged. There are bases along the way to re-fuel and repair. 

Not an easy game to play. 
There are 9 levels of play and if you found Star Trek eas~ then this one is for 

you. £9.50 including pip. 

ALARIANS REVENGE 
A fast moving game of wizards and goblins based on a fable. Find the amulet 
and its stones and save the kingdom from monsters and the evil sorcerer. A 
very complex game of skill and the facility to save the game to tape has been 
included to enable the player to re-lead at any time and continue where they 
left off. 

A 16K game using U.D.G. full colour and sound. £9.50 including p/p. 

SPRITEMASTER (CBM 64) 
This program forthe 64 will allow the creation of graphics on the screen. This 
is done one at a time so that they can be changed if desired. The colours can 
be arranged at the same time. The sprites can be moved around the screen 
using cursor controls. This helps to give some idea of what the finished 
creation will look like in certain positions on the screen. It also gives an idea 
of what the created character will look like in motion. 

The sprites can be saved as data to some designated high line numbers 
and merged with your own program. The program can then be re-numbered 
to save memory. £6.50 including pip. 

SYNTHESISER (CBM 64) 
A program to tum your 64 into a full synthesiser. The range includes three 
octaves on the first voice. Sustain, attack and decay are used to make the 
sound very real. 

The waveforms can be changed in mid tune by the use of the function key. 
It is not even necessary to be able to read music but it helps.£4.50 

including p/p. 

GET YOUR CARDS RIGHT (16-48K Spectrum) 
A card game based on the television series where the cards appear face 
down. The player must decide if the following cards are higher or lower. 
There is an amount of money to gamble. Wins are paid on getting all the cards 
right but bonuses are paid for pairs etc. 

User defined characters have been used to add realism and the game is 
ideal for younger players (average age is 10yearsl. £4.00 including p/p. 

PEG IN THE MIDDLE (14-16K Spectrum) 
A game of solitaire with the option of horizontal/vertical moves or 
incorporating diagonal moves for the less exp-erienced player. After 3 
attempts to move a blind the player is asked if they want to see a solution. 

All legal moves have been covered and it is not possible to cheat. 
A game for all ages and not as easy to complete as you would think. £4.00 

including pip. 

Peg in the Middle/Get Your Cards Right double package at £6.00 forthe two. 
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08 The versatile Setcom file provided 
allows the user to defi ne such factors as 
transmission rate. parity. length, and 
number of stop bits for the serial port. 

The A PC has a standard 5100 bu s and 
the five-card cage at the rear of the chassis 
(unde r the easily removable one-piece 
case moulding) can be used to hold such 
useful PCBs as a 32-bit maths processor. 
communi catio ns dev ices. development 
boards and extra RAM - upto640K . The 
existing boards had clips at the tops making 
removal and insertion very easy - a nice 
touch. 

At the rear of the machine is a small 
panel which is a bit awkward to remove. 
Underneath this are thr ee D sockets fo r the 
keyboard , printer and comms devices. 
Cables and plugs are thr eaded into this 
compa rtm ent through a hole in the base of 
the machine. 

In use 
The APC comes with CPIM-86 as standard 
and NEC UK say MS-DOS shou ld be 
available soon . This is curio us as some of 
the manuals make reference to MS-DOS 
as a de facto item and it is implemented on 
the APC in othe r countries . CP/M-86 has 
been dealt with extensively in this and 
other magazines so I will not go into detail 
here excep t to say that I hope the fact that 
the CPU is not a real 8086 but one of NE Cs 
own look-alike chips will not cause prob­
lems. Certai nly NEC has a good track 
record with chips and the rest of its 
products seem reliable and well-designed. 
There are so many features that make up 
the unu sual charac terof this machine that I 
feel there are ot her inte resting and un usual 
aspects to discover . 

The APC has a built -in clock (powered 
by a lithi um battery) wh ich is used to 
display the current date and time on the 
first screen line . This is reserved du ring 
norm al operat ion as a statu s line (giving an 
effective 26 lines on-scree n) and also 
provides info rm ation as to whet her such 
funct ions as CAPS LOCK are engaged . 

The clock is a welco me addition and a 
relief from the ted ium of machines such as 
the Sirius which require you to enter the 
date and/or time on boot -up. 

The battery also powers 4K of CMOS 
RAM and shou ld need replacing eve ry two 
years or so . In theory it should be possible 
to writ e ofte n-used inform ation such as 
function key assignme nts to th is store . 

There is a file called POW that can be 
initiated remote ly or loca lly which turn s off 
th e power to the syste m . This cou ld surely 
prove useful. if on ly to give the peace of 
mind of knowing that the system would 
shut down at the end of a long run , perhaps 
in the middle of the night. 

Anot her soft feature is the H ELP file, 
which p rovides on-sc reen information 
about some of the CP/M-86 and APC 
com mands. with examples ifr equired. The 
contents of the information files may be 
altered eas ily. When CPIM-86 boots up it 
obeys any comma nds found in a file called 
AUTSTRT. which allows such utili ties as 
alternative character definitions to be 
loaded. 
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Couple this with the othe r functions 
mentioned he re and you could easily turn 
the APC into a dedicated turnkey appl ica­
tions machine for almost any level of user 
in any market. 

The APC can make noises-optim isti­
cally referred to as music in the manual -
having a pitch range of 2-plus oc taves; 
duration o f 1/32 to whole and dynamics 
called piano, medium and forte accent. 
The demo program called BACH is littl e 
more than a pa thetic reminder th at 
single-channel noises should be rese rved 
fo r user prompts when keyboard errors are 
comm iu ed . Those who·ve heard the 
demo music on the Torch will understan d 
the mistake made here. 

As with the majority of new machines, 
both 8- and 16-bit, the APC run s through a 
set of diagnostic routines on boot-up but 
th ese are mercifully short - especially 
when compared with the IBM PC , which 
allows you time to 01ake a cup of coffee 
between mornin g boo t-up and usability. I 
believe a more extensive set of system 
diagnostic routines ca lled Test 82 is 
ava ilab le, but the se were not supp lied for 
review. 

Finally. the APC has a feature that I 
believe sho uld be imp lemented in any 
ope rat ings system o r program worth its 
salt . That is. if you attemp t to divert data to 
an unconnected printer you will be promp­
ted to retry or abort the print. How much 
more sensible this is th an being faced with a 
' frozen ' syste m . 

Support 
NEC appea rs to be comm ittin g itself 

wholeheartedly to th e future of the APC in 
th e UK, witness the fact that it is 
negotiat ing with suc h unlikely par tner s as 
the Joh n Lewis Partn e rship. Steiger and 
Tesco, has esta blished so me 70 APC 
deal ers already and plans to appoint JOO by 
Chri stmas. A maintenance contract 
shou ld also be ava ilable through GEC. 

Verdict 
Th e NEC APC is an extremely impressive 
machin e overa ll. In some ways it looks and 
feels a bit old-fas hioned with its rather 
so lid keyboard. large , heavy body and 8in 
drives. but with such features as its large 
storage capaci ty, grap hics capabilities and 
built-in facilities it is very modern. If I 
was in the market for a 16-bit micro for 
business app licatio ns it would be at the 
top o f my shopping list. 

G iven the level of sup por t , its many 
useful facilities and low price, the APC 
could easily become the market leader in 
16-b it micros and to my mind repr esents 
the best value for money on the mark et 
today. 

PRICES (ex VAT) 

APC . 128K, monochr ome .single disk 
£1,875 

APC . 128K, monochrome . twin disk 
£1 .985 

APC , 128K , colour , twindisk £3 . 118 
Monochromegraphic s subsystcm £396 
Colour graphics subsystem £687 
128K expansion board £437 
128KRAMforabovc £125 

~IFICATION 
Price 
Processor 

£3, J 18 (see boxforb reakdo wn) 
8086,5 MH z 

RAM 
Tm screen 
Graphics screen 

Keyboard 

Ston,ge 
Interfaces 
Operating system 
Distributor 

128K-640K 
80x25 , 8 colours, prog rammable characte r se t 
( opti onal) 640x475. 8 co lours, NEC7220 graphics 

pro cesso r 
109 keys. det ached . num e ricp ad ,c urso rclu ste r . 22 
function keys 
2x 1Mb 8in flopp ies 
RS232, pa rallel pn nter . 5 expa nsion slots 
CPIM-86 
NEC. 164/ 166 Dru mmondS t. London NWI . 01-388 
6 100 
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A THRIFTY 
NEW PACKAGE 

FR FRANK~ : 

The Franklin ACE from CK Computer s. The Desk-top micro that 's 
CP/ M AND Apple compatible AND much. much more ... 

Looking for a personal computer for your business? You get more for your money 
with the Franklin ACE. CP/M and Apple compatible wi th greater expandibility and lower 
cost. Our all-in price includes a full professional package with a great many refinements that 
count as extras on a lot of other famous micros. 

For a basic yet comprehensive stan, Franklin ACE 1 OOO. Compatible w ith the vast 
range of Apple II hardware and software. All included in the Franklin ACE 1 OOO package (not 

extra): 64K RAM memory Joyst ick/ game paddle connecto r 
12 -key numeric pad 50-watt power 
Alpha lock key Built -in fan & perpetual connectors 
VisiC alc keys ACE Writer (wo rd processor) 
72-key typewriter style keyboard , upper & lower case 

If your needs grow to programme storage. add stand-alone Franklin ACE 10 floppy­
disk drives. twin or just single. They enable you to read and write all Apple II compatible 
diskenes. including VisiCalc and CP/ M based programmes. Plug-in contro ller provides a 
comp lete subsystem. 

Or. upgrade your ACE with more style. simply by replacing the top cover with the 
Franklin ACE 11 00 housing twin floppy disk drives and unique direct-drive stepping motor. 
A vast range of applications software is available. 

But you can get it all in one fully equipped Franklin ACE 1200, Apple II and CP/M 
compatible: 
CP/M Card trebles speed of many competitors 
Doubles RAM to 12BK 
Doubles display capability to BO columns (24 lines). 
Franklin ACE 1 200 has one built-in floppy disk drive and controlle r as standard. A second 
drive is easily added. 

To find out more about the Franklin ACE from CK Computers. return the coupon 
NOW or telephone us on (0934) 5 16 24 6. 

"Time ", said Benjamin Franklin, " is money ". So ca ll us now . We ' ll send 
you details by ret urn . Dealer enquiries w elcome. 

------- - -- - --
Please send me full details of the Franklin ACE 

POSITION __ ______ __ _____________ _ 

COMPAN Y-- ------------ -- ---------~ 
ADDRESS __ ______ ___ _______ _ __ ___ 4111111iiii11111iil111iiilll 

TELEPHONE _ _ _____ _ ______ __ nPC<!;!_N,;;;22.t.2/9 CK Computers Ltd. 
6 Devonia House , Hi gh Street , W orle. W eston-supe r-M are, Avon . Tel : (0934) 516246 . Also at : (0752) 780311 . Telex : 45786 

Franklin ACE is a trademark of the Frankhn Compu terCorpe>raoon. Apple is a regis tered trademar k of Apple Computer Inc. 
VisiCalc ,s a registered t rademark of V1s1 COf'poraUon. CP/ M is a registe red 1rademant of Digita l Research. 

--



60 PROCiRAms --£.4. 95 
~ESS THAN THE. PRICE OF A SINGLE CASSETTE!) 

A new force in comP-uter 
P-ublishing. You can be sure that 
these new books which introduce a 
new range of paperbacks are the 
best - they're published by 
Britain 's bestselling paperback 
publisher and the country 's most 
successful and authoritative 
computer magazine - Pan and 
Personal Computer News . 

The most successful software 
writers have been commissioned to 
wri te a complete! y new collection of 
programs for each of the most 
popular and fast-selling 
microcomputers . Robert Erskine is 
a programmer whose software has 
topped bestseller lists. Humphrey 
Walwyn is a bro adcaster , magazine 

columnist and experienced 
software writer . 

Not just the same old rep.@y~ You 'II 
be amazed how much has been 
packed into these new books . The 
emphasis is on games , and versions 
of the standard arcade classics are 
included, such as Moonlander , 
Space Invaders and Pacman. 
Added to these are other innovative 
arcade -type games , while less war ­
lik e enthusiasts can try Postman, 
Tug of War or even play the 
commerc ial market with Asset­
strippe r. Other categories among 
the 60 program listings are board ­
style and tactical games with words 
and numbers , and educational and 

60 PROCiRAms 

kids games . Useful programs , too, 
like Holiday Expenses . how to learn 
about cri tical path analysis , work 
out paypackets - and much much 
more . With around 320 pages these 
large pape rb acks are unbeatable 
value! 

Where can you get them? From all 
good bookshops . Or fill in the 
coupon below and return i~ to 

Pan Books Ltd ., 
FREEPOST, P.O. Box 109, 
14-26 Baker Street, 
High Wycombe , 
Bucks HPll 2TD. 

For immediate 24 hour service 
phone 01-ZCXJ OZOO and use your 
credit card 

POST NOW. NO STAMP NEEDED To Pan Books Ltd ., FREEPOST, P.O. Box 109, 14-26 Baker Street, High Wy combe , Bucks HPII 2TD. 
YES Please send me the followin g 60 PROGRAMS .. . pape r backs at £4.95 each plus 35p for the first book orde re d plu s J5p for 
each addi tional book to a maximum cha rge of £1 25 to cover postage and packmg. 

name (Mr / Mr s/ M1ss/ Ms) D BBC M1cro D Smcla1rZX Spectrum 
address ____ ____ _ __ ___ __ _ ________ _ 

postcode, ___ _ ___ _ _ D o nel D Dragon32 

I enclose my cheque/pos tal order for £. _ __ _ payab le to Pan Books Ltd ord ebu my Acc ess/ Barclaycard/V 1sa/ 'I'rustcard 

C3C !3 no • 

Signature ______________ _ 

Al lo w up to IS days for de /Jvery . This off er availab le w1thm UK only. Pan PCN 

Pan Books Ltd Registered m England Reg1strat1on No. 389591 

~-----------------------------------------------------------------------------------
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COMMODORE 64 

Horrible 
halls 
..._HallsofDeath.,.._ 
Commodore64,._£8.......__ 
Supcrsoft . Winchester House , 
Canning Road . Wealdstonc . 
HarrowHA37SJF .... Cassene 
......... Machinecode ..., 
v.'IIIIIINonelllllllM ailorderand 
most dealers. 

·Tell me . Sir Arch ibald , you 've 
treate d many strange ma lad ies 
in you r time , but do you hav e 
any idea how to cu re a case of 
Mummy Rot?" The answe r to 
thi s question wou ld be of more 
than fleet ing inter est if you had 
played H alls of Death. 

Objectives 
Six floors of rooms and cave rns 
awa it your explorat ion . Th e 
sole objec tive is to co llect as 
muc h treasure as yo u can and 
get out again. richer and wiser 
than when you fir st en tered. 
You will need st rengt h and 
sorcery in you r peramb ula­
tions. T he hall s con tai n man y 
mo ns ters. not the nicest of 
which is a mu mmy . inflictor of 
the afore mentio ned rot . 

Find ing va riou s art efacts in­
creases yo ur powers . and wh ile 
the re are greate r prize s down in 
the nether regio ns, it is there 
tha t t he na stie r monsters co n­
gregate in the hope of shredding 
a pa ssing bo ld adven turer or 
two. 

There are only a few co m­
mand s to memo rise. a ll being 
single key depress ions. You 
need to be nimbl e on the 
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keyboard since the ga me is 
played in rea l tim e - any 
attack ing monster is not going 
to drum its fingers while yo u 
mak e up your mind whether to 
s lice or spe ll-b ind it. Orders 
includ e attac k . swing a swo rd , 
cast a spell, and move arou nd 

the halls. I I n pay 
A spl it scree n di sp lay provides 
the data on yo ur progre ss. The 
greater part is take n up with a 
pl an of the current level, which 
is updated as yo u progress. At 
th e top of the scree n is a 
message area tell ing you wha t is 
in the roo m . 

When you encounter one o f 
t he inhabitant s. the win dow 
expands to show you and the 
enemy app roach ing eac h ot her 
for co mbat. Both figures look 
dis t inctly undernouri shed -
disconcertingly, the troll so 
rese mbled Beak er ( of Muppets 
fame) that I co uld sca rce bring 
myself to attack. A message 
area at the bottom of th e screen 
handles ba ttl e orders and co m­
mentary. 

If either is killed, the 
approp riate figure doe s a slow 
backward s lide and falls to the 
hor izo ntal pos ition. Cas tin g a 
spe ll causes the scene to flash . 
Retreat ing ha s yo u slow ly back­
ing away - if yo u ' re lucky. 

Verdict 
T he spl it 1e use 
of animated figures and the 
variety of enco un ters make it a 
very e njoyable game- but I've 
go ne off mum mi es. 

RATING 
Lasting appeal 
Playability 
Use of machine 
Value for money 

Bob Chappell 

N- Sword of Farjoal .,.._ 
Commodore 64 NIIUO . 7S 
...... Epyx Inc:, Sunnyvale, California,.._. Disk ......... 

. and machine code .. 
...._ Vic20(cawtte) ...... 
Maploft Ltd , Unit A , Oak Road 
Saudi, Hadleigh , Beafleet , Essex 
SS7 288, 0702 SS4002. 

A mul ti-leve l dung eo n. popu ­
lated with ghoul s. ghosts and 
long-legged th ings awaits you. 
Treading a precar iou s path 
th ro ugh the maze of da rk ened 
tunnels and caves, prepare to 
meet a vari ety of monsters an d 
hazards in yo ur sea rch for the 
famed swo rd . T his quest com­
bin es gra phics and fantasy. and 
pr ov ide s amp le helpin gs of 
magic , mystery and ma yhem. 

Objectives 
Ove rcoming a ll peri ls. yo ur 
quest is to see k out the Swo rd of 
Fargoal , wh ich lies somew her e 
between the I Sth and 20t h level 
of the dun geon. You begin yo ur 
journey eq uipped only with a 
smatterin g of spe lls. skill and 
st rengt h . You can add to the se 
attrib utes by defea tin g nas ties . 
finding goodies, and mak ing 
donations to yo ur neighbour­
hood t emple . 

Once you have found the 
swo rd . yo u have 33 minut es to 
ge t the heck out of there as 
every baddie and its brother will 
be gun ning for you. 

In play 
A title page with suitabl e 
mediae val letter ing is display­
ed, to the strain s o f lute-lik e 
mu sic. Your attribute s an d 

possession s are shown ju st be­
fo re you start at the first level. 

You ma y well bump head­
long into a mon ste r out for a 
stroll. Monsters are shown as 
tiny sprit es, eac h having a 
diff erent appearance. Unless 
yo u have a SOin TV. you are 
unlikel y to make out all o f th e 
deta il. Hu man nast ies re semble 
you. except their swo rd is in the 
other hand . Battle is met by yo u 
jumping on the enemy or the 
enemy on you . 

Text messages and sco res a re 
displayed in medi aeval charac­
ter s. Occasionally some mes­
sages disappear befo re you 
have tim e to diges t the m. 

Traps cause rock s to fall on 
your head, pits to open beneat h 
your feet , bombs to go off by 
your ank les an d telepo rts to 
zoom you off to othe r levels. 

Sta irs are ther e for desce nt or 
retreat. Wh en mov ing to 
ano ther leve l ( or playing a new 
game) , the locations of every­
thin g are randomly juggled 
aro und . Since most of t he 
program is in Basic . t his leads to 
a wa it befo re the progra m lets 
you cont inue your j ourn ey. 
Eve ry few moves some sini ster 
cho rds throb o ut . ra ther like an 
old myste ry movie. This ad ds to 
the at mosp her e. but as eve ry­
thing stops while the cho rd s 
pla y, it soo n ge ts a bit irrit a ting. 

Enchanti ng weapons and 
beaco ns may be di scovered. as 
can magical maps whic h light up 
a whole level. 

Verdict 
A n absorbing fan tasy game, 
just the thin g for a wet winte r's 
night. Nice grap hics and easy to 
play. Bob Chappel 

RATING 
Lasting appeal 
Playability 
Useof machine 
Owerall value 
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jRME!l YOUR HOME COMPUTER SPECIALISTS --

ATARI 400 + 800 

. ---~ -·,-<c ____ __._,._. 

400 + Basic + Recorder 
+ Joysti ck + 5 blank 
cass. + demo cass. 

£185 .00 
400 as above but w ith 
48K £264 .00 
800 as above with 48K 

£339 .00 

EPSON HX20 

--e= i,,---, -
r-~ .t-- J j ~ 
L.=.. _ -'r---
- < ,..,__ • 

.............. _ ... ~--
Bfljj? _·, ·.·.·.;.·.':.ii· ·~-

c 

HX-20 £462.00 
OX-10 £1995 .00 

SHARP 
MZSOA £399.00 
MZ80B £799 .00 
PC1500 £155 .00 
PC1251 £79 .95 

Dragon 32 
Spect rum 
Ori c 1 (48K) 
Aqu arius 
VIC20Pack 
CBM64 

So rdM5 

TV GAMES 

£169 .00 
from £99.00 

£139 .00 
£79.95 

£139 .00 
£199 .00 

£149 .00 

At ari + lntellivision 
Soon - Coleco + Vectrex 

All prices inc VAT . 

24 GLOUCESTER ROAD BRIGHTON 698424 

THE LATEST GAME IN A GREAT RANGE OF 
SPECTRUM AN DORIC SOFTWARE INCLUDING 
REVERSI · LEAPFROG· BOZY BOA· GOBBLE A 

GHOST· CATERPILLAR· 3-D PAINTER 
(U K. Ree. Pnce ES.95 each) 

Available from W. H. Smith. 
Boots. John Menzies and 
other leading computer stores 
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BBC 
MICRO 

MODELS 

£399 

(:: commodore 64 
£229.00 

DRAGON32 £155.00 

ORIC-1 £139.00 

SHARP 48KMZ·80A 

£399.00 
ACORN ELECTRON IN STOCK SOON. 

ORDERS NOW BEING TAKEN 

~ ' , t r~ 
, 1

1
, -~~~ce. 

• ~" t\. ' , I \ , I . 
I ----

YAHTCEE . . . This traditional dice is for 
one or more players and features superb 

graphics to enhance your enjoyment 
YAHTCEE is Fascinating , Absorbing and 

Challenging 

SPECIAL OFFER 
Order YAHTCEE today for only 
£7.95 incl. and get a 10-game 

cassette FREE 

30 KINGSCROFT COURT 

THE HOME COMPUTER SPECIALIST 
ONE STOP SHOPPING FOR 

All YOUR COMPUTER NEEDS 

SOFTWARE 
LLAMASOFT 
EPYX 
INFOCOM 
INTERCEPTOR 
ON-LINE 
DATASOFT 
BRODERBUND 
RABBIT 
SUPERSOFT 
ABRASCO 
COMPUTER ROOM 

PERIPHERALS 
DISCS SINGLE/DUAL 
TORCH zao DISCS 
CUMANA DISCS 
PRINTERS 
JOYSTICKS 
MONITORS 

B&W/COLOUR 
LIGHT PENS 
BBC BUGGY 

LARGE RANGE OF BOOKS , 
DISKETTES , CASSETTES & 
PRINTER PAPER ALWAYS 

IN STOCK 

Easy parking at all branches 

TOLWORTH 
230 Tolworth Rise South, 
Tolworth, Surbiton , 
SurreyKT59NB . 

01-3374317 

SUTION 
30 Station Road 
Belmo nt, Sutton 
SurreyS M26BS. 

01-6422534 

EALING 
114 Gunnersbury Ave 
Ealing 
LondonW54HB. 

01-9925855 

RICKMANSWOR TH 
Greystone Works 
The Green, Croxley Green 
Rickmansworh 
HertsWD33AJ. 

(0923) 779250 

MILTON KEYNES 
Unit 1, Heathfield 
Stacey Rushes 
Milton KeynesMK126HP. 

(0908) 317832 

NEWBURY 
26 Stanley Road 
Newbury 
Berks AG 14 ?PB. 

(0635)30047 
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Brian D. Blackwood and George H. Blackwood 
Designed for the App le II. the second ed it ion of this popular boo k 
gives clea r, non-technical instructions for progra mmi ng using 
Applesof1 language . Skills needed for problem solv ing , flowcharting , graphics 
and colour comma nds are explained in progress ive steps from a 
simple level to advanced programming techniques . 

.__ __ _J) £12 .85 274 page s 672 -22073 -3 

8088 Assembler Language Programming: The IBM PC 
David C. Willen and Jeffrey I. Krantz 
Th,s comprehe nsive book shows you how to use 8088 assembler 
language for prog ramming the IBM PC and for controlli ng PC 
system hardware. Illustrated with sample programs, diagrams and 
cha rts. the text inc ludes a complete desc ript ion of the 8088 
microprocessor . as wel l as a detailed analys is of IBM PC archite cture 
and how to make full use of it. 

~- -_Jj £14 .55 236 pages 672 -22024-5 

The Howard W. Sams Crash Course 
in Microcomputers: 2nd Edition 
Louis E. Frenzel. J r. 
Recen t techni cal developments and new produ cts are examined 
in each chapter of the extensiv ely revised second ed111on of this 
popular " crash course ". New chapters have been added expanding 
th e cove rage of BASIC, of 16-bi t micros and of applications . 

C ] £19 .65 38 1 page s 672 -2 1985-9 

IC Timer Cookbook: 2nd Edition 
Walter G. Jung 
The new edition of this highly successful cookbook retains th e 
general format of the first edition. but has been expanded 
considerably to cover new devices and their app l1cat1ons. The 
seven chapters of the book cover RC Timer Basics. IC Timer Types . 
Gene ral Operating Procedures . Monostable Timer Circu its, 
Astable Timer Circuits . IC T imer ·;M,ni-Cir cuit' ' Appllca11ons and 
" Maxi-Circuits ··. Numerous cir cuit diagrams are ,ncluded in each 
chapter. 

.__ __ ....JI £ 16 .25 384 pag es 672-2 1932 -8 

Microprocessor Based Robotics 
M ark J . Robillard 
Illustrated with diagrams and photographs throughout , th is _book is 
d1v1ded into f,ve sections that look at m,c ro based ·robo t ics in the 
fields of mechan ics, electromechan ics. electro.nic sensors , 
computer con trol and robo t comm unicallon / con trol. Hands-on 
pro1ects are included. The text 1s ,deal as an introduction to the 
realit y of intelligent machines for aspiring designers and 
experimenters . 

220 pages 672-22050 -4 

Soul of CP/ M® 

For BASIC programmers and other high- level language 
programmers us ,ng CP/ M systems. this comp rehensive book 
exp lains how to use CP/ M's built-in system calls . how to program 
in 8080 assembly language . how to modify 8105 so that the 
CP/ M system can run with differ ent peripherals, how to interfa ce 
8080 programs to BASIC. how to customise CP/ M to work with 
different 1/0 devices. and much more . 

.__ __ _,! £17 .10 391 page s 672 -22030 -X 

UNIX'" Primer Plus 
Mitchell Wa ite, Donald Mart in and Stephen Prata 
The elements of UNIX are exp lained in clea r. simpl e and accura te 
terms for new computerowne rs. hobbyists and businessmen in thi s 
fully-illustrated pri mer. Electroni c mail , using ed itors, FORTRAN. 
Pascal and C. Berke ley Enhancements anded and v, are among the 
topics covered. 

L ~ £17 .95 4 14 pages 672-22028 -8 

Book Orders __ ___ ___ _______ _ 
These books can be order e<i from vour usual bookseller o r in case of d1tf1cul ty from· 
D epartment 30 , Prenti ce· H all International. 66Wood Lane End. H emel H emps tead . 
H ertfords hire HP2 4RG . England . 

Please mark the numbe r of boo ks you wis h 10 order 1n 1he box besi de each 11tle and 
re turn the adven1semen1 10 1he add,e-.s above Prices include pos1age and packing 
Please allow 28 davs for delivery 
I au1honse you 10 de b11 my cred•I card accou n1 wuh the amount of£ -- - -

Mv Access/Amencan Express/Barc laye ard No is 

I I I I I I II II ! 
I enc los e a cheque / P O for£ _ _____ _ 

Paym ent should be made ou t to INTERNA T IONAL BOOK DIS TRIBUTOR S 

N,rn~ 

A.ooress 

.__ __ I r15 .40 S,9na1u1e O,te 
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FILL THE GAPS I'.\! YC)llR PC:'J COLLECTIO'.\I 

15.'iu~ 2. March 18-25. 
Pro-Tt$1$: Tmhiba noo.' Cas:io 
PBIOO, ZX81/Basicare. Vic speech 

~b~h~%~~i~
18cm;~~~t~:~:!: 

sing. 
Fa lur t:1: Coleco, ision. micro 
backgammon. nur-.cry computin ~ 
Gamtpla : UJ11ma JI Apple . 
T radcr(t"X81).Srnrquen~Vic20. 
Hu ngry Horace (Spectrum) . 

~~~r:;~~al o:~~iCfock(~i~~ 
Model B). Chart gcnera 1or (Spee· 

~:t~!:~,u~~!~:~~~IJ~~~gs . 

Issue 4, April 1-8. 
Pl-o-TfflJI: Pied Piper Commumca· 
IOr, Olympia ESWJ(XX) printer. 
NamaJ Supcrtalker. Commodore 
Cak result, Spectrum Pascal, Cash­
book (BBC) . 
Gamtp lay: Dark Crys1al (Appk 
tV~r ~b?a~~,e (Dragon). Wizard 

Prognm~rds: fr u11 Machine 
(C64). Tunesmith (Orie) . Array 
Editor . 
0.l•ba!i:l cs: peripherals . 
Clubnel : O ubs and user groups . 
MlcropaNlla: Go Forth, part 1. 

bsue S, Aprll 8-15. 
rro-Tnt.s : Commodore 700. lkon 
Hobbit. I ·2·3 (IBM). ZX81 
machine code . 
t'ealuns: s~cch packs. moni1ors. 
Gamtpl ay: Grand Prix (Dragon). 
~~fePay (S~c 1rum). Deadlin e 

~ra mCards: Wac~ Racen.. 
i~~·~i/rui 1 Machine ( M). Par-.c 

Oatabasia: Software 
Clubncl : full list of u~r gro ups. 
Mkropat'.di• : Go Fon h. pan 2. 

l.ssut6 , Aprll lS-22. 
Pro-T&,: Tycom Mia oframe. 
IBM PC. Scorpio Disks . Draeon 

~l~im m~~lesir!~:i~t ~r~~r~n: 
PaperOip word processor. 
Fu. t uns: IBM PC DOS, BBC word 
proce-.sing, PC-1251. 
Gamtp l•y : Mined Out 1spcctrumJ· 

l~~~s:t:;~~ Ix;~rc ~n.i:.:::u: 
t ,on (App le II). 
~Cards: Wacky Racers 
(One). Mortgage Compa rison 

BACK ISSUES 
(Sha!£>MZ80K ), ComputerSe1 Up ls.sut 13, Junt J..9. Micropaedla : Sound, par, l. 
(BBC) . Day of Week . Pr-o-Ttsts: Tcle~-ritcr for Dragon 
Dalabasi c.,: micros . 32. Abcrsoft Forth for Spectru m. lssut 18, July 7·Jul y lJ 
Mkropaedi •: Graphics. part I . GPS g.ra~h1Cfproccssingsystcm for Pro-T ests: Tandy 100. RS232 mter-

lm1c 7, April 22·29. :e~~ er!s7 :J~i:~~ks~~~~ s~t:J~~: =J~S I~ie~~ M~~~rc~ ~~g:~ 
Pro-Ttst.s: Maucl Aquarius. Orie music pan 2. iransfcrring IBM Personal Ba.sic. Spectru m 
Epson FXSU. Ohv~III JPIOI. Lisp Basic for Colour Genie and Genie assembler. Newbrain WP . 
on Spectrum . VK' 20 a~mblcr. I. Featuns: Leasing Part 2. Lynx 
Supergraf on V1cmr/Sm us. G• mepla)' : Evcrcsl Ascent (Spee· musk . 
Fcaluns: Deale r suppon . A1ar1 trum). Colour Genie round up. Gan1tplay: Spectrum Backgam-
graph1cs. Micro Ma1.c (Jupi1er Ace) . 01x mon. BBC Snooker, Commodo re 
G11.mz:ay: Krakit (ZX81). Cr uis- (A1ari). 64 round-up. Scrrontinc (Vic~). 

~!k1us"cv?cr;f. ~Fln11~rc~~;~i ~ ~~(o~:~~ 32~.u~t me <~~l; ~: c~;;;?· ~~upr~:;;;r 
(ZX81) . (Alari) . (BBC). Fruu Machmc (Spccir um). 
ProgramCard s: COM con1rols. Data.basics: peripherals. Mkropacdia : Sound Part 2. 
Computer Set Up (BBC) . Wacky 
Racers (Orie). Juli an Dates . Issue 14, Junt 10-Junc 15. Wut 19. J uly 14-J uly 20 
O.labasics : Periphera ls. ~ Te,ts: Apple Accelerator JI Pro-Tt !tts: 16-bit chips. Stock con-

Mlcropatdia : Graphics part 2 ~~~-ro;:r~:-2c<:o~ri1 1
8~i?1t (T~rJrpsos"mi/~g>!na MaJ~!~~ 

Issue 8, April 29-May 6. Kemps ton Ccn1ronics ln1crface. wheel . ZX81 word processing. 
Pro-Tests: Alari Mome Files Mana· BBC Speech Synthesiser. Ftatuns : Insurance. buyingscoon-

f.cr. Kobra's Vic Slat for1hc Vic 20. ••ta turu: Ncwbrain Basic p3n 1. dhand . 
ic s1acres!'sAcco un1sfo r 1hc~c- Sirius dcsignin~. Gamt:play: Escaf: MCP ~C64}, 

~ci~i!~~t~i~,i:~~~rC~m:~~ r::: )~l1 01~ l~idtc:!m~~ ; ~a~u~:~/cte~ u;1iA~r ~psi~ 
1cr's FX20. 64). Automonopoli (Spectrum). (C64). Airline (Spectrum) . Heath · 
•·ea.tu~ : Micronct.Compact prog· Dragon dramatics. row (Spectrum) . 
ramming on lhc Tl99/4A. ProgramC.nb: Time Bomb Progra mCards : Colour Code 
Ga mtpl ay: Harvester (V i<' 201. (A).tari. cont). Sheep Drive {BBC (Atari) , Wreck (Dragon). 
St rategic Command (Drafn 32 . g_Ulbasics: Software . Micropftdia : Sound. pan) . 

(BJC)1
, ~~g°~ h~ i~c / ~~fu':::; M.icropaedia : Spec1rum. Part I 

(Spectrum) . lss~ IS, June 16-Junt 22. 
Pr()lra mCards: Pro~m Indexer Pro-Test: Comx 35. Addrei.sMana-
~!~~/;~~M D:.1:1 a-.cc.irds 1-4. ger (Spectrum). Sysres (Commod· 

l} • .t:.basics: sofl ~ar c. rr~.t?: v~~ l~~~~:uf~(A; 
lssut 9, May 6-13. C~~ :~~: Ncwbrain Bas,c pan 2. ~~~~~~:tri~u:~~noi'::: Ji~ !l;{ Genie ~enc. 
Siar DP 510 printer. Oam, and ~l~;~pl~h~ ~~:r(~ fol~ ~~dt~t 
lnrcrpod in1crfaccs for Commo- iurcs. f1ar Jam mer clfrafo n 32). 
do rc 64; M1no- Profc~ r Pr c d M BBC Bl t'ea1urn: BBC function kc~. Atari ~ram •r s: O\•cr • 
word·p roccssmg pan I irr~:: ~~~ \'ti';rT.~r~f ~ : 
fOricttTh~ g~~:r:rosn~{. ~~!~~\~~ Micro-mmd (Colour Gemc . 
Command(DBC 0 ). Dragon Trek. ~~~~~~~~:~dnw~2r~. 
~c:,;~;~: r~J~S:;:~::\ora· MkropaNlia : Spectrum. pan 2. 

~~n~~J; cr~~~ rli~)~ c; it J;td ~\~ts~u~t~J:~:~n . ~ord . 

~~tJ~~~!1
~~ ·arc ~f~n11~,~;~).~ ;!1F"_1~~~ 1~: 

Micropaedia: Gr aphics. part 4. Z80 Pack ror BBC. 

Jssut 10. May 13-20. :~;~ ~1:a~~~alp~~h,. US mail 
Pro-T~ ts : lnfoma~t on Commod · Gameplay: Compu1er Scrabble 
o re 6-1. Dragon Mace. MC20 2 and (Spectrum ) . Educa11on (BBCJ. 
cp:,:)~~;'di!~c~f.)~~~:pik~ J.A-$. Horace and Spider.. (Spec1rum . 
cm. Epson QXIO. Ca1cha Sna1ch11 (VtC 20). 

