


TELEVIDEO TS 804 

THE MASTERPIECE FOR UPTO 
FOUR KEYBOARDS 

ITS PERFORMANCE WILL BE 
MUSIC TO YOUR EARS 

POWER TO HAND -FOR 
UPTO EIGHT HANDS 
lrntJally. you may only need 

your system to be run by a single 
operator - ex.pand1ngn later as the 
need anses. This 1s where the 
TS 804 really comes into its O'Nn. As 
a single-user system 1t IS extremely 
effic,ent and powerfu l. As your busi­
ness grO>Ns. and your requirements 
change. 1t will support up to four 
users - working rndependentJy - via 
any ASCII terminal 

With its high-performance 
archrtecture and unnvalled array of 
peripherals. the TS 804 1s a versatile 
and significant add1t1on to the 
extensive T eleVldeo microcomputer 
range. It 1s the perfect answer for 
professional business users who do 
not need the even more elaborate 
faol1t1es and greater capacity of the 
TS806orTS816. 

SO MUCH, FOR SO l.lTTU 
ThereS never been anything 

qurte like the new TeleV1deo TS 804. 

For a start, it's the only multi­
user micro 1n one single desktop 
urnt and given its outstanding 
spec1ficat.1onand perlormance.1ts 
economy IS little short of 
astounding. Whatever the claims 
made for other systems. Vve 
challenge you to find a comparable 
system at the same cost. 

IT'S HARD TO BEAT 
FOR SOFTWARE 

The TS 804 has available to 1t 
one of the largest hbranes for any 
micro. tts standard MPJ111I 
operating system being fully 
compa~ble w,th CP,11. The OASIS 
system IS offered asan alternative. In 
all. you can call on some 2.000 
h,gh-quality software packages. 

WHICH WAY DO 
YOU WANTTO GROW? 
W,th the TSBO'I. you can 

choose not only how b,g you want 
to grON. but also 1n which direction. 
You have several choice5. 

Any ASCII terminal, senal 
printer or modem can be 
supported by each of the user 
ports. and a parallef printer can also 
be added. An expansion disk 
provides 15 Mbytesofformatted 
hard disk storage and a 14 Mbyte 
cartridge tape unit allows for easy 
system back-up. 

TS 804 prov,des a h,gh degree 
of compat.Jb!l!ty with software 
wntten for the ALTOS 580 product 
line. 
AND THERE'S A LOT MORE ••• 

We simply cannot do Justice 
here to the 1mpre5s1ve advantage5 
of the TSBO'I. For the full. fasonaon~ 
details. and for more 1nformat1on on 
the TeleVldeo Bus,ness Computer 
range. contact TH O RN EMI 
TeleVideo Marketing, 
r.=====,i S.lbury Court. 

J_ 
·372 S,lbury Boulevard. 
W1tan Gate East. 
Central Mitton 
Keynes. MK9 2AF. 

iiU•liUIM?II (~~)~~a. 
TELEVIDEO.THE COMPUTER THAT MOVES WITH THE TIMES. 

rn TeleVideo 
~ Business Computers 
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Spectrum prolog 50 
David Janda tests yet another 
language for the all-singing multi­
lingual Sinclair. 

PCN's S!."'cial report this week comes Cover story 
from Grimsby. 

Databasics 66 Communications 
The best microcomputer buys. 

Readout 72 
New books about Acorn's Electron, 
the Vic 20, and Machine Code are 
reviewed. 

Billboard 73 
Second hand sales of your hardware 
and software. 

Quit 80 
Time for a laugh and a look at the 
upcoming events . 
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Spectrum sights 25 
Steve Kramer leads you on a roam 
round the Spect rum s ROM and 
reveals several very useful routines. 

Mail order 28 
PCN gives you the word on how to 
mak e sur e that mail or der purchases 
don't turn into mail or der 
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Talking to the world with your micro 
is the featured topic in Micropaedia 
for the next three weeks. PCN kicks 
off the ser ies with a look at what you 
ca n DO with communications 
devices. Included this week are hints 
on using bulle tin boards, accessi ng 
Prestel and Micro ne1 and what you 
ca n do with a Teletext receiver. 

PRO-TEST HARDWARE 

Electron Graphics 51 
Acorn's mini-Beeb draws the line 
and reviewe r Kevin Bergin is 
impressed. 

GAMEPLAY 

The HP Touch 20 Vic20 46 
Geof Wheelwright puts Hewle tt Pati ence played on screen and 
Packa rd 's revo lutionary touch screen Metagala ctic Llamas Battle at the 
micro through its paces and finds a Edge of Time. 
highly professional micro lurking 
beneath the gimmicks. Oriel 48 

Battle with Norse Gods in Loki or 
play the Pied Pipe r in Rat Splat. 

Atari 
Atari's tennis game wins set and 
match. 

PROGRAMS 

49 

Dragon 54 
A powerful drawing pr ogram for the 
\Velsh micro. 

Atari 61 
A hardware flash simula tor to put 
pazzaz in your programs. 



Faire wears its Mac 
FroM IM Sulff M SM Franmco 
The West Coast Faire is probably 
1hc closest t he US gets 10 a ZX 
Microfair . 

l l'sanannua l affairc and this, the 
9th, is being he ld as always in sunny 
S:m Francisco. It's just a stone's 
thro w from Silicon Valley - an 
a rea of concentralcd high-tcch 
com mercia l ac1ivi1y. The Valley 
host s such notables as Apple Com· 
pu1cr Corp and if s Applc "s Macin· 
tosh which is stealing the show. But 
people aucnding the show won't 
have to steal a Mac - Apple is 
giving away one a day through a 
draw of registr a tion cards. 

Unlike the recent PCN Mac 
prize . entrance in this Mac draw 
doesn' t come cheap . It costscnth u· 

Microdrives 
in the shops 

The first Microdrivcs arc start ing to 
appear in the shops. ahead o f 1hc 
schedule laid down by Sinclai r last 
week. 

Thecompanya nnounccdthatt hc 
periphe rals would be in high sircet 
shops from April, but with mor e 
than a wee k left in March they were 
available in the West End of 
London. The exuberant proprietor 
of Compute rs of Wigmore St re· 
ported that he 'd sold six of a batch of 
40withi n half an hour of them being 
delivered on March 22. 

Th is is a timely develop ment as 
far as Sinclair is conce rned . Not 
only should ii nip in the bud a ny 
furl her trade in orde r forms ( Issue 

siasts $12 each to be admitted to the 
Faire ($20 irth eywant to come back 
overtw oo rm o redays). Th iscomcs 
out to aroun d £9. 

The atmospher e is halfway be· 
twee n a business exhibition and an 
en1husiasl's fun·show . But while 
there arc a lot of open neck shirts 
and jeans, it seems do minated by 
the over·l&- no1hing ZX about 
this. 

Among the no1ablc exhibitors 
was Memo tcch Corporatio n and ils 
MTX micro. attr acting a Im of 
atte ntion. But the attract ion of t his 
machine proba bly has as much todo 
with its capabiltics as with the lack 
or 01hcr notable new machinery. 

Apart from the concentr ation on 
Macintos h (which is. a fter all, a 

54) but it may a lso help to salvage 
part ohh e co mpany's rcputat ion. in 
ta tters at the moment over the OL 

'local' machine to San Franciscans). 
the emp hasis of the show seemed lo 
be on soflwarc and 'wordw are' 
(books and sof tware bundl ed 
together) rather 1han hardware . On 
the software side it was, of course. 
the IBM PC which seemed to be 
runnin g everyt hing in sight - no 
surprises there . 

There was, however, a slight 
surprise on the storage front -
Wincheste r drives seem to be 
gell ing significant ly cheape r. A 
compan y calling itse lf E lectro 
Ma vin was advert ising a 20 Mb Sin 
Winny at the equiva lent of abo ut 
£1,100. 

The Faire was a lso big on semi· 
nars- one of the more interest ing 
was entitled 'Th e Personal Com-

puling Backlash· which approp­
ri ately rounded the 5eries off on 
Sunday. This semina r was divided 
into two par ts. took a whole 
aflemoon and cove red such discus­
sion 1opics as 'Th e Emperor' s New 
Co mputer , or What if We' re not 
H aving a Computer Revo lution ' 
which spcali.s for itself . a nd 'The 
Morning After: Anli·Compu ter 
Backlash and the Ar r ival of the 
Mass Mar ket Hom e Computer .· 

The compul cr indust ry itself also 
seemed to be having seco nd 
thought s. The overa ll impressio n of 
1he show was that 1his is a t ime of 
consolidation for the industry, 
especially for chose who survived 
last yea r's crippling price war on the 
home micro front . 

Fuller figure, slim pickings 
debacle. The good inte ntions of Spiri1 Soft· an endt o thequ e ricsofa num bero f 

Sinclair expects to get 20,CXX) wareandFull crare n'tcull ingmuch custome rswhohadwriuentoPCN . 
Microdri\ •cs and Int er face Is a ice with some of their cus1omers . All hough some of these customers 
month inlo the shops in the first SpirithasloldPCNt hatcusto m· have been refunded, or have , e. 
months or what prom ises to be a ers who'd sent money for its cch ·ed goods, others ha11e not, The 
substanti al ca mpaign . The units Formu la One Racing game would Fuller hotli ne itse lf. although de· 
individually cost £49.95each. but if be offe red a refund or would receive signed to handlecomplainis. is now 
you buy an Int erface I and a the goods in two weeks . so ove r-loaded as to be wcll·nigh 
Microdri ve 1ogc1hcr lhc pr ice is Alcncrwasscntouttocustomcrs useless. 
£79.95.Ca rtridgescost£4.95eac h. saying that the games would be These two arc by no mea ns the 
• Ahhou gh first deliveri es of 1he readyforde~tcho nM arch 12,but only companies exhibitin g a near 
OL arc sched uled for the end of PCNdocsn"tknowof a nyonew ho' s miraculouscapacityformessi ngup 
March. Sinclair has said tha t bui ld· actua lly received a copy of the their mailing lists. The message 10 

ing up production or the machine s ga me. The leue r itse lf made no potential customers would seem 10 
to full capacity will take some time . mention of a refund . be that you should be very careful 
Th e major slowing factor in this is Some v,·ects prior to 1his Fuller' s when you·re 5ending money 
likely to be qua lity control - Roy Back housc promised to throu gh the post. 
no1hing could kill the OL market f-::=====================:-i 
faster than massi\'C problem s with 
the first few thousa nd machines 
delivered. 

"WE HAVEN'T A COMPlETE -- ·pERIPHfRALS'/ -
RANGE Of PERIPHERALS FOR YE~ COMM00011E HAVE 

ASA slams 
Commodore 

ANY Of OUR COMPUTERl> Siii. EVERYTHING l'OlnlE UKElY TO 
POSS/BlY NEXT MOMH." NEEQ 5111, RIGHT NOW:' 

No fev,•er than ten micro companies 
have been hauled in front of the 
Advert ising Standards Authority 

Cyborg disk drlYes 
Readers Y.llh complai nts about the 
nor1-appcarancc of the Cyborg disk 
dri11c (Issue 42) arc in11itcd to 
con I act the French equ 1\-alen1 of the 
Ad,·c rtising Standards Author ity, 
the BVP Mme Lcngle t of the BVP 
has asked for comp laints about 
Haytcch.ma ker oftheCyborgunit, 
to be scn1 10 her at BVP, 5 R~ 
Mumoz. Paris 75008, Franc~. Let· 
ters ( in English or French) i.hould 
include the date o n which Ha)'tec h 
was comacted and the place in 
which )'OU first heard about Cyborg 

The BVP ha~ the aut hon 1y to 
take action againM compa nies that 
breac h France's trading and ad,·cr · 
11singla v,.) 

(ASA ) for using misleading adve r · 
t ising. 

Commodore , with two previous 
complaints upheld against it in 1he 
last 12 mo nths. led 1he latest list of 
offenderS with it, 'What do you 
want, promise s or peripherals?' 
ad\ 'ert. 

The advert from the holder oft he 
Royal Warran t c;;laimcd that ·Co m· 
modore dealers ha, ·c a complet e 
range of pc ripherals a vailable now'. 
Scven 1een members or the public 
from various par ts of the countr y 
complained t hat Com modore's de· 
dica ted cassette recorder was not 
avai lable in loca l shops. 

·1 have1o admiti1 'se mba rassing, · 
said Howard Stanworth. Commod­
ore UK's genera l manager, ·w e ra n 
o ut o( recorders after the advenis· 
ing was placed .' The ASA upheld 
the comp laint saying that it consi-

de red that Co mmodor e was 'at fault 
in runn ing a ca mpaign, the major 
platform of which was that the 
featured items were in stock .· 

Acom, with three prcviouscom· 
plaints upheld in the last year . was 
also in the firing line for promising 
the avai labilit y of Electro ns from 
WH Smith . Acorn dea lers and by 
phone for credit card holders. 

Acorn \\'as let off with just a 
warning by the ASA . It aoocpted 
Aco m 's rebutta l that it had antici· 
pated tha t Eleet rons would be 
a11ailable by the time 1hat the 
adverts appeared. It then sought to 
withdraw t he advert ising when ii 
ran in to the produ ct shor tage. 

Other micro compan ies who had 
complaints upheld by lhe A SA 
were Atari , CK Supp lies (for Spee · 
travideo advert s) , East London 
Robotics, Lasky's , Powen ran and 
Silica Shop . 

Sinclair( 1hrce complaints uphe ld 
in the last 12 months) had a close 
shave with an adve rt that claimed 
t hat the Spectrum had a scree n 
resol ution of 256 by 192 pixe ls. A 
Spectrum user comp la ined that a 
reso lution of only 2S6 by 176 pixels 
could be obtai ned from Basic. 
Sincla ir's explana tion . 1ha1 the full 
resol ution could be ob tained using 
machine code progra ms, was 
acce pted by the ASA . 
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Police swoop 
nets tape haul 

IBM ll"mits ofcompo nents,'acompa nyspokcs­
woman said. The shortages arc nol 

PC 
only in the lnte18088proccssorbut supply of also 64K RAM ch;ps and 1TL 
components. 

and XT ml"cros To get round the problems the 
company hass;gncd a He<:ns;ng deal 

Just two ""'ecks aflcr announcing 20 
per cent price cuts, IBM has been 
ro rccd to admi1 that the PC and XT 
micros arc in short suppl y because 
of lack of compo nents. 

with Intel and has already star1cd 
pilot produ ction or the 8088 in (he 
United States. 

B,lohn Lomb 
Police and Trading Standards 
Officers in 1he North or Eng land 
have uncovered two al legcd cases of 
compuler games counterfeiting in 
Salford and H ull. The Salford case 
involves casscues said 10 have a 
retail value or £100,IXXl. 

Police in Salford ha\'C arrested 
and charged Donald Freeman with 
criminal deception rollowing a raid 
on a warehouse in the city during 
which casse n csconta ini ng difrercnt 
games were seized . 

The games are Schizoids. Buga­
boo. Lunar. Zoom. Atic-Atac . 
Alchemis t . Harrier Anack. Fligh1 
Simulation. Kong.Jct Set Willy and 
others. 

The exact number or games the 
police have in !heir possession is not 
clea r . David Ward, director of 
Ocean Sortwarc. who went to 
Salford to ide ntify his firm's pro­
ducts. claims the police have some 
20.<XX> casscnes with a rc1ail value 

of around £100.CMX> in a ttll. Police 
valued the casscnes at £9,500 
without taking into account the 
games recorded on t hem. 

Mr Freeman has alr eady 
appeared at Sa lford Ci1y Magis­
tra1csCourt. but a date for aCro.,.,•n 
Court t ria l has )'Ct to be set . 
Meanwhile, Salford police arc con­
t inuing enquiries in the North West . 

Trading Standards Officers in 
Hull have seized a smalle r haul of 
150 casscucs af1cr obtaini ng a 
search warrant against a t rade r in 
the city. The ra id. which was made 
under the Trade Dcsc:riptions Act, 
followed a tip-orr from Software 
Projects. At press time, charges had 
)'Cl to be brought. 

Local Governmen t Trading 
Standards Orficers arc empowered 
to prosecute under either the 
Trades Desc riptions Act or the 
False Dcscrip1ion Act. Fines of up 
toil ,OOO per charge can be levied. 

All IBM dealers have bee n told 
they can order a maximum or only 
25 machines a month and deliveries 
will be made four weeks arter 1he 
orders arc placed. 

' In common wilh 01her high 
technology companies we have 
been hit by the wor ld-wide shortage 

Late kick off 
Commodore UK is asking Interna­
tional Soccer fans 10 be patient but 
the game is turning out to be a very 
late kick-off for many. 

Commodore maintains that it is 
bringing 2.000 cop ies into the 
country every fortn ight , and that it 
has already sold 'a substantial 
quantity'. 

But shop keepers arc telling a 
differe nt story: ·we had one batch 

'We have seen this shonagc 
coming for a long time,' the spokes· 
woman said. 'Th at's why we negoti· 
atcd the deal with Intel. We 
anticip ate thaf compo nent ava ila · 
bility will impro\'C in the next few 
months'. 

The company admiucd that the 
shonagc or machines so soon after 
the price cuts anno uncement was 
embarrassing. 

of 72 that soJd in about 3days,' said 
one. 'l don~ know when we'll have 
any more.· The srory was the same 
in ano ther shop-one batch. but no 
sign of any since. 

Th e game. for the 64 only. has 
proved phenomenally popular and 
Com modore's Gai l Wellington 
admi1s 1ha1 t he company underesti· 
mated its impact. 'We 've made 
efforts to get more intop rodue1ion. • 

Being cartridge-based the gam e 
is supplied from Hong Kong . Wh en 
you can get it it costs £9.99. 

Bamboo Orie ... Speaks Out cont inuing cont roversy o,•er tht 
• • • Tangerine Users Group (Issues 52 

and 53). A split between Bob 
Green, the founde rof1ht TUG and 
Orie Ownen:' Users Group, and 
Coli n Nowell. a former directo r or 
the TUG. ha.s left the group in 
limbo. and has led to Mr Nowe ll's 
launching rival groups for both the 
Orie and Tange rine. 

on user group 
policies ... 

The humble Orie· I. out of produc· 
tion but still Fra ncc·s favourite 
micro, has been exposed as an agcn1 
of Japanese imperialism. 

PCN can exclusively re,·ca l that 
the system with the world's most 
famous ROM was ready to lake its 
place in the vangua rd when the 
J apanese made their long-awaited 
move to take over lhe UK home 
computer business. Some of )'OU 

might quite innocently ha,.c bought 
the Orie-I Ghia mode l v,ithout 
realising thal alongside the qu irky 
Baste it harbours no less a feature 
than a Japanese cha racier set. 

Hidden deep in the ROM of some 
machines this surprising addition to 
the Oric's features has bee n known 
to spri ng ou1 and take o,·cr the 
en tire sys1cm. A reade r told us: ' I 
was playing around with a n Orie 
compile r from Bambi Software . I 

PCN MARCii 311984 

ran the compiler and then .,.,·cnt 
back to try 10 run the lot on an Orie 
Basic; I tried a sequence with an 
Escape or a Contro l character and 
the ROM printed up J apanese 
characters . r couldn' t get out or it 
withou1 switching off.· 

There is now no official Orie users· 
group . In a prepared statemen t 
Orie Products International says it 
will contin ue to support indepen­
dent user groups. bo1h national and 
reg ional. wit h infor mation. but will 
in no way align itselr with such 
groups. 

The Orie statement comes amid 

Oric's po licy now would see m to 
be that it neithe r approve.s nor 
disapproves of particular user 
groups. ·one has no ties with Bob 
Green. financial or any ot her.' a 
spokesman told PCN. 

Orie. slightly puzzled. offe red 
two possible explanations. It has a 
licensing deal with the liltle-know n 
outpos t Or ie Japan. and some 
systems made for the Fa r East may 
have wandered in the opposite 1---------~ - ------- ~--4 
dircction.O radevclopmcntsystem d I 
ofaK,n1;,hmctcrsc1,da1;ngfrom ••• an revea s 
March 1893. led 10 some EPROMs 
which may ha\'e found their way 

into product ion models. d h k 
Wi1hout a reliable means of g s oc 

coni, ornng1hecharae1ersc1;,;5,of up ra e 
course, completely useless . But 
then. unle ss )'Ou read Japanese . it's 
more or less irreleva nt . After months or specula t ion. Orie The company will also offer a 

hasdtcidt:d how much it will charge similar upg rade for owners of 16K 
48K0ric-lownerstoupg rad ethcir Orie-I machines, alt hough it isn't 
mach ines. ready yet togi\/e a final price on such 

For the princely sum o r £60. Orie an upgrade . ltsay s thcrclcascofthc 
will take your humble Orie· I, pu t a 48K upg rade is ahead oft he origi nal 
pretty black and red case wit h schedul e: ·an upgrade service for 
proper keyboa rd around it and Orie -I users - to convert their 
exchange the old Orie ROM for a machi nes to run spcc Atm os- will 
ncwAlmosone.Thepr iccincludcs be available in Apr il 1984. two 
VAT. post and packag ing , the new months ear lier than planned .· the 
Atmos manual and a new 12-month official state ment reads. 
warranty . 

Th e final price rests at 1hc high 
end or Oric's original est imates for 
the upgrade. Only th ree weeks ago 
Orie was saying 1he cost of the 
upgrade wou ld be 'between£ !Oand 
£10' - and that was 1wowceks after 
denying original reports of a £50 
price on the upgrade. 