~~~~~~~d~;~c~~~h·~~, rn l ; ~ ::trir6>. ~~': ,in, <I~~~ 
Ga mcpl•y: Re-.cuc fspcctr um) . ~;;!;!:i~ i~:1r~~t~;~~~i~) . 
Oicta1or (Spc('trum) . Roman 
Empire (Spectrum) ._ Choplif1er 
(V,c 20). Sk)'hawk (V,c 20) . 
rr ognimCa rds: Union Jack 
(Lynx). Escape (Spectrum). CBM 
Daiaha,;;c cards 7,9, Evalua1e 
(MBaso<). form ula (BBC B). 
Dalltlbasia: peripherals 
Micropaedia: Graphic-., pan 5. 

lssur 11, M•y 20-26. 
Pro-T~: BOC Vufilc. PFS:f-1lc 

!~;,1:~~ "~tI'c~ar:~: ;;~,cCC~~~ 
troller for ZX8 1 and Spectrum ; 
C9E Computer Board , 

~;.~~~D~c~t!f:~ Organize r 
(CP/M), Trace and ZX Text(S~C· 
crum).J ul..16100daisyv.hccl . V1dcx 
Ultra Term (Apple II) . 
f ta lures : Lcasmg part I. Ata ri 
screen action . 
G11meph1y: Oricchcs). Grand Mas · 
1cr (Commodore 64). Escape from 
Orion (BBC). Jct Pac (Spcc1rum). 
The Rmgo (O a1kness(D ragon 32). 
S~ctrum )pec taclc . 
Pf'oRramC.rd s: Video Titler 

~

199/4A coni). P1ra1c Island 
A1ari com) Word processor 

BC). 

~:T!!i s~ulfi~A;f t~ ~~. Ne~· 
bram assembler. e e c' tun ic. One 

~r=~i~ :iF~!ntfl~
1
·~t'f~mb (Ora· 

~n ). Hummer House of Horror 
(Spectrum). Ju mpman (64). Jump· 
ing Jack (Spttt rum). Fourth En­
coun1cr (V,c). Cyclons (64). 
ProtramC.rd s: Collection (Vic). 
Bomber (64). Definer (BBC). 
Mk ropatdia : Sound. pan 5. 

lssu~ 22. Aua~I 4,,Aug:U5t JO. 
Pro-Tests: Spectrum forth. BBC 
graphics. Mu-.ic S)nthcsisers. IBM 

r:i~ 1~~;.:i::~~~~frhcc l. Mai· 
Featur ~: Gcnw: a~mblcr. Ora· 

t0
:n:ara~~e ~~r Rescue. Ore 

Attac r (Atari). Zork (64). Knot in 
30. 30 Combal Zone (Spectrum). 
Moria (One). Vclnor'i. Lair (Spee· 
trum) . 
Mkropatdia : CP/M part I 

~\ !!u~~~J1
J~ ;:.i ~~ a~~ord. 

BBC microfloppics. Microdrivc. 
Tandy Mode l 4 
t'eaturu : Dragon mach,nc code. 
Atari contro llers. 

~~~1i':t nc~rif~~!~~s~c).' !\:i 
(Ouri~~~V(~~d(o:a~~: .•angman 
Mkropaedia : CP/M. pan 2. 

~T ~~i : ~i:;Al~rs~~rum 
Fi(1h. daisywhccls sunrcyed . Spee· 
1rum digital 1raecr. l..a~r . 
fcaturn : V1dco1cx. Dragon 
machine code . 
Gameplay: Orie roundup. Cookie. 
Egg Farm . Xadom (Spectrum). Sea 
Lord (BBC(!· Lus1tanic (D ragon). 

~ ~~~ J.a~t~ mmodore 64. part 
I. 

lssut 25. Au,tusl 25-August J I. 
Pro-Tests: Electron. Simons 8a)1C. 
Orie monitors. Microdnv e. 
Fttiturn : Newbrain map. Acorn 
Atom . Dragon machine code. 
Glllt pb)' : Suspended(64). Terror 
Oakt ifs. Tranz AM (Speccruml. 
Dragon roundup. Jogger (Orie . 
Frogge, (IBM). 
Mkropaedia: Commodore 6-1. 

~;.2!.,~P~ik:i~~~~~tB'cPl: 
BBC tracer. 80 column Pet, Orte 
interfaces . 

f;:;::s=co~~(~; ctr~S:)~"stain: 
I rum roundup. Ma1ri,c). (64). ~a 
~~f~:~~~~arii ni )~allas. (Orie . 

Mkropatdia : Commodore 64 

ls.sut l7, Mpltmber 8-~ pl~mbtr ... 
Pro-Tt<U: Sha'I' MZ700. BBC 
~.

1 
!i.~;ic .cd11or. IBM mK:C. 

Gamepla y: P.'p-Zap. Zzoo m~Spce· 

~~J~r~~~j~Sp~~~n:~!~c (;;r 
Microp8Nit. : Dragon, parl I. 

lss~ 28, Stpltmbtr I S-5tpttmbtr 
21. 
Pro-Tss: Zenith 2 100. Snail 
~,~-C~}:t 1s13,:~~hics. New· 

Ca meplay: The W11nes.s. Super 

rc:ritj~ti!~646~~:J'~:i:'rtir~~ 
lri~~:?.~hJ r!::~ ~~2~ rum. 

IMut 29, St.petmber 2~1tmber 
2JJ 
Pro-TtSts : Ponico Miracle, Dragon 
ed itor, BBC loolkit, Dragon 
dn,..es. Apple light pen. 
fea t ura: HX10 disassembles. TI 
1ransforma 1K>ns 
Gamtp lay: Griddcr. Gloope n. 
California Go ld Rush (64/. O rk 
roundup. Bomb Alley BBC). 
Splat . Genera l Electio n (Spcc· 
trum) . 
Mlcropatdla : Dragon. part .l ~:~~:::th~~~!r~M"~K :a n 

2
' 

Gamtpl.ay : Motor Mania (Com-

M=rcSy~i~s~;~ ~~~!~t.M~~~ 

~
'""'!· Embassy Assault 
rum . Tobor (Spectrum) . 
mCards : Homeward Bound 

~~t8
~fi MCD~~~~aJ~~~r~?~cf~ 

end. 
Micropae dia: Kc)'boarc!s. 

lssut' 12. May 27-Junt 2. ~ 
- ---- -------------·- , 

ORDER FORM 
Anyone issue is 75p, additional copies 55p , post & packing inclusive . Overseas 
eaders please add £1 per copy airmail postage . Please allow up to 21 days 
elivery . 

I Name ..... .... ................... ......... .... .................. .. Telephone(day) .......... ........... . 
Pro-Trsts: Spectrum v.ord proccs · 
,;or. PFS·Rcpon on IBM. File 
Handling for Colour Genie ; Cfl 
~~ ~lr I printer. TG Trackball: 

:::,
1
1:T ~;rrc:~~:~r~;hi~u nd 

Cameplay: Mad Mar1ha (Spec­
trum) , fr cnt\ ' (Spectrum), I-lead· 

~:f~~~j~~Elc~.~~ r~~ct~~ 
gCommodorc 64). Memory Utility 
BBC B).Munc h (Spectrum). 
atabasics: Hardwar e. 

Clubntt : clubs (Camb ridge Micro­
compu1cr Oub special). 
Mkropaedl a: Disk Dnvcs. pan I . 

I 
Street ............. ........ ...... ..... ....... .................. .... ........... ...... ....... ...... ........... ...... . 

Town ...................... ......... ......... .............. .... ...... .......... ... PostCode ................ . 
I Please send me ................................................ .......... issues of PCN , issuenos 

........... ........................................................ ............ .. I enclose my cheque/PO 

I made payable to Personal Computer News or please debit my cred it card : 
Visa/ Acces/ Amax/Di ners 

I Card no ............ ................... ..... ........... Signat ure ................ ............................ . 

L __ Setidto:PCHllackl~ Senice,53·55FrithStreet,LondonWlA2HG. __ _ 
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AIRPLAY 
BBCB ~------

A sky 
old time 
ie- 747 Flight Simulator.,._ 
BBC B ............ Doctor Soft Pltce 
£6.95 hnlltTapc Oiilllll Mail 
order. 

The BBC has been crying out 
for a good flight simulator for 
a long time . Doctor Soft 's 747 
Flight Simulator is one of the 
best. And unlik e Molimerx 's 
Jumbo , which is text only , 747 
gives you a screen represen t­
ing the layout of the cockpit 
that recreate s the rea l thin g. 

Objectives 
The aim is to take off in a 747 
and land it at eit her Heat hrow 
o r Gatwick. To aid your 
navigation you have on-boa rd 
radar that can lock onto 
beaco ns along the route. 

If flying from one airport to 
ano the r is too much of a 
challenge , you ca n make a 
couple of quick circuits of the 
airport and land where you 
started from. There appea rs to 
be no limitation to the dura ­
tion of your flights , as ther e is 
no fuel limit. 

You will soon lea rn the 
importan ce of mastering the 
control s and gettin g the take­
off and landing spee ds right to 
ensure a successful flight. 

In play 
You start off with the plane on 
auto-p ilot. A touch on the + 
key turn s up the power and 
you roll down the runway 

gatherin g speed. As you do so 
the airpo rt buildings flash by 
th e windows . At aro und 120 
knots and powe r at 1.50 you 
rota te and lift off . 

To set a course for Hea th­
row you lock your navigation 
aids onto Ockham beaco n . 
Flying ove r it you start your 
landing approac h. Thr ottl ing 
back on the power and putting 
the flaps out slows down the 
plane (no t forgetting to lower 
the landin g gear). 

Drop the power leve l to 
around 1.03, and with flaps 
full out the plan e drops. You 
should aim to slow the plane to 
around 140 knots to land it 
successfully. 

I say 'shou ld' because my 
first landing s were far from suc­
cessful. Th e rada r showed I 
was on course and the runw ay 
loomed up . Sudde nly, the 
plane drift s to the right , I 
overs hoot the runway and 
crash to the sound of a large 
explosion . 

Verdict 
As a comput er model of the 
real thing , this is the best flight 
simulat or aro und that runs on 
the Beeb. Add in good 
gra phics and reaso nable sound 
effects and the game is a must 
for all budding pilot s. Yo u will 
soo n be 'up , up and away', 
handl ing the world 's largest 
aeroplane in a way tha t will 
give even professional pilots 
air sickne ss. Kerin WIUiams 

RATING 
Luting appeal 
Playability 
Use al machine 
Overall value 

~~~~ 
~~~~ 

~~~~ 

~~~~ 
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DRAGON32 

Clouds of 
witless 
ie- Dragonny .,..._ Dragon 32 
Pltce£6 .95 ............ Hewson 
Consultants, 60a St Mary's Street, 
Wallingford, Oxfordshire OXIO 
OEI (0491-36307) ,._. Ca=tte 
....... Basic-.v.n.. 
None ....... Mail order. 

Yet again it' s time to try one 's 
hand at what is mistake nly 
called a Flight Simulator. In 
my case the descr iption should 
invariabl y be a Cra sh Simu­
lator . 

Objectives 
This Basic progra m gives you 
two op tions, both of them 
beginning with you stat ionary 
on the runway of Norwic h 
airport. 

The cassette is well-pre ­
sented , with thr ee pages of 
instru ctions plus a simp le dia­
gram to illustrat e what angles 
of heading and bearing are. 

In play 
Doubt s begin even befo re you 
taxi down the runw ay. Having 
said yes or no to the joystick 
( which takes the place of the 
arrow keys for nose up , nose 
down or banking left or right) , 
you the n see that the wind is 
blowing from 290°. This is 10" 
more than the cassette insert 
says , but no matt er. 

You must then input the 
wind strength from 0-5 . .. or 
rather the wind strengh, which 
is what the screen actually 
says. The instructions then te ll 
you to press the F key for flap s 
down, while the insert says the 
E key. 

Now I don't know if I dislike 
flight simul ators because I'm 
no good at them or if it's the 
othe r way round , but I do 
know that if I'm going to crash 
a plan e then it ought to be for 
a legitimate rea son. 

Having att ained maximum 
RPM and seen my alti tude (or 
attit ude) increa se to seven feet 
I raised my undercarriage. 
Crash . ' Underca rriage raised 
on ground .· Oh well , seven feet 
is obv ious ly too low, try again. 
Next atte mpl was at fourteen 
fee t. Cras h. 'U ndercarriage 
raised on gro und. ' Taking no 
chances I the n waited till I was 
over 80ft in the air. Crash . 

Later atte mpts did manage 
to raise the und ercarriage, 
though I don 't know in what 
way they were different from 
previous e fforts, but I do know 
that my 'a ttitud e' meter was 
distinctly wonky. Eve n when 
leaving the ground at max­
imum revs of 3 ,000 as recom­
mended , and the Up arrow 
key being pre ssed to increase 
the rate of climb , the altitude 
would inexpli cably and sudden­
ly drop from IOOft to 50ft. 

Verdict 
My verd ict is affected by 
simu ltaneou sly look ing at Mic­
rod eal's Space Shuttl e, pub­
lished at the same time as this. 
Comparisons are inevitab le, 
though in fact ther e is no 
compar ison . This bears as 
much rese mbl ance to Mic­
rodeal 's exce llent program as 
Norwich airport bears to Cape 
Kennedy. No offence. Nor ­
wich . Mike Gemini 

RATING 
Listing appeal 
Playability 
Use al machine 
O,erall value 
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BBCB 

Chemical 
solution 
,._ Forensic S,-. BBC B Price 
£5........., Worm Software, 76 
Hurstwood Road, New Oscott , 
Birmingham F..-..t Cassette 
Chlllltl Mail order. 

Learning should be fun . Not 
surpri singly. software com­
panies are writ ing educational 
programs that are played like 
other computer games. Often it 
is impossible to dedde where 
the boundary line is between 
games and educational soft­
ware. This program comes 
close to falling into that grey 
area, so if you thought chemis­
try was de adly boring, read on . 

Objective 
Foren sic is an educational game 
that requ ires you to solve a 
murder using chemical analy­
sis. You are given deta ils of 
alibis and result s of chemical 
tests carried out on the suspect s' 
clot hing. 

The tests carried out are: 
flame tests; reaction with hyd­
rochloric acid ; reaction with 
bar ium chlor ide ; reactio n with 
silver nitrat e; action of hea t ; 
chromatogra phy . 

You pla y the part of the 
forensic officer. You can get 
help from the program , and this 
basica lly tells you how to play 
the game. In the help section 
are all the tests and what they 
signify. When you have finished 
the tests you have to make out a 
report. 

The whole game is menu driven 
with the various prompts made 
quite clear. The way I went 
through the game was to sta rt 
with the case. 

I then went through the 
suspect s' alibis. These include 
chemica l clues of what to look 
for. After the suspects come the 
tests; the se can be taken in any 
order . Most of the tests just give 
you the results, but the chroma­
tograph y test actually draws 
what happens in a chroma­
tography test. (This is much 
better in colour). 

After all this I filled in my 
forensic report , answering the 
various questions and filing the 
facts. The comput e r then tells 
you whe ther you've cracked the 
case or not. If you 're wrong you 
have to go away and try again. If 
you are correc t then you get a 
time and you go on the 
scoreboa rd . Oh, by the way 
the re is a give-up op tion if you 
get frustrated (yes, I used it 
once or twice). 

Verdict 
This is quite an educat ional 
game as it teaches you the 
chemical test s and characteris­
tics for variou s substances. Per­
sonally I found the game quite 
difficult, but then I was never 
very goo d at chemistry. Come 
to think of it , 1"11 ne ver be a 
detec tive eit her. With more 
practice at this game, though, I 
should improve. 

RATING 
Listing appeal 
Playability 
Use of machine 
Value for money 

Ken Garroc:h 

BBCB 

Score a 
tune 
,._ Note Invad ers s,.tem BBCB 
Price£?? Publlsher Chalksoft , Low­
moor Cottage, Toneda lc, Welling­
ton, Somerset (082 347 7 1170) 
Outllts Mail o rder . 

Have you ever wanted to learn 
to sight-read music, or do you 
find tea ching - or being taught 
- music boring? Well here' s a 
package of prog rams that could 
_solve the problems. 

Objectives 
The cassette con tains three 
programs. On one side is a game 
called Note Invaders , which is a 
musical variation on the over­
worked theme. On the ot her 
side are Staff l andS taff2. Th eir 
aim is to help you unde rstand 
how music is writte n. 

In play 
Staff I introduces you to the 
musical staff (prono unced 
stave) and the treble clef. The 
program is in the form of a 
lesson. though not a very long 
one. It starts out by drawing the 
staff and clef and telling you 
what they are for . 

It then introd uces the notes 
and plays each one while draw ­
ing them onto the scree n. To 
he lp you remember these 
notes , two sets of nmemonics 
are given . Eve ry Good Boy 
Dese rves Foo tball - in my day 

presented with a test, or com­
petition. It can be used by one 
pupil or by a group of pupils 
with teacher superv ision . 

If agrou pu ses the prog ram, it 
becomes a competition. The 
pupils are asked to enter their 
names, then to identify 20 
notes , eac h of which is pre­
sented on the screen and play­
ed . At the end of each pupil's 
turn a score is put into a tab le 
and the next pupil has a go. 
giving a list of how good they all 
are . The program can also be 
used by one person, in which 
case you play against yourself. 

Note l nvaders is an eduction­
al game that teaches you to 
identify notes on sight. 

The object of the game is, of 
course , to get as high a score as 
possible. The more you play the 
game the better you get. It can 
be played with eithert he bass or 
tr eble clef. 

In play a staff is drawn on the 
screen and a note is moved from 
left to right across it. To shoo t 
down the note , all you have to 
do is press the note's name on 
the keyboard. If you get the 
wrong nam e then the note 
changes into a lette r and you get 
a bomb dropped on you. 

Verdict 
All in all this is a useful 
educational aid for schoo ls, or 
for anyone wanting to lea rn 
sight-read ing. 

One problem I found was 
that on a gree n monitor there 
were times when the instruc ­
tions were a li1tle difficult to 
read . On a colour mon itor there 
was no problem at all. 

Ken Garroc:h 
he deserved favour, but times RATING 
change - and the well known .-.-
FACE . Llstingappeal ·c-H"J' 

That abo ut wraps it up for the Playability (lllt(lllt(lllt 

lesson so the prog ram chai ns Useofmachine (lllt(lllt(lllt~ 
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gramCards 
Thi s week ProgramCard s present s games 
for the Oric-l 48K and the ZX-8 1 16K. 

The ZX81 prog ram, from Michae l 
Cor ral of Wexfo rd in Ireland , is a version of 
a game last seen on the old SK Commodore 
Pet. T he object is to retrieve gold from an 
ancient underwat er templ e. The re are a lot 
of these around , so all you 81 owner s 
should know how to play. 

For those o f you who've never bee n 
diving for gold, here are a few hints. You 
a re the commander of a micro-s ubm ers i­
ble , which you co ntrol using yo ur compu­
ter . Th e cont rols are up , down, right and 
left (curso r keys). The main proble m . and 
the re always is one , is that there is a 
disabled UFO lying on the sea bed , not far 
from the temple. 

The occ upant s of this Und erwater 
non-Float ing Object (probably the ubi ­
qu itous aliens) don ' t see m to like yo u 
salvaging the gold. To this end , the y t ry and 
stop yo u from getting the gold by firing 
guided missiles at you . 

Once you reac h the temple , you have to 
posit ion yourself to get the gold. Mea n­
while another missile has been launche d 
and is hom ing in on you. The missile will 
either follow you into the temp le or destroy 
it. Fortunately the templ e is equip ped with 
a force-fie ld , which can protect you from 
the missile (those ancient were very clever . 
old anc ient s). The only places you are safe 
are in the ships hold or (perhap s) on the sea 
surface. 

The O rie program , from Richard Bowe r 
of Nottingham , turn s you into a composer 
- well almost. You type in the not es, by 
name (A, B# etc) along with the note 
le ngth . Thi s length is actually the rela tive 
note lengt h , ie if one beat equa ls one then 
half a beat is 0.5 . When the tune is playe d 
back, you have control ove r the envelope 
and the speed of the piece. 

The prog ram also allows you to print out 
the note s yo u have enter ed to the scree n. 
Thi s then allows you to use the edit 
function in the program to alter not es you 

have entered. The tot al length of the piece 
can be 1000 notes , including rests and long 
notes. When all this is done and you are 
satisfied with the piece the PR INT op tion 
print s the notes to the screen as note 
names. These can the n be tran sferred to 
music pape r. 

Don' t forg et the PCN Win an Electron 
Comp et ition at the Personal Co mput er 
Wor ld Show. see below. 

If you have a program that you have 
written and that you think others would 
like to use, why not send it in to 
Prog ram Ca rds? Ju st send a cassette or disk 
with your progra m on. If possible send 
some not es on how the program works and 
a listing. We pay for all the pro gram s we 
pubfish according to original ity. good 
pro grammin g and length. All cassette s and 
disks will be re turned as soo n as possible, 
after going through our referee syste m, at 
our expe nse. Send them to: Progra ms 
Edit o r, PCN, Eve lyn House. 62 Oxfo rd 
Stree( , Londo n WIA 2HG . 

Win an ELECTRON ••• 
Are you our Ga meplay ace ? Your Gamep lay sk ill 
cou ld win you a Tandy CC R-81 computer casse tte 
reco rder -a n E lectron if you're rea lly nipp y. 

Come to the PCN sta nd at this yea r's PCW 
show on any of the four day s from September 29 
to October2 and test your skill in our grea t 
Gamep lay competition. Eac h day the highest 
scorer will win a Tandy CC R-81. And the 
Ga mplayer who hits the top score of the show will 
walk away with the E lectron. 

To en ter the compe ti'tion simply cut out the 
coupon be low and give it to the adj udicator on the 
PCN stand , which is No 101 on floo r A Lower at 
the Barbi can Ce ntre in London . 

Each coupon entitles you to one play. 

You 'll find more detai ls of the PCW Show in 
next week 's issue of PCN, on sale at the Barbica n 
as well as at your loca l newsagent. Ther e's a 
bonus, too. PCN's writers will be on hand to offer 
adv ice on microcomp uting probl ems. 

See you ther e . . . 

PCN. totlte,cw.,_ ••• at the 
cut out and bnnl 

COMPETITION PCW show! 
56 PCN SEPTEMBER 29-0CTO BER 5. 1983 
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The Top 
American 
Joystick is 
now available in 
the U.K .. 

Tofityour SPECTRUM 
ONLY.L9f9 L .99 + £1.50P+P 

• Including Interface to plug 
straight into the Spectrum . 

• The first Joystick to give 
you "Arcade ,, feel and control . 

• "Jet Style " heavy duty, 
diamond cut grip . 

• Fire Trigger placed under your 
index finger ... the finger with 
the fastest reflex action. 

• Self centreing , 360 ° action. 

• Compatible with most of the 
lat es t Softw are including : 

:Jetp.Jclc 

C="" PSSST 
t~re 

JO Tunnel 
Cu.,mus 
Cr~R;us 
Ga/iJ•..,,. s 
Spookym,,n 

SltfllW!IYSid 
SS Ent~pr,se 
N1teFllt e 
Mt!t~O;d $ 
Gu/pm.in 
Cosm,cGu~,/1,, 
K=g 
Armageddon 
M,ss,onlnlf}OUtbJe 

Br~nDMmJge 
Last Sunset 
Miu~"""' 
Ga/ 8,. WIS 

EfX 
F,en~v 
~lloblas,,,, 
Knot1113D 
JO<JSI 

Frogge, 
BhndAJI~ 
Gaf./KIIC 
J6JtHtat 
Tranum 
Robortcs 
Armag,ufdon 
[ A(&fnllllJIOI 

Ot:tKIM 

NOTE : THIS IS ONLY A SMALL SELECT ION OF THE 
MANY COMP ATIBLE GAME S 

* Also available for Commodore/Atari 

Item 

Spect rum Trigga Command 
V IC/ CBM 64 Trigg a Command 
Atari Trigga Command 
Int erface Unit on ly* 
• To use w ith your own Joy sti cks with 
Spect rum 

ALLOW 7 DAYS 
TRADE ENQUIRIES WELCOM E 

24 HRS CREDIT CARD LINE 

I P+P 

Amount 

£19.99 
£12.99 
£12.99 
£11.99 

£ 1.50 

.=DATIL 27 HOPESTREET. HANL EY. 
-•• ..... T .. aiii•c~ STOKE -ON -TRENT 

,=!5!.!5~ - !'!- - -!-- TEL: 0782273815 

PCN SEPTEM I.IER 15-Sl:.PTEMBE R 21. 1983 
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We make other 
games as well. 

SP ECT ROI D S"I OR~ I. A f;.1,1 ,1ct1on ir.1plrn.: ,p.1<.'1.' 
ga me. You dodge .1,1cori<h ~ind Lap ., 111:n, m th1, 
co:i.mic ba u k· for the 'il M._, I h.:r1..· arc hom ,, prnnh IO he 
~ urcd for 1hc ,harp ,IHKltcr ,,uh the ,pcl.'d~ ,! up . Th1.· 
,1,hoh.: of h ) flCr,pacL: lie, wai ting lor ~ou "hen ~,1u p1k· 
on the ,upcr th rm,t 

FO RTI I: A full 1mpll'rnL'nl,t1ion .1lh1"111g lhc fu ll 11.111~..: 
of ~ound ,md colour . Thc 0 111\ Spccll um p,1d.;1~c 
cndor,cd by the For th lnll.'rl.',t Group ,111d th,: ~Uh.' lhl'<l 

h) Sinclair U..;cr in thl ·1r ,l·rt1..·, on 1-o nh 
·,,. " ell \\Orth tlu .. · prit.·c . for ., , pc nl1cr Sp·c{'trum ' 

PrrHnwlCom1>we, 

TH E WtZA RD"S I\ ARR IO RS: A fa,1 nwqng gam< 
fc;.1turin g ccu11111unu, ,o urn l d fc{'I, and ;trcadc qua li1, 
~~~ . 

·a \\Cll "r111cn grnp htc~ ;.u.hcnturc'' 
... 1-lum,· Comp111111x W(•,•.l.fr . 

. . \mdmr L'H'1 . 

i\DVE:,n URE ON J~.: With , .t \C i!.<tlll l' t.1c1hl\ 
·a rcmarJ..,1hl) good \Cr-.JO n . ;_,ell \\orlh ihc 

money.· 

MAZEMAN : 
A fa)t :,iction m~1chi_nc ('(Kil' !!••m_l', 

•. . I) ,e r~ JC CUf,lk' ;md f.i:,I. 
... Wlmh .\liuo. 

C111~.S~: I en lc,c h o f pla) Good g.r.1ph1cd1,p l,1~ 
· . in ;1 clav .. or 11', u" n · 

Yo11r Com111un 

INVADERS: Vt·r, l..i,t m caLlion. l ndu<ll'' 111\,h.:n 
.;hip and innc.1,mil) difficult ,crCl'll' · · 

Spectrum £4.45 

Spectrum £14.95 

Spectrum £4.95 

Spectrum t6 .95 
ZX81 £5.95 

.•. NOW AVAILABLE 
FOR THE LYNxt4.95 

Spectrum t4.95 
ZX81 £4.45 

ZX81 t5.95 

ZX81 £4.45 

ABERSOFT [!:! 
7 MAES AFALLEN , BOW STREET, DYFED SY24 SBA 

Dealer enquiries are welcome 2
•H

00 ·~n·'2~'s; 
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~ProgramCards 

Card 1 of 4 
Search 
8330SE1 /4 

1.~ R~M t-~IGH REL CA RR OLL i 1.~B.3 "> 
4-0 ~o~,.J~ 9!50€i 
42 PQ t,.E 16418 , 2 
45 CLS 
50 G05?JE; ~;;000 
60 LET 5C=0 
70 PP. INT HT 0 > 25 3 .5,C-
7 5 LET 0=0 
'!i0 LE T F= 0 
90 POY , E 1..6.4 i B ... 0 

100 FOR A=4 TO 2 1 

ZX81 
ZX Basic 
Application: Game 
Author: Michael Carrol 

170 LET A=3 
'.180 LET B=.11. 
1 . .-;,0 POY..E P+ lA't:'.;;51 +B , i.48 
200 POKE P+<A•~3J+B : 12e 
205 :IF A :·3 AND RN!>; . • 5 THEN GOTO 
2 00 0 
2 08 GO.':.-UB 21.0 
209 GC:TO 190 
210 LET A= A+ ( INY. .EY$="1.5- " RN[. , A ( 2 

:!.) - ( IN K EY$=H7" At-.:D A r3) 
220 :....ET B = B+ i INt-'.EY$="8 " ANv B <5 

1.1. 0 PR T rn HT A , ~ f '~11!! .. !l!!!!!!!!!!!!!!!!!!!!!!l!!!!!!!!!!! 1.) -i :INt-, E"'!'$= " S " AND B:·1 ·1 
2:30 IF INKE' ,' s;="·3 " THEN LET F = l. 
235 IF INKEYt="0" THEN LET F=0 
2:!;~ IF F THEN PO~!.E P+ 1.21.i;-5; .S,i +30 :l.20 NEXT A 

i30 PRirn RT 22, 0J " @l'!,B!lill'ii•BmBII 
!! : ;:({s PR INT RT 4 , 0 ; " " =:nm!!:11:1:1:1.Z! : 

' .1':c>c! 
242 P-m :.E Pt- ( Ar.3 -5-i +B ., 14,E; 
244 PQME P+ ( Ar.••;+B ·~R 
250 IF ... NOT F THEN pf,KE~Fr+ {21.r..":i-~ 

) +!':0 .i.·-·R ; 0,;.:•C=ff= Ztt .i HT 1.~;,, , 0,;:a "' 
140 PR.1.N1 RT 2i.,0. , ~' " _;AT 20 

~50 PR!J--lT AT 2e, \ a9 ;: " " .~AT 1.9 ., 
29 ; 11 1 =4 u ; HT 1~ > :30; " - " 

·2§s ' IF-Ae5 A=i.9 AND Res B= 3 l. TM 
EN LET 0=1. 

2'5 0 :IF AB5 A =3 Ar~r. , ABS l:i= 1. l. AN{} 
(j AND I.t-l~.E·,, 1i = \1 L" THEt"~ GQ:.5,iJB ~ee 

e 
:l.60 PRINT AT i , 7; ",,- . " _; AT 2 .,5 ., ".' 

dllll : "; HT =3.,5 .;:" • '" u 

1.6 5 LET P=PEEK i.,:;396+255r.PEEt :. i 
27 0 RE TURN t:·~97 

40 

50 

eo 
70 
75-80 
100-120 
130-135 
140 
150-160 
165 

r 

Gosub and print picture of the 
temple 
Gosub and print title and 
instructions 
Set the score to zero 
Printscoreonthescreen 
Initialise variables 
Printtheseadepths 
Print the sea surface 
Print the ship 
Printftyingsaucerandtemple 
GetaddressheldinD - FILE 

~ProgramCards 
Card2of4 
Search 
ZX81 
8330SE2/4 

1.0 00 LE T 5C=5C+ 1 0 
i0i€i PP.Ii' 4T AT 0 ~~ 5 ; 5 C 
1.0i5 LET 0=€ ~ 
1020 RETURN 
2000 REH FIRE HI55ILE 
2005 LET t>= i.8 

170-180 

190 

200 

205 
208 

209 

2010 F OR 5=20 TO 1.8 5TEP - l. 
2 0 20 PO K E P +( 5E 33 )+~.1 51. 
2030 POKE P+l5•33)+3 , 128 
2035 GOSUE; ~ !.€; 
20 40 t-lE:X.T 5 
205 0 F OR 5 = 3 TO 32 

thatpointatothebeginningof 210 
the display file 
Set up vars A and 8 giving the 220 
start poaition 
Putaninverse= in the display 
fiieat0 - FILE+110 
Put filled block char into the 
dispiayfileat0-FILE+110 
Oecidewhethertofireamissile 
Gosubandchec:kthe subs 
controls 
Jump to 190tocontinue 

230 
240 
242-244 
250 

255 

Submersible controls 
subroutine Getup, down keys 
Get horizontal controls and alter 
B accordingly 
Control to tum the force field on 
Control to tum the force field off 
Flash the submersible 
If Fis true i.e. the field is on then 
printitbythetemple 
If sub Ism the temple then set 
O= 1, which gives you the gold 

:30 i0 ' c--r z .... - " lj!a!lil!l!!r;E&!lli-!i&ifiie4¥:13ii!W•!!i!•ll!llmil!l±ti! 
L..L.. i ,- .u 

3020 P~ : It'..fT PT S > ~; Z$ 
3030 L ET z•=~~ 2 TO J +Z$ ( 1) 
3 04 0 IF IN t-,E··t $ " N " T HEN 5T QP 
30 5 0 If' INK.E '~r $ "Y" THEN GOTO 
?-0~· 0 G=_1TO 3020 
4e;;;,0 PP.Itff AT 10. , 0 ., " THE TEM P L E 1,.1 
A5 H I T BY R GUIDED !-H-S S ILE ANC• 
t.-.tH==· c,E5 TF=:Ch~ED c ... THE t"\I- 55 ION 
H P.5 BE E N CAL L ED OFF . " 
4010 GC T D :3@i0 

2e5 4 J:F D ;. l. 7 P.t.:t; LJ , 2:0 fi f.tD ,5 :-2 ·:i T 
HEN •~OT ,O 4000 

5 000 L ET F = 0 
501 0 G:JT CJ :I.·:10 
9000 PRINT ., 2 055 G05U B 21.0 

9010 PF::INT " T I.JO STRANGE OBJECTS 
HRl.JE BEEN LCrCATEL ' E/\f 50 N A P. Q N 

2060 L ET O=D+(R , 0 } - ( A~Ol 
20 6 1. I F D ( 4 THE N LET D=4 
2062 POKE P+(D§~3 ) +S . 1.51 
20 64 POKE P+ I D •33 1+5.128 
2080 IF ABS D = A RND A B 5 5=6 THEN TH E ::C,EAE:ED U NDERr ~EATH 'TH E OCEA N 

~·~§~~~1R " P.E 5EHK C H \JE5 -~EL "" C,E GO T O 30 0 0 
208 7 IF F=1. AND D=21 AND -5=29 T H 
E N GOTO 5000 9020 - PP I;-IT u LON(~ P.At-.tJ;;E S CA Nt-tER-S. 

INDICATE A SUE:5TRNT I AL QUANTIT Y 
OF GOU) IN RN ANCIENT TEMPLE . VO 

2090 NE XT 5 
21.00 GOTO 1.90 
3000 PRINT AT 1.0 , 0 ;. "YOU Hfi\}E BEE 
N HIT Efy' A GU Il}E C' 

U AF=:E TO LOCHTE At~D .SH L \}AGE H 
5 HUCH OF TH I 5 :'.~OLD A5 Y OU CAN 

HI55:ILE • • • 

10000-1020 Subroutineexecutedwhengold 2054 Checkto-lfmissilehashit 2090 K~movingthemissileuntilit 
isin the ship Increases the the temple has · somethingorrunsoutof 
score and sets the gold 2055 Gosub to submersible controls ~er 
c:varOtoO subroutine 2100 ssilerunsoutofpower, 

2000 Ire mlSSI subroutine 2060 Makemillileeguidedone continueat190 
2005 Setpoaitionofmissile 2061 Don'tletmlssilesurf- 3000-3060 Print you have been hit and ask 
2010-2030 Print missile movement out or 2062-2064 Print the miselle If another game is wanted 

~IJCef 
2080 If thiS IF Is true then you have 4000-4010 The temple has been hit 

2035 to submersible controls been hit by. mialle 5000-5010 Tum off ton:e lleld 
subroutine 2067 Check to-if the missile has 9000-9210 introduction and instructions 

2050 Begin the missile chase hit the force fleld, if IO then subroutine 
tum off the field 



Send to : MICRO SPEECH OFFER , P.0 .BOX 1, GATESHEAD NE8 lAJ 
or telephone : NEWCASTLE (0632 ) 824683 

Please send me ........... MICRO SPEECH units . 

Name (Print cle e rly) • .••.•.•••.•••.••.•.•..•.... .... ..• .. ••••••• ..• •••• •.•.• ..••• . ..••• .•. . .••.••.••••••.• 

Address ........ ..................... ....... .. ...... ..... .... ........................ .... ...... ............... . 

........... : ......... ............................. ....... Post code .. ..... .......... . ...... . ..... .... .. ....... . 

I enclose Cheque /Postal Order payable to "Micro Speech Offer" 

or debit my Barclaycard / Access account No. ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
I understand th at I can have my money back w1th1n 10 days o f purchase if I am not delighted 
Please al low 21 days for delivery. 12 months parts and labour guarantee. 

Signed ... ............. ........ .... ............................................ . . Ref c::::::::J 

ONLY 

£29.95 
EACH 

ALL INCLUSIVE 



tunes your BBC i11 
of news, views, fa~ 



Tune your BBC micro to a huge data- comparisons, reviews, prices, dealership 
base of information, hundreds of and 'best-buy' information-24-hours a 

software programs, and communication day, 7-days a week. 
with other users. You can also access the full range of 

The BBC micro. The first to connect Prestel® services. These include a com-
to the fast expanding Micronet 800 prehensive information service offering 
service. Now you can choose from a you up-to-date news, weather and many 
range of modems and software packs- other topics of immediate interest. You 
including the easy and convenient soft- can join Homelink, the world's first 
ware on ROM- to connect your BBC home banking service, from the 
Model B, via the telephone line, to a Nottingham Building Society and the 
system that will give you more than you Bank of Scotland. If you are an investor, 
ever dreamed possible. Prestel CitiService gives a full financial 

Micronet 800 is fun, friendly and information service including the latest 
inexpensive to run. Choose from share and commodity price movements. 
hundreds of free games, download and Prestel also has a travel information and 
use them on your BBC whenever you booking service which is widely used 
like, play on-screen - --- throughout the travel 
~ames (as easy-and [ ]~ industry. Prestel is expanding 
mexpens1ve- as a fast, and new, improved 
local phone call), and To other D services are constantly being 
compete in Big Prize users developed. 
games and quizzes. ! Keep in touch-you can 
There's also a range send electronic mail to any 
of downloadable other Micronet 800 or Prestel 
games you can buy user. 
for less than over-the- All this-and even more 
counter prices. as the service grows- is 

Learn through up-to-date available to you through Micronet 800. 
education packages, and help run the And, if you join the service before 
household with simple business pack- October 31, we are offering special 
ages. And if you need fast facts about the discounts on the cost of modems and 
world of computers, Micronet 800 software packs. So don't delay- send the 
provides constantly up-dated product coupon today. 

Micronet 800 
Ito a new channel 
cts&fun. 

~----------------, I n easc send me a ll the informati on on M.icrone t 800, th e mod ems and 

I 
so ftwar e pa c.ks I will need to connect to th e servi ce, and a sub scriber's I 
;: : ~i ca tionfonn . m ~~~ et 

I Add res ·~ "zr()( BOO I 
I , I 
I Tel· I 

Post to Micron ct 800, Script or Court, 155 Farrin gdon Road , 
I London ECIR 3AD. Tel: 01-278 3143. PCN 29 g 83 BBCI 

- Prnulandtltt/Jrnrc/tymb ol aratradtmarltso/lJntu h ·1,./uomm1 .mu:a.twn1. • - - - - - - - - - - - - - - - - - ~ 
0SuhscribcrJ art' respo11s&bl,for quarrcrly M ,crontt 800 and Pratt/ subsfTIPtion dtargn. One of the many faces on Prestel. 



PIT YOUR WITS AGAINST TH 

Jn the vast. unexplored regions of outer space. a dot appears on your scanner screen. Suddenly, you are 
surrounded by enemy fighters. Too late to tum back. you prepare for combat. Your trembling finger reaches for 

your fire laser button. Who are these fighters out to zap you?Will you live long enough to find out? 

Please write quantity of each game required in the [> 
boxes provided. Please state computer. 

·cheque for total amount enclosed£ 

'Access/Barclaycard No. 

Name 

Address 

Try these other mmd·blowmg games from Anrc 
lD Combat zone- the real 3D tank banle game 
Galaxtan.,- clal.Slc arcade action 
with mne levels of play 
<] 



~PtogramCards 

Card3of4 
Search 
ZX81 
8330SE3 14 

9 0 :30 Pl'HNT " ALSO ON THE 5E..A-FLO 
OR THERE I.5 THE WP.ECl< .AGE OF A FL 
Y ING SAUCER, THE OCCUPfir~T 5 OF WH I 
CH l-JILL TP.Y TO STOP YOU BV LAU W:; 
HING GUil)·EO MISSILES AT "'t'OU ~ ... 
9040 PRINT " YOU Hi=!\JE A P:At;,IO TP: 
AN5HITTER UHICH UAS FOUND NEAR 

THE TEMPLE.THIS i,.JILL OPERRTE A 
FORGE FIELU 1.-JHI.GH !:-JILL r..~ESTP.Ol" A 
NY MI55ILE5 FOLLQl,JING YCIJ ALONG 
THE SEF!BE!). " 
9050 PRINT AT 2 11, 0._ 
i!IIWI u 

•:)0'.:,0 INPUT Ll $ 
9070 CLS 
9080 PP.I.NT " YOUR Mit~I. -5U EiMARINE. 

CAN PASS THROUGH THI.5 FI.ELD U 
tU>AHAGEr.,.euT:n= ANY MI55IU:.$ ATTE. 
HP T TO TP.ACl<.YOU THROUGH THE TEMP 
LE t)OOP. THEV!,.iIL ;_ BE DESTROVEL • RN 
D THE FIELD WILL BE TURNED O FF, " 
909e PR I.NT " THE GOU) I S IN TH E 
UPPER PART OF THE TEMPLE.TO LOA 
v THE GOLC> YOU MU5T PILOT YOUR 
VEHICLE THRO UGH THE TEMPLE D 
OOR AN!) UP BE5 IUE THE "" .; ",. MRR 
l;;ER," 

9500.9590 Draw the introduction temple 

~PtogramCards 

Card4of4 
Search 
ZX81 
8330SE4 /4 

·==~·i0 PKir~"'f HT 1!~ 1 0 ·" ,.;i,,~---::: ·=t.1 "., AT 
... ! -- -: · • 
T:l.70;" ::!__ 

i " 

V' , @ ·" - .,. ,\ . ,-. : ·' .... 
e:i=:~0t PP.INi ~T 1.6. t 0, i .,. 
.,_; ~- . .• j "'; fiT 1.5 ... 0.~ H 

• ~--~"""\!!!!!l!'~~·,s::-- ,... ... ,!;._" ,; •R·:Tllll 1m4~.~-0;.. :L • • I " 
;:.5;:.,0 PP.I~1 HT i :'.:i.- e, ·· I 
, && .\ .:.. ~T 1.2, " 0 .~ "" 

,. : " J·ff ~~i=f::·; ~0 

,0;" F - • I 
9540 i=-RUff AT .,,, 0 , I ii 
F • L" ; f! I -~ .. 0 ·' ....!!!! 
9::>50 PRINT HT ;, , 0_ " 
EEE1 Mi*' ' ;. 
·;;)560 PRINT AT t, , 0. ," 

.2, L " .; 
9570 PP.INT AT 5 . 0 ., " 
-., , ,. AT• 0 · ·' 
~ 0 -~AT ; ···0·~ _. 

lm u ; RT ~ ~ 0 .i ,.,. - .. ·' 

Wll!!!W 

-
9575 POKE i64i8,0 
·~580 PRit.tT AT 22 , G\;: " --- -----• 

9590 PRINT RT 2 3 , 0. , " 
H ll TO CONT l.NiJE .. .. .. \\ 

9600-9820 

9830-9850 
9998·9999 

Printpatternsonentranceof 
temple 
Press key to begin the game 
Routine to auto-run the game 
on loading 

PRE S-S. "" C 

·~1~0 PRI.r-4T " TO UNLOAr., THE 
BRING THE 5!JBMAP.INE INTO 
HIP YHEP.E ITSTART:5 OFF ANO 

GOLD 
T HE -S. 
PRE55 

•• "L ·~II.' ' 
91:1.0 PRINT $ i 

'' I g I 9120 INPUT U$ 
9130 CL5 
•;) :1.40 PRINT 

6,7,8) FOP. 
•-H T " 

"YOUR CONTROL 5 ARE 
-·T HE CUP.SOP. r!.E'lS { S > 

LEFT ,OOWN.,U P AND RI 

9:1.50 PRINT "-" "·:1"" 
FORCE FIELD " 
9:l.60 PP.I~-iT "-""€!"" 
CE FIELD OFF " 
9:l. 70 PRINT ·' -" "L"" 
i) II 

Pi=HNT 

·~.~ IN.P-UT :.1$ 
9 -2 0 0 CL:5 

TIJRWS, 0~4 TH E 

TURNS THE FO P. 

TO IJNLOAt;, GOL 

92i~ RE.TURt.t 
·::500 PRINT AT ·:1iiiii-;;..,.,._,.· 21,0; " 1 

I "; AT 20 ., 0 ; "! ! 

.. 



I 
AD.S. THE ULTIMATE 

IN HOME COMPUT NG ·PERIPHERALS 
"Highest quality peripherals at the lowest possible prices" - that's the 
philosophy at Advanced Digital Systems. Our team of highly experienced 
designers use the very latest techniques to produce adaptable 
home computer peripherals - at a price you can afford. 
• Boards are designed using CADCAM, giving a neat 
optimum layout. 

• Gold plated connectors are used, wherever possible, to 
ensure good electrical contact. 

• All products carry a 12 month guarantee. _ -----
• All units are "Plug in and go". 
PRINTER INTERFACE 1 
Centronics Interface tor the Sinclair 
Spectrum. £34.50 inc. VAT. Comes complete 
with approx 1 metre of cable, centronics plug 
and software. 
• Software recogniSes LUST and LPRINT 
enabling Print-outs direct from Basic. 
Also adaptable COPY routine for 
graphics printers. 

• Completely adaptable to 3 
different Micros the Spectrum. ZX81 
(write for details) and Jupiter Ace. 
!see below). 

• Units are housed in custom designed 
black ABS Cases. 

PRINTER INTERFACE 2 
Centronics Interface tor Jupiter Ace. 
£39.95 including VAT and Software. 
Same unit as the Spectrum Interface lllt 
with adapter card. 

Advanced Digital 
Systems Ltd. 
Manufacturers and Designers of Microcomputer Peripherals. 

• Adapter Card has two edge connector outlets. one for ADS unit and the other a 
duplicate ACE Outlet for RAM PACKS etc. 

PERIPHERAL INTERFACE 3 - ZX ACE Package 
Using the adapter card and the Software supplied, the 

Sinclair ZX Printer can be connected to the Jupiter Ace. 
Special Introductory Offer £9.95 inc VAT. 

• Two versions of the driver software included: 
- One will run on unexpanded ACE, but will not 

----- deal with graphics or user defined graphics 
- The other will run on expanded ACE 

and deal with all characters. 
PERIPHERAL INTERFACE 4 

Adapter tor BBC Model B 
Ring or write for details. 

This gives an amazingly cheap entry into 
printing on the BBC model B by allowing vou 

to use the ZX Printer- ideal for listings. 
PERIPHERAL INTERFACE 5 

See our future advenisements for 
our latest rtems to be released. ----------- :..: 

Please send me the items as ticked. 
I enclose cheque/order for ............... Total 

llnclude C 1.00 tor post and packaging). 
Cheques payable 10 AavancedD1gnalSys1emsua 

Centrorncs Base Urn1 lo1 S1ncla11 Spectrum 
£34 50 Inc VAT & Soll ware O 

Jupiter Ace Version Base Urn! and Aaaptor 
£39 95 Inc VAT & Software D 
ZX Ace AdaplOr and Software 

C9 95 Inc VAT O 
Send order 10 ADVANCED DIGITAL SYSTEMS LTD. 

9 Bonchurch Road. Po"smouih. Hampshue P04 8AY 

9 Bonchurch Road. PORTSMOUTH. Hampshire P04 SRY. Telephone: 10705) 823825. PCN2 

Free ~~:~~~If from th:and"°°" 
_/.,; %\.\ ~ . ... ~«\ 

~ - ·-·, "\ · ~, ~ . -~ ~ \ USE 

~\\'~~\:~' ~ ~- \ ,.. OOUCBl][Dl]C!JU(;DOO 
-:;: . • ..,. -c-\ 5:.'$'- -- . ThE KEYPLATESTOMAkEITEASy! 

Microguitle KEYPlATES fit neatty .iver your computer keys• Giws YDII an easy to 
read list of commands• Alphabetically arranged for immediate access. Placed 
euctly when: you require it as part of your computer keyboard• The Keyplates. 
made of durable plastic, have space for function key notes• ·c1ean-wipe"penfor 
function key identity is supplied• 

~ 

SpEciAl iNTROOUCTORY ofFER! 
Order now and you will receive a FREE copy of'"&ror messages 
and how to deal with them:· 

a~ 

Keyplate prices 

VIC20 £8·95 

DRAGON 32 £8·95 

COMMODORE 64 £9·95 

BBC A&B MICRO £9·95 

~ -" 

OOUCBl]lDl]C!JUl:Dl]0 
CHEQUES 1111 POSTAL ORDERS WITH ORDERS TO 

St.,James House,105-113 THE BRDADWAY,EALING,LONDDN,W139BL 

PCN SEPTEMBER 29-0CT OBER 5. 1983 
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Composer Card 1 of 11 '"-----------·-------. 
8330C01/11 Orie 1 48K 

Orie Basic 
App lication : Music 
Author : Richard Bower 

0 RES10RE:FDRI=1T042:REAODfA$:NEXTI 
1 fEXT: GClSUB Hll1('10 : REM Cl IARACTEF~ DEFINITIONS 

2 DOVE 62 1,48000:PO VE 62 3.27 :CL S 
:.:', GF~P1B: HI MEM#B400 
4 DIM NTS ( l000) :D IMNf110001: DI M RLC1000) 
5 DTM DC' ( tl'l(.,(1): PAPE R/: INVO 
6 GOSUB 6000 'JNSTRUClJONS 
7 REM** PRINl STAVE & NOrES ** 
2•:l A1$=-CHl:;:$C.L:::.n 1-"#### ~,%'1iII" 
-::c, A2 $ =C HR$Cl.5 7l t"#1tl ('###" 
4(, A '.$=CHlt$ C :t -:;.7 l + " , +... . " 
:".,O h4$=CHf..:$(137)+"/012345 " 
"'i t CLS 
"',:=; i'R HH A 1 Ii; CfiR·t: (1 ::.,,: ; " A , A#, B . C , C#. D F<t ST" 

6(i PFc:INTA2$ : CIIR$<l~.,,)·" D#, E ~F ;F #~ G , G# " 

65 1 ·nn1 I (13$: r,r INTA4't 
70 OA= 1 4: Cl!)=<', 
/ ' ~ r·L0- 1 "":"';. ~:.. 14LI 
8(1 D[Jl<E 62 i, 48'72t:: F'Ol( E 62 7., 4 
9,1 C L S:(DIJ Mi = l 
l ,,,., t30stm 1 eou 
1 I O r:ot INl =•) 
l 2•' 1-.:E:F'[ A I 
I ,i,, rnuN r=COUNl ·H 
1 '::iO RES T ORE 

0 Aesetthe data pointer and read 
the first 42 pieces of data 

1 Switch to text mode and gosub 
and redefine characters 

2 Set the screen size and position 
inmemorythenclearthescreen 

r 
~ProgramCards 

3 
4-5 

20-50 
51·65 
80 

" 

Get memoryforuseruse 90 
Dimension the various note 100 
hokling arrays 120 
Setupstrings 140 
Print staff and notes 150 
Set up screen window 

Clearthewindow 
Gosubtochangeoctaveroutine 
Begin the loop 
Increment the note count 
Place the data pointer to point to 
thedataatline991 

Composer Card 2of 11 '"----------------
8330C02111 

1 ::-,1 
15~' 
j ~I~, 

155 
1'56 
158 
1 {;(l 

ibl 
U,'.L 
163 
1 ic-4 
16'.") 
1 ... ,) 
t 80 
191::1 

'.ZOO 
:;~ 1 () 
2'2 ,::1 "°"')-,.., 
.L. ........ 

223 

?26 
23,J 
: ,(1(1 

3 1 l) 

L$=S ll ';:$ (COU NT 1 ): 1-$=!'1][!$ ,ci . ..., u:r ,1 'i,) --11 
IF LE M (C$) =l THEt l C$="1·,t 1" ~C$. 
IF LCN iC .t,l=;·H ·l[ J! -1. ="l)"tC$ 
I.. IN =-17(1 : 
X=15 •'1 
r-L.Ol 36 , -.:, r $ 

CL! 3: I l'-lrl.J"l ;'l,1htch nntP ";1·H , 
REPE{~ f 
F/FAD OPT$.l)IA 
lF OPT$=N$ I IIEN Lil'l=JJlA 
UN rrL o r· H,="ETJI)" 
.IT L.11',I: .c-:L?~, IHFI·~ Gm3!1f( I H-l·(;Dlu 
r<Er'l::A I 
RF?in DlA$ ,DlA 
lf N$=L>Tfl'.!: ff-H:::~I 111 t.'t t!llt!T) l~'t~~-!I ;! !.,11·;1 :=,> 14 

Lli'll I l DTA$="F- :E'5f" 
II- 1,~·11,<CDLJl'II i,· ' l'-H 1111::l'l Ff\i i ,!l ' 'l ·lntri nc1~ l-:,nwn",WP,I r· 
]l '1Pll l "Note length ( r- PJat1·ve'":RL'('Dl'J\ l ll 
I F CHNG=Cl HI FN Cl( ( l O! .II'! I l =Of~ ( SCI! .!i'I°!' 1 ) 

IF NTCCOllNf\ =99 11-11::.N Nf$<COU, ~ff l==·' " :GCICl 2.:- •) 
PLAY 1, (l, 1, Hi(Hl ii 
MUSI C i , OC (COUN I ) , NI ( CUNT). 1~' 
CHl'IG=(, . 
WAIT 10*RL iCJ UNT l:PLnY 0 1 0,0,) 
UNfTl COUNT ~998 
GO .. ! D i~ f1 l f1C1 

151-153 
155·156 

Format CS 
Sel up variables, default line 
number and restart line number 
Note prompt 

165 

170-200 

210 

get appropriate line number 
Executethesubroutineifnotat 
170and then gotonumber X 
Get the appropriate note if user 
input is not a command 

220 
224·225 
230 

160 
161·164 Check input against the data 

statementsat991 onward and 

300 

Chee!< whether note is valid 310 

Get relative note length 
Play the note 
Delay and switch the off note 
Keep getting notes until the 
number of notes exceeds 998 
Jump to run out of notes routine 

--



66 

When we 1aunched our 
early 1earnint softWare you 
were delighted. As laSt 
programs were available 
from Britain ' s top 
educational pubUsher that 
let you use your home 
computer to help your 
children learn important 
basic skillS· Now we've 
added eight excitint new 
garnes that cover an even 
wider rant,e . Early-learnint 
is easy as children join in 
the fun with the Robot 
Runner , sum scruncher, 
Micro ChimP and lots more 
colour graphics. 

PCN SEPTEMBER 29-0CTO BER 5. 1983 
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~ Composer Card3of 11 "------ ---- ---------, 
8330C03/11 

6 25 PRINT"LETTER (s ign) .e.g. A or- D# . ":PRI NT 
90B REM OPT I ON DATA 
99 1 DATACHANGE, 1000 ,D ELETE , 2000,PLAY , 2100,PRI NT,3000,HELP,6500,EDIT 
' 5~)(10 
992 DATAINSTR UCTIOS , 6000,END , 60000 
995 REM NOTE DATA . . . 
996 DATA C,1,C#,2,D,3,D#,4 , E , 5,F,6 , F#,7,G,S , G#,9,A,10 
997 DATA A#,11 ,B8 12,REST,99 
99'? REM ** . . 
1000 :REM CHANGE OCTAVE 
1,210..5 CHNG= l 
1010 PRINT"Wh i ch OCTAVE" 
1 020 PR I NT" ( (1-6 > " : GET OC$ 
1 (13(1 OC==VAL ( OC$ ) 
1040 IF OC(0 OR OC>6 THEN 1020 
1(150 DC$=" Octave - "+OC$+CHR$ ( 151) 
1055 PLOT 11, 3,CHR$(144)+CHRS(t30l+CHR$(136) 
1060 PLOT OA~Ob,ocs 
106 5 OC(COUNt>=bC 
1,:17'-1 RETURN 
1999 REM~ DELETE * 
2000 COLJNT=COUNT- 1 
2 ,:11(1 PRII\JT"Note deleted" 
2050 X=150 : GOSUB 60300 
2(16(1 RETURN 

991-992 
996-997 
1000 
1010-1040 

1050-1060 

r 

Option data 
Note data 
Change octave subroutine 
Prompt for, get and check the 
octave 
Change the current octave 
display 

1065-1070 

2000 

2050 

Set the octave for the next set of 
notes, and return 
Note delete routine. Decrement 
the current number of no1es 
Gosuband reset the display if 
necessary 

Composer Card 4 of 11 "------------------. 
8330C04 /11 

21,:1(1 
21(..,5 
2 11(1 
2 12(1 
2 13( 1 
2 14(:l 
215,:, 
2160 
22 0(1 
22 1(1 
222~ , 
2225 
223,~ 
22 4(1 
225(:1 
230( 1 
2 37(1 
23B(1 
23't0 
24(10 
2 41(1 
2998 

REM** PLAY ** 
CLS 
INPUT"Tone channels on-see P.1,:,1:1":TNE 
INPUT"Noise channels -as tone channels" :NOI SE 
INPUT"Envelope mode";MODE 
INPUT"Envelope per-iocl" ; TME 
PRINT:PRINT:PRINT:INPUT"Ba sic note length";BNL 
CLS 
REM** THE TUNE** 
FOR TUNE=1 TO COUNT- 1 
PLAY TNE,NOISE,MODE,TME 
IF ' NT(TUNE>=99 THEN 2300 
MUSIC 1,0 C(TUNE>,NT<TUNE),0 
MUSIC 2;oc(TUNE>;NT( TLJNE>;0 
MUSIC 3,0CCTUN8),NT(TUNE>,0 
WAIT BNL*RL(TLJNE)+l 
CS=STRS(TUNE ):CS=MIDS(CS,2,LENCC$)-l) 
IF LEN (C$)=1THEN C$=="(1l1"+C$ 
IF LEN (CS) =2THEN C$ == "(1 "+Cif; 
PLOT 36 , 3 , CS 
NEXT TUNE. 
RETURN 

2105 
2110-2150 
2210-2350 

Clear the window 
Get note parameters 
Play Iha tune as far as it goes 

.. 

.. 





Whi ch book would your mi cro want yo u to buy? PCN's review page helps yo u choose. 

Electronics 

''Teach yourself Electronics" by W 
P Jolly, published by Hodder and 
Stougtiton lit £2 .95 I papert,ack, 
212 pages). 
It's possib le to spend a life time 
merrily comput ing away with­
out be ing awa re or interested in 
the mos t basic level on which a 
computer works or without 
knowi ng a diode from a triode . 

Diodes , triodes emissions 
and injections are the stuff 
ele ctronics boo ks are made of. 
Th is one doe s the jo b well by 
go ing right back to basic physics 

and working steadi ly through 
modulation and bandwid th to 
compo nents like amplifiers and 
tran sistors . It ends up appr op­
riately enough at integrat ed 
circuits and microprocessors. 

The se days many peo ple will 
be inte rested in working their 
way back , as it were . Micros are 
no longer the p re serve of the 
techn ically qual ified . Many 
people , having grasped pro g­
ramming will want to know how 
it all actuall y works , and th is 
book could prov ide the 
answers. 

It 's clearly writte n , takes 
nothi ng for gran ted and is nicely 
paced so you can keep yo ur 
brain in step as the pages turn .JS 

'The VOR' by Tom Lonergan and 
Cart Frederick, published by 
Hayden at £7.50 (paperback, 
120paces) 
There 's lot of good to be found 
in boo ks which fall into the 
classifica tion 'pop- scien ce ·, 
but it's also true that a little 
knowledge can be a dangero us 
th ing. 

The VO R, (which is no t 
about belli cose people with 
funn y accents) is a book which 

pro vides the latter. Perhaps 
'da ngerous· isn' t quite the 
word - since the subjec t. 
bui ld ing a robo t , sound s pre tty 
harmless - but mislea ding. 