• Dra gon Data's trade-in terms 
haven' t had Dragon 32 users flock­
ing to the 64. According to a 
compa ny spokesman only about 
100 users ha, ·c been a1trac1ed by the 
£140 deal (Iss ue 43), and the 
compa ny isn ·1 actively promoti ng 
the tr ade·i n . 



VIEW FROM AMERICA 

IR Trail cools 
as FBI moves 
after hackers 

llyClnisR...toy 

c..t.., types of ript-wlnc Amenun - conslcleroble -­
- dO)'l lrom tlle Soriol Union'• tatal Inability to join tlle micro 
....tutlon . OctoberRm>lutlon1 .... o1-,,...butmicronvolutlons 
... beyond them. 

11le opocryplool slorJ of the unlv<tunote Rulllon ......., elm< who 
cat flwe , .. ,.. fw poeuulon of • _,. .......,..,h mochl .. Is 
curnatly _.lorhoro, olonc witll cvflowsottlle Go¥emment llcence 
roqulrtd by-,.ctiff Soriol tn,ewritff........_ 

lronlcolly suchon Hsy motllod of socW control-,ld proboblyfiod 
su-'todo)'bttlle-nchly amM:ommunillronkloftlleFBI , ........ 

they ... hniftl to ..... - tlle ~ -- colled 
'Cemputff Crimo'. 

.-.----rcon,putffcrimefwyeorsottlleFBI 

......., la Quantico, Vlrp,,lo. - · tlle ......... - --­tnoled on old-style embuzllnc·type crime on m...-1)'11-. 11le 
- rHllty of .-....-,. micro ...,.. roominc Deportment of 
Dtfeftse cloto bonks UI Morch of Hffllturo c-"1 the Bu .... 
llot-looledloltyur . ButtlleFBllsmokl11C•-•ellortto_,.to 
pips wllll tloh u...._ted-...oh of anorclly. 

To-end 6,000 - Bum,ups microe hml""" pun:hosed and 
thoro.,. - COUrNI fwtlle 111-. dummy bulletin .... ,. to 
trap t1oe lndhcrimlut, bochtr1, ltinc operot1ons to hit -. .. 
plrotM, ond widesprNd recru-nt of lafwmtl'I In - US 
CGlll,ufflctnlrts, 

But it's questionable wtNtlter Ute FBI CN ner c.t:cll up. The 

--....ed hockffl - cone ....._n d and soploillicoted 
c:rinllnols uslnc ~- .. mlcroe .,. pro¥lnc -, hord to tra p. 
Soontonebtamotll_,,ln ldolloconstu l l....,_lromabonkla 
NewYO<i<- • pk,..ktd lllltpllyusedl phonelln .. nd tlotn HII Kto 
someone in Los An&MS. E"" loutinc such • criminlll is next to 
lnlpeuible. In fact, lffn tht most routlna ttc""°"'Cicol odYanct1 
continue to embarrns tN Bureau; for euMple, Its rNk, ckannet 
lfflMdKGal77 01 wn,,_Nend bycnminols-Q uolityf'MICOllntl'I 
-llttntotloe Feds oldoyand you'ro bound to hoor ......thlnrwortlo 
- to somebody . As • rnuK oetnl'• liffl '""tloroottntd and 
....... operotlons expGted. 11le FBI ftnolly switched to codtd 
tnnsmlulons,butolcour1t ........ thorolsacodttloffllstdettnnlntd 
hooker, so tlle codtl will bove to ho ckonctd conltontly. 

Small pay-off 
--tloffllsllillno fedtrallaw api nstcon,putercnmensuch. 
Tllul,lntloecoseoftloe414swllo- e lato--.o1-­
Amencololtsu...,..1wkick1 , lowsdnc:ttdatlwnsinc0<ohsctnt 
phone cols wtro used to brinl .............. cho,sn apinst two 
2 1-,-ur-oldl. TIM, pleodtd pllty ond .,. expected to receift lfflol 
floes. 

Kisft, moch ofo,-y-alffwacnttloothod-trolapnto-1<1tq:on 
K!w-.ood wllick-,,ted tmborrnlincmtdio internt. Sooat 
-oftho- '1 ellortluycom,utffcrimthbnicallyomottff 
of a.., monoplllttlt ood Kro,y Kids sllould ho troottd u • min0< 
.,.-.Buttlleproepectofc:on,pletehoffltpk,..ldnchocker•n•n:lly 
dou-mooy- l-""'1AT loTI lnlOmtlhincof o ponic. 
Thero.,. lddswltl, • -ntE-con,plex outthoro""°llllffll houn 
- ""1 plcldnc - ot-.. Deportment computer defences. 

Thero "" llu-.... ,. - Citillonk account codtl fw ule. 
Non-,rosecutoble teeM bnaklnc lnto fortlp con,puttr1, the_ of 
""""""1e..i.nn.tlonconctffl lncstockl•odah-.thoposail,illtits 
fwtloefutun,oftloissortoftloi ....... llmilleu. 

Alroady the use of blut lloxtt fw 1onc-. phone pkru klnc Is 
uldtocostm0<t-$ l OO.......,ondtllemor1<tllnplrwted-.ro 
- - - phroohed llnts Is put at $200 million . Wltllout the 
KC8'1sort of-•ndlnfluttlcehowcontloe- oldF81-pttlois 
polticuler pnlt bock In lb bottle? 

Net catches 
• more micros 

Micromi1e·s Filescrver loca l area 
network is barely a month awa y 
from linking CPIM. CP/ M-86. 
MSDOS, and PCDOS syste ms in 
one system . 

The Filescrver netwo rk is well· 
es tablished in 1he areao f ZSO..bascd 
CP /M sys1cms - 1he T oshib a TIOO 
is the lates l syste m to be supponed 
- but its move into more diverse 
configurations is now due in May . 
Besides an int erface to the IBM PC, 
Micromile is also working on links 
from the netwo rk to the DEC 
Ra inbow and the Sirius. 

Prices start at £6.872 for the basic 
system. with 1he interface card 
costing£253 for each stalio n. 

Filescrvcr lets you nc1..-.·ork a 
maximum of 254 differe nt micros 
over a maximum di stance of one 

Japan fans 
pack them in 
Your sta rter for a Japanese micro 
cou ld be a lot less expens ive as 
more dist r ibucors catch onto the 
starte r pack . 

Commodore's Vic-20 has risen to 
number two in PCN"schartson 1he 
back of !he starter pack scheme. 
and the lesson hasn'I been lost on 
CG L and STC E lec1ronic Services. 

CGL. distribu tor for 1he Sord 
MS. has put 1ogcther a package 1hat 
includes system data recorder. 

Acorn aviator 
hits runway 
Acorns.oft has rolled A via tor, a new 
flight simula to r for 1he BBC micro. 
out of the hangar . 

The simulator puts you in10 the 
hot seal of a World War I I 
Supcrmarinc Spitfire Mkl l and 
1hcoretiallly behaves like the real 
thing. 

Helping ou t with the launc h was 
Air Vice-Marshall Sa ndy John­
stone. one of t he original Spitfire 
pilots. whodcmons1ra1ed the prog­
ram at the RAF Mu.scum. Hendon, 

mile. It consists of a 44tb desktop 
uni1 in three parts. 

The fin-1 is the disk slOragc area 
which will takc8in Winchester disks 
of 10. 20 or 40Mb capacity. while 
the second is an inbuill 20Mb 1apc 
strea mer . ·w e can dump 20Mb of 
data fro m t he Wincheste r to t he 
cartridge in under five minutes -
floppy disks arc no good as backup,' 
said sales director Mike Webb. 

Lastly, the re is the contr olling 
hardware and software that oom. 
municates with the different mic­
ros. The system already works with 
such ZSO-bascd micros a.s the Altos. 
Sanyo 1150. Epson QX-10. Pied 
Piper, Phillips 2()))(: and 2500and 
Decision Mat e V. Micromi lc will 
supply networki ng inter faces ror 
other 280 micms on request . 

Basic ROM cartridge. Tntroduct ton 
10 Programming. manual . and us­
er's guide. plus 1wo games and all 
the necessary cabling . The price of 
all this is £149.95 - the syste m 
alo ne normally costs this. 

STC Eltttro ntC Services (0279 
Um) is offering the Epson OX-10 
at the ccn1re of a package t hat also 
includes an RX80dot ma1rix printe r 
and the Peachtree software range. 

The cost is £2.299. a saving that 
STC puts at £500 altho ugh the 
pract ice of bundling software with 
ha rdware may be common enough 
to make 1his an over-cs 1ima1e in 
many users' eyes. 

before a genuine Spitfi re . 
The package comes on disk for 

£17 .65 or cassc ne for £14 .95 and 
includes a comp rehe nsive flying 
manual and a mapof1 he'World'. In 
the progr a m's world is a bridge for 
flying under . and 'Acornsv1 lle'. a 
1own (immediately dubbed 'Com· 
sville ') to fly through. 

The simu lator also includes a 
theme section in whkh aliens begin 
10 grow in the fields surrounding 
Acomsville . Your aim is lo z.ap 
them before they grow on 10 the 
town . Odd aboul alien iapping in a 
Spi1fire but who wo rries about what 
happe ns in comput er games 1hesc 
days? 
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All in the mind Labour locks 
into Micronet 
Micron ct meets 1hc Labour Par ty 
may not be everyone's idea of a 

A Cali fornian has come up with ther a py for anybody prone to such Enginccring,ofScottsVallcy.Cali· possib le scr ip!. bul thal's exactly 
what could be the last word in how modern ailments as stress. forni a (0101-408 438 5649). hopes what is liable 10 be happening from 
to sides tep compu ter kc)·boards- ' I fs amp lifying changes in your IOStll thcsystcm in the UK soon for August I onwar ds. The Labour 
his App le works by 1hough1 trans- skin conductivity; 53)'$ Mr Dilts. about £100. Meanwh ile deve lop- Pa rtyi scur rcntl yscningupacloscd 
fcrcncc. You r physical co ntact with the mcnt co n1inues: ·we are working user group on Micronct 10 be used 

Robc rtDih s'syslcmmakcsm ice machine is made by laying two onwaysofmakingitmorccon1roll· b)' Labour Party micro USt'rs.1he 
look ptdes1rian and e\'en leaves fingers on mouse-s ized Galvanic able.'hesays.Thisno1on lyex tends ide abeingtospee dupcommun ica­
touch·scree ns in the shade. Skin Response (GSR) unit tha1 the possibil ities in games. but a lso t ions between ·par ty members and 
Though1 1akes practice bUt after a plugs into the joyst ick po rt. The rest increases the potent ial of the syste m the Labour Party HQ. 
while you can ach ic\'C what of Mr Dilts' system is soCtware to forrevealing more abou t the pcrso- H arold Frayman of Labour 
amounls to dose cursor control jus 1 read lhe input and to run a ser ies of nality and stale of mind of the user. Wukly says the Micron ct link will 
by thinking about it . demons tra1ion programs in which. It isn't biofeedblK'k and ii isn·1 come into ils ow n durin g elections. 

He dcmo ns1rated i1 on an Apple by sheer force of character. you exactly mind over ma11cr. II shou ld The party already se nds regular 
ll c last week. bu t versions for orientate a line of dOls. pilol a finda rcadyaud iencefor its novelly mailings to local party organisa­
Commodore and Atari systems arc space-ship over an obstacle, and value alone -c ursor cont rol with· tions during elections. and equa ll)' 
alsobeingdeve lopc:d. ltha sscrious other exerc ises that under normal ou1wires isaverys1rangescnsation expect s to get information back 
applicatio ns: the poten tial for t he circumstances would be quite corn· - but the long term va lue to the from the grass roots. but com rade 
disabled is clear, but the way it monplacc . disabled sho uld ens ure that this Frayman points out that a mailbox 
operates also suggests its use as Mr Dilts' company, Behaviour a l technique doesn't languish. system on Microne t will make for a ...:..._ ___ _.:::..._ ________ _:__:_ ______ ...:..._ ___ .....:.. ___ -l much fasrer inte rchange of in· 

Soft Thorn 
Anotherchance to get behind small 
UK micro manufacturers is about to 
be lost as Thorn-EMI organises its 
move into large scale software 
distribut ion. 

With outle ts through a netwo rk 
of over 1,000 dealers and with 
buying powe r far in exec$$ or what 

-- -

most dist r ibutors can boast , the 
company could strike a blow for the 
less popu lar micros b)' enco ura ging 
software writers to cater for minor· 
ities . But when its Computer Sof t · 
ware Dislributo rs section opens its 
doors on Apri l 2 the mono will be 
Safety First. Sinclair, Commodore. 
IBM PC ... these arc where the 
s1cady money lies. 

Thi s is good news for w:ersof the 

• • SOFTWARE 

4-l"oint~--­
Mlftwc.r.. 

Systems and Utilit ies 
18C: Cl.arcs Micro Supplies (0006 

485 1 J) has launched Beta- Base . 
a database managcmcnl li~lc:m 
designed specilica lly as a disk­
bascd system. Hence the total 
size or anyfi lc is restricted only by 
the size of 1he disk dri ves. says 
Oares . With manual and demo 
prog ram. Beta-Base costs £25. 

• : 4-Point Graphics is a hand­
some package 1hat first surfaced 
at a San Franci sco show last )'ear 
(Iss ue 36). Now it is available 
from P&P (07062 12321) Cor£149 
plus VAT. 

eo....odor9: Not a new produ ct. but 
in car1ridge form for t he first time 
is BC Basic for the Commodo re 
64 from Kuma (07357 4335). The 
softwa re. supplied in a 9K ex ten· 
sion. costs £57.SO. On a related 
topic Aztec Software (0924 
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492826) has released Turbo, an 
extended Bask for the 64. for 
£14.95. 

Dracol: Sprite Magic from Merli n 
(Micro Systems) (0642 454883) 
off en control of up to 128 sprites 
of any size up to 1/•K of \'idco 
RAM . The introduc 1ory price is 
£17.25. S-22 Systems (0706 
59520) has released the S-22 
Toolki t , a machi ne code pro­
gramm ingaid fo r the Dra gon and 
the Tandy Colou r Compu1cr. It 
has 54 comma nds in 1en groups 
and is accompa nied by a ma nual 
ofl54pages. Jtwillbcdi s1ributed 
by Ashby Computer Centre on 
0724 87 1756. Oasis Soflwa re 
(0934 419921) expects to follow 
its Spri nl Basic with a Dragon 
Pascal , for £14.95. 

s,.dni• : Ti medata (0268 418 121) 
has launched IT-S. a Spectrum 
programmer's toolk it which in· 
eludes a relocatab le Bask. a 
drawi ng program. user defi ned 
graphics. tape file header utili· 
1ies. and a RAM rest program . 
All five run with eit her the J6K or 
48KS pectrum. IT -Scos ts£7 .95. 
Kuma (07357 4335) has 
an noun ced an imp lemen tati on of 
Logo for £9.95 and a Zc:n Editor / 
Asse mbler for £12 .50. 

AJ,11: Software to expand memory 
comes from Titan Techno logies 
via P&P in a product called 
P1an-Expand. designed to dove­
tail with Microsoft's Multip lanon 

most widely used micros; Thorn· 
EMI should be a s1abilising inOu· 
cnccon thesoCtware business and it 
can hudly fa il to make a lot of 
sof tware more widely ava ilable and 
moreprofessionally supported. But 
it will do nothing for owners of 
Lynxes. Zitas and othcn, who by 
now must be used to the wcal1hy 
and innuential doin g nothing on 
their be half. 

a n Apple II or 11+. If you ha\ 'C 
more than SOK on )'Our system 
Pla n·Expand will give you 33.2 K 
of Multiplan memory. Th e soft­
ware costs £24.95. 

Vlfion: Compushack, distribut or 
of the Tava PC (0 1-935 °'80) has 
re leased a commu nica t ions pack· 
age 10 run on lhc Tav a. the IBM 
PC, and o ther IBM -compati ble 
machine s. TC P (Tava Com· 
munications Package) is in­
tended to 1urn the PC into an 
inte lligent workst a tion com­
municating by means of a 
DaCom Buzzbox modem. TCP 
alo ne costs £209. R :Basc Series 
4CXX>. again from P&P. is a 
rclalio nal databa se for the IBM 
PC, Sirius, TI Prok ss ion.tl, and 
DEC Rainbow. cost £459. 

Business 
A,ric:d:: Syste malics (0$40 61121) 

has adapted its range o f business 
softwa re to run on !he ACT micro 
- there are ten pr ograms in­
volved bu t convers ion took just 
two hours. the co mpany sa id . 

•: Sohscl has launch ed a Lotus 
competit or called Open Access. 
wh ich combines six functions in 
o ne plK'kage. These arc spread· 
sheet. 30 colour graph ics. word 
process ing. database and schc· 
du ler . ar ranged around a nucleu s 
relati onal da1abasc . Open Ac· 
ccss costs £495 plus VAT and 
ru ns on the IBM PC. XT. and 

forma tion. 
In addition. ii should be possib le 

to prov ide electioneering software 
1hrough the telephone lines. 
Labour Pan y members al ready 
have membership and canvassing 
softwa re for the Sp«trum and BBG 
in an advanced stage of prcpara· 
1ion. and Mr Fra)'man says it might 
be possib le to download revised 
versions of these programs. 

true compatibles. To contact 
Softsel phone 100 and as k for 
Frcc phone Softsel. Sky Softwa re 
(0527 36299) has added a sales 
orde r processing module to its 
management accou ntin g range. 
The Skymaslcr suile is also 
gelling a print-spooling facility 
and a colou r option. 

Y.,._.: For BBC. Acorn. Torch 
and Commodore syslems Hama 
Softwa re (0603 616221) has 
estab lished a business education 
sect ion. intended to provide edu· 
catio nal software ,n business 
studies environ ments. It aims to 
price i1s softwa re at wha1 it calls a 
text-book leve l , which in practice 
means prices star t a1 abo ut 
£12 .50. Blandfold E ngineering 
Consullan1s (0538 702415) is 
selling a package to let you 
determin e your ligh1ing requ ire· 
mcntsand 1oshowhowtoachicve 
1hcm. For the ZX81 to the BBCB 
it runs on a range o f system s, and 
COSIS £20 to £JS. 
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IBM sinks CP/M Upgrade set 
to beat Acorn 
toZ80 board CPIM is sinkin g below the horizon 

as lhc rush to IBM/compatiblity 
overwhelms software producers. 

At 1hc first Sor1con micro soft· 
ware show at New Orleans IBM was 
confirmed as 1he pace-selle r in 
software 1rcnds by shee r weight of 
numbers. PCDOS and related 
opcra11ng systems arc 1hc ones that 
arc commanding 1hc sof1warc de· 
vclopcrs· aucnlion . 

The main exceptio n at Soflcon 
(which lived up 10 its name only in 
1ha 1 exhibitors found themse lves 
showing their products to each 
ot her, ra1hcr 1han 10 dealers) was 
App le's Macintosh . 

MicroPro, Visicorp and Digital 
Research s1aycd away but there 
were still about I .400 exhibitors at 
the show. and eno ugh produ cts to 
hint at the ways that micro software 
is developing. 

The style of in1cgra1ion that 
Lotus 1-2-3 pioneered (the product 
was demonstrated a t Soft con on the 
Macand theTandyMode12(XX))has 
been followed by imita tors and 
e xpan ded by other supp liers. In 
particula r. where an int egrated 
pack age interfaces wi1h a database. 
the t rend is towards case or use that 
in some cases relies on 1he precepts 
of artificial intelligence. Jn ot her 
words, what have in the past bee n 
different branches of de,·clopment 
arc coming together to make life 
easie r for micro users generally. 

1be exte nt to which to PC 
domin a ted the show is clear from 
one visitor's estimate that 75 per 
cent of !he produ cts shown were PC 
compat ible. This was the first 
Sortcon: at Comdex shows in )'can: 
gone by Apple and CP/ M have had 
this kind of dominance. 

Alongside IBM' s dominance 
come the inevitable big business· 
men. Much of the most visible PC 
software was concerned with com­
munications links to mainframes. 
and the most v1siblccxhibi1orswere 
!he likes of Manageme nt Science 
America. 

The Mac sof1warc on show 
included Softwa re Publishing's 
PFSA: file and report and the Helix 
database from Odcsta . Microsoft 
also had Chart and Graph on the 
Mac. 

But the other main trend app a · 
rent from Softcon again points in 
the direction of large bus inesses and 
corpo rat e users. and away from the 
more fami liar world of personal 
comp utin g. Multi-user ,·crsions of 
popu lar syste ms arc on the way and 
Ashton-Tate's dBase II is up 1here 
with the leaders. 

Acorn-is it 
generous to 
a fault? 
Acorn, a comp a ny with a weahh of 
experi enceofthcsta rt-upprob lcms 
facing a smallcomp any(in Acorn's 
case this seems to ha ve miraculous­
ly conti nued well int o its career as a 
large com pany) is to get in10 
largesse dispe nsing . 

Chairman Herman n H ause r has 

BBC summed 
One of the BBC's disadvantages for 
use in schoo ls and colleges is the 
lack of advanced mathcma1ica l 
functions in i1s Basic . 

Bra instorm Computer Solutions 
(01-263 6926) will short ly come up 

Upgrade Technology is the latest 
company to beat Acorn to the mark 
by rc:leasing a Z80A seco nd proccs· 
sor for the BBC. 