It see ms that the VO R 
(Volitionally Op erant Robo t) 
projec t is somehow connected 
with the magazine O mni. since 
the result. OMN IVAC - a 
name lifted from Isaac Asimov 
- appea red on the Omn i TV 
seri es . 

According to the book jack­
et, it's abo ut 'the design and 
creation of a comput e r-con-

troll ed robot fea tu ring the 
la test tec hnological advance in 
a rtificia l inte lligence . · 

Th e fact is, the boo k is littl e 
more than a who-sa id-what­
and-when account of some 
mee tings and TV shows. all 
totally swamped by a lot of 
platitudes co uched in fancy 
language. The object is 
evidently to mak e the reade r 
fee l he ·s gettin g rea l red meat. 

For exa mple: ·Prob lems 
arising in a rea l world environ­
ment , however, tend to be 
more complex than in a game 
en vironment' . Thi s translates 
as : ' It' s harder to do it for real. 
than to pre tend ". 

The designe rs wanted ( or 
were to ld to make) a machine 
which would be at least recog­
nisab ly peop le-, hape d . and 
having decided that , fell into 
the trap of thinki ng that by 
making somethin g that loo ks 
intelligent/human , you' ll wind 
up with something that is in­
telligent/human. 

Fina lly. do no t buy thi s 
boo k on the assumpti on that it 
will teac h you how to build a 
comput e r-contro lled robot. It 
won' t. RK 

The big name behind the big names 
When it comes to micro software ... think Midlectron first. 

If you 're buying packaged software , it could pay 
to talk to us first. 

We 've got large stocks, in most popular 
formats , ready for instant despatch to you . Backed 

by our in-depth techn ical expertise to answer your 
queries fast. 

And when it come s to buying at the right price, 
it could pay to check out our prices right now. 

CmluoPfo) WORDSTAR/MAILMERGE 
DATASTAR 

ARP-£ 
390 
175 
295 

ASHTO -TA1E. PUI 80 
C BASIC COMPILE R (CB 80) 

ARP-£ 
398 
362 

INFOSTAR 
I.U.S. d BASE II v2.4 437 

MICROSOFt MS-DOS BASIC INTERPRETER 269 FRIDAY! 190 

MS-DOS BASIC COMPILER 303 d BASE PRIMER 

MS-DOS FORTRAN 269 

IBM-PC FLIGHT SIMULATOR EASY WR ITER 182 

DIGITAL RESEARCH PERSONAL BASIC 86 103 IISORCIM ' SUPERCALC II 190 

PASCAL MT+ 80 254 

FOX &GELLER QUICK CODE 200 ---- - -
I=·= ·= - - - - -- - - - -- - - - --- · --

'Qua ntity discounts available - contact your local M1dlectron sales office 

MIDLECTRON DISTRIBUTION 
_. - - ... : = = -- ......-. ..-.. - Southern Office: Nor1hem Olllce : 

N EC 'Ml<1d Trade Centre. SI Kathenne"s Clock. London. El 9AA Mldleclron House. Norungham Road. Belper . Derby. DES I.JO 

Tel 101) 481 9919 Tele, clo NEC 884671 Tel 1077 382) 6811 Tele, 377879 
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Clubn ct keeps you in touch with enthu siasts throu ghout th e 
country. It is divided into club s a nd user group s and a list of each is 
publi shed on alternate weeks. 

If your association has somethin g specia l on the agenda or if 
you've ju st start ed a new one , contact us al Clubnet, Personal 
Computer News, VNU, 62 Oxford Street , London WIA 2HG. 

This week it is the turn of club s, which are listed a lphab eticall y 
by count y and town . 

Our Clubn et report this week focuses on Brentwood 
Microcomputer Club. 

Competing Essex Ho:la nd , among ot hers. It started with a 
membership of 30, meet ing every two 
month s, but has proved so popu lar that the 
club now meets on the third Monday of 
every mon th . 

Most of the memb e rs are quite young , 
but John Osborn , the Club's vice-cha ir­
man , feels it is a great pity there is not more 
respon se from school s. 'We would like 
teachers to come along and have more 
liaison .' John sees the club probably 
ending up as an umbrella for the user 
groups , but all the organis~ rs want to see 
the educational aspect emph asised . . 

Part of the fun at the Brent wood Micro­
computer Club has bee n a series of 
compet itions tha t were introd uced re­
cently. 

There have bee n two so far. The first, for 
Sinclair machines only , was to design an 
elephant - on screen only. we trust. Th is 
prov ed a great success. and was followed 
up by one to create a prog ra'11 with a 
hol iday theme. The compe tition for the 
best program writte n on one line is 
cur rently be ing plan ned. 

The club started up last September on 
the initiative of Ra y Sadle r and Allan 

Th e meeting s take two form s. Every 
ot her month there is a lecture or demon­
strat ion lasting around an hour , with a 
break , and then the gathering is given ove r 
to genera l club activities. Th e othe r 
meetings are user-group nights. 

Th e ~lub has thr ee user gro up s. for the 
Sinclair Spectr um, Commodore machines 
and the BBC. 

On the evening PCN visited the club. 60 
of the 76 members were present. 

·The compet ition s get the boys think­
ing,' said Don Cla rk e , leader of the 
Spectru m gro up. Janice McKenzie 

Name Brentwood Microcomputer Club Venue 
The Co-op Hall , Kings Road. Bren twood. 
Essex Meetings Thir d Monday in the month 
Contad Allan Holland on 0277 22 I 620 

CLUBS 
AVON 
Bristol Berkeley Nuclear Laboratories Club. 
Contact Neil Walker. 53 Wolfridge Ride. 
Alveston. Bristol. 0454 414262 
llristal Micro Computer Club Meets at the 
Pavilion. Southend Road. Filton. Bristol. 
every other Tuesday Darryl Collins. 60 
Mackie Rd. Filton. Bristol 8512 7NA. 0272 
792982. 
Bristol Format 40180 Disc Club. for BBC 
disk users. Contact Peter Hughes. Format 
40180 Disc Club, clo The Lending Library. 
Five Marshal Street, Bristol 851 4AA. 
Multi-User Club Valerie Boyde·Shaw. 
Na1lsea 85 t 337 
Wooio Computer Club. Meets at 
Woodsprings Inn Functions Rooms on 
alternate Mondays at 7·10.30pm. H 
Bennett, 0934 514902 or F Feeney, 0934 
833122. 

BEDFORDSHIRE 
lledfonl Amateur Computer Club. Meets at 
Star Rowing Club, Bedford. on the first and 
third Tuesday of month Spm. Rowan Bird. 
74 High Street. Great Barford. MK44 3LB, 
0234 870763. 
Chllten Computer Club. Meets at Five 
Bells, Eaton Bray. Near Dunstable, 
Leighton Buzzard on second and fourth 
Monday of each month. Contact Steve 
Betts, 42 Wallace Road, Eaton Bray, OU6 
2DF. 0525 220922. 
Luton Colee• Computer Club. John 
Rodger. 0582 34 t t 
Luton Computer Club. J P Fletcher, 1 
Trowbridge Gardens. Luton. LU2 7JY. 
0582 450687. 

BERKSHIRE 
~ad Computer Club Meets at 
Easthampstead Park School, Bracknell, on 
the first Wednesday in month at 8pm Brian 
Poulton, 0344 84423 

BIRMINGHAM 
Blnwloet,M, Amateur Computer Club. 
Meets at Free Church Hall. Land Lane, 
Marston Green. Birmingham on !irst and 
third Thursday of each month at 7.30pm 
Contact Les Moore, Secretary. 
Wolverhampton 725340. 

BUCKINGHAMSHIRE 
Aylesbury Computer Club. Meets at 
Ouarrendon Youth Club every Friday at 
7 .30pm and at Mandsv1lle County 
Secondary School the f,rst Thursday of 
each month at 7pm. Ken Knight, 22 Mount 
Street. Aylesbury. 0296 5181. 
Clolltem Microcomputer Club. Meets at the 
Garden Centre. School Lane, Chalfont St 
Giles. on the first Wednesday of each 
month. Mrs W Tibbitts. Ellwood. Deanway, 
Chalfont St Giles. 024 07 4906. 
i. ... computerClub. PA Seal. t Ormonde 
Flats. Church Road. lver Heath. 0753 
652792. 
i.... Computer Society meets at Huntsmoor 
room, lver Village Hall on the second and 
fourth Thursday every month at 7.30 John 
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Haigh, 141 Leas Dnve, lver, SLO 9RP. Penzance Micro Centre every Friday. S 
CAMBRIDGESHIRE Zenith. Hayle 754845 
Canobricf&e Microcomputer Club. meets on St Austell Computer Club and Computer 
the third Wednesday of month. Derek Town meets at ECI P Labs, Penpewan Road. 
Tripp, 3 Spurgeons Avenue. Waterbeach. fortnightly on Mondays at 7.30pm. NG 
0223 315662. Day. 2 Cilendale Close, St Austell 
Peterborough Personal Computer Club CUMBRIA 
meets al Crosfield Electronics Social Club. Amblesldo Computer Club. Contact Jeremy 
fortnightly on Mondays. Andrew Pike, 0733 Westerman. 8 Hill Top Road. Ambles1de, 
44342 atter 5pm. Cumbna Tel: Ambles1de 2452 
CHESHIRE DERBYSHIRE 
Altrincham Computer Club Meets at N. - De,t,y Micro Society meets at L1ttleover 
Cestrian Grammar School, Durham Road. · Church Hall, Sheperd Street, first and third 
Altrincham, fortniihtly Martin Hicklin~. 39 Thursdad: of each month at 7pm. Frank 
t\ri4'.Plof5~~ad. ltnncham. WA14 1 2. ~~ Jt~~~refciub John Dearn. 2 
Bnonel Computer Club. Meets at St Spinney Close. Glossop 
Werburgh Community Centre on alternate DEVON 
Wednesdays at 7 to 10pm. Mr R Simpson. Brtxhn, Computer Users Club. Meets al 
4 The Coots. Stockwood Computer Systems (Torbay), Pump Street, 
Chosttt-Computer Club. Contact W Collins, Brixham. Saturdays at 2.30pm. Ian 
37 Garden Lane, Chester. Cheshire. Ch1pperfield. 22 Brookdale Court, Brixham. 
Crtwo Computer Users Club meets at Devon (Brixham 59224). 
Buffaloes Club, Eart Street. Crewe, on the Computen Ac1lnst the Bomb. Contact Paul 
third Thursday of each month at 8pm. Couchman, 29 Chhon Place. North Hill, 
Bram Knight. 0270 623375. Plymouth, Devon. 
Holmes Clllpel Micro Club meets at Leisure Exeter & District Computer Club meets at 
Centre, Holmes Chapel at 7.30 to 9 30pm Exeter School, Magdalene Road. Exeter, on 
on the first and third Tuesday of month the second and fourth Tuesday every 
Margaret Baker, 1 Helton Close. Crewe. month. T G Holden. 14 Greenville Avenue. 
0477 34238. Teignmouth, T014 9NT. 
Kinder Peek Computer Club meets at Bew Exeter & Dirlrlct Amateur Computer Club 
Mills School every Monday. John Eary, meets second Tuesday every month. Doug 
New Mills 43870 Bates. Fortescue House. Stoke Cannon. 
Ketlleshulme National Computer Buyer's Exeter. Specialist meetings on th11d and 
Club. Send SAE to Barry Edwards. Laneside fourth Tuesday. 
House. Paddock Lane. Kettleshulme. nr Obhampton Computer Club. Contact 
Stockport, Cheshire. Cherri Graebe. Okehampton 3523, or 
New Mills & District PCC meets at New Okehampton Community College. 
Mills School. fortnightly on Fridays at 7 to Okehampton 3800 Meets 7pm each 
9 30pm. Mr GM Flanagan. t I Sundown Monday dunng term time. 
Close. New Mills, Stockpon. SK12 3DH. SoutJ, Molton Computer Club Meets at 
0663 44051. South Molton Tool H1re. Dootson House. 
Northwest Computer Club meets Cooks Cross Industrial Estate. South 
fortnightly. John Lightfoot. 13 Aston Drive, Molton, Nonh Devon. each Thursday at 
Frodsham. Warnngton, WA6 7PU 0728 7pm. Contact Nick Hews on 07695 3446. 
31519 Tott,ay Users Computer Club meets at 
Northwest Computer Club. weekly Devon Computers. 39 To:nes Road. 
meetings Tom W~an. 29 Summer Lane. Paignton on Mondays fortnightly. 
~~~~~rnRY;~t heshire WA7 5PG DORSET 
Mld~hesllire Computer Club meets at Bourwemouth ANl1 Computer Club meets at 
Winsford Library on the second Friday Kinson Community Centre on the th11d 
every month at 7.30pm. Simon Sadler. Wednesday every month. Peter Hibbs, 54 
Winsford 53339. Runnymede Avenue. Bournemouth, BHl 1 
Stoclq,ott Software Exchange Club. Send 9sE. 0202 576547· 
SAE to P Redford. 53 Cavendish Road, -= ~;;~~ ~~~~~~:~:7g~1~~ Truck 
Hazel Grove. Stockport. Cheshire. Wednesday every month at 7pm David 
CLEVElAND Washford, 1 Alexander Road. 
Cle.-eh,nd Micro Club meets on the second Bournemouth. BH6 5JA. 

~i~ ~~rier~~~dir ~~:~~ 0~~;1~·/::rh ird ~r:~':e"=·D~~~; i0HJt91J North t~::i:K,~~~~~~ J Telford. 13 Weston DURHAM 
Slocldan Amateur Computer Club meets at Dlrllngton Computer Club, weekly 
YMCA. Slockton. each alternate week at meetings. L Boxell. 8 Vane Terrace. 
7-9pm. Peter Cheshire. 60 Crott Road. Darlington DL3 7AT. 0325 67766. 
Eaglescliffe. Slockton-on-Tees. TS160DY. ESSEX 

Genius Computer Club. 30 Webber House. 
CORNWALL North Street, Barking. 
Comish Radio Amaleur Club - Computing Grell! Dunmow Computer Club. Contact T 
Section. Bob Reason. 24 Mitchell Road. Coombs. 4 Oakroyal House, Oakroyal 
Camborne. Avenue, Great Dunmow. Essex CM6 1 HO. 
Comw .. Alu PAICC meets at the Brentwood Amateur Computer Club, meets 

once a month. A Sadler. 18 Warescot 
Road. Brentwood. CM15 9HD. Brentwood 
232463 
Sprincfteld Computer Club meets on the 
first Friday of every month. Stephen 
Cousines. 1 Aldeburgh Way, Springfield. 
Chelmsford, CM1 5PB. 0245 50155. 
ea .. ., Computer Club Contact Dean 
Williams, 17 Mornington Road, Canvey 
Island. Essex SSS SAT. 
Colchester Microprocessor Group meets at 
University of Essex on the second and 
fourth Wednesday of every month at 
7.30pm. Information Centre. University of 
Essex. near Colchester. 
Colchest ... Computer Society. Meets at 
Severalls Hospital Social Club, Colchester. 
Contact A Potten, 14 Foxmead. R1venhall, 
Wilham. Essex CMS 3HD. Witham 516335 
-.1 Westminster Personal Computer 
Society, 412 Eastern Avenue, Ganis Hill, 
llford. P J Moore, 01-554 9699. 
S!Mwl)' School Computing Club. only • 
school members al present G Floyd, clo 
Physics Department. Stanway School. 
Stanway. Colchester. 
Modem 80 Comp,rter Unk Club, meels 
Wednesday evenings. Contact E Ferrant. 55 
South Street, Barm1ng, Kent. 0622 27885. 
Klilseo Multi-User Club. Contact Valerie 
Boyde-Shaw, 0272851337. 
Rondon! Club. a new club. Mr D Norden, 
t38c Church Road. Romford. 
Roundoere Micro Computer Users Club 
Meets at the Roundacre Youth House. 
Laindon Link, Basildon every Wednesday at 
7.30pm. Contact Mrs L Daden. Basildon 
285119. 
South Elst Essex Computer Society meets 
at Hockey Club at Roots Hall, near 
Southend Football Stadium on Wednesday 
at 7 30pm. Robin Knight, 128 Llttle 
Wakering Road, Lmle Wakering. Southend· 
on-Sea. 0702 218456. 
GLOUCESTIRSHIRE 
British Amateur Electronics Club. Mr J 
Margetts. 3 Bishopstone Close. Golden 
Valley, Cheltenham. 
aie1tenh1m Amateur Computer Club meets 
on the third Tuesday of each month at 
7.30pm MikePullin024225617. 
GCHQ. D W Adam. 16 Court Road, 
Preslbury, Cheltenham. 
Cheltenhom Amateur Computer Club meets 
at Prestbury Scout Headquarters, on the 
third Tuesday of every month al 7.30pm. M 
Hughes, 36 Riverviews Way, Cheltenham. 
HAMPSHIRE 
~ Computer Club. Meets on the 
first Friday of every month at Bu1 House, 
~irZh~:~agiiEort at 7 30pm rian Cox. 
F1.-.h1m ond ~ Amateur 
Computer Club. Alan Smith. clo Francis 
Close. Lee-on·the-Solent, Gosport, Hants 
P0t3 8HB. 0705 550907. 
RAF Odih1m Computer Club. Contact clo 
Officer ilc, Royal Air Force, Odiham, Nr 
Basingstoke. Hanis. 
Soutll1mplon Amateur Computer Club 
meets at Crestwood Centre. Shakespeare 
Road, Boyatt Wood, Eastleigh, Hams on 
the second Wednesday of every month at 
7.30pm. Paul Blitz Chandlers Ford 69050. 
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HEREFORD 
lleNfont Amateur Computer Club. 
proposed new club. Stuart Edinborough. 2 
Warwick Walk. Bobblestock. HR4 9TG 
0432 269700. 
HERTS 
Sawbridc.-til Computer Club. meets at 
Sawbridgeworth Pansh Hall. 7pm. Frrdays 
M Marwood. 38 Sayesbury Road. 
Sawbridgeworth, Herts. CM2t OEB. 
HUMBERSIDE 
Bridfin&ton Microcomputer Club Meets 
7.30pm alternate Fridays at Old Star Inn. 
High Street. Brrdlington. Contact O 
Compleman. 0262-601859 
Gnmsbr Computer Club meets at Gnmsby 
Central library fortnightly on Mondays at 
7.30pm Jenson Lee, 29 Park View, 
Cleethorpes 0472 42559. 
Seu""'-& llistrlcl Microprocessor 
Society meets at Community Centre. 
Lindun Street. Scunthorpe. every Tuesday 
at 7 30pm G Hinch. 21 Old Crosby. 
Scunthorpe, South Humberside ONtS 8PU 

KENT 

~~::n:~e~.P2~P~:~~~~~ 1~e~ue. St 
Stephens. Canterbury, CT2 7AH 
C...-d Comruter Club Meets at School 
Room Extra Tu1t1on Centre. 39 The Terrace. 
Gravesend Contact c/o The Extra Tuition 
Centre. 0474 50677 
Medway Amateur Computer & Robotics 
Organisation Meets at 7 30pm on first 
Tuesday and third Wednesday of every 
month Annual subs £5 Contact Paul 
Cameron. Unit 3. Walderslade Centre. 
Walderslade Road. Chatham. Kent. 0634-
63036 
Nonh Kent Amateur Computer Club meets 
at Lecture Theatre. Charles Darwin School. 
Jail Lane. B1ggin Hill, on the first Thursday 
of every month at 7 30pm lain House. 28 
canadian Avenue. Catford SE6 3AS Ot-
690 5441 
Orpln&ton Computer Club meets at The 
Large Hall. Chrrst Church. Chaterhouse 
Road. Orpington, every Friday at 8pm­
t0.30pm Mr R Pyatt. 23 Arundel Orrve. 
~O~~pion. Kent BR6 9JF Orpington 

-• Personal Computer User 
Association Enc Keeley, 11 Spratling 
Street. Manston. Ramsgate. Kent 
S..enoaks School Computer Club G 
SommerhoH. Technical Centre. Sevenoaks 
School. Sevenoaks. Kent. 0732 456340. 
T .. bridc• It Tunbridge Wells ACC Ray 
Szatkowski. 1 Cromer Street, Tonbrrdge 
0732 355960 

lANCASHIRE 
lllocld>um Micro Computer Club Roger 
Longworth. 12 Sharp Close. Accrrngton. 
Balton Computer Club meets at E4124 
Bolton Institute of Higher Education. Deane 
Road, Bolton. on Thursdays David 
Atherton, 16 Douglas Street, Asherton. 
Manchester M29 9FB 0942 876210 
lklmley Computer Club Meets at Burnley 
Technical College on Tuesdays, 7 30-
11 pm Contact Clive Tallon. 27 Basnett 
Street. Burnley. Lanes 
Cl!ot1ey Computer Club meets at Townley 
Arms. Chorley. every other Tuesday at 
8pm Tony Higson. 23 Brock Road. 
Chorley, Lanes. Chorley 68429. 
Ribble V•lley Computer Club meets at StaH 
canteen. Pendle Carpets Ltd, West 
Bradford. on the second and fourth 
Monday of month at 7-9pm Contact tan 
Thornton-Bryar. 25 Southl1eld Orrve. West 
Bradlord. Clitheroe. 887 4TU 
IJ!ncuter & MONCOmbo Computer Club 
Sarah Blackler 0524 33553 
South Choddertooi Computer Club meets at 
Turt Lane Centre. Turt Lane. Chadderton. 
on Thursdays at 7-9.30pm David Sholes. 
18 Beech Avenue. Oldham. Lanes 

LEICESTERSHIRE 
Ent LNile Computer Club. Andrew Jones. 
59 Bateman Road. East Leake. 
Loughborough, LEt2 6NN. 
Howker Siddeley Computer Club Contact R 
Wrathall. 6 Naseby Onve. Loughborough 
LE11 OWU. 

LINCOLHSHIRE 
U..colll Computer Club. meets atThe 
cardinal's Hat. 238 High Street, Lincoln 
(entrance on Grantham Street) on first and 
third Wednesday of each month. except 
August Contact Jettrey Joy. 23 Cross 
O'CliH Hill, Lincoln. 0522 28252 
Sk1111eu Computer Club. meets at County 
Hotel every other Monday. 7.30·9 30pm 

Reg Potter. 118 Bereslord Avenue. 
Skegness. 0754 3594. 
LONDON 
~ of Compullt' Clubs. Contact 
Rupert Steele. 17 Lawrie Park Crescent, 
London SE26, 01-778 6824. National Club 
C<vydon Microcomputer Club. Meets at 
Croydon Central Relerence Library Contact 
Vernon Gifford. 01·653 3207. 
Ent~ Amateur Computer Club 
meets at Harrow Green Library, Cathall 
Road, Et 1, on the second and fourth 
Tuesday of month at 7· 1 Opm Fred Linger 
on 01-554 3288. 
Fonnn-80 London. Leon Jay. 01-286 6207 
ForvllHIO Wembley. Victor Saleh. 01-902 
2546 
Honow Computer Group meets at Harrow 
College of Higher Education. Room W24. 
Northw1ck Park, on alternate Wednesday at 
7pm Bazyle Butcher. 01-950 7068 
liwperiol College Microcomputer Club 
meets at room 145. level 1. on Tuesdays at 
7 30pm. Tim Panton. cio I C Union Office. 
Prince Consort Road. London SW7 288 
London School Computer Club Burlington 
Danes School. Dane Building, DuCane 
Road. Hammersmith -...,.11an Polle,, Amateur Computing 
Club meets on the first Thursday of month 
at 7pm S Farley, Ot-725 2428 
68 Mic""'°"p meets at Regents Park 
library. Robert Street. NW1. on the third 
Tuesday of month at 7.30pm Jim 
Anderson. 41 Pebworth Road. Harrow. 
Middlesex 
Nonh London Computer Club meets at the 
Polytechnic of North London, Holloway. N7 
808. on Monday, Tuesday. Wednesday 
and Thursday dunng term time and one 

~~i~~!~. ~~~Mf 2~Uolidays Robin 
P•ddincton Computer Club meets at 
Paddington College. 25 Paddington Green. 
W2 1 NB Peter Hil. 01-723 5762 
Past Office HQ Microcomputer Club meets 
at room 8145. River Plate House. 12-13 
South Place. oH Moorgate. on the second 
Thursday of month Vernon Quaintance. 
British Telecom Enterprrses. Cheaps1de 
House. 138 Cheapside EC2U 6JH. 01-726 
4716. 
Queens Crescefll Computer Club Meets at 
Queens Crescent Library, 165 Queens 
Crescent, London NWS. 01·485 4551 
n.. SOBAT Computer Club meets once a 
fortnight. Mr T Kayan1, 12 Calderon Road. 
London Et 1. 
South Eost London Microcomputer Club 
meets at Thames Polytechnic, Greens 
Ends. Woolwich SE18, on alternate 
Wednesdays at 7pm. Peter Ph1llipps. 61 
Graigerne Road, SE3. 01-853 5829. 
5cNlthcote Microcomputer Club meets at 
Room 8106 Southgate Tech. fortnightly on 
Thursdays at 7 .30pm Kevin Pretorrus 
01-882 2282. See Prestel page 25820645 
West London Personal Computer Club 
meets at Back room. Fox & Goose pub. 
Hanger Lane, Alperton. on the first Tuesday 
of month at 7.45pm. Graham Brain. 
01-997 8986 
MANCHESTER 
Monchester Computer Club meets at the 
Department of Computer Science. 
Manchester University. Oxford Road, on 
the first and third Thursday of month at 
7.30pm Oav1dWade, 06t-9412486 
Smelt Booslneu Computer Users Club 
Proposed new club to meet the last 
Tuesday of month K Wadsworth. 061-740 
7232 after Spm. 
South Troffont Microcomputer Club Meets 
fortnightly. Contact Ian White, 16 Leicester 
Avenue. Timperley. Altrincham WA15 6HR. 
061-969 2080 
MERSEYSIDE ....-..,side Microcomputer Group meets at 
Merchant Taylor's School, Crosby, on 
second Thursday month Mr F Shaw. 14 
Albany Avenue. Eccleston Park. Prescot 
051-426 5536 
Sowthpo,t Computer Club meets weekly. 
Ian Bristone. 28 Weld Road. Southport. 
Merseyside PR8 2DL. 0704 64524 
Wltnl Microcomputer Users Group meets 
at Birkenhead Technical College every 
Monday. J Phillips, 14 Helton Close. 
Birkenhead, Merseyside L43 9HP 
Wknl Computer Club Contact Gary 
Metcalfe, 24 Marlston Avenue, Irby, 
Merseyside 

MIDOLESEX 
Brlpdler Computer Club Meets on the 
first and third Monday of every month at 
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Brrgadier Youth Centre. Brigadier Hill. 
Enfield at 7 30 pm. Subs· £2 Contact 
Steve Ward. 28 Brodie Road. Enfield. 
M1ddx EN2 OEU. Ot-363 3786 
Mlcromodeller User Association Meets 
three times a year. Contact Phillip 
Matthews. Phillip Morris House. 21 High 
Street, Feltham TWt3 4AO. 01-751 6388 
S.nbury Computer Club meets at St 
Benedicts Hall. Nar1er Road. Ashford. on 
the lastTuesday o month at 8pm Simon 
Taylor. 8 Priory Close. Sunbury-on· 
Thames. Middlesex Simon Clark. 83 
Watling Street. Towcester. Northants 
NWt27AG 
zx Micro Club Contact Paul Hargreaves. 
10The Ride. Brentford. M1ddx 
NORTHAMPTONSHIRE 
Co.ttr Universal Micro Club Meets at 
Lodge Park Sports Centre fortnightly on 
alternate Wednesdays and Thursdays 
Contact Peter Wilson. 26 North Cape Walk. 
Corby, tel Great Oakley 742622 
Ketttrinc Microcomputer Club Meets 
every Wednesday at 7pm Oeta1ls from 
Stephen Bickle on 0536 514381 
South North•nts Computer Group meets at 
Anchor House. Moat Lane. Towcester. on 
Wednesdays at 7 30pm 
NOTTINGHAMSHIRE 
Ashfield Comr.uter Club meets at Cars1c 
Junior Schoo. St Mary's Road. Sutton 1n 
Ashfield on the f,rst and third Thursday 
month Derick Daines. c/o Cuttings 
Avenue. Sutton 1n Ashfield. Notts 
Entwood Town Micro Computer Club 
meets at Oevonsh,re Dnve Junior School 
Wednesdayats 45pm Ted Ryan. 15 
Queens Square. Eastwood. Nottingham 
N016 3BJ 
Nottill&hom Microcomputer Club meets at 
Castle Gate Centre. Nottingham. Monday at 
7 30pm Mr E Harvey. 68 Rosele1gh 
Avenue. Nottingham NG3 6FH Nottingham 
608491 
Worbop Computer Group Mr Andrews. 
Worksop 487327 
NORFOLK 
Ancfio Computer User Group Jan Rejzl. 
t28 Templemere. Sprowton Road. 
Norwich 0603-29652 

=H~ ~~rfi~~~~!escg~:~ 
Thetford. Nortolk Meets each Saturday. 
5pm at this address 
Derehom It Distrid Computer Club Meets 
at Middle School, Westfield Road. 
Tottwood. East Dereham on every second 
Wednesday at 7 30pm Contact Mrs Fran 
Cook, Dereham 67732 
EntAngtlH Computer User's Group meets 
at Crome Community Centre. Telegraph 
Lane. Norwich Gill Ri1z1. 88 St Bened1cts. 
Norwich 
Y•nnoutl, Computer Club meets each 
Fnday at 7pm Contact the club at Unit 26. 
Longs Estate. Englands Lane. Gorleston, 
Great Yarmouth, Nortolk. 0983 662871 
OXFORDSHIRE 
Assoclotion of Compater Clubs. Rupert 
Steele. St John's College. Oxford OX1 3JP 
Mlcrosoc meets at Clarendon Lab. Parks 
Road. Oxford, every week during term 
Rupert Steele. St John's College. Oxford 
OX1 3JP. 
Oxfont Personal Computer Club Len 
Phelps. Southport Cottage, Sutton 
Courtenay, Nr Abingdon. Oxon OX14 4AU 
Rldgew•J Computing Club meets at Swan 
Hotel, East Ilsley, on the second Tueday 
month Mike Magney. Beavers. South 
Street, Blubury, 01dcot. Oxon OX11 OJU 
SHROPSHIRE 
Ludlow It District Microcomputer Club 
meets at Diocesan Education Centre. Lower 
Galdeford. Ludlow. on the second Monday 
of month at 7 .30pm 
Slirewsbuty Micro Club meets at 
Shrewsbury Shirehall once a month Mr V 
Ives. 6 Bramley Close. Severn Meadows. 
Shrewsbury SY1 2TP 
Telford Computer Club meets at Telford 
ITEC on Monday 6·9pm John Murphy. 10 
Brichmore, Brookside. Telford TF3 HF 
0952 595959 

SOMERSET 
511..,. MZ80 Club, Tim Powell. Computer 
Centre, Yeovil College. Yeovil. Somerset 
T•unton Computer Club. meets 6pm on 
Tuesdays durrng term time at Somerset 
College of Arts and Technology Contact 
David Elliott at F,r Tree House, Back Lane. 
Westbury-sub-Mendip, Wells. Somerset 
Yt0¥il Computer Club D G Carrington. 2 
Ramsey Road. Yeovil. BA21 SXN 

STAFFORDSHIRE 
Alsclt' Computer Club, meets at Alsager 
Comprehensive School, Stoke-on-Trent, 
Statts, fortnightly on Tuesday Rex 
Charlesworth, 09363 77270 
Nonh Stoffs Amateur Computer Club meets 
on the third Wednesday of each month J 
Roll. t6 Hill Street. Hednesford, 
StaHordshire WS12 SOS 
ICL llinnlnct,•m Branch Micro Club. c/o 
WBA Ecclestone. 26 Browns Lane. 
Tamworth. S1atts. 
T•mo V•fley Computer Club. Tim Marshall,, 
32 Milton Avenue. LeY11elds. Tamworth. 
Staffordsh1re 879 8JG. 
SU Ff OLK 
Hnerldll Microcomputer Club. meets at St 
Marys' Church Hall, Camps Road. 
Haverhill, on the second, th1rd and fourth 
Wednesday of month at 7.30 to 10pm 
Andrew Holliman. 5 Trinity Close, 
Balsham. CB1 60W. 022 029 583. 
Newmoti<et Home Computer Group. Meets 
at Anchor House. Moat Lane. Towcester, at 
7 .30pm Contact Simon Clark, 83 Watling 
Street. Towcester. Northants NNl2 7AG. 
0327 52191. 
Suffolk Microcomputer Club meets 
monthly Mr S Pratt, c/o M1crotek, 15 
Lower Brook Street. Ipswich. 
SURREY 
Ash!Nd Computer Club meets on the last 
Thursday of month. Contact P Palmer. 8 
Corte Close. Ashtead 
Deol Microcomputer Users Group Contact 
Chrrs Marsh. 3 Delaporte Close. Epsom. 
Surrey KT17 4AF. 
Thomes Y•fley Amateur Computer Club 
meets at Grrtton. Caversham. on the first 
Tuesday of month Brian Quarm. 25 
Roundway. cambertey. GU151NR. 
camberley 22186. 
Ewell Micro Club. Dave Oe Silva. 316 
Kingston Road, Ewell. KTt9 OSU 
F•,.hom Computer Club, meets at 
Farnham 6th Form College, Morley Road. 
Farnham, on the second Wednesday of 
month. Adam Sharp. 14 Thorn Road. 
Boundstone, Farnham 

~~C:~ o~~tr~~e; ~~~ ~~)i ~~use. 
Burpham, Guildford. the first Thursday of 
month. Chrrs Karney, 0483 68121 
ITN Computer Club meets on Fndays. A 
Bond, 54 Farnham Road, Guildford. Surrey 
GU2 SPE, 0485 62035 

~ d~~tro~ ,°oo~~s~~i~i~'.~r· 
SHY 
Richmond Computer Club meets at 
Richmond Community Centre, Sheen 
Road. on the second Monday of month at 
8pm. Bob Forster. 18a The Barons St 
Margarets. Twickenham. Middlesex, Ot· 
8921873 
Sutton Ubrory Computer Club meets at 
Central Library. St Nicholas Way, Surrey. 
on the first Friday of month at 6pm and 
second and third Tuesday of month Dave 
Wilkins 01·642 3102 
Assoclotion of London Computer Clubs, 
Len Stuart. 89 Maylair Avenue. Worcester 
Park, KT4 7SJ. 
SUSSEX 
Anln Microcomputer Club meets at Wick 
Amenity Centre, Wick Farm Road. 
Littlehampton. on the first Monday of 
month at 8pm. and third Sunday of month 
at 6pm. P Chernman. 7 Talbot Road, 
Littlehampton, West Sussex ON17 7BL 
Briclrton, lkwe & District Computer Club. 
Meets 7.30pm every second Wednesday at 
Southwick Community Centre Contact J 
Smith, 30 Leicester Villas. Hove, E Sussex. 
CVGC Video Games Club Contact G Bond, 
7 Sw1tt Lane. Langley Green. Crawley 
Sussex. 
Midllurstlt District Computer User Group. 
Meets at the Grange Centre, Midhurst, at 
7pm on the second and fourth Thursday of 
every month. Contact Val Weston. tel· 
M1dhurst 3876. 
Mld-SuSHx Microcomputing Club. Contact 
Jett Hayden. 2 Hillary Close. East 
Grinstead. RH19 3XQ. 
West S..uex Microcomputer Club meets at 
Room R06. Robinson Road Annexe, 
Crawley, on the first and third Monday of 
month J Clarke, 31 Hyde Heath Court. 
Pound Hill, Crawley, 0293-884207 
W-inc & District Microcomputer Club 
meets at Rose Wilmot Youth Centre, 
Uttlehampton Road. Worthing, on alternate 
Sundays 11am-1pm B Thomas. t 1 
Gannon Road. Worthing. W Sussex. BNt1 
2DT, 0903 36785. 
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I 
TYNE& WEAR 
Newcntle upon Tyne Personal Computer 
Society meets at Room 0103. Newcastle 
Polytechnic on the first Tuesday of every 
month Pete Scargill. 21 Percy Park. 
Tynemouth. 0632 573905. 
WEST MIDLANDS 
Cannock Computer Society meets at 
cannock Computer Systems. Old 
Penkndge Road, Cannock, fortnightly 
Terry Sale, 20 Redwood Dnve. Chase 
Terrace. Walsall WS7 SAS 
C:O.ent,y Computer Circle Contact Chns 
Baugh, 9 Hillman House. Smithford Way. 
Coventry CVt t FZ 
C:O.entry Micro Club meets on Wednesdays 
at 7.30pm at Walsgrave Junior School 
Jack Hewitt. 3a Boswell Drive, Walsgrave­
on-Sowe. Coventry. Tel· 615543 
Walsall Computer Club meets at Park Hall 
Community School on the second and 
fourth Monday month 6.45-9.45pm. Alison 
Hunt. 58 Princes Avenue, Walsall. WSl 
2DH, 0922 23875 
West Midlands Amateur Computer Club 
meets at Enlield School, Love Lane. 
Stourbridge. on the second and fourth 
Tuesday of month John Tracey. 100 Booth 
Close. Brierley Hill, Kingswinford. 0384 
70097. 
WILTSHIRE 
Clllppenham and Caine, proposed new 
club. Matthew Jones. Pinh1lls. Caine SNt 1 
OLY 
WORCEST[R 
Worcater & District Computer Club meets 
at Old Pheasant Inn. New Street, 
Worcester. on the second Monday month 
at 8pm D Stanton. 55 Vauxhall Street, 
Rainbow Hill, WR3 SPA. 
YORKSHIRE 
llamsleJ Co,Opentlve Computer User 
Group meets at Co-Op Social Club. 
Pogmore. Barnsley. on the last Tuesday 
month at 7 30pm James Bndson. Clo 39 
Kereforth Hall Road, Barnsley, South Yorks 
S70 6NF. 0226 41753 
Creenhead Grammar School Computer 
Club Bnan Smith, Greenhead Road. 
Keighley. West Yorks BD20 6EB. 0535 
62828 

cij (I) :J Wi i 
Huddenfield Computer Club meets every 
Monday. Chris Townsend, 76014 
Manchester Road. Linthwaite. 
Huddersfield. 0484 657299. 
Ktcllley Computer Club. Meets each 
Wednesday at 7.30pm at Methodist Church 
Hall, Market Street, Keighley, West Yorks. 
Contact Simon Midgley on 0535 681463. 
Leeds Microcomputar Users Group meets 
at 8 Regent Street. Chapel Allerton. 
fortnightly on Thursday at 6pm. David 
Parsons. 22 V1ctona Walk. Horsforth LS18 
4Pl 
Procram Po-. R Simpson. 5 Wemsley 
Road, Leeds LS7 2BX. 0532 683186 
Shipley Colfece Computer Group meets on 
Tuesdays Paul Channell, tel: 0274 
595731. 
South YOlbhin, Personal Computer Group 
meets at General lecture Theatre. St 
Georges Building, Mapp1n Street. Sheffield. 
on second Wednesday month at 7.30pm 
Paul Sanderson, 8 Vernon Road. Tetley. 
Shetfield St 7 JOE. 
Thumscoe & Di1trk:t Micro Users' Club 
meets at Thurnscoe Comprehensive 
School, Physics Lab. Clayton Lane. 
Thurnscoe, Wednesday at 7 30pm during 
school term Mr James Davis, 62 Tudor 
Street, Thurnscoe East. 0709 893880 
West Yortishin, Microcomputer Group 
meets on Tuesdays Phillip Clark, Clo Suite 
204, Crown House, Armley Road. Leeds 
LS 12 2ES. 0532 632532. 
Yorti Computer Club meets at the 
Enterprise Club every Monday at 8pm 
Thomas. Green Lea. R1pon Road. 
Harrogate. HGl 2BY, 0904 38239. 
sconA ND 
S..hoptoft Computer Club meets at ·cwa 
Ben·. Sachelcourt Avenue. B1shopton. 
Renfrewshire, on Sunday once a month 
Alasdair Law. 10 Dunglass Road. 
Bishopton. Renfrewshire PA7 5EF 
Edinburit, Home Computing Club meets at 
Claremont Hotel, Ed1nburt, on the 2nd. 

~~db:~~i~~ ~~dr:fdij 6~ month I 
Scottish Amateur Computer Society. Mike 
Anthony. 46 Moredun Park Gardens, 
Edinburgh EH17 7JR 

Centnl Scotland Computer Club meets at 
Falkirk College of Technology. 
Grangemouih Road. Falkirk, on the first 
and third Thursday of month James Lyon. 
78 Slamannan Road. Falkirk FKl SNF. 
Fife Computer Users Club meets 
fortnightly. Murray Simpson. 31 Tom 
Steward Lane. St Andrews. Fife, KY16 
8YB 
Cnmpian Amateur Computer Society 
meets at 35 Thistle Lane, Aberdeen. on the 
second and fourth Monday every month at 
7.30pm. Alan Morrison, 21 Beech Road. 
Westhill. Skene. Aberdeenshire AB3 6WR 
Kenonay Computer Club meets weekly S 
Stubbs. t5 The Glebe. Kemnay, lnverurie. 
Aberdeenshire. 
1 .......... Personal Computing Club meets 
every second Tuesday at 7 30pm Gyl 
Mackenzie, 38 Ardconnel Street. Inverness 
IV2 JEX. 0463 220922 
Perth & District Amateur Computer Society 
meets at Hunters Lodge Motel. Bankfoot. 
on the third Tuesday of month at 7.30pm. 
Alastair McPherson, 154 Oakbank Road. 
Perth PH11HA. 
Sllye and Lochalsh Computing Society. 
Contact C Manvel/, Tigh na Paire, 25 Lower 
Break1sh. Isle of Skye IV42 BOA, 04712 
317. 
Strothclyde Computer Club meets at 
Wolfson Centre, 106 Rottenrow, Glasgow. 
on the third Wednesday of month B Duffy. 
24 Lomand Dnve, Condorrat, Cumbernauld 
G48NW 
WALES 
--.:• Computer Club meets at Abergele 
Cl Offices every Thursday at 7 30-lOpm. W 
Jones, 77 Mlllbank Road. Rhyl, Clwyd. 
Beddau & District Computer Club. meets at 
Beddau Community Centre. 7pm. 
Mondays Nigel Butters, Newtown, Llantw1t 
206305. 
Clwyd '80 Computer Club. Contact Allan 
Jones. The Island. t High Street. Connah's 
Quay. Deeside. Clwyd. 0244 816893 
Meets at Deeside Community Centre. 
Oueensferry, Deeside on Thursday at 7pm 
Colwyn Computer club meets at the Greens 
Hotel. Colwyn Bay, at 7pm Contact D 
Bevan. Clo Abergele Road, Colwyn Bay, 

Clwyd LL29 7PA. 
C.,,,nah's Quay Computer Club. Meets 
second and lourth Thursday of each month 
at the Community Centre. Cable Street, 
Connah's Quay, at 7pm Contact G 
Johnson. tel Dees1de 821945 
c:w.nt Amateur Computer Club meets at St 
Mary's Institute, Stow Hill. Thursday at 
7.30pm. Rothery Harris. 16 Alanbrook 
Avenue, Newport. Gwent. Wales NPT 60J. 
u...twtt Major Computer Club Meets at 
Adult Education Centre. Llantw1t Ma1or, 
every Tuesday. Contact Douglas Mountain. 
16 Denbigh Dnve. Llantw1t Ma1or. South 
Glamorgan CF6 9GO. 
Mokl Computer Club Meets 7.30pm on 
first and third Thursday of each month at 
the Daniel Owen Centre. Earl Street, Mold 
Contact G Johnson, 18 Daytona Drive, 
Northop Hall. Mold. Clwyd, Wales. Tel 
Deeside 821945 
Milford Central Computer Club Open to 
schoolchildren. meets every lunch hOur 
and evening Contact Harry Evans, Milford 
Central School. Pnoryville, Milford Haven. 
Dyfed. 043 784 571 
Pencoed Amateur Computer Club meets 
fortnightly on Saturdar.s al Pencoed 
Welfare Hall. Philip Williams, 38 Bryn 
Rhedyn. Pencoed. Bridgend. M1d­
Glamorgan CF35 6TL. 0656 860307. 
Pontypool Computer Club meets at The 
Settlement. Roackh1II Road. Pontypool, 
Gwent, on Friday. Graham Loveridge, on 
Pontypool 2827 
Swansea & Southwest Wales Amateur 
Computer Club meets on the last Fnday 
every month Paul Gnffilhs, 1 Prescelh 
Road. Penlan. Swansea SAS 8AF 
Swansea Computer Club. Meets at No tO 
(pub). Union Street every Tuesday at 
7.30pm. Contact Robert Palmer, 044 123 
602. 
Wrexham & District Computer Club. Meets 
each Thursday. Contact Mike Houghton, 1 
Snerwell Avenue. Wrexham. Clwyd, Wales. 
NORTHERN IRELAND 
North Down Micro Users Club. Meet~ at 
Bangor Central library, Hamilton Road. g•m ~~'IZ;.Monday. Contact A Robson, 
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OTHER MICRO MAGAZINES 

CANNOT REACH 
CALL: NIC JONES 

AND HIS TEAM 
ON: 

01-3233211 
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CHOOSE US WITH CONFIDENCE 
FOR 

EPSONQX10 
EPSONHX20* 
OSBORNE1 

OSBORNE EXECUTIVE 
SYSTEMS 

*WE HAVE ORALABLE PHARMACY PACKAGE 

ON-SITE TRAINING 
WORDSTAR 

SUPERCALC 

COMPUTER INTRODUCTION 

(BANBURY COMPUTER CENTRE) 

17 WEST BAR , BANBURY 65023 

(OXFORDSHIRE) 

FOR THE BBC MICRO 
SOFTWARE 

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

PRICE £59.00 + V.A.T. 
X CAL - An eXpert Computer Aided Learning package in 16k 
Eprom and support disc. No programming skill required to 
construct learning 'sessions' as the program is 'screen' driven. 
Facilities include Text pages, Graphics and Histograms. 

PRICE£65 .00+ V.A.T. 
FORTH- FIG-FORTH in Bk Eprom together with manual. 

PRICE£34 .72+V .A.T . 
LOGO-f:ORTH - A 16k Eprom program introducing this very 
powerful but extremely friendly Turtle-Graphics language. Users 
also have full access to the Fig-Forth support nucleus. Full 
documentation is included. PRICE £59.00 + V.A.T. 
(Special discounts available for educational establishments for all 

the above software) 

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

FOR THE EPSON HX20 
SOFTWARE - FORTH ROM including full documentation. £34.72 
HARDWARE - Expansion Unit, Paper, Microcassettes etc. 

Please phone for quotes 

RetaiVMail Orders/Dealer enquiries to: 
HCCS ASSOCIATES 

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

Retail sales also at: 
HCCS MICROCOMPUTERS 

122 Darwen Street, Blackbum, Lanca . Tel. (0254) 672214 

PCN2518 

S,.,ART f4()DEM ! 

•••••• •• otl •• 
Tandata Ma rketing Ltd 
Ref : PC/ 10 / 83 
Alb e rt Road Nort h 
Ma lvern, Wo rc s. 

TM 100 AVAILABLE NOW: 
• 1200 /7 5 bp s (Pres tel , Telecom Gold et c. ) 
• 8 telephone n os & 8 ID 's stored in 

modem 
• auto-dial and auto -retry 
• RS 232 interf ace to micro , 1200bps 

duplex 
• telephone cable with new 600 series 

conne ctor 

TM 200 AVAILABLE SOON: 
• has all feature s of Tm 100 
• multi -rate 300 / 300 and 1200/75 
• allow s dir ect communication in "chat" 

mode 

SOFTWARE 
• terminal , Pre s tel and downloader 

software for BBC, Apple 
• apply for detail s of other micros 

{f~II) ., .. 
• • Taqclata Ava tlable as a ca rd or bo x ed for OEM s 

Prestel 1s a reg iste red Tra d e Mark o f Britis h Tel eco m 
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This six-page guide lists as many of the micros on the market for undec 
£12,000 as possible. In Databasics you'll find all the specifications for the 
machines, add-ons and software necessary to make your buying decisions. 

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

PRICE Specifications listed for each machine indicate what you get for the 
basic price quoted, which includes VAT. 
PROCESSOR TYPE a microprocessor is the heart of the computer. The Z80 
and 6502 are popular 8-bit chips. The 8088 and 68000 are common 16-bit 
chips. If a machine has an 8-bit and a 16-bit processor we have listed the 
16-bit only . Cust. means custom-built. 
SPEED IN MHz Speed of the clock used to drive the microprocessor , 
measured in MegaHertz (million cycles per second). 
STANDARD RAM Amount of main memory used on the system . The 
capacity is expressed in kilobytes . 
MAX RAM normally at extra cos t Amount of memory to which the system 
can be expanded. 
MA X CHARACTERS column s x llnes The number of characters that can 
be displayed across the screen and the number of lines down . 

PRICE GUIDE 

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

CAPACITY PER DISK AND DISK SIZE tells you how many disk drives come 
with the machine , and the amount of data in kilobytes (K) or megabytes (Mb) 
that can be stored on each drive . There are two sizes for disks, 5 W' or 8", and 
they can be floppy (F) or hard (H). 
OPERATING SYSTEM gives the prog ram that looks after the gene ral 
running of a computer . 
LANGUAGES INC is a column which lists the programming languages that 
come with the machine at the basic price. 
OTHER LANGUAGES AVA ILABLE indicates whether or not other 
programming languages are available for the machine . 
DISTRIBUTOR To find which company distributes the machine refer to th6 
distributo r table from the code listed in this column. The table is at the end of 
the listings , and gives the distributor's name and telephone number . 

All details given are the latest available . We ask distributo rs to let us know as 
soon as machine specifications change so Databasicscan be kept right up to 
date. This guide has been meticulously researched and the information 
collected from individual distributors listed. 

SinclairZX81 £40 Nascom3 £549 Globe101 £1 .850 SharpPC3201 £2.300 LogicaVTSVitesse £2,863 Panason icJDBOOM £3,795 Superstar £6,296 
Decision-I Computer01 t £2,869 Kemijro n K3000 £3,795 Racal6000 £6 ,327 CasioPB100 £50 SharpMZ80A £549 Genie Ill £1,897 HP85 £2,360 

TRS·80PC4 £50 Commodore4016 £632 ToshibaT -100 £1,900 HP Series too , 120 £2 ,362 OMS Fox £2,875 DECPC350 £3,850 Eatet600 £6 ,497 

SharpPC1251 £80 Research Machine480Z £650 SordM23 £1,932 SordM23P £2 ,369 Eagle Ill £2,950 Vecior4 £3.852 TI ystem200-250 £6,695 

Aquar ius £90 DAIPC £684 Kayproll £1,949 TI Prof. Computer £2,386 Zen ith Z89·81 £2,978 Sage II £4 ,019 Compucorp675 £6,780 

CasioFX702P £90 Apple II £776 TranstecBC2 £1,949 IBMPC £2,392 Monroe EC 8800 £2,990 Eagle IV £4,190 Wicat150 £6,846 

Jup iter Ace £90 Commodore SOO £799 Kenilworth 83G £1,953 Xerox820Modelll £2,415 Philips P3500 £3,000 C-1010 £4.197 Sundance l £6,969 

Sinclair Spectrum £99 HP75C £883 TransamTrusca n £1,983 Ha~3000 £2,439 Tan berg EC t O £3,000 Tandy TRS-80 Model t 6 £4,199 PascalMod . Microeng ine £7,003 

Comx35 £120 SharpMZ80B £900 EpsonOX10 £1,995 LS 4 £2,472 Archives1 £3,003 H~ech H4500 £4,31 o Diablo3000 £7,250 

TandyTRS·80Pocket2 £130 Apple lie £972 IDS Data machine £1,995 CanonCX-1 £2.500 CromemcoSystem 1 £3,025 B COK1tF800.Mode l20 £4,360 OnyxSOOt MU £7,607 

Orie t £139.95 Commodore8032 £1 ,129 TandyTRS-80Model II £1.999 Adler Alphatron ic P2U £2,524 DECPC325 £3,080 ADS42 £4,500 Sundance ll £8,205 

Acorn Atom £150 Commodore 710 £1.144 Kenilworth83N £2.012 IOTechlona £2,539 Direci1000 £3.093 TelevideoTS-80ZH £4,533 Haywood Hinet £9.550 

Atari400 £150 Microdecision £1,144 Caltext Micro £2 ,019 HP87XM £2,571 Equator £3,099 CountryCom "tersC1000 £4,542 Altos856-10 £9,631 

SordM5 £150 FujitsuFM8 £1,150 LSIM3 £2,064 Quantum 2000 £2,587 ClenioTable-Tops925 £3,105 CorvusConcept £4,887 ~le Lisa £9,775 

Tl-99 14A £150 s,::;r;oMBC1000 £1,195 Haywood9000Compos ite£2 ,064 CanonAS100 £2,633 ITT3030 £3,105 ICLPCModel31 £4,939 rofive3000 £10,350 

Colour Genie £168 Pi Piper £1,226 Hawk Model 110 £2,070 CP1100 £2,639 MonroeOC8810 £3.162 Cromemco System 3 £5, 170 Sundance16 £10,480 

Commodore VIC 20 £170 Positron 900 £1,259 Positron 9000 £2.134 Seed System 19 £2.600 HPSer ies200 Model 16A £3.211 Microfive1000 £5,175 Spectrum £11,442 

Sharp PC1500 £170 TandyTRS-80Model Ill £1,299 Research Machines 380Z £2, 147 Enterprise 1 OOO £2,645 CiferSeries 1 £3,214 Fortune32 :16System2 £5,204 

Dragon32 £200 Commodore8096 £1,374 SuperbrainJR £2, 150 Facit6520 £2,645 Samurai £3,214 Zeus4 £5,400 

Camputers Lynx £225 Pasca640 £1,437 FutureComputersFX-20 £2, 156 Olympia Boss Model A £2,645 Torch £3,214 HawkModel2110 £5,405 

Commodore64 £229 NECPC8000 £1,454 ComartCommunicator £2,180 Bntannia Baby £2,657 SordM223 £3,277 MolecularM200 £5,462 

~!~~~~nSA80Colour 
£240 Sianet2 £1,483 Adler Alphatron ic P2 £2.197 Adler Alphatronic P3 £2,696 Kontron AS 180 £3,306 AltosB00 /15 £5,663 

£269 
~\::: i~;~J3';:r~! ~1::~~ CountryCom 'ters C3000 £2,242 Eagle II £2,702 Columbia PC 1600-1 £3,392 DurangoF85 £5,744 

Multitech MPS II £269 Kemitron K2000E £2,242 Almarc801 £2,708 Dtco Prince £3,392 Tri ton4 £5,744 

BBC Micro Model A £299 HP86A £1,541 Rair Black Box 3205 £2,242 DEC Rainbow 100 £2,714 O MOrion £3,392 MarinChipM9900 £5,750 ABBREVIATIONS 

Genie II £299 Osborne I £1,581 SanyoMBC2000 £2.242 ICLPCModel 10 £2,754 Ajile £3,400 SWT ech. Products S0/9 £5,750 Ap:APL 
Atari BOO £300 ~~~;i1~~5 £1,599 Tosh iba T -200 £2,242 MillbankSX 10 £2,754 BarcellosAMT100 £3,450 BASF 7100 £5,805 As: Assembly 
Nascom2 £327 £1,610 TMK332 £2,242 Olivetti M20D £2,754 Kalamazoo 1050 £3.450 Compustar £5,837 Ba: Basic 
Genie I £330 Zenith 189-81 £1,668 Bonsa iSM3000 £2,294 Sirius I £2,754 CromemcoSystem2 £3,560 So<dM243 £5,842 Co: Cobol 
·Microtan65 £389 Basis108 £1.683 CAL PC £2.294 Victor9000 £2,754 Digita1Microsystems3 £3,576 Archives IV £5,905 Cm:Comal 
BBCMicro ModelB £399 CommodoreSpr. Pet9000£t ,719 North Star Horizon £2,294 North Star Advantage £2,766 Decision-1 Computer012 £3,674 Sage IV £5,962 Fr: Forth 
Datac Micro Controller £43 1 