The Upgrade is compa tible with 
both BBC Model A and B. a nd 
incorporates 6-IK of dynam ic 
RAM. a disk cont roller. CPIM 2.2 
(the rea l CP /M, supplied on disk) 
and a built-in powe r supp ly. The 
whol e packa ge costs £263 and 
should be available from the end of 
April. 

An expansio n bus allows you to 
bring the RAM upto256K. add new 
interfaces. hard disks. and stereo 
soun d 10 your BB C. And all of !his 
without losing the BBC's graph ics 
capabilities like Osbytc and 
Osword. Con tact Upgrade Tech· 
nologyo nO l-4514414. 

announced the company's inten­
t ion to set up a venture capital fund 
to aid young high-1ech enterprises. 
probabl y have difficu lty gettin g 
invest ment from com•cntional 
sources. and that ther efore exciting 
new products appea r late, or 
perhaps ne,·er even see t he light of 
day . 

Might we suggest Dr Hau se r 
looks no furt her tha n the division of 
Acorn that see m to be having 
trouble developi ng the 2.80 second 
processor, Level Two Econc t and 
peripherals for the Electron? 
They're in 1he Camb r idge area. 

varie ty or mathematical functions 
to Basic comma nds, illCluding tri· 
gono mctric runctio ns and matrice s. 

The softw are in the ROM is 
designed to a,·oid the need toswi 1ch 
in the ROM using a 'star' prefixed 
co mmand. Instead. it provides an 
extension to the usual Basic com­
mands. t-::===================~ wilhananswcr . llpla nsto launcha 

maths ROM 1hat adds a wide 
The ROM should be available in 

about six weeks at around £30. 

Au"iogenic blazes 4D trail 
After Jaws 30 you might think 
Forbidden Forest 40 for 1he Com­
modore 64 would be tame by 
compariso n. 

Audioge nic will have none of it . 
'The only game 10 rea lly take the 
Commdorc 64 in10 a new dimcn· 
sion!' it trumpets. The fourth 
dimen sion , incidenta lly, is time ­
thc actio n takes place in a scrolling 
forest-scape wilh day imitating 
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rea lity by tu rning eventually inlo 
night. 

The he ro must face !he usua l bevy 
of beasts o n his way 10 slay the 
Dcmogorgon, but Audiogenic isn'1 
saying whether he is scared of the 
dark into the bargain . 

The game is disk·based and costs 
£12 .95 from high wect store s, 
Audiogenic dealers . or the corn· 
pan y at PO Box 88, Reading Berks. 

Watson micro 
homes in 
By Ralph Bancroft 
A British company is a11cmp1ingto 
ma ke an entry into the low cost 
CP/M micro market with the Rade 
Z80 board . 

Watson Computers (0 1·352 
0343) is launch ing the Watson W40 
at a price of £1,250 plus VAT within 
!he ncx1 four weeks. 

It uses the Rade Z80 board wit h 
64K or RAM (ls.sue 20) and comes 
comple1e wi1h keybo: u d, 12in 
monitor. two RS232 por ts , two 
Centronics paralk:I ports and twin 
0.5Mb 3 'h in microflo ppies . CP/M 
is included in the price but the re is 
no bundled softw are. 

An added at1rac11on of the 
machine is that 1wo days tr aining 
and a 12-momh warranty (i mmedi ­
ate machine rcplacemen1) arc in· 
elud ed in the price. 

The use of the Rade board 
shou ld ensure there arc none or the 
usual problems that accompany the 
lau nch of a new machi ne. 

The board is a relatively mature 
product that has been used in a 
number of othe r British micros. 

It also opens up the prospect of 
upgradin g to a 16-bit mach ine in the 
future as well as extra memory 
capacity. Rade iscurrentlywor king 
on an 8088 board. 
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· I , ~ I PERSOnRL COMPUTERS 
48 Junction Road, Archway, London N19 SAD. 

Tel: 01-263 9493 and 9495. 

Exec u ti ve 64 PORTABLE COMPUTER 
including free software. Easyscript + Games + Easy­
stock and Easyfinance. Special offer price £795. 

Also at 238 The Broadway , Muswell Hiii, London N10 
Tel : 01-883 3705 

64 PROFESSIONAL SYSTEM 
Commodore 64 compu1er 

Wt\ ----1 1 
£195 95 

e commodore 64 computer.. £195 95 
e1541d1skdnve(170K) ..... £19595 
e MPS 801 matrix printer O 
C C2N cassette unit .. · .. £39 · 1 

. £10 50 
a Quickshot joystick 2 · £149 95 
e 1520 printer plotter · · · · · · · · £295 00 
e 1526 dot matnx printer .... . £195 95 
11701 colour monitor £50 00 
b 280 CPIM cartridge · £49 50 
b Speech synthesiser . . . £5 95 
a Microguide · i:50 00 
c Petspeed · ...... · · · ...... · £14 50 
b Intro. to Basic Part 1 and 2 ... £50 00 
b Simons Basic by Commodore £75 00 
b Easyscnpt (wordprocessor) . 
b Easyspell (spelling checker) .. ~:: 
b Vizawnte (wordprocessor) . . £85 00 
b VizawnteJSpell · · · · .. · · · · · · £75 00 
Sales ledger by Anagram .. .. .. £75 00 
b Pu.chase ledger by Anagram £113 85 
b Stock control. · · · · · · · · · · · · £88 oo 
b Superbase 64 · · .. .. .. .. £89 95 
b Wordcralt 40 on canndge . . £99 00 
c Cale Result 641SX64 .. .. .. . £49 95 
c Cale Result Easy 641SX64 . . . £29 95 
b Bndge 64 · · · .. £39 95 
bMon64 · 1 · ncegU1d~-£9 95 
c Programmers re ere . £50 35 
b Ommcalc · · £69 95 
b Mult1plan . . · ·. £28 75 
bZorkl,llorlll .. £3595 
b Deadline .. . . .. .. .. £35 95 
b Suspended · · · · · £35 95 
b Flight Simulator II . ·. ·. £17 95 
b Robbers ol the Lost Tomb .... £14 95 
b Hobbit 64 · 

l 54 l disk drrve 
Oaisywheel printer 
Phillips 12,n green screen monitor 
All oonnect1ng cables 
Easyscript; WOfdprocessing program 
Supert>ase - Database p!'"ogram (EasysetiP! and Superbase linked 
together) 
Box of pape r and box of diskettes 
£950 

e BBC Model B computer. 
e BBC Model B with disk interface 
e BBC Model B with Econet interlace .. ...... . 
e BBC Model B with disk and Econe t interlace . . 
Disk interface (price includes lltting) . .. .. . . 
Econet interface (price inciudes fitting) .. 
Speech interlace (price includes fitting) .. 
a Microguide (Keyplate) . . . . . . . . . . . . . 

.. . £399.00 
. £469.00 

. . £446.00 
. £51&.00 

£97.00 
£70.00 
£55.00 
. £5.95 

DISK DRIVES ~------------ .. 
CUMANA DISK DRIVES TORCH Z80 PACK e CS100 Single sided 40Trt00K £217.35 
e CS200 Single sided 80Tr200K £263.35 

2
"

400
Kz~=:.:~~r:~k drlvH 

e CS400 Double Sided 80Tr400K £297.85 andthefollowingFREEeoltwa,e 
e CD400S Dual single sided Perlect w,1ter Perfect Speller 
80Tr400K . . . . .... . ... . .... . £539.35 POffectFtter PerlectCotc 
e CD800S Dual double sided 0n 1y C7H .oo 
BOT rBOOK .................. £603. 75 +1.00 pap 

CD drives can be ~wilched to 40Tr mode. All Cumana drives are supplied in bei e 
~~~~~l: have lheor own power supply, connecling cable, format disk and use~s 

PAINTERS 
I RXBO (Tractor only) Dot matrix £251.95 
I RX80FT (Friction & Tractor) Dot 
matnx ........... . ......... £299.95 
f FXBO (Friction & pin feed) Oot . £399.95 
matrix .. 

I FX100 (Fnct1on & p,n feed) Dot 
matrix . .. ...... . ·~rn 
f Shinwa CPBO . ............ · · 
f Daisystep 2000 Daisy Wheel · £329.t5 
f Juki Daisy Wheel ... · · · · · £415·95 

MONITORS 
64 packs c c~ commodore ommodore 1701 

64 8
us1Hess PACK Colour and Sound 

64 STARTER PACK commodore 64 £195.95 
commodore 64 1541 disk drive I M1crovotec 14" Colour . £247 25 
C2N cassette deck MPS·B01 printer I BMC 12" Green screen. £1l3 95 Intro to Basic (part 1) Easy script c Turntable stand tor BMC £

19
·
55 QuicksMt 1oyst1ck ~: ot disks + box I Philips Green screen . £

79 00 Game of our choice f paper I F1d I ly RG 
Only £255,00 Only £629,00 So e 

I 
B, RGBY, Compos,te and 

+ £9 p&P + £16 p&P 11•• u•nd•••••• ·· · •£2•2•, .•u.l 

HOMEJ11USIHESS 
64 BEGIHMERS PA.CK ~CK Phone or send for our latest details ol our range of products which is lar 100 large to put into 
commodore 64 Commodore 64 this advert Besides the oompktte range of Commodore and SBC we also stock au the latest 
C2N cass

229
ette d

00
eck 

1541 
disk drive soltwa,e and bool<s to, the 64, VIC, BBC and D<agon. 

Only £ . box 0110 disks We guarantee all our products for 1 year (on 64 and VIC 2 yearS). Paymen1 may be made by 

+£8 p&p Only £395.00 :~cie~~~d; 1!;;~: =i·,!~:ie~!~~1~:sc~:E ~cl:~~~~~/ 
+£.12 p&p WtAUE flnTNf AIGHTTOALTfA PRICESWrtHOUTPA IORNOTICt: 

PMi.g,tCodN: a•to&S.b•t1 .00,c•t:200d t:300,e~tl.OO(s.a,na,,J I t1400(Secunco,) 
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These charts are compiled !tom both independent and rnutt1ple sources across the nation They reflect whals happening 11"1 high streels 

dunng the fortnight up to March 8 The games chart is updaled every other week 

Ne 1her mail order nor depos11-<>nty orders are IOCloded 10 these hs11ngs The prices QUOled are tor lhe no·lnlls models and include VAT 

Information tor the top-set1ing micros is culled from reca iers and deaiers th1oughoul the cou,try and is updated everv month 

PCN Charts are comp ed excluSNefy tor us by RAM C who can be contacted on 01·6926596 

GANES 
MACHINE 

SP C7.95 

SP C6.95 

SP 64 C795 

SP, 64. 0R C6.95 

SP CS.SO 

Ouicks,tva SP C6.95 

Ocean SP, 64 C6.90 

Psion SP C7.95 

Micros re SP CS.95 

Ima ine SP C3.95 

12 ler Ocean 64 C6 90 

1 2 15 Lunar Jetman Ultimate SP CS SO 

13 10 Hobbit Melbourne SP, AC. 64 C14.95 

14 22 Je1 Pac Ultimate SP,VIC CS.SO 

15 24 Fred Ouid<sitva SP C6.95 

16 30 Pool CDS SP CS.95 

Rev. of Mu1. c·s 64 CS.95 

SP CS.95 

SP CS.SO 

SP, 64 C6.90 

SP . 64 C6.95 

SP,64 C7.95 

SP C6.95 

64 C795 

SP C6.95 

64 CS.95 

SP ,AC ,64,VIC ,DR,OR C8.00 

SP C7.95 

SP CS.95 

AC , 64, VIC C9.SO 

MICROS 
Top Ten up t o £1 ,000 Top Ten over £1 .000 

lW MANUFACTURER PRICE DISTRIBUTOR TW MANUFACTURER PRICE DISTRIBUTOR 

(1) Soectrum £99 (Sii ... 1 (2.390 !IBM ) 

(3) VIC20 (140 (CBM) ... 2 (2,525 (ACT ) 

12) CBM64 (229 (CBM) .6.3 (1.760 (ACT) 

161 BBCB (399 (AC ) ... 4 £2,755 IAP) 

(4) Oraaon32 (175 IDD) 1' 5 £2,359 (DEC) 

(8) Atar i600XL (150 (AT) .6.6 £2.180 (OL) 

m Oric1 £99 (OR) .6.7 £3,076 (WANG) 

110) Aoo le lle £750 IAP) .6.8 ( 1,984 (NCR) 

15) ZX81 (40 (SI) (2,595 ICKC) 

(9) Electron (199 IAC) (2,645 (DGL ) 



Keyboards are 
a catastrophe 

Why do so many computer manu· 
racturcrs get 1he design or 1hcir 
compu1crk cyboards101allyw rong? 
I have to work all day on a BBC 
Model B. and the sho rtcomi ngs of 
the keyboard (and in part the 
sys1cm) arc so glaringly apparent 
that anyone using the layout at the 
design stage must sur ely have 
reported them many times over. 

l have used typewriters for years. 
and thou ght (naively as it turned 
out ) that comput er keyboards 
would just pro ve one ste p along the 
same road. 

I sta rted wich a 16K Tandy 
TRS-80. The small differences en­
countered here were no real trou­
ble. 

Then Beeb. and a bad auac k of 
the screaming hccbic· jccbics on 
discovering Shift Lock (an unneces­
sary key and a pos it ive embarr ass­
ment ) in very much the wr ong 
posittOn, jus t where a maying left 
little finger can catch it 1yping fasl. 

I quickly rea lised lhat. for a 
typist, the vital Caps Lock key was 
in exile where theonlyoccasionally 
used Ctrl key shou ld pr oper ly have 
been. How easy to reverse these so 
that 1he Caps Lock key came in its 
natural pl :1cc :1bove the Jcfl shifl. 
How. I wonder, cou ld 1his arrange­
ment eve r have been counte­
nanced ? 

PCN £10 Sbr Letter 

Bui I have yet to sec anyone 
com plain of the real curse of the 
Beeb - the necessity to en1er a ll 
Basic keywords in upper case 
lelte n, meaning any work using 
lower case letters leads 10 constant 
case-shifting on a mind·ben din g 
sca le. Did 1hc dcsigncn really feel 
the millio ns of variables a vailable in 
eit her case needed duplica tion? 
How man y am I expected 10 need 
for a 32K progra m when I could fill 
the memory a hun dred limes m·c r 
jusl nam ing avai lable var iab les in 
eit her of the cases? This reading of 
upper and lowe r case variables a nd 
keywords as differcn1 merely 
makes my work more ted ious. 

A third failing of the machi ne is 
t he missing num be r pad. 

With a hundred years of good 
solid t)'J)Cwritcr technology beh ind 
them i1 should not be difficult for 
keyboard designers to find a logteal 
layout for computer keyboa rds. 
Yet space and shift arc frequently 
sc para 1ed by e,nraneo us keys. 
space bars arc too short, Ctrl keys 
keep cree ping into the qwerty, 
pound signs arc ei1her missing o r 
hopelessly plac ed . quotes and a pos­
t rophc s move random ly. and soon. 

10 

Don 't carry a LOAD on your shoul ders, 
unburden yourself on PCN's letters page. 

My hollow (nay. wry) laughte r 
reverber a tes whenever I read ' it has 
a sta ndar d qwcny la)·out. but . ' 
P AS Craddock, 
Row/~y St, Walsall 

Hobbit hacker 
at your service 

Arccr four weeks of hard. tortuous 
work I have finall y completed the 
Hobbit . First. I scored 102.5 per 
cent; can you e xplain this ? 

Second, if any reader is stuck at 
a ny po int on lhc Mobbit I would be 
glad 10 help them ou1 . Just phone 
Uck.field3630orw ritc to: S Browns 
Lane. Uckficld. East Sussex. "'it h a 
stamp add ressed enve lope en· 
closed. 

Third, has anyone else managed 
to beat my score in four weeks? 
Pau/R()gus, 
Uckfitld, E Susstx. 

Sorry Pa11/-can'u xplain tM 100+ 
per unr . . . bw if any ft/low 
tnthwiast can, ltt us shart your 
Sllret -E d. 

Commodore's 'slow' 
drives are adequate 

J Ga rdner of Burton on Trent. was 
in some doub1 about buying a disk 
dri\-e for hii CBM64 (Issue SI). As 
a recent bu t satisfied user I recom· 
mend him to take the plunge. 

I have read and listened to the 
many commen1s abou t the 1541 
being 'slow'. Perh aps it is in 
comparison to some ot hers. but no 
o ne eve r seems to be able lo gi\'C me 
a satisfactory answe r as to just what 
they do with all the lime they sa, •e 
using 01her drives . My set- up is 
strictly for home use: I have no 
mamm ot h projects that demand 
minimum ·do wn·t ime· and where 
every second is costing millions. so 
my 'slow' drive suits me very well. 

As for Mr Gar dner's commcn1s 
about back-up copies. I !Im sure 
the re arc ways of achieving his 

objce1ivc, for lcgitima1c pu rposes. 
(after all. we are not all pir ates) but 
1hey take some finding. I don't 
suppose there will be too many in 
printcilhcr. 

So. MrG ardnc r. l sayagain, take 
a chance. If you feel you want to 
pursue 1hc matt er further. drop me 
a line. 
RMtdford , 
7 Thorn GrolJt. 
Hal~. Altrmghom, 
Chtshirt WAIS 9A W 

Business software 
new sales strategy 

Although my compa ny is not direct· 
ly im'Oh·cd in lhe sale of micros. we 
ha\•e a consu ltancy service for 
individuals or compan ies wit h spe­
cific a pplications they wish to 
resolve using micros. 

Normally this prese nts no diffi· 
culty, but recently I ha\'e fou nd 
ffi)'SClf in a very embarrassing 
pos i1ion because of the tr ading 
practices of some software corn· 
panic s. 

A clien t has a need for a 
panicular 1ask for which I recom­
mended a BBC Micro ru nning 
sclec1ed software. Not unreason­
ably. my client wishes to sec the 
machine runni ng t his softwa re, 1hc 
major part or which was 10 have 
come from Acomsoffs new range 
of business pr ograms. But when I 
concactcd ii to ar ran ge a demon­
stra1ion. I was told that these 
programs - wh kh have been 
ad\•eniscd for some time -wo uld 
001 be a\•ailable for ano 1her month 
and 1hat even then 1hey may not 
reach dis1ributors for some lime! 

Softwa re for All was more help· 
ful bu1 its marke 1ing company 1old 
me it was not its practice lo prov ide 
demonst ra1ionso r demo1apcs. The 
only way 10 sec the goods is 10 bu y 
them and retu rn them within 30 
days if 1hcy arc not satis factory. 
Fu r1her more . only one such 
arrangeme nt could be made at a 
time. which is totally useles s 10 a 

client who wan ts to compare va· 
rious packages. 

When will chcsc people come 10 
!heir senses? The best and truest 
lesson I have e,·er learned in this 
business is one which should be 
carved in leuers or gold in 1he office 
of every package supplier in the 
country - Softwart Stlb flard­
wall. 

Th ere arc simple rules ""'hich 
mus1 be kepi by anyone who hopes 
10 succeed in providing package s 
for business use rs: 
• Make you r product a vailable. 