~~~~~ii:Ji~i803 
£1,719 Sanyo MBC 1250 £2,294 Applelll £2,780 TelevideoTS 1602-C £3,714 ICLPCModel32 £6,037 

Cortex £454 £1,720 Casu MiniC2 £2,300 Sanyo MBC4050 £2,817 Adds Multlvision £3,795 RairBus inessComputer £6,037 Fn: Fortran 
EpsonHX20 £472 Microsolutio nB rit. Genius £1,840 Seed System I £2,300 Bonsai SM 4000 £2,842 Clenio Pronto £3,795 Digital Microsystems 4 £6,210 Pa: Pascal 
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Adds Multivision 

Adler Alphatronic P2 £2,197 8085A 3 64K I 80 ><24 3 2><160K5 1/•F 
Adler Alphatronic P2U £2,524 8085A 3 64K I I 80 ><24 M W l 6 I • 3 2><320K5 '/•F 
Adler Al_e_hatronic P3 £2,696 8085A 3 64K I I 80 ><24 M W I 6 l •I 2 3 2x 790K5 V•F 
ADS42 £4,500 8085A 4 32K I I 40 x 8 M 40X8 I W I l •I 3 3 I • 1X82K5 1/•F 

£3,400 8088 4 256K I I 80 ><25 M 640 x 250 1w 110 1e1 1 2 2><320K5 1/•F 
£2,708 280 4 64K I 512K I 80><25 (M+) • I I W I I I 2 11 2x 800K5 1/•F 
£3,445 8086 8 128K I 1Mb I 80 ><25 (M+) • I I W I I I 2 11 2><800K5 '/•F 

£90 ZSOA 4 4K I 52K I 40X24 TV • I 320><192 I C 11 • 
£5.663 Z80 4 192K I 208K I 80 X24 M w 1s 1• 1 X450K5 1/•F 
£9,631 8086 10 512K I !Mb I 80 x 24 M W l 16 l •I 6 2x 500K5 '/•F 
£1,610 280A 4 64K I I 80x25 ITv(M +l"I • 2 2x 188K5V•F 
£776 6502 48K I 128K I 40 X24 I Tv(M+) I • 256 ><192 I W s 1 • 
£972 6502 64K I 128K I 80 ><24 I M+ I e w 8 

£2,780 6502 2 128K I 256K I 80 ><24 I (M+) I • 560><192 I W I l • I 1 4 I I 1 x 140K5'/• F 
£9,775 68000 8 1Mb 120><30 M 792 ><360 I W I l e l 2 3 I I 2><860K5 '/• F 
£3,003 280 4 64K 80 ><25 M • 240 ><100 I W l 23l el 2 1 I 5 I I 2 x 386K5 V•F 
£5,905 280 4 512K 80 x 25 M • 240><100 I W l 23 1• 1 I 3 I I 1><10Mb51/,H+1><74451/•F 
£150 65028 1.79 16K I I 40 ><24 I Tv I e 320 ><192 I T l 3 71 I• 
£300 6502 1.8 48K I I 40 ><24 I Tv(M+! 1 • 320 >< 192 IW I 3 71 4 1 • 

£3,450 280A 64K 256K I 80x24 TvM W I B le 2 1 3 2><500K8F 
£5,805 ZSOA 64K 80 ><24 M W l 26 l e 3 >< 163K51/•F 
£1,683 6502 64K 126K I 80 ><24 TvM le s2o x 1ss 1w 11s 1e 6 I• 
£299 6502 1.8 16K 32K I 40 ><30 Tv(M+ ) I • 32o x 256 I w I 10 11 1• 
£399 6502 2 32K 80 ><30 Tv(M +! 1 • 640 ><256 IW 110 5 I 3 I• 

£4 ,360 2806 5 64K 256K I 80 ><25 M I• 640 ><200 1w 11s1 e • 2 x 340K5 ~ F 
£2 ,294 zso 2 64K 80 ><24 M 80 ><24 IW l 14l el 1 2 ><350K5 1/•F 
£2 ,842 8088 5 128K I 256K I 80 ><24 I M W l 14l el 1 
£2 ,657 8085 6.14 64K I I 80><25 I Tv(M+J 80 ><25 1w 1111 e1 2 2 >< 500K5 l/•F 
£1,720 ZBOA 4 64K I I 80><25 I (M+) 512><256 1W l t7l e 2 x 400K5 1/•F 
£4 ,197 6502 64K I 128K I 80 ><24 I TvM 256 ><192 1w 1121e a I • I 1x 14os•1.F+1x10MbH 
£2 ,294 8088 5 128K I 256K I 80 ><25 I TvM I • 256 ><512 !W I lel 2 5 I I 2 ><400K5 V·F 
£2,019 280A 4 64K I 256K I 80 ><24 I TvM W l 36l e 3 I I 2 ><400K5 1/•F 
£225 280A 4 48K I 192K I 40 ><24 I Tv(M+ ) I • 248 ><256 IW • £2,633 8088 4 128K I 512K I 80><25 I M I • 640><400 IW 1121 • 4 I I 2 x 640K5 1/•F 

£2 ,500 6809 4 128K I 256K I 80 ><24 I M 80 ><25 1w 11s1 • 1 3 2 I I 2 x 320K5 1/• F 
£90 Cust. 2K I I 20><1 I LCD c • £50 Cust. 0.7K I 1.7K I 60 X 1 I LCD c I I• 1 1• 

£2,300 ZBOA 4 64K I I I (M +l 4 6 I I 2><1Mb8F 
£3 ,214 Z80 4 t28K I 320K I 132><32 TvM Wl40l el 3 2><800K5 1/• F 
£3 ,795 ZBOA 4 64K I 1Mb Tv(M+ ) 212 181 I 2><600K8F 
£3,105 ZBOA 4 64K I 128K I 80 ><25 I M w1111 e1 212 · 2x600K8F 
£3,392 8088 4.77 128K I 1Mb i 80><24 I M l e 640 ><200 1w 110 1e1 2 8 I I 2><320K51/•F 
£170 6502 SK I 32K I 22x23 I Tv(M+J I• 176>< 158 IW I 8 3 I 11 • 

CPIM 

Holland Automation 

MS·DOS 

CPIM 

CPIM86 

Cassette 
MP/M 

Xenix 
APL,CPIM 

CPIM, DOS 3 .3, UCSD·P 

DOS 
SOS.DOS 

Lisa 

CPIM 

CPIM , MPIM 

Cassette 

Cassette 

CPIM 

BOS 

MOS 

MOS 

CPIM 

CPIM 

CP/M, MPIM . MS-DOS 

CPIM 

OSIM 

CPIM, DOS, UCSD·P 

CPIM 

CPIM 

Cassette 

MCX 

Cassette 

Cassette 

CPIM 

CPIM 

CPIM 

CPIM , MS·DOS 

Kernel 

~ 

~ .,,, 
~ 
i 
go 
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Ba I • T 1 

Ba I • T1 

• T1 

Ba A3 

BaAs I • A9 

• A4 

• A4 

Ba M7 

• L1 

Xenix I • L1 

Ap I • I Ml 

0a l • I AS 
Ba l e ! AS 

• I AS 

• I AS 

• I S1 

• I S1 
Ba l e i AS 

Ba l • I AS 

0aeo I • I 01 

Ba I • I C1 

• I c12 
BaAs I e l A l 

BaAs I • I Al 

Ba I • I El 
• I 02 

• I 02 

AsBaCo I • I B3 
• I B4 

Ba l • I c2 
0a l • I C3 

• I C3 
Ba l • I CS 

• I C4 
BaAs l e l C4 

Ba I I cs 
Ba I I cs 

• I C7 
• I C17 

ea l • I ea 
• I ea 

Ba 1• 1 11 
Ba l • I C9 

£327 bu~ extra storage 

16 bit option-promised 

lntell i29nt cash r~ster 
16-bit ponable micro 

8-btt range goes to 20Mb 

Pseudo 16-bits 90 to 20Mb 

Competition for Uncle Sir Clive 

Multi use r business machine 

The 16-bit version 

'AP L terminal recommended 

Plenty of softwa re and extras 
Not an App le Il l 

Will emulate App le II 
Learnin-9_ time 30 m,ns 

Standa rd CPIM + 9_raphics 

Hard disk version 

Games co mputer , Basic extra 

Versatile , gOOd _9_raphics 

Up to four users 

Hard disc promised 

Apple bus, 280, 80 columns 

Upgradable to Model B 

Versa tile and expandable 

Built-in _e_rinter 

CPIM business machine 

280 for 8 bit softwa re 

Cobol language Included 

This is CPIM compatible 

Apple II compatible 

Also 2806 Processor 

R8"9e of software included 
Unusual - promise of CPIM 

Cho ice of CPIM86 or MS·DOS 

Pascal, Fortran as extras 

Pocket computer 

Business pocket computer 

'Choose your own terminal 

Other models available 

' Choice of term inal 

Watch out for the we_i!!_ht 

An IBM lookalike 

Very popular home micro 



Commodore 64 £229 6510 1 64K 40x25 Tv(M+) e 320X200 W 8 3 • Kernal Ba • C9 Good value for money 
Commodore SOO £799 6509 1 128K 896K 40x25 Tv(M+) e 320x200 W 10 e 1 1 3 1 • Kernal Ba • C9 Available by summer? 
Commodore 4016 £632 6502 1 16K 32K 40x25 TvM w • 1 1 3 • Cassette , PETDOS Ba • C9 The original PET 
Commodore710 £1,144 6509 2 128K 896K 80X25 TvM W 10 e 1 1 2 1 • Kernal Ba • C9 Might be a long wait 
Commodore 8032 £1,129 6502 1 32K 96K 80x25 TvM w • 1 1 • Cassette , PETDOS Ba • C9 The BO-column PET 
Commodore 8096 £1,374 6502 1 96K 80X25 TvM w • 1 1 • Cassette, PETDOS Ba • C9 Fully expanded PET 
Commodore Super Pet 9000 £1,719 6502 2 96K 80x25 TvM w • 1 1 1 2 • Cassette , PETDOS Ba • C9 Top of the range 
Compucorp 675 £6,780 Z80 4 64K 256K 80x20 M W 20 e 1 4 2X655K5 'l•F Compucorp • Ct o Unusual OIS 
Compustar £5,837 ZBOA 4 64K 80X25 M w • 2 1 x10 Mb8H+ 1 x350KSV.F CPIM Ba • 110 Network ing system I Coma rt Communicator CP 100 £2,180 Z80 4 64K 512K 80x24 M w • 2 1 10 2X390K5'1.F CPIM • C13 Business CP/M micro 

' Comx35 £120 1802 35K 67K 40X24 Tv • c • Cassette Ba C14 Built-in joystick I 
Cortex £454 9995 12 64K 1Mb 40x24 Tv(M+) e 256x 192 W 12 e 1 • BaAs M2 Mainly sold as £340 kit 
Corvus Concept £4,887 68000 8 256K 1Mb 120X60 M 720X560 W 10 e 2 1 4 Merlin Pa • K1 A4 shaped screen 
Country Computers C 1 OOO £4,542 6502 1 64K 128K 80 x 24 M 280x 192 W 12 e 1 3 1 x 10Mb5'/,H+ 1 x 140K5'1, I DOS,CPIM Ba • C16 Runs all Apple softwa re 
Country Computers C3000 £2,242 Z80A 4 64K 256K 1 1 1 x 5Mb5'1,H+ 1 xSOOKS'l ,F CPIM • C16 'Term inal own choice 
CP1100 £2,639 8086 6 128K 1Mb (M+) ' 2 1 7 2 x 390K5 'l •F CPIM 86 • C13 Choose your own terminal 
Cromemco System t £3,025 Z80 4 64K 80x24 (M+) • 450 X735 W 20 e 1 8 2x390K5' /•F COOS.Crom • C13 Designed for business 
Cromemco System 2 £3,560 Z80 4 64K 80X25 (M + ) W 20 e 1 21 2x 390K5' /•F COOS.Crom • C13 Large business machine 
Cromemco System 3 £5,170 Z80 4 64K 80X25 (M+ ) W 20 • 2t 2x1 .2Mb8F COOS.Crom • C13 Top end Cromec 
DAIPC £684 8080 2 48K 60 X24 Tv(M+ ) • 255 x 335 w 1 • Cassette Ba 09 Optional maths chip 
Datac Micro Controller £431 Z80 2 16K 40 x 24 Tv(M+ ) 80 x 60 w 1 1 1 • Ba • 01 Mainly used in labs 
DEC Rainbow 100 £2,714 8088 N/A 64K 192K t32X24 M • 960x240 W 20 • 2 3 2x400K5 '/•F CP/M • 02 Competitor for IBM PC 
DECPC325 £3,080 POPl 1123 N/A 256K t32 x 24 M • 960x240 W 20 • 2 1 2x 400K5 '/ ,F P/OS • 02 Mini in mk:ro clothing 
DECPC350 £3,850 PDPl 1123 N/A 256K 132X24 M • 960x240 W 20 • 2 4 2 x 400K5 'l •F P/OS • 02 Mini in micro clothing 
Decision-1 Computer MDC-011 £2,869 Z80A 4 64K 192K (M+)' 3 1 1 2 x 400K5 '/•F CPIM Ba • 12 • Buy your own terminal 
Decision-1 Computer MDC-012 £3.674 Z80A 4 64K 192K (M+)' 3 1 1 1 x 400K5'/ ,F+1 x5 Mb5'/,H CPIM Ba • 12 'You choose the terminal 
Diablo3000 £7,250 8085 3 32K 64K 80 x 24 M W 8 • 1 4 2x1.8 Mb8F DACL Ba • 85 Unusual OIS 
Digico Prince £3,392 Z80A 4 64K 80x25 M W 50 • 2 7 2x400K5 'l•F CPIM • 03 Unusual keyboard 
Digital Microsystems Dt4S-3 £3,576 Z80A 4 64K (M+ )' 3 1 2x 512K8F CP/M • 04 'Choice of termina l 
Digital Microsystems DMS-4 £6,210 Z80A 4 128K 112Mb (M+ )' 4 2 x 512K8F MPIM • 04 'Depe nds on terminal chosen 
Direct 1000 £3 ,093 Z80 4 64K 80x25 M 132X28 w 2 2x300K5 'l•F CPIM • 05 Standard CPIM machine 
OMS Fox £2,875 Z80A 4 64K 80 X24 M W 16 • 3 t 1 1.2Mb5 'l•F CPIM • 04 Portable machine 
Dragon32 £200 6809E 1 32K 64K 32 X 16 Tv(M + ) • 256x 192 w 1 4 1 • Cassette Ba D6 Tandy colour lookalike 
Durango F85 £5,744 8085A 5 64K 196K 80x64 Tv(M + ) w • 4 1 12 2x1 Mb5'l•F Star Basic BaCo • C3 Built in printer 
Eagle II £2,702 Z80A 4 64K 80X24 M 80x24 w • 2 1 1 2 x SOOK5'/•F CPIM Ba • M3 Includes WPISS software 
Eagle Ill £2,950 ZBOA 4 64K 80x24 M 80X24 w • 1 2x1Mb5 '/•F CPIM Ba • M3 Includes WPISS software 
Eagle IV £4,190 ZBOA 4 64K 80x24 M w • 2 1 1 1x1Mb5'1,F+ 1x12.5Mb51M CPIM Ba • M3 Includes WPISS software 
Eagle 1600 £6,497 8086 8 128K 512K 80 x 25 M • 720X352 W 24 • 2 1 1 8 1x 1 MbS'l ,F+ 1x12.5Mb51!.H MS-DOS, CPIM 86 • M3 High speed IBM copy 
Enterprise 1 OOO £2,645 8 64K M W 10 • 2 2 2x 358K5 'l•F Enterprise • 07 Micro Nova 16-bit 
Epson HX20 £472 6301 1 16K 32K 20x4 LCD 120x32 W 13 • 2 2 • Cassette Ba E2 Powerful portable 
EpsonOX10 £1,995 Z80 4 192K 256K 80x25 M 640x400 W 18 • 1 1 5 2X320K5 'l•F CPIM Ba • E2 Expansion required for Valdocs 
Equator £6,842 ZBOA 4 64K 448K 80x24 M 255X560 W 14 • 7 1 1 8 1 x5Mb5 1!.F + 1 x750KS'l,F CPIM , MPIM , T urbo DOS • E3 Two bigger models available 
Factt6520 £2,645 Z80 4 64K 128K 80x24 M 80x24 W 8 • 2 2X320K5' /•F CPIM , Facit DOS Ba • F1 Concurrent printing 
Fortune 32 :16 System 2 £5,204 68000 6 256K 1Mb 80X24 M • 1024X1024 W 16 • 1 20 2x800K5'l•F Unix • 13 Genuine 16-bit 
FujitsuF M8 £1,150 6809 1 64K 80x25 (M+) • 640x200 W 10 • 1 1 4 1 • Flex Ba S2 Good for business graphics 
Future Compu1ers FX-20 £2,156 8088 8 128K 1Mb 80x25 M 800x400 W 20 • 2 2 2x800K5 'l•F CPIM 86, MS-DOS • El Still on a promise 
Genie I £330 Z80 1.7 16K 48K 64x16 Tv(M+) 128x48 w 1 1 1 • Cassette Ba • L2 Compatible with TRS 80/1 
Genie II £299 zeo 1.7 16K 48K 64X16 Tv(M+) 128X48 W 4 • 1 1 • Cassette Ba • L2 Speeded-up Genie I 
Genie Ill £1,897 Z80A 3.2 64K 80x24 M 160x 72 W 8 • 1 1 1 3 2x700K5' /•F New DOS Ba • L2 CPIM costs ext ra 
Colour Genie £168 Z80 2.2 32K 40 X24 Tv(M + ) • 160X96 W 8 1 1 2 1 • Cassette Ba L2 Home games machine 
Gemini Galaxy 2 £1,719 zeo 4 64K 512K 80X25 M t60 x 75 W 10 • 1 1 1 5 • 2x400K5 '/•F CPIM • G1 Low cost British system 
Globe 101 £1,850 8085 3 64K 80X24 M W 20 • 3 2x 325K5'l•F CPIM • G4 Wordsta r plus Mail Merge inc. 
Hawk Model 110 £2,070 Z80A 4 64K 256K (M+)' • 2 1 3 2x390K5 '/•F CPIM , MPIM2 • LS ' Choose your terminal 
Hawk Model 211 O £5,405 Z80A 4 64K 256K (M+)' • 2 1 3 1 X390K5 '1.F+1 x21 MbH CPIM, MPIM2 • LS ' Choose your termina l 
Haywood 9000 Composite £2,064 Z80A 4 64K 192K 80X25 M 64X255 W 34 • 2 8 2 x 320K5 'l •F CPIM As • Hl Des,gned for network 

• : • 



£2,360 Cust. NIA 
£1,541 Cusl. NIA 
£2.571 Cust. NIA 
£2,362 Z80A 3.68 
£3,212 68000 8 
£4,310 Z80 4 

£2,392 8088 4.7 
£2,754 8085 3 
£4,939 8085 3 
£6,037 8085 3 
£1,995 Z80 
£2,539 Z80 4 

£1,489 Z80 4 
£3,105 Z80A 4 

£90 Z80 3.25 
£3,450 8085 6 

£1,949 Z80 4 
£2,242 Z80 4 
£3,795 Z80 4 

£1,953 Z80A 4 

£2,012 Z80 4 

£3,306 Z80 
£2,064 Z80 2.5 
£2,472 8088 5 
£2,863 8086 5 
£5,750 9900 3 
£5,175 8088 8 

£10,350 8086 5 
£1,144 Z80 4 
£1,840 Z80 4 

£389 6502 
£2,754 Z80A 4 

£5,462 Z80 4 

£2,990 Z80A 3 
£3,162 Z80A 3 
£269 6502 1.2 
£327 Z80A 4 

£549 Z80 4 

£1,454 Z80 4 

£269 Z80A 4 
£2,766 Z80 4 
£2,294 Z80 4 

~ 

~ g 

16K I 32K I 32x20 

Display 

64K I 512K I 80x24 I M 
128K I 640K I 80X24 M 

64K I I 80x24 M 
t28K I 750K I 80x25 M 
64K I 208K I 80x25 M 

;; 

~ 

64K I 576K I 80x25 (M+) I• 
64K I 256K I 80X24 Tv(M+) 
128K I 256K I 80x24 iM+] 
256K I I 80X24 (M+) 
64K I 1Mb I I Tv(M+) 
69K I 960K I 80x 24 I M I • 
64K I I 80X25 I M 
64K I 256K I 80x24 I Tv(M+ ) 
3K I 51K I 32x24 I Tv(M+) 

64K I I 80x2 4 I Tv(M+) 
64K I I 80x24 I M 
64K I I 80X24 I (M+) 
64K I 256K I 80x24 I (M+) 
64K I I 80x25 I TvM 
64K I I 80x2 5 I TvM 
64K I 128K I 80x25 I M 
64K I ( 80X24 I M 
128K I 256K ( 80X24 M 

64K I 256K I 80x24 M • 
64K I 1.6Mb I 24x80 M 
128K I 512K I 25x80 TvM 
128K I 1Mb ( 25x80 TvM 
64K I I 80X24 (M+) 

64K 80x24 TvM 
SK 48K I 25X64 (TvM+) 
65K 256K I 80x25 M 
64K 320K (M+)" 
128K 40X24 M 

128K 80x 24 M 
64K 40x24 Tv(M+) I • 
2K 64K 16X48 Tv(M+) 

48K 16X48 Tv(M+) 
32K 64K 80X25 M I• 
32K I 512K I 80x30 I Tv(M+) 
64K I I 80x24 I M 
64K I 512K 

Graphics Keyboard ln1er1a«s bu1t1-1n s1oraoe 

~1~ ~ ~ i i~ 8§ ,:, ~~~~~o 
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2ssx191 1w1e 1e • 
544x240 I W 214 
544X240 ( Wl14 l •I 1 3 14 
80x24 1w1 e 1e1 2 

WI 5 2 
80x25 I Wl26 l e 3 I I 2x403Ks v.F 

640x 200 ( WI 10 I • 5 I I 1 X360K5V.F 
w111 1e1 2 8 ( I 2X700K5' /•F 

80x24 w111 1e1 4 8 I I 1 x250K5V•F + 1 x 5MbH 
80X24 w1111 e1 e 8 I I 1 X250K5'/•F +1 x5MbH 

2 15( I 2X400K5' /•F 
1sox 1s 1w112 1e1 1 8 ( • I 2X400K5'/•F 

'NI l ei 2 2 x 400K5 'l •F 
80x24 I w I e I • 2X280K5V•F 
64X46 I C I , . • 
80x 24 ( WI 10 2 x 250K5 'I• F 

WI l el 1 2x200Ks v.F 
80X24 I WI I I 2 111 I 1 X300K5'/•F 
80X24 ( WI 1• 1 2 141 I 2x1Mb8F 
160x75 w110 1• 5 I I 2X350K5'/•F 
160x75 w110 1• 5 I I 2x350K5 V•F 

256x 512 Wl16 l •I 2 8 ( I 2X303K5 '/•F 
80x24 Wl31 ( el 1 2X200K5 V•F 
160X72 Wl31 l el 2 2x 400K5'/•F 

640x288 w112 1e 4 I I 2x 1Mb5'/•F 
24X80 w1 e 1e1 4 12( I 2x1 .2Mb8F 

512X512 w120 1e1 10 2 ( (2x 1Mb51/<F+2x6 .3Mb511< 
512X512 w120 1e1 s 3( e l 1X10Mb8F 

2 1 x200Ksv .F 
80x24 1w121 1e1 111 2X 160K5V•F 

WI 1•1 112 • 
80X25 ( WllO ( e( 2 1 I I I 2X350K5' /•F 

2 1 ( 16( I 1x10Mb8H+ lx500K8F 
240X240 Wl32l •I 3 3 I ( I 1 X320K5 V.F 
80X24 Wl32( el 3 2 I 1 I I 1 X320K5V· F 

280X192 c • 
48x96 ( W 41 • 
48X96 ( WI I I 1 41 • 

1sox100 1w110 1e1 2 2 x 300K5 'l •F 
640X220 ( C I I I 2 11 • 
640x240 1w11s1 I 1 6 I I 2X360K5V•F 

2 9 I I 2x360Ksv.F 
800x400 ( Wl 13 ( e( 11 6 I I 2x500K5 V•F 

Cassette 
HP 

HP DOS 
CPIM 

HP 
CP/M 

MS-DOS 
CP/M 

CP/M, MP/M 
CP/M, MP/M 

CP/M 
CPIM 
CP/M 

CP/M, BOS 

Kalamazoo 
CP/M 
CP/M 

CP/M, MP/M 
CPIM 
CP/M 

Kontron 
CP/M 

CP/M 86. CP/M80 
CPIM, MS-DOS 

MOS.MDEX 

CP/M 
CPIM 

Tanb_1.19_ 
CP/M 
CPIM 

Monroe 
Monroe 

Cassette 
NAS, SYS 
NAS, SYS 

CP/M, NEC, DOS 
Cassette 

CP/M 
North Star DOS 

CPIM86 

~ 
~ 
il. 
~ go ,. 

Ba I • 
Ba l • I H2 
Ba l • I H2 
Ba l • I H2 

• I H2 
Ba l e ( H3 
Ba , . , 19 

Ba I e l 14 
Ba I e l 14 

Ba I • I 14 
Ba l • I 18 

• I 1s 
• I 16 
• I 11 

Fr I I Jl 

• I K3 
Ba l e l C15 

e l K4 
e ( K4 

e ( KS 
Ba l • I KS 
Ba l e l K6 

. , L3 

. , L3 

Ba ( e I L4 

Ba l • I M2 
• I F2 
• I F2 

Ba.Pilot I e I 12 
e l M4 

Ba l • I MS 
As l • I MS 

BaAs I • I G2 
BaPaPilot I • I F3 

BaPa I • I F3 
Ba ( e ( SS 

BaAs , . , L5 

BaAs 1• 1 LS 
Ba l e i Nl 
Ba I I G3 

e ( T9 
Ba ( e ( T9 

0aeo 1• 1 os 

Special lechnical uses 
Top end HP business system 
Genuine 16-bit 
Standard CP/M micro 
Slow but reliable 
Repackaged Rair Black Box 
Multi user Black box 
Top oflCL range 
·oepends on terminal 
Good colour versatili_ty_ 
Inexpensive CP/M machine 
Top end business system 
Native Forth machine 
Only Kabol language 
A portable business machine 
Scientific Keyboard 
For scientific use 
British portable 
Includes Basic 
0 /S CP/M based 
Bill_, British and CP/M 
zeo for 8-bit software 
High-re~ colour _g_raphics 
Genuine 16-M 
·choose your own OIS 
·choose your own 0 /S 
--rerminal extra 
'Genius' by nature? 
Expandable in many ways 
Scientific applications 
·Terminal required 
Only 40-character screen 
Bigger model available 
Apple soft compatible 
Old reliable 
Fully expanded Nascom 
Superb colour _g_raphics 
A lot of promise 
16-bit option 
·choose your own terminal 
•Full communications machine. 



OlivettiM200 £2,754 ZBOOO 3 160K 512K 80 x 25 M • 512X 256 w • 1 1 5 2X320K5V·F PCOS Ba • 86 Real 16-bitte r 
Olympia Boss Model A £2 ,645 Z80A 4 64K 80 x 28 M • 80 X28 w 10 e 1 4 2X 140KSV•F CP/M • 01 Usefu l 28 lines on screen 
0nyx5001 MU FJ ,&J7 ZBOA 4 128K 256K 5 1 • 1X 7Mb5 '/•H CP/M Ba • T2 'T erminal extra; other models 
Onc1 £139 .95 6502A 1 48K 40 x 28 Tv(M+) e 240 X2()() c 1 1 • Cassette Ba 02 16K promised 
Osbome1 £1 ,581 Z80 4 64K 52X 24 M 128x 32 w 10 e 1 1 2X 1851<5'/•F CP/M Ba • 03 Portable , Includes software 
Panasonic JO BOOM £3,795 8085A 4 &JK 80 x 24 M 80 X24 w 21 e 3 2 X250K8 F CP/M Ba • P1 Larger model costs £5,002 
Pasca640 £1,437 Z80A 4 64K 80 X24 M w • 1 1 2X250 K8F CP/M • W1 Regular CP/M micro 
Pascal Modula r Microengine f:7,003 W09000 2 128K 4 8 2X1 .2Mb8F UCSD-P Pa • P2 'T erm inal extra 
Pied Piper £1,226 Z80A 4 64K 80X 24 Tv W 36 1 1 1x 1Mb5V•F CP/M 511 lnct. four software packages 
Ph ilips P3500 £3,000 Z80A 4 64K 320K 80 x25 M w 11 e 2 2X0. 6Mb5' / • F Turbo-DOS Co • P3 Fast 0 /S as sta ndard 
Posttron900 £1,259 6809 1 64K 256K (M+) . 4 l 3 0159 Ba • P4 'You choose your termina l 
Posttron 9000 £2,134 6809 1 64K 256K 80 x2 4 Tv M • 480 x2 40 w 12 e 4 1 3 0/59 Ba • P4 Multi user version 
Quantu m 2000 £2,58 7 Z80A 4 64K 192K 80 x 25 M 1&Jx 75 w 18 e 1 1 5 • 3 x 860K5 V• F CP/M • 0 1 Mono, iow-res graphics 
Rair Black Box Mode l 3/205 £2,242 8085 5 64K 512K 80X2 4 (M+) 2 8 2x 1Mb5V•F CP/M Ba • R1 ' VDU extra; many versions 
Rair Business Com puter £6,037 8088 5 256K 1Mb 80 x 25 M • w 10 e 2 4 8 1 x 19Mb5V.H+ 1 x 1Mb5V.F CP/M , PCDOS Ba • R1 Hybrid 8/16 bit 
Racal &JOO £6,327 Z80 5 64K 256K 80X26 M 80x26 W 21 • 1 1 1 x 600K8F CP./M • R2 CPIM languages availab le 
Research Machines 380Z £2,147 Z80A 4 32K 56 K 40x24 Tv(M+) w 1 1 4 • 2x 144K5 '/ •F CP/M Ba • R3 Widely used in schools 
Research Machines Link 480Z £650 Z80A 4 32K 256K 40X24 Tv(M+) W 4 2 1 1 2 • Cassette Ba R3 CP/Net version available 
Sage ll £4,019 68000 8 128K 512K (M+) 2 1 1 2 x 640K5 V.F UCSD· P Sys tem BaAsPaFn • T10 ·rerminal extra 

SagelV £5,962 68000 8 128K 1Mb (M+) • 6 1 1 2x640KSF+ 1 x 6MbHSV, UCSD-P System PaBafn • T10 "Term inal own choice 
Samur ai £3 ,214 8086 4.6 128K 768K 80x25 M • 720x400 w • 3 1 3 2 x 1.2Mb8F MS DOS , CP/M 86 • M6 High-res colour graphics 
Sanyo MBC 1000 £1,195 Z80A 4 64K 80X25 M 80 X25 W 17 • 1 1 1X320K5V•F CP/M Ba • L1 Standard CP/M mode l 
Sanyo MBC 1250 £2,294 Z80 4 64K 80 x 40 M 640 x 400 w • 1 1 2x 640K5 'l •F CP/M Ba • L1 High·res graphi cs 
Sanyo MBC 2000 £2,242 8085A 5 64K 80X24 M 80 X24 W 24 • 2 1 2 2X328K5 'l •F CP/M Ba L1 Big disc model costs £3,622 
Sanyo MBC 4050 £2,817 8086 5 128K 512K 80X24 M 80x24 w 1 1 2X'640K5 v.F CP/M86 Ba • L1 Pseudo t 6·bit 
Seed System 1 £2,300 6800 2 32K 64K 80 x2 4 M 80x24 W 3 • 2 8 2 x 1&JK5 '/• F 00568 Flex Ba • 53 Age ing business machine 
Seed System 19 £2,600 6809 2 48K 1Mb 80x24 M W 3 • 2 8 2X1&JK5 '/•F 05·9 • 53 Latest from Seed 
Sharp MZ80A £549 Z80 2 48K 40X25 M 80x50 w • • -Sharp Basic Ba • 54 CP/M facility extra 
Sharp MZ80B £900 Z80A 4 64K 80X25 M 320X200 C 10 • • Sharp Basic Ba • 54 Unusual keyboa rd 
Sharp PC1251 £79.95 Cust. .58 4.2K LCD 24 X1 C 18 • 1 • Sharp Basic Ba 54 Pocket compute r 
Sharp PC1500 £170 Cusl. 1.3 3.5K 11.5K 26 X1 LCD 156X7 c 6 • 1 1 2 • Cassette Ba 54 Optional 4-pen plotte r 
Sharp PC3201 , £2,300 Z80A 2.6 64K 112K 80 x2 5 M 1&Jx50 W 10 • 5 2 " 500K5 V•F Sharp Basic Ba • 54 Powerful Sharp Basic 
Signet 10025 £1,599 Z80B 6 64K 80 x 24 M • 512X512 w .. 2 1 1 2x200K5 V•F CP/M, Macnos • 59 Choice of keyboards 
Signet2 £1,483 Z80 4 64K 80X24 (M+) • 512X256 W 18 • 2 2 x200 K5' /•F CPIM 59 Multi-user system 
Sincla ir ZX8 1 £40 Z80A 3.5 1K 16K 32 x2 4 Tv 64 x 44 c 1 • Cassette Ba 55 Sold a million 
Sinclair Spectrum £99 Z80A 3.5 16K 48K 32 X24 Tv • 256x192 c 1 • Cassette Ba • 55 Very popular home micro 
Sirius I £2 ,754 8088 5 128K 896K 80x25 M 800x400 W 7 • 2 1 4 2X600K 5 V•F CP/M 86, MS/DOS Ba • A7 IBM style 
SordM5 £150 Z80A 4 4K 16K 40 x 24 Tv(M+) • 256 X 196 c 1 2 • Cassette Ba 56 J apanese home computer 
SordM23 £1,932 Z80A 4 12BK 80 X25 M • W 14 • 2 1 2 3 2x330K5V•F Sord o,s. 5680 BaPips • 56 CP/M compa tible 

SordM23P £2,369 Z80A 4 12BK 80 x25 Tv(M+) • 640 X200 W 14 • 2 1 2 2 2x290K3 1h F Sord OIS, 5680 Ba Pips • 56 Complete with suitcase 
Sord M223 £J .2n ZBO 4 64K 80 X25 M w • 2 4 2X350K5 1/• F Sord 0 /S, 5680 Ba Pips • 56 Standard bus iness machine 
SordM243 £5,842 zeo 4 192K 80 x 25 M • 640 x400 W 15 • 4 1 4 2x1 Mb8F Sord 0 /S, 5680 Ba Pips • 56 Large and powerful 

SW Technical Producis S0/9 £5,750 6809 2 256K 1.2Mb 80x24 M W 15 • 1 1 2x 1.5Mb 5'/•F Flex, Uniflex • 57 TopendSWTP 
Spectrum £11,442 68000 B 256K 4Mb (M +) 4 16 2x 720K5 '/•F Mirage Ap • M1 'As terminal 

Sundance I £6,969 Z80A 4 64K 256K 132x2 4 M W 4 • 1 1 • 1X7 Mb5'/•H CPIM Ba • T2 Ordinary CP/M mach ine 
Sundance II £8,205 Z80A 4 128K 256K 132x2 4 M W 4 • 1 1 • 1x 7Mb5' / •H CP/M Ba • T2 Middle- range Sundance 

Sundance 16 £10 ,480 Z8001 6 256K 1Mb 80 x 24 M w • 5 1 • 1 X 14Mb5 V·H BOS • T2 Tape backup for hard disc 

Superbrain JA £2,127 Z80A 4 64K 80X24 M 5&JX240 w • 2 1 2x1&JK5 V•F CP/M Ba • 110 Bigger models available 

Superstar £6,296 Z80 4 64K 80X24 Tv(M +) 80X24 1 1 8 1x10Mb5'/, H+1x 400K51/ ,F CP/M80 Ba • 67 Includes hard disk 

Tandberg EC10 £3,000 8080A 2 64K 80X25 M w • 7 1X250KBF CP/M, TOS Ba • T3 Very ea~y machine 

Tandy TRS·80 Model II £1,999 Z80A 4 64K 256K 80 x 24 M 80X24 W 2 • 2 1 1 xSOOKBF TRS·DOS Ba • T4 Big business machine 

Tandy TRS-80 Model Ill £1,299 Z80A 2 48K 64 X16 M 128X48 w • 1 1 1 • 2 x 184K5 '/• F TRS·DOS Ba • T4 Latest TRS80 

Tandy TRS-80 Model 16 £4 ,199 68000 B 128K 512K 80 X24 M W 2 • 2 1 2X1 .2Mb8F TRS·DOS BaAs T4 True 16-bit 

Tandy TRS-SO Colour Computer £240 6809E 1 16K 32K 32 X16 Tv • 256 x 192 w 1 • Cassette Ba • T4 Very popular 

Tandy TRS-80 PC4 £50 Cust. NIA 'h K 11h K 12x1 LCD 12X1 c 9 • 1 1 Cassette Ba T4 low-<X>St pocket computer 

• .. • 



Buy the BEST 
BRITISH 
COMPUTER 

ACORNSOFT Software for the BBC 
Business Games Rocket Raid 
Tree of Knowledge Meteors 
Peeko-Computer Pack Arcadians 
Algebraic Manipulation Pack Sliding Block Puzzles 
Creative Graphics Cassette Cube Master 
Graphs & Charts Cassette Chess £9.95 EACH 
Desk Diary 
Philosopher's Quest Books for the BBC: 
Sphinx Adventure Creative Graphics 
Monsters Graphs & Charts 
Snapper LISP on the BBC 
Planetoid FORTH on the BBC £7.50 EACH 

Plus software, peripherals, games, books and much more always available from: 

Twickenham Computer Centre 
72 Heath Rd Twickenham MiddxTWl 4BW (Tel: 01·891 4991) 

PCN SEPTE MBER 29-0CTO BER 5. 1983 
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YEP FOLKS - IT'S HERE 

HOWDE DO PARDNERS 

AVAILABLE NOW 
Spectru m 48K 
Dragon 
Com. 64 

This here's Prospector Jake, I sure am havin' one 
helluva time tryin ' to peg ma claim with those damned 
lnjuns a hootin ' an a hollerin' all over this territory . Ma job 
gets harder as I move from one Gold Field to another. I 
know, that is me an' ma stubborn hornery ol' Mule here 
know of 24 rich an' I mean rich seams of pure Gold. All it needs to maKe 
this here ol ' critter happy is that you help me peg every doggone last 
one of them claims . 

Can YOU ·help Jake become rich, help him peg his claim, dodge the 
arrows, avoid the tomahawks, and plant the Dynamite in just the right 
place? ... YOU CAN!!! 

YIPPEE ... Git yer Picks an' Shovels and join the CALIFORNIA 
GOLD RUSH . .. NOW 

Amazing Arcade Action ... Stunning Sound and Graphics 
Available NOW for Commodore 64, Spectrum 48, and Dragon 

including P&P 

SPECIAL OFFER SPECIAL OFFER SPECIAL OFFER 

Order CALIFORNIA GOLD RUSH before October 6th 
and get a 10-game Cassette of terrific games . . . FREE 
COMING SOON NOW AVAILABLE 

LEAPIN ' LANCELOT: Medieval Machine Magic to enthral you 
GALACTIC SURVIVAL PAK : Every Astro-Traveller must have this! 