Mai l orde r is just not good enough 
for business users. 
• Provide adeq uale ad,·er1ising ­
no1 glossy blu rb but concise and 
clea r informa 1ion. 
• Be prepared 10 provide demon· 
str ations or make arra ngements to 
allow prospective buyers to lake 
products for a t rial period. 
• Make sure documen1at ion is full 
and is available sepa rately from the 
package . Be pr epa red 10 gfrc 
advice and help. 
Mark A Prtston. 
Whitt Oak Information Ttchn ology 
&rvica, Whitwonh, Umcs. 

Has the Ministry of 
Defense gone mad 

I am writing abou1 the se izing C>fthe 
anti-dup lica11on device manufac­
tured by JLC Data or Barnsley . by 
the Ministry or Defe nce . 

Has the MoD gone mad ? 
According 10 the Daily T~ltgraph. 
lhe device is for prevc nling piracy 
on ca.sscuc !apes. 

I think it fairly safe to assume thal 
an)'one who is likely to come under 
the scruliny of the MoD would at 
leas! use noppy disks for backing 
store. Surely the MoD can't be 
in le rested in whal Joe Publies to rcs 
on his tapes . 

The Daily Ttl~graph an iclc says 
the dev ice could be used by Rus­
sians - \\Qe betide any Rus~ian 
who gains ac«ss 10 my casscne 
tapes. 

I pity the managing director or 
J LC Data. Mr Jim Lamont. who 
was forced lo hand O\'er a ll docu­
mcntatK>n and forbidden 10 dis· 
close any technical deta ils of the 
device. with lhc thrca 1 of a fine or 
imprisonmen1 . 
Andrtw Chard. 
Cranleigh, Surrq . 

ButMrlam ontistoo"1Sttolos tall . 
As wtrtporrm Issut5/, hthasmort 
up hiJ J/ui,,t-Ed 

Don't knock the 
shop assistants 
I was very m1crcsted to r ead P 
Smith 's lcuc r ( ls.sue 50). In fact. I 
agree with all he says a pan from the 
las t two paragraphs. 

As I 1ried 10 explain in issue 43, 
the High Strcc 1 shops may well not 
be spccia listS. but speaki ng on 
be hair on of my workplace (Co-op) 
I disagree 101ally. There is no t a 

PCN MARCii l l 191W 



w,op I I.now of in my town that has 
notcmplO)cdsomconc: .. n<>'Ak:dgc­
•blc m ('()fflputcn (10mcthin1 that 
IS noc done rorscl hn101hcrcltttric:­
al goods.) 

As for M r Smith 's comment that 
High S1rcc1 shops arc no, able 10 
spend 30 minutes 10 l'ind a faull. he 
,s""' rona on t•'O points 
• I ...-.·ould hnc been able to tell n 
was a casscuc recorder fault after 
fi\'c minutes of 1cs11n1. as I ha\c 
done man) a tune before 
e If nc«ssary. I •ould spend JO 
m1nutn finding the fault. again 
somcth1n1 I ha\C done. 

As a l'inal note I would hkc to 
I.now -A here Mr Sm11h bought his 

mK:ro and - hcthcr II SUIIS hts needs 
run, 

If he bought from a spcaalist 
shop and finds 11 msuffic1cn1, I rest 
my case. 11'1 up to a ule~rson to 
find out lhc needs of each customer 
Bu1 mMmbcr. ,f)'OUdon't asl.. for 
help )OU 'Aon'tgc:t II 

Marco Oott,ton, 
Corby, North.ants. 

Sinclair's antics 
are good for a giggle 

I ha\c been amused by ads m PCN 
ror Smda1rs' OL micro At the top 
of the page is the hnc ''There's no 

rompanson chan. bccau~ there's 
no companson'. a fairly common 
advertisement claim But a1 the 
bonom.on the order form. there's a 

box 10 1.ck for a OL brochure and 
another for '1 chart companng the: 
Sinclair OL •11h a-· 1 

I am also surpns.cd at the number 
or peop le " a 11mg for a M,crodrive 
O rder Form. an almost mythical 
PIC«Ofpaper. I hue rc«ffedm'O! 
lbey 1rm"ed •1t h1n days of each 
other (one en , elope aho contained 

I 
a Ju ne 1983 cd ,1ion of S1ncla1r's 
software ca talogue). 

Finally, I have a sugac:suon for all 
those a•aumg OL dch,ery: • h) 
not team how to touch l)peononc 

I ~~oc~~es ~~~ S1:~~ d1s~n1: 
buted Dy May. or •hcne,er it 
un,cs. )'OU should be quite profi­
acn, 
Guy Boulton, 
Ttlford. Shrop1h1rt 

PCN accused of 
being unfair to Orie 

I am an independent supplier of 
sof tware for the One and I feel PCN 
seems 10 be taking e,·ery opportun­
ity 10 11._e digs at 1hc company. It 
seems s1ran~ 1 oompany can bnng 
out an 1mpro\cd ,erst0n of a 
mach ine 1opu1 right \'1rtuallyall 1hc 
mhcrent fauhs. Jct soft•are com­
pantes know some oons..dcrable 
tune bcfon:hand. and not charge 
utra for the machine. •h1k still 
bcmg castigated for the effort by the 
likes of PCN. 

Ma)be you ha,e con,·cme ntly 
forgotten about S1ncl11r. 'lllho 
changed the machuw w11hou1 tell· 
1ngan)bod) An' lssuc2'0rtc1sat 

PC"N MA RCii )1198,l 

least rcoogn1S1ble as such, and 
contnf} to luue SI has no prob­
kms and IS a\.11l1blc On the other 
hand, Sinclair c,n bnng out the 
t»ircst mach1nethat people ""1llbuy 
and he is heralded as the New 
Messaah1 

At least One admm; 1hc ROM 
•asn't aU 11 lhould hue been and 
corrected 11 The re,iew of the 
Atmos said as much and .,...as "ell 
balanctd and f11r- 11i hyspoil 11 by a 
couple of )Cfa•led hoes by tome· 
one •hoob\t®Sl) dli11kes One as 
much as you do? 
p J /Jhtn,i·ood, 
Warrior Sof,,,.·art, s ... ·a,u~a 

Joysticks work with 
Currah speech unit 

In Issue 51. Bob Chappell 58)'1: 'A 
dra•back •1th the spccch unit 1s 
that u cannot be used •11h a 
,O)')llck' Wrona, Mr ChaJ>rCII 

I o•n a proarammablc AGF 
mterfacc and a Cur rah Speech 
Un11. and the t•o v,·ork together 
br,lhanlly , Any pmc 11ihK'h is 
programmed 10 UiC the Currah 
Spctth Un11 •orls 11ihcn ~uwd 
mco the male port on the bac._ of the 
AGF mtcrface 
SG Lang, 
LondonSWIJ 

Qu11~ nglu. Mr /Ang. J(s Git G 

matttroft«hmqut 1 Ed 

A multitude 
of micros 

ccmcd, 1hc recent tna l of a floppy· 
based CP M80 ponablc seemed 10 
ta'-e a not longer than sc\·cn 
seconds to acccs.s 11s d1sU . Certain· 
ly the cost of Microdnvc canridacs 
seems high, but sure ly a twin 
floppy·bascd QL-.ouldcost 40% 10 
5()(\,morc 

G1,en the chanct of a BBC or 
w1111ng for a OL. I know •hat I 
wou ld do. The BBC is good, but 
seems upcns ivc. and 11111 many of 
its prom1.scd c:rtras arc not avall· 
able Is Econct C\er 10 be fully 
implemented? 

If any manufacturer wanlS low 
cost adver 11sing, how about donat· 
in& machines 10 colleacs of further 
educa11on" 
Alan Cltapmmr 
Wtt/ord , Northampton 

Insider's view 
of new 6502 

With reference 10 Mr 8 Tailor's 
lette r ( Issue 48) I " ·ould like to 
amphfyon what was s1ud about the 
R6.SC02 processor 

I •-orl fora Rod,•elld1stnbu1or, 
RCS M.cros)-stcms. tclhng 1h1s 
processor, and I would hkc to make 
the follov.ing points . 
l The processor 1s 1otally pin­
compa11bk •ith the nonnal R6502. 
1lthouJ.haTh lHz,·erwon•·1l l nocbc 
1va1l1blc until about June Howe,. 
er, 50mc IMHz pan will work 11 
2MI fund I havesuoccnfu llyuscd a 
R65C02 ma BBC Micro 
2 The ma.n probkm. of course. 1s 
that e:c1st1ng asscmblcn do 001 
oovtr the extra ms1ruct1om re­

I am the computer 1ec:hnician a1 a quircd, althoug h on the BBC Mkro 

col legcoffun hcreducation. where procedures could be defined to 

•c hne BBCs •1th and •ithout rover this 
disk dri,·cs. PET 4032s. Apple lies. 3 E:r1ra instructions arc 

an HP 9836, a W1n1S)'stem S •-ord Bnnch Relah\ 'e Always 

processor and three Alpha ~he ro DEC Dccremcnl Accumul ator 

I020m ult i-uscrsys 1cms whichh ave INC Increment Accumulator 

Elb1t. A DDS Regent. ADDS Push X on stack 

Vte• 1>om1andAlphaA M60( W)'SC nt'I' Push Y on slack 

WYIOO) 1emun1b PI.Ill X from stack 

Tot1kc M rSm11h"sp<>1n1s(lssuc PLY Pl.lllYfromstac:k 

S2)~ sn Store Zero 
1Thcaboveco mputenand1crmin- TRB Test and Reset Memory 

alt arc nine vanlllOR'li on a uandard Bits with Accumulator 

layout E\·en 1-.0 types of AD DS Tcs:t and Set Memory 8111 

lcrnunals ha\"C d1rfcrcnt l&)"OUIS •11h Accumulator 

I, What opcratina system docs Mr Test lmmcd1a1e w11h 
Smith want? For a really supcnor Accumulator 

one he should 1ry an Alpha Mtero Branch on 811 Reset 

• 11h the AMOS I)-Stem. ees Branch on 811 Set 

c I •·a..dd hate 10 cs11ma1c the Reset Memory 811 

number of d1alttu or Basic 1n use. s.1i.t1 Set Memot) 811 
but 11 must be sc, ·cral hundred Onsomcc:ri.stingmstruct,ons1he 

S1ncla1r Supcrbas1c seems a corn- rangcofaddress 1ngmodeshasbecn 
prchensi\'C 1mplemC'nta1ion of the c:rlendcd These fill m 1hc gaps in 

,uagc. ~ Mr Smith 'AIR! the NMOS R6S02 ,ns1ruction SCI 

n~cbocnt) as1s1andard? Scqucncnsuchas:TX.A,P flA.can 

4 How many different formalS, be repfattd by: PHX, ainn1 a~ 

sizes. single-or double·dens11y, saving of memory and ume. 
s.ingle-or doub le·sided. soft-or 4 To replace a R6.502 in your ov,n 

hard·scctorcd standards e:cist for computer.check•ha1specd11runs 

floppy disks" The recent rash of at . A BBC runsat 2.MHz. the 6.S02 
miaofloppys has increased the •111 probably be a R6502A P. lhe A 

confusion. On how many machmcs dcno11n1 the speed You will Mcd 

is 11 possible 10 11kc a program dtSk 10 purch ase a R65C02AP. 

1nd run it on another machine of R6SC02PI • I MHt • R6502P 

different m1nufacturc, •1th corn· RMC02P2 • 2 MHz• R6502AP 

plete compaubilny? R6.SC'02P3 • 3 MHz • R6502BP 
As far as access time 1s con- R6SC02N • 4 MHz 

The ·p· deno1es pll!tic packaae. 
SNTaJlor, 
C"'Stomt'r l,auon ntgznttr, 
RCS M1CTOJJ1ttms Lid 

Software: 
a summing up 

We IC conccrMd that l•'O COffl• 

mcnts of our tape Addm& & 
Sub1racting (Issue 49) will ,;,·c a 
falscimpresS!Qft 

In Add1n1, 1hc wm d1spl1)cd 
ref en 10 bklc:ks loaded onto 11r1m 
The numbcn appear below the 
trucksasthech1ldcn1en1hem. The 
stalement that in each program 1hc 
wnucn sum docs not corre~d 10 
lhc picture d1.spla)cd. -.e can only 
1mag1nc refers 10 the the l't'')' brwf 
moment -.h,lc the tram scrolls off 
leaving 1he sum on screen 1oge1her 
-.·11h the unused blocks. It seems a 
large step from here to the st1tc · 
mcnt that the 1accn docs not 
correspond 10 lhe sums, par1teular· 
ly as in all our school trials 1h1s v.as 
never once a prob lem with any 
chtld We can s1m1larly support 1hc 