We always need Dynamic Dealers 
and Imag inative Writers 

.------------------
' Please rush me CGR fer (m/c) 

I TOTAL SUM INCLUDED c Name ................................. . 
I Please make cheques and POs Address ............................. . 

payable to ANIK MICROSY STEMS I 30 KINGSCROFT CO URT I BELLINGE, NORTHAMPTON 

PCN SEPTEMBER 29-0CTO BER 5, 1983 
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Televodeo TS-800 Series l £1,495 Z80A 4 64K 80X24 M 80x 24 W 15 e 2 1 CPIM • T elevideo TS 1602-C £3,714 8088 5 128K 256K BOx24 M 576x424 W 15 e 2 1 2x 256K5'/•F CPIM·86 • C11 Graphics, but no colour TI Professional Computer l £2,386 8088 5 64K 256K 80X25 M W 12 e 1 1 x 320KS 'l •F • TS Choice of operating sys1ems £150 9900 3.5 16K 52K 32x 24 Tv(M+) e 256x192 w 2 • DOS Ba • TS This has spri1e graphocs £6,695 9900 4 64K 80x 24 M 80x 24 W 12 e 1 1 x SMbSV•H UCSD-P, PX10 • T5 B,gger version available £2,242 8085A 5 64K 80X24 M 190x96 W 22 e 2 1 2X320K5V.F CPIM Ba • PS ·5502 110 processor Torch £3,214 zso· 412 96K 80x 30 TvM • 640X256 W 15 e 1 1 4 • 2x400K5' /•F CPN Ba • T6 CPIM compa11ble Toshiba T· 100 £1,900 Z80A 4 64K 96K 80X25 TvM • 640x200 W 8 • 1 1 1 2 2X256KSV•F CPIM Ba • 04 Pro lest March 18 Toshiba T-200 £2,242 8085 26 64K 80x24 M 80X24 W 15 e 1 1 2X256K5 '/•F CPIM Ba • 04 Standard CPIM machine Transam Truscan £1,983 ZBOA 4 64K 80x24 TvM 640X288 w • 2 1 1 5 2X 190K5'/•F CPIM • T7 S· 100 machine T ranstec BC2 Cl,949 Z80A 4 64K 256K 80x24 M 80x24 W 13 e 2 1 8 2x 386Ksv.F CPIM • T8 Fully definable characters Tri1on4 CS,744 Z80A 4 64K 160K 80X24 M W 8 • 1 1 3 2X1.2Mb8F MPSL·BOS • T11 Upgradable to Winchester disk Vector4 £3,852 8088 5 128K 256K 80x24 M • 640x312 W 15 e 1 1 1 2 2x630KS V•F CPIM. CPIM 86 Ba • A4 8·bit and pseudo 16-brt Vic10<9000 £2,754 8088 5 128K 896K 80x 25 M 800x400 W 7 • 2 1 4 2x600KS V•F CPIM 86, MS·DOS Ba • 08 Same as Smus 1 Wocal 150 £6.846 68000 8 256K 1 SMb 80x25 M 4()()X3()() W 20 2 1 1 2X6 16K5F MCS Ba • S10 Upgradable to 32 user system Wiikes YDS 11 o £4.025 8086 5 128K 896K 80X24 M • 960x624 W 21 e 1 6 2x1.2 Mb8F CPIM 86 Ba • W2 Standard CPIM machine Xerox 820 Model II £2,415 Z80A 4 64K 80X24 M 1024X512 w • 2 2 2 2x 160KS'l•F CPIM • R4 Powerful graphocs Zenith 120-22 £2,978 8088 5 128K 192K 80X25 M 640x225 W 18 • 2 1 1 1 5 2x320KS V•F CPIM, MS-DOS. Z Basic • 21 Graphocs includes rurtle Zenith 289-81 £1,668 280 2.5 48K 64K 80x24 M w • 2 1 1 x 100Ksv.F CPIM Ba • Zl Elderly CP'M machine Zeus4 CS,400 280 4 64K 320K 80X25 (M+) 80x25 W 11 e 10 1 x6Mb5'l•H+1 x250KSV,F CPIM, Muse As • MS Designed as multi-user 

DISTRIBUTORS 
A1 Acom Computers, Cambrid!:le 245200 A2 Adds (UK) Ltd. 01·949 1272 A3 Ads Ltd. 01·9474881 A4 Almarc Data. Nottingham 52657 AS Atari International (Ul<), Slough 33344 A7 ACT, 021-454 8585 AB Apple Computers. Hemel Hempstead 60244 A9 Anderson Jacobson Ltd, Slough 25172 
81 Barcellos Ltd, Leicester 541574 82 Bonsai, 01·5800902 83 Britannia Computer Ltd, Dudley 233433 B4 British Micro, Watford 48222 B5 Business Compu1ers Ltd, 01·207 3344 B6 Bri1ish Olivetti, 01·785 6666 87 Bromley Compu1er Consultancy, 01-697 8933 Cl Computer Pheripherals Ltd, 01 ·278 7837 C2 Country Com,P:'lters Ltd, Redditch 29826 C3 Computer Ancillaries, Egham 36455 C4 Canon (UK) Ltd, 01·680 noo C5 Camputers Lynx, Cambridge 315063 C6 Casio, 01·450 9131 C7 Casu E\ectronocs Ltd, Uxbridge 72511 C8 Clenlo Computing Systems, 01-670 4202 Cfl Commodore Business Machines, Stough 79292 C10 Compucorp, 01·9070198 C11 Colt Computer Systems, 01-577 2686 Cl 2 Community Computers, Petersf,eld 87567 C:13 Coman, Huntingdon 215005 C14 Computers For All, Basildon418414 C15 CK Computer, Plymouth 780311 C16 Country Computers. Redd1tch 29826 C17 Cifer, Melksham 706361 
01 Datac, 061-941 2361 02 Dec L1d, Basingstoke 59200 03 Oog,co, Letchworth 76172 04 Digital Mocrosystems, Reading 343885 OS Direct (UK). Warnngton 814072 06 Dragon Data Ltd, Kenfog Hi\1744700 07 Data General. 01-572 7455 08 DAG. Weston·Super-Mare 4 f 5398 09 Data Appllcations. Cirencester 61828 
El Encotel Sys1ems, 01-686 9687 E2 Epson (UK), 01·902 8892 E3 Equinox, 01·7392387 
F1 Faci1 Addo Ltd, Medway 401721 F2 l'°rve Technology, Lichfield 57701 F3 FI Cord, 061-445 7716 F4 Flight Electronlcs, Southampton 27721 
G1 Gemini Micros, Amersham 28321 G2 Gecas, 01-629 3758 G3 Grundy Business Systems, 01·943 1901 G4 Globe Business Machines, Weston-Super-Mare 83522 
HI Haywood Electronlc Asoc Ltd, 01-428 0111 H2 Hewlett Packard. Bracknell 63100 H3 Hytech Microsystems, Oxford 726644 11 Icarus Computer Systems, 01-485 5574 12 lnteram Computer Systems. 01-675 532513 113R Microcomputers, Reading 664111 14 ICL, Slough 31111 1510 Technology, 01·248 4876 16 Irvine Business Systems Ltd, Irvine 7500017 ITI Consumer Products, Basildon 3040 18 Interactive Data Systems, Milton Keynes 313997 19 IBM UK Product Sales Ltd, 01-576 4399 110 lntenec Data Systems, 01 ·840 1599 

J1 Jupiter Cantab, Cambndge 313479 
K 1 Keen Computers, Nottingham 4127n K2 KGB Micros. Slough 38581 K3 Kalamazoo Business Systems, 021-4 7-5 2191 K4 Kemitron, Chester 21617 K5 Kenilwonh Computers, Kenilworth 512127 K6 Kontron Computers. St Albans 66222 L 1 Logitek, Standish 426644 L2 Lowe Electronics, Matlock 4995 L3 LSI Computers Lid, Woking 23411 L4 Logica VTS, 01-637 5171 l5 Lucas Logic. Kenilwonh 59412 L6 Leicester Micro Systems, Leicester 551869 
M1 Micro APL Ltd, 01 ·834 2687 M2 Microprocessor Engineering, Southampton 775482 M3 Mediatech, 01-903 4372 M4 Microsolutoon, Chif>P!ng Norton 3256 MS Millbank Computer, O 1 ·891 4691 M6 Micro Networks Ltd, o 1 ·602 7 405 M7 Mattel, O 1 ·900 0311 M8 Mlcrotante Computer Systems. 01-693 1137 
N1 NEC01·3886100 
01 Olympia Boss Systems, 01·262 6788 02 Orie Products International, Ascot 27686 03 Osborne Computer, Milton Keynes 615274 04 Office International. Sunbury-on· Thames 85666 05 OEM, O 1·407 3191 
P1 Panasonic Business E11u1pmenl (UK), Stough 75841 P2 Pronto Electronic Systems. 0 1 ·554 6222 P3 Phillips Business Systems. Colchester575115 P4 PosrtronComputer Ltd,Newton·le-Willows 29741 PS PHL. 021·745 3033 
01 Quantum Computer Systems. Leeds 4588n 
R1 Rair Ltd, 01·836 6921 R2 Racal, Reading 782158 R3 Research Machines Ltd, Ox1ord 249866 R4 Rank Xerox, Uxbridge 51137 51 Salmon E\ectronics, Dartlngton 721368 S2 SMing Microsystems, O I ·486 7671 S3 Seed. Brownhllls 378151 54 Sharp Electronics, 061·205 2333 S5 Sinclair Research, Camberley 681666 S6 Sord, 01·930 4214 57 SWTP, Peterborough 234433 S8 Sine\ UK Ltd, Peterborough 236010 S9 Shelton Instruments, 01 ·278 6272 51 O Software Sciences Ltd, Farnborough 544:)21 511 Seml-tech Microelectronics o 1 ·390 6179 
T1 Triumph Adler, 01·250 1717 T2 Thames Sys1ems, Thame 5471 T3 Tandberg, Leeds 774844 T4 Tandy Company, Walsall 648181 1'5 Texas Instruments, Bedford 67 466 T6 Torch Compu1ers, Cambridge 841 OOO T7 T ransam Microsystems, O 1-404 4554 T8 Transtec, Bristol 2n462 T9 TRW Datacorn International Ltd, Windsor 59183 TIO TOI, Bristol 742796 T11 Trovector Commerce, Biggleswade 82222 
wrW estrex L1d, 01-578 0957 W2 Wilkes Computers, Bristol 2n399 
Z1 Zenith Data Systems, Gloucester 29451 



~~~!~m.t;~~i~:~~:,:u~~~~i~ PCN e·1llboa~d ~'!r= i~la ~tlc:ni~r!~~ tor. £260. All new. Various Acornsoft pletc manual ribbo ns cable . Cost £557. 
casscucs including Lisp. Home Finance. Offcrsovcr£300. Tel: 01-427 3034. Rice. 
£4. Micropo'4cr games mcluding Moon- WANTED BBC model B reasonable price. 
rider. Croaker. £3.50. Daventry 3792. will collect. Tel: 0533 717372. Ken. 
BBC compatible Centronics printer. Star WANTtD, Cheetah 32K RAM pack for 
DP8480. 8()cps. friction and tracto r feed EPSON FXSO, Atari 800 48K program COMMODORE Vic Pri nter . as new. still Spectru m. Tel: Binon 4202. 
plus hi· rcs graphic~. Boxed . excellen t recorder 4IO. Basic carlridgc. manual. guaranlccd. £150 ono. Tel: St Hele ns SOFTWAR£forsalc30pcrcentofalllapes. 
condition. £180 ono. Tel: Copthorne word proce ssor. Maih hot program. Pac- 24608. (0744-24608). Send 50p for cata logue to F Richa rds. 21 
714678. 
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y. th ing one month ATARI 400, 48K. disk dri ve. tape deck. Victor ia Way. Cha rlton. London SE7 

ACORN A lom. comp lete \"ith power T, Bas ic, £1.000 o f software all originals ?QR . 
supply. leads and four progrnm tapes. 48KSpcctrum wanted with any~of twarc. £425 for all or split. Tel: 01·540 6458 ask ATARI 400+ cassette+ 1·oystick with two 
(No manual) £65 ono Tel: St Helen, Will pay from £5010£90 has to be good for Michael. llurry !!!!!! ca rtrid ges + Basic + ots more ROM 
(24608) 0744-24608. co ndi tion. Tel: Adam 01-398 7581. ATARI 400, disk drive. 48K. keyboard. games ,nc Snooker. all boxed. as new 
T1tS'*' model Ill 48K single di,l and C8M 4032; Co n cx hardware/software tape deck. £600 o( so ftware. Basic £175. Tel: Dunstahlc 606220cvc nings. 
LPviii. £5CX) M>ftw.arc including Super· emu lating intellige nt tcnni nal. casse tte: software includes Donkcr Kong. Visi· NEWBRAIN A. Co mplete plus: l lisoft 
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01
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455 2158 

r:u'tJ1: o7:i'c1 ~s~mtc~~n t~~~~~~ 
Tel : 0222-863978 evenings (Cardiff). ncss. games. utilities). £800 ono. Te l: TANGERINE MICROTAN ,ys tcm. cased leads. Sell or swop BBC Mode l B. Tel: 

=~ ~e\!r.~ \J:;~~~~ e ;~~r',~::,C, :K d~ii,?;~?~ utos tart ROM. manual s ~cJ1t~[!~~nal J~~ ~o~~r~~! ~i~~ ~3:6 ~; :/~tJg~<:}~~:::~. less than half 
and BBC Teach Your~l f Ba~ic 8001,.. plus Zen ith green scree n monitor £500. output software manuals. £160. 15 current price. Tit les include Om ega 
£350. Tel: 01-8400-l56(c,enings). Tel : 061-797-5717eve nings. Bccchcroft Drive. Guildford. Surr ey. Race. Choplift. Rat Race. and few 
SOFTWARE for sale: (TRS-80 Model I Ill T1tS'*' Model I LII. 16K software. also Tel: Gui ldford 573134. others. An y offers Tel: 01-574 4122 
+ Spectrum ). Also RD lab's Digital £45Casio FX702P and cassc llc interface . WANTED, interes ting programs for Spee- be tween 6-9pm. 
tracer: £30. Send SAE for detaih of o ffers. ZX8 1 Maplin PIO interface £6. trum that arc not games or ad\'cnturcs. VIC-fORTH cartridge as new (unopened) 
software. J Jone,. 47 LO\e Lane. Tel: 041-4271972. Details Dcvonport. Old Forge. High plus Invitation to Fonh boo k and Byte 
Denbigh. Clw)d. COMMODORE 64, casscu c recorder. Street. Barie Way. Nr Royston. Hert· magazine issue co mplele ly about Forth 
PRINTtR paper. 81/,xll tractor feed. manual . Progra mmers Guide boxed, fordshircSG88EB. £40 . Tel: Rui , lip35 173. 
four -part. music ruled. two boxes. £12. harely used. under guara ntee £250 o r SHA
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,mcsL£25anoc.o1Lo10.nTdcoln: VIC 20 ,oftwarc wan ted. business or 

Tel: St Helens (24608) 0744-24608. exchange for BBC B 1.205. cash ,V ed uca tional. not games. Tel: (0752) 
COfTllONICS IOIA L printer -. i1h ,tand ad/·ustmcnt. lei: Strcatham. London NW2(Griffiths). 660212a ftcr6pm 
and manual. needs attention. hence only (0 ) 677-2461. SINCLAIRZX81 plus 16K RAM . very good SEWNG ATARI ...;ft ware , ROMs. Sub· 
£85 ono . Liss (I lant~) 2no cvc ning'i NEW VIC 20 Super Expander cartridge conditio n. £ll0 worth o f programs. all marine commander. Missile Co mmand 
ATARI 400 32K program recorde r. Ba,ic + Vic graphic, book + Night Flight boxed. wonh £180. will accep t £75. Tel: £ 13c ach. Battle of Shiloh (cassettc) £15. 
+ Jo ystick and two ROM,. £230. Also game, all for £40. Wonh £60. Great 2.'!.'!~~ 2T50M2828
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cha racter Write: Hepburn . 4 Cardinal Avenue, 

many games 10 ,wop or sell. Tel: (0553) barga in. Michael. Tel: Slough 72689 '"·"-"" D Kingst~.:., ~~r
1
r
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cyKKwT2,.th5SwBo.rd rocessor 

64920. after 4pm . green disp lay. ll all effec t keyboard. TRS80 ....,._ 81 a p 
HP41C plus quad RAM . Xfunc1ton~. WANTD>: ··serious" (costing/estimati ng c
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9
- £300. green scree n monitor £50. printer 

Xmcmon. finance ROM. card reader. invoicing c lc) programs for Spectrum I: 72 interface £10 Tandy L Printer VII £120. 
many cards. printer. 1-.0 recha rgeable 48K. Write : Pete Gill. 20 C H. DE LA (days) Purneet 6859 (eve nings). 
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ogc.thcr £450. Stock (Essex) (0277) 

battery packs. book>. software. £250. Caroline. 1213 Pc1i1-Lancy. Geneva. MICROVITEC colour monitor £270. Dual 69 
Tel: Sth BcnOcct (037 45) 54576. Switzerland. disk drive (200K): £330. Tandy colour YICTOR9000similart oS iriusp lusprint e r, 
ZX8116K Good a~ new in c,irrying cm,c LYNX 48K as new still under guarantee plouer (CG P I 15). £130. All as new. all Supcrcalc and Victorwriter softwa re 
with over 30 casse11e, rncluding Trader. Cpi
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g leads. Tel : 01-2890638. £2.000 for quick sale. Tel: Southpo rt 
Black Crysta l. VO. File dictator worth v,,u • 7 TANGERINE MICROTAN boards for , ale. (0704) 30741. 
£160. Sell £100. Tel: Prcs,atyn 6260. (eve,) 01-735 4861 ext 69 (days). TANRAM32 K£40. Epromstoragcca rd DRAGON 32K + software + joys ticks + 
SWOP my Do"'n'"'"Y i»u e one 32K 32K P£T with PIC·ch ip ROM . exce llen t £30. 80X25 video board £120. Many ponab le B/W TV. Software includes 
Spectrum upgrade for Kcrn~ton jOV\· condit ion. u~cd for busrncss. Software other parts. Te l: Ol·888 0445 for details. Dragon Tre k, Night Fligh t(Salamand cr) 
tick plus interface. Tel: Read mg696544 include~ invoice control. stock con lrol. DRAGON swop Meteoroids cartridge. and many 01hcrs. £170 the lot. Tel: D . 
ATARl800,410rccordcr.Bas iqoy,11c l ,. customer file. multico lumn data base Astcro idstype.game.forchcsscartridgc Wright on 0602 866522 Ext 2522. 
numerous ROM!,. g:1mc~ ca~e ttes. ove r 50 games and Centronics interface . or languages or utilitie s. editor etc. (N ot1i!1__g~am) daytimes. 
books and mag, . £375. Tel : Ashwc ll 2474 Ouick sale £295. Tel: 01-992-8249. T

20
ape.s or cartrid ge. Tel: John 01-553 LYNX 41111, as new , boxed. with software 

(I lerb) after ?pm. KUMA Tin} Word word processor for 28. and demo 1apc. books users mags, £200 
P£T 32K 4016+ casse tte un11. cover and Ncwbrai n. £20. Te l: Preston (0772) WEST1IEX 770 Teletype. comp lete with ono. Tel: Worth ing 42121 after 6pm . 
software incl Assembler. Word-Pro. ~~=t ;J\~ur monit or £2

7
0. dual sta nd an d punch paper I~ reader and NEWBRAIN MOOO. AD 32K as new + 

i1
:~~iC~i'acnodn~i~i':rngamct~i'°' ftoo'J: disk drive (200K) £330. Tandy colou r ;~:~~~. t~5620king or er. £25. Tel : D~:u;;~ ~; t ~:.~1ct\l:tr~~~~~: ~·o~i 

£300ono. Ashford. Kent Tel: 37227. ploner (CG PI 15) £130. all leads. all as CM. Who is interes ted in software and 4DY . Te l: 041-942-3680a ftcr 5pm. 
T199/4A, Extender Basic (spn tes). new. Tel: 01-2890638. exchange? Please write to: Menno WANTID workin g ZXS I C PU board. 
spcc~ h synthesizer. five carlridge., m- ACORNSOfTcassc ttcsoftwarc.a ll title~£7 Slcgtcnhorst . Houtschaus. 26. 2352CII Keyboard not required. Lowest o ffer 
cmluadn1unaglspa,anrsed c

1
.eacad· sss.c£11

2
e
2

ga. mTce',:. boo()l·
4
k
60
's. eac h. Forth and Li~p packages (disk + Lc iderdorp. Netherlands. Te l: 071· sec ures cash . R Fleming. 24 Grange 

O book)£16each. Wordwisc W/PJ:30. Tel: 897061. Court . Boundar y Road. Newb ury. 
8740. Adam . 01-2890638. 411K SPECTRUM, printer . paper. ga mes. Berks. 
VIC 20 + 16K +ca~ tle. bot>k'-. car· MICROVrrEC colour monitor £270. dual compiler and machine code book. on ly FORSAL£ZX81,lcads.power pack.c tc. + 
tridgcs. ca»elle>. matrix. T raxx. Lazer disk drive (200K) £330. Tandy co lour £160. Also suitab le tape recorder £20 . 16K RAM pack for £50. Tel : 01-937 
Zone. Ad,en tu rcland e tc. Co,,t £450. ploller (CGPI 15) £ 130. All leads. all as Tel : (0827) 289484. 5764. 
sell for only £2 10. All boxed. Tel: ocw . Tel: 01-2890638 . 32K EXIDY microco mput er with 630K of ATARI 400/800 disk software , Eas tern 
Ashfo rd (Middx) 50849 evening, . ATARI cartri dges: Donkey Kong. Dig Ooppy disk storage an d all lead s and Front. Astro Chase. Pro tector, A text 
TANDY TRS-80 co lour computer 4K Dug. Miner 2049er, ET. Dccc ndcr. Q ix manual s.£850ono . Suitab lcfo rh obbyist word pr oces,or. all £12. Ga lactic Cha se 
including five game cartridge, . and a plus mneo thcrs.£ 180thc lot or £15cach. or business use. Tel: Slough 34252. tape £5. Te l: Maidenhead 0628-20888. 
starter manual with eight ca~setle"-. Te l: 0!· 540 6458 , Michael. ATARI VCS, co mbat and Night Driver P£T 3032 with programmcrsToolkit and 
Excellent co ndition £231 ono. Tel: B8Cduald iskdrivc(200 K)£330. Tandy co mplctew ithpaddlesandjoys ticks.all casse llc player. £325 ono. Tel: Luton 
01-937 4280 + Joysticks. colour plan er. six new pens £130. boxed £50. Te l: Camberley 65283. 882994. 
ATARI 400 Basic. casscllc recorder . Acomsofl casscnc and disk . Offers. Te l: 27K VIC 20, casse tte unit . Afron expan- COMPUTER Concept's Wordwiseforsa le. 
games, joysticks. educationa l German. Ada m.01-2890638. sion. 1515 printer + paper. books. £25 + Android Attack. Mar tians, Ccn-
Boxed as new. three months old. Cos t MAnn lntcllivision £40 for Basic unil . cartridges. ca~M:lles. Worlh £750+. 1ipede, Galac1ic Fircbird. Fivc· A·Sidc 
£350.se ll£ 170. Tel:01-9860345bctwecn £9 for every additiona l canridgc. Tel: Offers near £299. Won't separate. Tel: Socca ,£5cac hon o. Tcl : 01·7367714.ask 
4-6pm. 01-455 7222 after 5pm a,k for Bob. 01-942 6324. for Satvinder . 
LYNX 4111(, leads. manual and magazines ATARI 400, 8 10 di>k drive, 48K. Ba>ic. DRAGON 32, boxed. one mont h old. SWOP Rad io Cont rolled Fircboat with 
+ Lynx User magazine . One year tape deck. plu!, £1.100 of software casse ue recorder. variety of software. gear for 48K Spectrum and recorder or 
guara ntee. £165 ono. Tel: 01-727 3606 (original,) £430 the lot or split. Tel : manual. leads £180 ono Te l· (0525) sell £225 ono. Buyer coUects. Tel: 
ask for Jaso n. 01-455 7222 after 5pm . Bob. 379882 ( Leighton Buzzard) after 7pm Burntwood (05436) 3122 after 7pm . ~------------------------~ I Billboard Buy & Sell Form I 
I 

To place your Billboa rd ad , fill in the form on the left, with one 
word per space, up to a maximu m of 24 words. Send the I 

I 
completed form , togethe r with a cheque or postal ord er for 
£1.50 made payable to VNU Busine ss Publicatio ns, to : I 

1---- - --- --+----- ----+- --- -- --~ Billboard, Personal Computer News, 62 Oxford Street , London I WIA 2HG. Note that we cannot gua rantee that your ad appears I 
I 

in any specific issue , and that we cannot accept ads from 
commerc ial organisations of any sort . I 

l f------ ---+---- ----+ ----- -- --1 Your name: ....................... ................ ................... ...... 1 
I Add, = ········ ······· ·· ··············································· I 
·-------------...!=~~~~·~·~~~~~~ 
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Rates: LIO per ,in!!lc column cm. :1-llnnnum ,11.: ., ,111 Sl'ri.:, disrnunt a,ailahlc. Mechanical Data: Column \\idth. I column 
57111111. 2 colour, I !Hmm , ,olumn, I 79mm Copy Dates: 10 da,, prior to publicat1011. 

• VALUE 
INTELLIGENT TERMINALS 

This terminal exceeds TV 925 spec1hcahon and has 
lull ergonom ic swivel and tilt housing, low prof,lc 
detached keyboard, programmable funchon keys, 
intell1gent prin ter por t , anhglare green phosphor 
]4• screen with full video attributes and business 
graphics. Attribute s do not use a character space. 
90 day warranty, Nationwide service through the 
larges t third party maintenance group in the UK . 

MONITORS 

12· Green JS Mhz mon itor m elegant plastic caw.. 

APPLE ADD -ONS 

80 COLUMN CARD CPA 4 
£57.50 +£8.62 VAT 
80 characters by 24 lines with true decenders. 
7 x 9 ch a racter resolution compatible with BASIC, 
PASCAL and CP/M. Modem compa11ble. 

Contact: Chmt1an \kCartll\ on lll-3211211 

Software 

• APPLE 
ZBO CARD CPA 3 
£47 .9 9 +£7.19 VAT 

• 

Adds a 7.80 processor lo your Apple. Unde r C P/ M, 
you can add COBOL. FORTRAN or- BASIC 
compiler and assembly languoge to your 11 plus ond 
run CP/M pac kages suc h os Wordslar and bus iness 
software. 

16K RAM LANGUAGE CARD CPAl 
£57.50+£8 .62 VAT 
Expands the internal memory of you r II to 64 K and 
memory cApac1ty available lo 280 card users from 
44K to 56K Avad•ble lo load integer BASIC under 
DOS 3.3. 

PAL CARD CPA 7 
£79 .00 +£1"1.85 VAT 
Display your II plus colour text and graphics on 
your home telev1s1on 

INTEGER CARD CPA 2A 
£57. 50 +£8.62 VAT 
For access lo a library of programs m integer 
BASIC. With a n y length variable names. strings to 
255 charac ters, aulo·line numbe r mode, debug 
commands. 

FORTH CARD CPA 2 
£57.50 +£8.62 VAT 
Runs the mcreas1ngly popular FORTH langu age on 
your Apple II or II plus. 

RS 232 CARD CPA 12 
£57.50+£ 8.62 VAT 
Permits basic control of high speed prin ters and 
plotters. Programs easily with switch selectable 
preset for speed, line length. auto line feed and 
car r iage return delay. Handles half dup lex 
comrnunicahons from 75 to l 9200 baud 
EIA RS 232 C or 20 mA currenl loop. 

VALUE • 

PRINTER INTERFACE CARD CPA 9 
£38.32 +£5.75 VAT 
Paralle l prin ter Interface. 

APPLE DRIVE ADD-ONS 
DISK INTERFACE CPA 6 
£47.90 +£7.19 VAT 
To co nnec t Apple or co mpatible drive 

DISK DRIVE CPA 14 
£176.00 +£26.25 VAT 
Top qua lity Japan ese sliml ine drive with cable . 

BASE UNITS 

BASE 64A co mpa tible w1lh Apple cards an d 
software. RAM based system co ntro l program, 64K 
on board memory, e xpandab le lo 192K. MINI­
WRITER on boar d in RAM. 24K syslem me mory . 
Tiny a ssembler with asse mb ly and disassembly 
funclto n. Upper and lower case cha ra cter s. 
Funct ion comma nds on ke yboar d. Numer ical and 
cursor keypad. Can loa d 140K diskett e pr og ram to 
192K user RAM. Stagg e ring value ! 

TO ORDER: 
Send exact amount including 15% VAT 
plu s £7 .00 ca rriage and insurance , 
qu oting part number s, to : 

• WOLFCROWN • LIMITED • 
101 Jermyn Street London SWl Y 6EE Telephone : 01 -9301991 

Impress the Bank Manager 48K LYNX LYNX LYNX LYNX LYNX LYNX 48K 
with ••• Homac Arcade Games to knock the spots off all other games on the Lynx 

ZX Home Accounting Machine +:1;v1 VOODOO TREASURE ISLAND £8.95 - Database of up to 1,000 records Spectrum: 3.000 
for book-keeptng and financial forecasting. , Fast and deadly real-time arcade action with lull colour and sound. Getthe treasures fast before the 

- Fast data entry. Zombies get riou. Death will stalk you at every turn. Play It II you duel Features: high resolutlon 
- Manages most accounts; bank, credit card, cash, movement w th superb key control and fast manoeuvre on screen high-score and bonus llves. savings, standing orders, direct debits etc. 1:1;1,1+ SPACE INVADERS - Predicts credit card bills. £8 .95 - Up to 94 account headings coverin~ an eighteen Deadly real-time arcade action with lull colour and sound. The most lantastlc reproduction of the month period (Spectrum: 30 months with annual 

carry forward. most successful arcade game ever In 100% machine code. Features: as above. 
- Printed or displayed summaries and statements for NIIMI TELEPHONE & ADDRESS DATABASE * £8,95 any account or period. 
- Spectrum version provides for up to twenty Stores limitless number of entries. Quick access query faclllty. Easy to use. 

currencies or individuals; ZX81 for any single 
HOME ACCOUNTS SYSTEM * Cls.95 currency only. 

HOMAC ................ £8.95 Keeps the whole year's accounts. Easy to use. 

Please state if ZX81 (16K) or Spectrum CASSETTE DATA FILE HANDLER* te.95 
(48K) version is required. Prices include Turn your Lynx Into a power1ul computer. A must for every Lynx user. Designed for programs th1t 
cassettes and instructions. Post and pack- need to keep data Illes on cassettes. Includes manual and Hample appllcatlon. 

ing £1.05. * As exhibited by Camputers at the Microtrade 83 Exhibition, Barbican Centre --David Martin Associates Distribution on E.MI computer CUIOffN with guaranteed load. 
71 A Princess Road, Richmond , Send SAE for tree membership to Newsletten conrairung UH/uJ Lynr informadon and product n.,.... 

Surrey TW1 O 6DQ. RAD Send P.OJCheque to 
Telephone : 01-9481053 

SYSTEMS 17 Devonshire Bill Lane, London NI 7 8LJ 
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CALPAC EDUCATIONAL SOFTWARE 
CALPAC LEARNING SERIES 
Age:-6YearsUpwards 1&Kor48K 
Programs include :- SPECTRUM 

"Tens and Units Addition •Tens and Units Subtraction 
"Picture Plotter "North American Indians ·Multiplication 
Tables "The Romans "Spelling Tester "Homophones 'Nouns , 
Verbs, Adjectives and Adverbs ·verb Practice 

50 AMAZING GAMES 
FOR YOUR 

16/48K SPECTRUM 
ANDZX81 

•The Structure of the Flower ·Long Division 
> Moving colour graphics and sound 
> Detailed correction sequences 

Due to the success of this amazing games tape, 
we can now offer It direct to you at an equally 

amazing saving of £2.00. 

> Spelling checkers and "help" call up facilities Now only £6.99 each 
> Adaptable for insertion of your own work , a 48K Spectrum 
will allow the insertion of over 200 questions and answers. 
> Feed in your own information and check English , French or 
Latin spellings . 
> Draw pictures, maps or diagrams . 

This tape cannot be purchased anywhere else 
and must not be confused with Inferior games 

from any other source . 
Calpac Chemistry Series 0-Level 
Revision tutorial programs, with detailed 
correction sequences. 

10 games for 16/48K Spectrum ................ only £3.00 
Defender for 48K Spectrum ...................... only £2.50 

Please come and visit us on Stand 140 
Hall A Lower Level at the:-

Kong for Spectrum ........................................ only £5.00 

All prices include post and packing. 

BIITAllfS Nol MICROCOMPI/TlNG SHOW 
28 SEPrEMBER-2 OCTOBER 1983 
BARBICAN CENTRE, cm OF LONDON 
Sponsored by Personal Computer World 

We require arcade quality games for the 
Spectrum, and can offer up to 50% royalties for 
the right games . Please send your game at once 

for Immediate attention. 

Details of our software may be obtained by writing to:-

Ca I pac Computer Software 
All orders sent with in 3 working days. 

108 Hermitage Woods Crescent 
St Johns Woking Surrey GU21 1 UF 

Post your cheque or postal order quickly to 
avoid disappointment to : 

or by telephone on:- 048 67 2584 
We have demonstration programs available for retailers . 
We would like to hear from good programmers , graduates and 
teacher s that would like to help with the expansion of our 
range on the Spectrum, BBC Model B and other machines. 
Thank you. 

~ ANCO SOFTWARE ~;:: 

POOLS PREDICTION 
"POOLSWINNER" 

The most sophisticated Pools Prediction Aid 
available . Gives probabilities of score draws, 
draws, homes or aways, based on two databases 
holding over 20,000 matches (included). 

The databases are automatically updated as 
results are entered. 

Can be used in simple mode, or with parame ter 
adjustments to develop your own unique forecast 
method . 

Fully documented . available now for Apple, 
Spectrum (48K) , Dragon, ZX81 (16K) (others­
please enquire) . 

£15.00 (discs/tapes) 

"POOLSDATA" 
Complete record of all English Football League 
matches 1978-83 . Team, scores and dates ol 
10,000 matches held in simple format, ready for 
your analysi s. Starter analysis prgrams and full 
documentation included. Available for Apple, 
Spectrum . ZX81 , BBC, Dragon , Commodore 
series . 

Discs (5 year) £15.00 
Tapes !Syear) £12.50 all prices 
Tapes 2 year) £7. 70 (p&p included) 

SELEC SOFTWARE (PCN) 
37 Councillor Lane , 

i= I Cheadle , Cheshire .... 
~ 061-4287425 D....] 

"YES, THAT'S RIGHT, 
CAPTAIN PHOENIX." 

25 CORSEWALL STREET, COATBRIDGE ML51 PX 

2 New Releases For The BBC B 

SPACE SHIITl'LE 
Take that "Grea t Seller" for the Dragon into new 
heightswithourBBCSpaceShuttle. £8.00 

AIR TRAFFIC CONTROL 
Another big seller from "Tom Mix". Sit tight and 
fasten your seat beh as you take contro l of a busy 
ai:port . Departures piling up and planes piling into 
eachOlhermakethisskillullgamegreatfun. £8.00 

All pri<»a i1>cltlM VAT. l'&P tree . ~.o. 10 

Mic:ro~erW-ld 
l Lane Cloee , London NW2 6QZ. 

I.~ LERWICK, SHETLAND 
{ ~f. \ Tel: 0595 2145 
\.J_j softwa re, Books, Accessories, 

'Jrortl Service 
BBC, Micro. Dragon-32, ZX81. 

Spectrum, VlC-20, CBM-64 
Open Mon-Sat 9.30-5.30 

64 BUSINESS USERS 
Hardware including super Epson printers at 
low prices and lots of good software in stock . 
e.g. Cale Resul~ Accounts Packages , Visa write 
and Spell, Codewriter, Assembler , Monitor, 
Programming Utilities and W AlT FOR IT -
CENTRONICS INTERFACES. 

THE COMPllTEJl CENTRE 
17 Brld;e Saeet , Lel;hton lluzzaid, Beds . 

Tel (OSZS 376622 & 382504) 

DRAGON 32 EDUCATIONAL 
SOFTWARE 

DESIGNED BY TEACHERS 

TIGER GRANO PRIX 17.'5 
A mammo1h educa 1ion1I S)k'h,c lhat reinforn ·s kamln11n mallu, 

!h~, ·~ ·~;:1~":~~ :~~~n~8rf.~
1i:~:t:~: 

100 Supplied on • CU cauene (full o( ,oft..,."'ln) 
DEALER ENQU IRI ES WELCOME 

TIGER SOFTW ARE 
Dept. I , 63 Devonshire Street , 

Sunderland SRS IDP 

Program Wanted 
We requireqU.1lity p,ogr~m s for most mkros. 

We pay cash fees, royal t ies and distribute in the 
UK, USA and Europe. 

Phone: Basingstoke (0256) 25107 
or write to: 

DREAM SOFTWARE 
P.O. 8oi.: 64, 8~ ingstok~, Ho1nls. RG2 1 2LB 

WANTED 
PERSONAL COMPUTERS 

all models bought for cash 

Morgan Camera Com pany 
160 Tottenham Court Road, 
London W1. Tel : 01-388 2562 
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DRAGON/ATOM/ORIC-1 
ADD LOW-COST 1/0 POWER 

WITH A VIA BOARD 
Drive ex tra 1/0 devices, from LED s & 
swi tches to extra peripherals . Link 2 micros 
for dat a/program transfer , spool listings to a 
second micro to pr inl/save etc . (see TE V· 
LINK below ). 
HARDWARE 6522 VIA ptO'lldes HI L'() 1tnet-,. c:onerot aorlf.l port 2 
bl'TMH'S, Nrrupt regi.sw, I O ~ & interrupc llr'let taken to 26-way 
toe plog IOI' NSY OOtV"leCbOtl to ~als etc Connectors avMable 
for Ol',igon. Atom. The Boerd may be intetfaced to most~ 9602/ 
6908 rrmot. and m,y be Qred bttwwl mlc • by Changing the 
plug-in connec::IOf. 
SOFTWARE TEVU NK pKtt.age provides 2"1'1"1athnt parallet IIM (2 
Boardsneeded) oYetal speed about 8K DAT A bytes-second With ertOf 

~SPOOLEA1ainduded(oniy1 Bowdneedld)comectpnnltf 
por1 to VIA board oo r8CelVt'lg mK:tO end UN no,mal LIS T IPRINT etc 
ASMmt>ledboard • AIOfflconnec:tot £1650 
As.semblldboard ~ Dragonconnec:tof £18.75 =~~== rt;: OTHER SOFTWARE: 
CAVEOUEST Underg,endquestforthenng 
ofpower OrlOO(VAtom:Onccauen. £2_JO 
TEVROG.S KINGOOM A reaHimequet.lforrT\IQIC 
powers(and11.1rv,..al) Orie t5 .7S 
Other IIOftware llf'ld t\ardwat• avMlble aoon 
T.M.L DATAIA Sl 

~~~'C"~~etc~= ............... 
MAIL ORDER ONLY. 
SEND FOR LISTS/DETAILS 

All prices fully inclusive of VAT, P/P etc. 
Tevward Mlcrotech Ltd, (Oept PCNI 

403 Dallow Road , Luton, LU1 1 UL, 
Tel , (0582) 418906 

DATA CASSETTE DUPLICATING 
for SPECTRUM, BBC, ELECTRON , 

ZX81 &MZBOK 

~fen~aJ~~",'.l~.,,"! ~~~:01~t.t,; 
competitive prices. Fast turnaround. 
For more de tails write or phone: 

DEDICATED MICROPROCESSORS L TO., 
Untte2, R-otlon HOUN, Schoo1Rood ,Nor1h 

Acto n, LondonNW 10 6TO. 
Tel:01·9652841 

Hardware 

COMPUTERS 
AT 

UNBEATABLE 
PRICES. 

PHONE 552 4112 NOW! 
AT DOUBLE DISCOUNT CENTRE , 

52 QUEENS MARKET , 
GREEN ST., 

LONDON E13 9BA . 

Atari400 
Atari SOO 
Colour Genie 
NewBr ain 'A ' 
NewBrain"AD " 
Vic 20 comp lete starte rs pack 
Commodore 64 

£148.95 
£269.95 
£169.95 
£265.00 
£295.00 
£139.00 
£229 .95 

PBCi<ing postage add £4.00 per #em. 
Appointed stockists for :-

NEW BRAIN, COLOUR GENIE, COMMODORE. 

Name ....... ... ........................... .... ........... .... . 

Address ..........................••.•. ..... ..... ...........• • 

Signed ... ..... ...... .................. ..... ........... •••..... 

Cheques payable to E.T. Co. 
Aocess1V1sa No ...................................................... . 
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MICROSHOP 
SORWARE 

ASTROLOGY 
Self-teaching and Accurate 
Calculation Programs for 

Commodore 64 
and PET 3000, 4000, 8000 

NewBrain 
BBC Models A & B 
Sinclair 16K ZX81 
and 48K Spectrum 

Dragon 
16K & 32K Colour Genie 

Video-Genie/Genie I, II & Ill 
Tandy TRS80 Model 1 & 3 

Please send large sae to:-

ASTROCALC 
67 Peascroft Road , 
Hemel Hempstead 

Herts HP3 SER 
Tel: 0442 51809 (after 8 pm) 

CUT YOUR HEATING BILLS 
A NIWfJlfUL llW - FOii TIIE 411( Sl'lCT-. 

FIE OUT WHAT IISUUTIOI COULD DO FOii YIIUII - . 
• Pr9dlcts .,v,um uW'lgl from: - Doubl9 Glazing- .,_..tion of 
IOlid.'cavfty wall flocn or roofs- c:hrige of fueL'hNlef''thennos tat --• Easy to use- mcdy 'I nor mull~ QuMtionl . 
• Slws house daUi on cassene 
• Det.ed lnslrucUons- fuly error rapped 
• Wrinenb)'Cambnd ge ~graduate 

~l~ ·.=.cso:rw~.~~~1M':1· 

PROGRAMMERS 
We urgently require good quality software for tile 1Y. 
Spectrum. For the right material we offer -
Improved market penetration - Expert presenta· 
l ion- Worldwide distribution- Total distribution 
in the U.K. and a high 25% Royalty. 

SPARTAN SOFTWARE 
9 Cotswold Terrace , Chipping Norton , 

Oxon. 

SOFTWARE 
FOR YOUR 

CBM64 
SCRAMBLE ........•.......... ........ ........ £6.50 
FROGGER .......... ................. .......... £6.50 
SPRITEMAN .................................. £6.50 
CRAZY KONG .......................... ... .... £6.50 
PANIC ........... ...... ..... .................. . £6.50 
LANDER ..................... .................. £9.00 
AITACKOFTHE MUTANT CAMELS ......... £7 .50 
MATRIX ......... ....... ....................... £7 .50 
STAR TREK ................................... £6.50 
ROX ......... .............. ........... ......... £4.95 
GRID RUNNER .................... ........... £7 .50 

A NEW ADVENTURE 
FORYOUR64 

DEAD MAN 'S GOLD: £8.50 
We dare you to seek the treas ure and return 
it to the cor rec t grave . 

NEW ADVENTURE FOR 
YOUR VIC 20 + 16K 

THE ENCHANTED CHALICE : £7.50 
Find the Chalice if you ca n. 

Cheques /P.O . to : 

BYTEWELL 
203 COURT ROAD 

BARRY, 
S. GLAM CF6 7EW 
Tel: (0446) 742491 

EXCALIBUR son: 
CIO AVALON COMPUTING 

Presents 'Survival' for unexpanded VIC 20s 
5 exciting games on one cassette 
Bomber , Mazeman, Voyager , 

Terminal Termites , Rings ofTitan . 

ALSO see AvZCiJSc~J~u~MG 's unbeatable 
range of chartbusting software titles for ALL 
leading micros. Send a large sae for a comprehen­
sive ca1alogue. 

AVALON COMPUTING 
14 Cliff Road, Hornsea, 

North Humberside, HU181 LL. 
TEL : 04012 ·5113 

Accessories 

DELTA 14 HANDSETS FOR THE BBC 
used to, years by DATABASE ow.-s these ~h spec,fic.abOO handset, have 
14 puahboUons to takethesttamoffd yowtkeyt:,o,w d 
The DELTA , • comes ., two pans One handset wil ptug Into the Aid IO give 

~~;f!-J!~.::1r=::::=nec1,the15w. y·o· 
~U:~ :!=~:, ·~;:;_~r~xeighthNHlec1s1 
New, avallab .. now - Prog ram to convert keyboard-pt ayed 
gam es to run on the joystick and handset buttons. 
DELTA 148 JOYSTICK HANbSET FOR BBC £12.95 
DELTA 14811 ADAPTOR BOX ANO CABLE £13.95 
CONVERSION PROGRAM CASSETTE £5.95 
CONVEIISION PROGRAM DISK £8.95 

DIRECT FROM 
OUR FACTORY 

IN KIT FOR~: kit contains 1 switched joyst1clc assembly, 2 moulded.case 
halves. fire button. 1.5m5core +screene.able, fOOn9screws .. £4.SOierKIT 
REAOYBUILTwlth9w~r o ·socket-su itAtanorV1c20 ........... £5. 511cll. 

:r~T~WE~m~~ .11:~~~:~~: ;~;~ :,~~~ ~:
1~~~;r.~ 

Pb~t.:":0,sii-wayiemai.'piuiiii,;s:.;;;;;,;.,.~~conipi;i;wiii,~!·00 

£1.75 

~E°il'~1lJ:M4il'::ilrciits ................... ::: ... ::.:: .. :: ... ::· ..... :a~~ 
(Saves unpluggmg T V. aerial to connect computer) 

CheqU6 or PO w,th ordlJr. Priotts qooted INCLUDE VAT. ,s t Cfsss Post. 7 day money back 
guarantee. 

VOL TMACE LTD. PARK DRIVE, BALDOCK , HERTS. 
Collero wol co""' Mondoy to ~rldlly . Tolephono: (0482) 694410 

85 



86 

• Upper & Lower Cast 
plus Co ntr o l 

• LON Pow er 
Conwmp 11on 

• Shift & A lpha Lock 

Model KB756A 
KB710 
KB771 
KB777 

• Autor epu t lMode l 77 7) 
• Parall el Data Ou t put 
• Me tal Mountm g Fr1m e 
• Sui ta bl e to, Tu scan , 

Tangen ne etc 

56 key 
Numeric Pa:l 
72 key 
77 key 

£44 .50 
£ 7.50 
£57 .50 
£65.00 

Accessorie s available include :-
Metal Case £ 15.95 
Edge Connector £ 2.25 
DC to DC Convertor £ 5.50 
(for operat ion off single 5V suppl y) 

High Performance 
Monitor 

,.re. ·-

• 12" Green P 31 Phosphor 
• MULLARO C.R.T. 
• 80 Characte r 

L1n,C apabt lity 
• 24MHz Vi deo B1ndw1dth 

• Tor oid al T ransformer 
• Com p01ite Video Input 
e ldt: al f °' Apple, 8 .B.C. 

Micr o , Gemini, Nascom , 
Tuscan , Nt wbr 11n e t c. 
MODEL 101 £89 .50 • 240 V AC Inpu t 

rrr.r:r.YT:T:m:TT."1'TT.1Pr.:n'. 

U .K . Ord er1 add 15% VAT on orde r total . 

Citadel Products Ltd 
Dept. PCN, 50 High Street , Edgware 
Middlesex HAS 7EP. Tel: 01-951 1848 

' PCN 2919 

Services 

SHORT ·LENGTH 
COMPUTER/AUDIO TAPES . 

~---- - -- - ____.J 

If you have searched without success for 
high quality low cost short-length tapes 

then sit back and relax . 

Premium Grade Agfa R.F.W . Cassettes . 
Manufacturers of high quality blank cas set· 
tes suitable for programming . For example , 
with a minimum order of 25 , you can 
purchase 25 cassettes of 2 112 minutes each 
side for only £10 .00 plus postage & packing 
of £1 .95p . Fill in the coupon and post with 
your remittance to : 
R.F.W. Recording Supplies, Green Acres, 
Northlands , Slbsey Nr. Boston, Uncolnshlre 
PE22 OUA. Tel: 0205 750 595. 

Please send me high-quality audio tapes in 
the quant ity indicated (tick where applic· 
able) 25 CASSETTES 

(including £1.95 p&p ) 

I ,~~11:::::::::::::::::::::1::::::::::+:::::::::::: 111:1 
O 12'12mins................... . ... £13.95 

50 CASSETTES 
(including £2 .49 p&p) 

O 211:,mins ......................... ...................... £22.75 
O 5mins ................................................... £22.95 
o 6mins ................................................... £23.49 
O 7'12mins ............................................... £23.99 

B ;g~i~~ris·:::· ::.::::·:::::::::::::::::::::::::::::::: g:: 
100 CASSETIES 
(including £3 .50 p&p) 

O 2'12mins .............................................. £43.50 
0 5mins ..... ............................................. £44.50 
o 6mins .................................................. £45.50 
O 7'12mins ................................................ £46.50 
O 10mins ................................................. £48.50 
O 12'12mins .............................................. £53.50 

:::~ y~~:rr=<!tp•k»-labela. 
Total Remittance£ -- -- --- - ­

NAME - - --- - --- - ­

ADDRESS ---- - ---~ 

I enc lose my cheq ue/PO --- - -­
Please make ch eque /PO payable R.F.W. 

..._ Allprlcesa,. lncluslveofVATat 15% 

Second User Equipment 

NEW EQUIPMENT 
EPSONFX80Pronter ............ ............................ £385.00 
ZVM 134 Cok>ur Momtor, 13 inch, Resol ution 684 x 480 
TTLlevels AGB SUIT BBC Micro....... ..... .. £400.00 
ZENITH 14 Matnx Printer s, Se nal. kit IOf'm ..... C145 
ZVM 121 GreenScreen Momtor , 12mch .. . .. t75 .00 
FLOPPY DISCS BASF Box ot 10 .. .. £22.50 

+ VAT 
+ CAAAIAG!. 

•Pms•••111111111~ 
= oeuelo pments .,.----, 
2'.;> ~ Co.,-t. ~ t,.w,dc:n;1 
itt t-fl t 2Ee768, 5()9,::18 [5TO 0432 1 

Clubs 

VIC-20 
USERS CLUB 

Join now tor newsle~~r~ \tions, software, etc. 

VIC·20 VSERS CLUB 
44 Nelson Road Central, 
Gt. Yarmouth , Nor1olk, 

NR302NJ. 

COMPUTER CARRYING CASE 
Suitable tor Spectrum, O rie, Lynx, Sord, Vic 20 , 
Commodore 64, or computers ol similar size. The 
hard case is finished in black with twin lockable 
lasleners and carrying handle. 
Separate pockets hofd computer/manual, leads, 
power pack, cassette player and live cassettes. 
Folds flat tor storage. 

£13.95 tnc VAT+ 

Oust rovers also ::.~:,r;! C,,'*';.~~~~puter, pnnter etc. 
Dealer enqu1ries welcome. 

SHERBORNE DESIGNS 
Victory House , BA The Rank, 

North Bradley , Trowbrktge , Wllt a. 
T-4: 022144425 

COMPUTER 
CONSUMABLES 

QUALITY DISKS AT 
COMPETITIVE PRICES 

M1cllln1 Prtc1p1rbo110 
commoclor1P11 From£20·00 

i:~,I From~ := 
Ajipltll £20·00 

~r.~·J/~20 g::: 
IBMP.C. t~:~:::~::~= 
Sl~us J~:i:: :~:: ~ = 
Priossare uduweofV .A.l Poslage&PlcbQinolndudtdlnprk:t. 

01-699-4040 

&.OOK- COIIPUTER STATIONERY 
SMAU OR LAROE OUANT1T1ES AYAIL.A8LE 

Co,muous kstw'IQ p,ape, - music nil or plain. 500. HIOO. 2000 lheet 
ConDnuout W>ets:-largl r•• c1 azes In pec:bgel of 50().5000 . 

*09f quanlaiN a-.llil.tile . 
Conti~ envelopet . ClNnlng lutl 

Si:>te YQUr WOl1il. aai.t, In one of our pnnlOUt bl'lder1 . 

c._ .. ____ _ 
HCL COIIPUTl!R SUPPLIES 

19 GAEENLANDS AOAO, KEMSING , 
SEVENOAKS, KENT. 

TE~~~9:J..DJ.~~J/:18 

Supplies 

LOW DISKETTE PRICES 

rDISKE1T£S 
SingleSideiSingleOenStty 
SingleSide.OoubJe Denslly 
Double S4deiSing•e Density 
Doublo Slde.Ooo<>le Dens ly 

511,- DISKETTES 
S1ng1e Side:SingleOens,ty 
Singe S,de,QoobJ(I Oon$11y 
Double SkteJOovble Dens ty 
SingteSideiOuad Densi ty 
Double Side.Ooad Deo51ty 

w ..... O•tiNH, .. ...... 
20 .00 2 7.IO 20.IO 
24 .00 21.10 22.10 
25 ,00 31.00 
30 .00 31 .00 23 .40 

17.50 19.70 15.IO 
20.00 19.70 t8.IO 
21.50 28.50 11.50 
27.00 25.IO 24.70 
32.00 31.00 2$.00 

AH prices per box of 10 disks. exclus ive of VAT 
(15%) and carriage (£1 per box) Prices correcl at 
time of going to press Trade accoun ts welcome 
Please contact tor discounts (5 + boxes) and full 

price hst 

We stock the full range of Wabash, Verbatim and 
Nashua diskettes , Ribbons for most printers and 
other products for Mint, Micro and W.P systems. 

Mali Order only 

CONWAY COMPUTER 
SERVICES LTD. 

39Conw,'l y Road Londo n N15 3B B 01 800 t 796 

MAILO RDE O 
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Personal Computer Software 
Webste~ Software Ltd is a newly formed division of the Webste~ Group PLC, the £40M communications business which 

includes Bookwise Service Ltd, Europe's largest book wholesaler. 
We have been established in orde r to provide a software merchandis ing service to multiples, de~rtment stores , computer shops, 

CTN's and other retaile~. Already, after less than six months in operation , we have secured contracts with a a number of the largest high 
street chain stores. By the end of this year we shall have come 6-700 outlets up and down the country and through 1984 we shall seek to 
consolidate and build upon our position as market leader. 

Persona l computer software is a tremendous ly exciting market which will develop into a major consume r sector over the next 
few yea~. Britai n already has a higher ratio of home compute~ per capita than any other country in the world and , as hardwa re prices 
cont inue to fall, the demand for software rises in leaps and bounds. 

T he entire computer market , at home and in business. is becoming software led. In order to help us capitalise on the ever 
increas ing oppo rt unities that we face, we now wish to recruit two executives who will play a highl).' significant role in our future. 

Both positions are based in Surrey and demand experience and maturity. Although detailed technica l knowledge is not requi red , 
a p roven interest in computi ng is essential. Candidates for either position will probab ly be aged 25+ and be ab le to demons trate an 
outstanding track record in their chosen career . 

KEY ACCOUNTS EXECUTIVE circa£ 12,000 p .a . + car 
You will be expected to secure and develop furth er key accounts business as well as servicing existing custome~ at head office 

level. Experience in dealing with multip le accounts is therefore essential , as is the abili ty to prepare and carry out presentations lo senio r 
management comminees and buyina teams. 

Furt her important responsibi lities will include the planning and imp lementa tion of stocki ng plans in mult iple retail outlets, 
sales develop ment and some sales training . You should have a particularly flexible approach to your work as you will need to main tain 
excellent communications between the management team. the buying departmen t and the salesforce , as well as majo r custome~. 

T he successful candidate will add considerable weight to our curre nt sales opera tion, with strong persona l quali t ies of 
lcade~hip, determination , tact and "presence". 

BUYER circa £10 ,000 p.a. + car 
Principle responsib ilities will be in the evaluation and selection of new software titles . This will involve preparing for and 

making recommenda tions at interna l buying meetings as well as with key account custom e~. 
You will need to be capable of grasping the essential informat ion about new software titles quickl y and efficiently. Within a very 

sho rt space of time you will have to become expert in the variou s home compu ter systems , the software pub lishing houses and the 
software t it les themselves. 

Th e succesful cand idate will be respons ible for devising and maintaining records on key account purchas ing pallerns , stock 
levels and returns, software pub lisher turnover and. very important ly, the continual revision of t he master stock list. 

Therefore,as well as the abi lity to acquire deta iled product knowledge, an ent husiastic app roach to administration is essentia l. 
Please write, enclosing a full CV;. marking your envelope ''Buyer" or "Key Accounts Executive" as appropria te, to Linda Irving, 

Websters Software Ltd, Langham Park , \..attes hall Lane, Godalming, Surrey GU7 I NG. 

Programs 

WANTED GAMES 
&PROGRAMS 

If you have any Ideas for computer gam es which we can 
develope and market . cha1 with our crea1lve director . 
• FREE~ NCE M/ C P ROGRAMME RS REQU IRED 
• HIGH ROYALTIES PAJD 
We are looking for original games and 
educational prog rams for: -
COMMODO RE 64 • VIC 20 • BBC 
SPECTRUM • ORIC I 
Plea se contac t . IMS Software 

143 145 Uxbndge Road. London W13 9AV 
Telephone 01 567 6288 

Shops 

FOR BBC, SPECTRUM & 
ALL LEADING MICRO'S 
STAFFORD : 59 FOAEGATE ST 

TEL:0785418 99 
STOKE -ON-TRENT : 

MARKET SQUARE ARCADE 
TEL: 0782 268620 

PCN SEPTEMBER 29-0CTOBE R 5, 1983 

FANTASTIC OFFER! 
A once in a life-time offer for 
personal computer owners. 

Send a S.A. E. for full details 
to: 

MOUNDPORT LTD. 
151 Albert Street, 

Southampton 

Important Notice 

IMPORTANT 
NOTICE 

Unfortunately an error was published in 
Softek's August Advertising. Softek 
does not guarantee a full refund should a 
program fail to load, however, it does 
guarantee a replacement cassette. 

SOFTEK INTERNATIONAL LTD 

Maintenance 

SCHOOLS AND COLLEGES 
HOME OR BUSINESS USERS 

in London and the South-East 
FOR FAST ON SITE MAINTENANCE 

ON MICROS- NETWORKS-PRINTERS 
AT VERY COMPETITIVE RATES 

RESEARCH MACHINES - 380Z AND 480Z 
BBC MACHINES 

EPSON - ANADEX - MICROLINE ETC. 
MOIITDRS AND PERIPHERALS 

INDIVIDUAL BOARDS AND DISK DRIVE REPAIRS 

TECHNICAL ANO SOFTWARE SUPPORT 
24 HOURS SERVICE AND 8-HOUR CAU OUT 

MAINTENANCE CONTRACTS 
Time and part or depot repairs. 

KJM 
COMPUTER SERVICES 

FOR FREE ESTIMATES AND QUOTATIONS 
TEL: 01-8516925 

.-
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Missing Lynx 
Two small rippl es disturb ed the 
surface of Microw aves last 
week . 0 0 0 0 0 

o O O O 

QUIT 

0 
c, 

0 
0 

No~ · f ( 

O ODO O 

0 0 0 0 a 

0 
0 

0 

In 'Get your Lynx into shape ' 
the program in figure I had a 
slight error in lines 120and 130. 
The y should have read: 
120DRA WX + A * (RAD (S)), 

Y +B*COS (RAD(S)) 
130NEXTS 
In 'Lovely Listing s' to obtain 
the colour blue use a left 
pointing arrow and to obtain 
red use the £ sign. 

Dragon 
alive 

A pictvl'9, as they AJ, is-'11 1 K of wwds. Here's two K's worth which -the 
sroalest should be 1ble to 1pprecilte. With tlle increnina: use of portlllle 
computers 1nd the mounting l'Old toll this floppy disk protection unit should 
pnwe1wlnner.Justlne11eyouthlnksomebodyoutofclltlef'ashotisblilncin11 
1111re tyre, the Design Council hn glyen the UK-m1nufac:tul'9d Stemsut Disk 
Case Its IPl)l"0\'11. 

Perhaps it was wishful thi nking 
on the part of games software 
company Microdea l , but a re­
cent press re lease issued on the 
company 's be half includ ed the 
passage 'With the demise of 
Dra gon Data and the launch of 
these strong title s, Microdeal 
will continue its monopoly of 
Dragon 32 Software.' 

This is not recommended treatment for floppy disk c1ses but If your storace 
medil h11 warped during the summer, this could be one w11of 1'9storingthemto 
flatness. 

Benjiboob 
In our review of Benji - Space 
Rescue (issue 27) we mistaken ­
ly gave the supplier 's nam e as 
EPYX Inc. This should have 
been HesWare - our thanks to 
them for calling us from the US 
to rectify this. 

Innumerate 
Spurious digits were our down­
fall last week in the review of 
Californ ian Go ld Rush. The 
game 's publisher , Anik Mic­
rosyste ms, is to be found on 
0604 411013. 

Dragon Data wishes to 
assure readers that repor ts of its 
deat h have been grea tly ex­
aggerat ed . 

Indeed, it claims that it is far 
from moribund but rejuve n­
ated by an injection of £In 
million . Who wouldn' t be? 

NEXT WEEK 
Does Atari XL? PCN has the 
new 600XL in pride of place. 
Condor - a databa se for the 
IBM PC . Put that in your pipe 
and smoke it . 
Orie cheep- not a price cut 
but a sound generator for the 
Orie . 
BBC extras - we look at rom 
extensions and a CMOS diar y 

Games - for the Spectr um , 
the Commodore 64, and the 
Dragon 32. 

PCN Dat elines keeps you in touch with up -coming events . Make 
sure you enter them in your diary. 

Organi sers who would like detai ls of com ing events included in 

PCN Dateline s should send the inform at ion at least one month 
before the event. Writ e to PCN Dat elines , Personal Compute r 
News, 62 Oxford Street, London W lA 2HG. 

UK EVENTS 
Ennt Dates 
Business Oppor tuniti es with the IBM September 29-30 
PC 
Persona l Computer World Show September 29 

October2 
Computer Fair October 2 

Eu rope an Compute r Trad e Forum Octob e r 4-7 
ComJ)_uter Open Day Exhibiton Octobe r 6 

Leicester App le Village October 9-12 
The Professional Personal Compu ter : Octobe r I 1-12 
Markets and Strategies 
Comp uter Gra phics European October 18-20 
Conference & Exhib ition 
Lancaste r & Morecambe Computer Octobe r 29 
Club Open Day 
Software Expo Novembe r 8-10 

OVERSEAS EVENTS 
[Niil 

Info '83 
Comput er Systems Interna tional 
Trade Fair & Congress 
Computer Technology Exhibition 

88 

Dates 
Octobe r I 0-13 
Octobe r 17-21 

October 18-21 

Venue 
Europa Hotel , London 

Barbi can Cen tre. Lond on 

The Sir Frederic Osborn School , 
Welwyn Garde n City 
NEC , Birmingham 
Alba ny Hotel. Birmingh am 

Leicester Exhibi tion Centre 
Int ercontinental Hote l, Hamilton 
Place, London WI 
Wembley Conference Centre 

Lower Town Hall, Lancaster 

Wembley Conference Cen tre , 
London 

Venue 
New York , USA 
Mun ich . West Germany 

Kuala Lumpur . Malaysia 

Organisers 
EEC Publica tions, 01-359 3525 

Montbui ld Ltd. 01-486 195t 

RBrown 
Welwyn Garden City 23367 
Clapp & Poliak. Europe Ltd , 01-747 3131 
Tony Kaminiski, Couchmead Commun ications, 
01-788 1102 
Database Publications , 061-456 8383 
Financial Times Confere nce Or ganisation , 01-
621 1355 
Online Services, 09274 28211 

Brian Sheldon, 0524 6183 1 

lnt erco , 01-948 31 II 

Organisers 
Cah ners Exposi tion Gro up, 0483 38085 
ECL Exhibition Agencies, 01-486195 1 

Conference & Exhibition Mana gement Services 
SON BHD , 9-A Jalan SS2418, Taman Megah , 
Pcta ling Jaya , Selangor. 
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You arc looking ar rhc sk ck. ulrra modern 
lines of the larcsr dot matrix printer from 
Manne smann Tally; the people w ho probab ly 
have m ore experience in compute r primers 
rhanjusr abour anyone. 

Th e MT 80 is a high quality, low cost 80 
column, 80 cps printer that will compkmem 
any of roday's micros in looks and qual ity; in 
either the home or the office. 

It has been designed wi th indu stry-

compat ible interfaces in hard ware and 
softwar e. 

Experie nce tells us exactly what you want 
from a printer-The MT80 has dual den sity 
dot addressable and line graphi cs. An easy 
change, long life cassette ribbon. lr can handle 
both tractor-fed fanfold and single sheer 
paper. Th ere is a unique quick tear facility 
giving you a clean cut along the emire width 
of the paper. And it even has an optional 

sound redu ction kit for tho se of you who like 
to hear yourselves think. 

But best of all, it comes equ ipped with 
another valuable asset. A very arrracrive price 
rag. 

Contact your nearest distributor or send 
for our colour literature. 

Mannesmann Tally Limited, 
Moll y Millars Lane, Woking ham, Berk shire 
RGI I 2QT. Tel: (0734) 788711. Telex: 847028 

~MANNESMANN TAl,l¥ 
rwJ CREATINGTHERIGHTIMAGEINPRINT 

U.K .DISTIUB UTO RS C.K.SUPPLIE S LID .• WESTON -SUP ER-MARE (()9.14)515815/516246. DATRONMICROCENffiE . SHEFFIELD (07<2)585<00. MELLORDATA. COLCHESTER (0206)298181. RIVA 
TERMINAL S. WOKING (04862) 71001. IRJSH DISTRIBUTOR CARA DAT A COMMUNICAT IONS. DUBLIN <29666. 