other prosrams 

Your renewer says that no 
programs include the concept of 
zero and also seems 10 imply m ir 

cr1hcal way that Ducks is 'are at fun 
for those already confident and 
competent in mampulauna num· 
bcrs'. This 1.1 c:ractl) •hat •·e 
mtcndcd it to be 

Adding and Subtractmg i re 
programs1odc,clopbasicskill1and 
Ducks IS meant to be an e-.:tra 
program •here duldren can use 
cheir slull~ and learn about 1hc 
conce pt of zero which •ould ha,·c 
bee n difficult earlier. 

II is pou1blc to do 12 - 12 • 0, 
then no duels •-ould be left 1n the 
m"Cr. It 1s quite dear, in our 
e 11:pcnencc, thll the 10111 numbe r 
ref en to the number of ducks in the 
mcr. lndden1aJJy, therearca lways 
20 ducts on screen. the e:ram~e 
)'Our rcccn·er inc tS quite 1m· 
possible 

Perhaps 1150 your re,..1ew of 
"-·firrorsoft 'Quick Th inlung' might 
ha,e menhoncd this was also wnt­
ten by WidlJI 
Tina lxth~nd~. 
Widg,t Sofrtt.art, Londo,. N2 

Thtrt art, of courst, d1/ftrtnt 
thff>na 0'9 tduca11on, and tht 

contmntts modt ,n our rn itw. 
compartd to M$ Dtthmd1t'1 rtply. 
1howhot.1d1/ftrtmthauanlH . We 
lakt tht pomt about Ducks and 
about Quick Th111ktng. Wt'll orgut 
1hua1. -Ed 

Share )·our thoughts in the 
UK's h\lehest m,cro weekl y 

letters columns. Funny, fe1s1y 
or fanciful. your letter could 

win you £.10 if 1t'sof Siar 
status. 
WIIIITO: R a nd om Access. 
Pt rsonalCompmu Nt.-.s, 
VN U, fa elyn Housc. 62 
Od o rdS1ree1 . f..9ndon W IA 
2HG. 

" 
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Lost in a ma ze of bits and bytes, trapp ed in a for est of e rrors, bugged by Basic? Whateve r the probl em , 
CALL on us. O ur pan el of experts 1s at your co mmand . 
Write to : Rou11nc lnqumcs. 
Ptrwnol Compmrr NrM'5. 
VNU. E\Cl)n House. 62 
Oxford ~trccl. London WIA 
211G. 

GRAB a load 
of Orie numbers 

QI ha, c some queries about 
my O rie I . How -do I sa, ·e 

, arlab les, with or "'·llhoul a 
program. to tape ! 

I don ' I understand lhe 
kr yMords GRAB and- RE­
LEASI::- ha, c lhey gol M>me· 
lhln g lo do with user RAM? 

From where can I get II 
complf:te list of ROM routlne:s? 
Olorgrrurn , 
Gwt, Dr11mark. 

AYou can't easily save vari­
ables 10 1apc with an Orie: 

1he neares1 )'Ou can get 1s to sa,e 
a block of memorybetv.een two 
addresses . 

To save variables wuh a 
program, you'd brea k into the 
program. then save a block of 
RA M . from address #SOO 
(which is where Basic programs 
begin) up IO the end of the data 
s1oragcarcarg #91FF-111Mt:M 
o n a 48K machine (# nFP for 
16K ). This would be done with 
CSAVE"'PMOOSA~ 1E.., ,A#'4'.X>, 

E#97 t-f'. 
When you load thefilc.)'ou'd 

use OOTO (line number) to run 
the program: don't use RUl"I as 
this clears all variable values 
and ·erases' 01..,1ensions etc. 
You'd al.so ha,'C to ensure 1hat 
you don' I GOTO a line number 
wth a DIM statemen t in it, or 
you'll get a red imensioncd 
array error mesage. 

To save variables only, you'd 
ha,·e 10 work out exactly v,.hue 
in RAM 1hey were. then save 
that block. You could use an 
array-savmg routine such as 1hc 
one published in O rie Owner. 
issue 2 - con1act Tansoft. 
Uni1s I & 2. Tcchno Park. 
Cambs. 

Yes. folks. "tomorrow's m1c· 
ro today' - the Orie - can't 
save dala 10 tape. and lhe 
Atmos can sa,e only arr ays; no 
file commands are prov ided. 
no1 even on 1hc fonhcommg 
d isk system. 

As you suspect , ORAD and 
RELEASll. deal with the alloca­
tion of user RAM. ORAB takes 
the RAM area normally rc­
seo ·cd for 1he hi-reso lution 
screen. allow ing it 10 be used for 
user programs and/or data stor· 
age. RE LEASE docs the reverse; 

12 

it allows the mcmoryare1 taken 
by ORAB to be used for 
graphics. 

So. if you want to en ter a long 
program which uses a lot of 
variables. but doesn't use 
graph ics, you would be v,.cJI 
adv ised to put ORA .B m the first 
line. 

So far as ROM routines go. 
very few manufacturers arc 
prepared to release in(orma­
tion about ROM rouunes. and 
Orie Products lntemauonal 1s 
no ex«ption. Some books. 
such as Bob Maunde r's "The 
Orie Companion·. contain de· 
lails of some of the rou11nes, 
and PCN published a number 
of articles m issues 31 and 33 to 
35 which may help. 

The case of the 
mystery modem 

Q I rect.ntJy heard on tht radi o 
a leadi ng authori ty on corn· 

pulers t alking abo ut a certain 
add .o()n. Ht claimed that with 
this pktt of appan tw , w hkh 
oooslsted or 101M sort of tele. 
phone rtttlv~ , he COllld t xl.-.d 
data f'rom thousands of micros 
nationwide. 

Ht claimed th at, for the cost 
of aboul ten dollars , you coukt 
link up to Ced'u and big 
Amcrkan machines. Though 
I' m not sure of the name of lhls 
system , I did hear the name 'O n 
Line' mentioned . This certain ly 
sounds like a rt fr-Hhlng alterna­
tin lo Acorn 's ow-n Tdt: ltx l 
adapt..- (f..- 0.r BBC micro -
of which I 1m an owner ). Plt ast 
could you give me any Infor ma­
tion wbatsou ·er to do with ;On 
Line', I am lnlrigftd . 
Richard Htwiu, 
Bristol. 

A There are a number of 
confusing points here which 

point to some common falu: 
impressions about micro-to­
microcommunica tions. First of 
all, a system which uses ·some 
sort of 1elcphone receiver· isn·1 
likely to be receiving Cecfax or 
Tele 1ex1- television -based in· 
forrna11on systems tha1 operate 
by pulling signals from the 
airwaves. 

We haven' t heard of a tele· 
communications company cal­
led 'On Line' . It's possible you 
would ha .. ,e heard the term 
being bandied about because 
the business of transmiuing 
data over lhe phone lines is 
known as being ·o n line'. 

So much for cleanng up the 
confUS1on - now for lhe good 
news. You can get a modem to 
hook up to your BBC micro for 
as little as £.SO from companies 
such as Maplin. Prism Micro­
products or Tandata. These 
allow you to use telephone lines 
to talk to other micros. phone 
large databases such as Prestel 
and Micronct and (if you've got 
the riglu 1ypeof modem)link up 
10 big American machines . 

You won't.of course. be able 
to extract data from ot her 
people's micros unless they 
want you to- but you can usc 
your modem to exchange pro-. 
grams "'ith your friends over 
the phone lines and through 
electronic ·bulletin boards' 
where computer enthus iasts 
sto re public messages and prog­
rams. 

Here arc some useful addres­
ses; Tandata Holdings pie, 
Wells Road. Mah·em. Worcs 
WR 14 4PA ; Prism Micropro­
ducts. 30/31 Islington Green, 
London NI 8BJ; Maplin Elec­
tronic Supplies. PO Box 3, 
Rayleigh. Essex SS6 8LR. 

No easy cure 
for Wordstar woe 

qA ytar ago I bought a 
Hay,nrd 9000 Composite 
h a Dtablo prin1t r 1nd I now 

undt n land the company has 
goncou tof business. J alsoown a 
BBC B wit h a Torch 7.BG disk 
pac.k whk h indud H Perfttt 
Son ware. 

I am nr y unhappy wllh the 
Perfect son ware but very happ y 
with Wordstar and Cala ta r. I 
am unab~ 10 lransf'er and use 
thtw '" '0 ty-ptS o( sonw·are 00 
both machines: please le.II me 
how to make the most or my 
large nnancfal in ,·cstmcnt. 

Since Wordstar ls far super· 
lor lo Pt rftd Wrll tr I would 
pttf tt to use Wonlstar on tht 
To«h Z80 should my Hayward 
9000 break down and I cannot 
get it repall'f.'d. 
Morri.ron Buckley, 
Pa/mus Grtrn, Lendon. 

A Woe. woe and thnce "''OC! 
Words lar is notorious for 

the way it bypasses CPIM. It 
contains a large amount of 
installation code that is confi­
gured for the target machine . 
You could use a package like 
SST A M to transfe r Wordsta r 
from the Hayward 10 the Torch 
but. because of the amo unt of 

machmc specific code, it is 
highly unlikely 10 run . 

Three alternatives arc open 
to you. The simplest is to buy 
vers ions of Wordstar and Calc­
s1ar to run on chc Torch . Or, if 
)'OU arc an expert m machine 
code programming you could 
try to re-write the ins1allation 
code you rself. 

The most cost effective solu­
tion would appear to be to use 
1he RS423 program on 1he 
Torch systems disk to 1ransfcr 
your text files from the Hay­
ward to the Torch disk pack. 
Should your Hayward subse­
quently brcalc down you will at 
least ha~·c back-up copies of 
these files which can, m extre­
mis, be edited and printed out 
using Perfect Writer. 

If you want further advice 
about this problem -we suggest 
you con1act the Torch customer 
suppon dcpanmcnt on 0223 
841000 who maybe able 10 help 
you. 

Commodore 64 
D-1-Y graphics 

Q l 'vej usl got th e hang of user 
den ned gra phics on my 

Com modore 64 and hav e wril· 
ten • program whk h creates 
thtst new characters . I can 
crea te ooe character bul when I 
t ry to make more th an OM, the 
prevk>us charac ter d isappears . 
C. n you ht tp'! 
Jason Robtruon, 
Stoke on Trent. 

A Without seei.ng lhe progr~~ 
you are trymg to usc 1t s 

difficuh to say what might be 
happening. Howe,·cr, if you 
have successfully displayed 
your first u.serdcfincdcharacter 
you must be nearly there. 

Because there are a large 
numbe rof places where you can 
store your new character set. 
let"s look at the procedure in 
general terms. Call the 5tan of 
lhe new set NC. The built-in 
characters are held in RO M 
staningat 53248. Assuming you 
want to copy some of the 
alphabet into your new SCI, use 
the following lines; 
100 f."OR J • OTO 511 

IIOPOKENC+ J,PllEK (!1l248 + J) 
llONhXT 

This will copy the first 64 
charae1ers (8 bytes per charac· 
ter • Sl2 bytes). Remember 
that before You can do this you 
need to remove the IIO RO M 
block that lies above the charac· 
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ter ROM and swit ch of f 1hc 
keyboa rd interrupts . These 
Imes "'ill do that : 
W PO .... t- 'Wt.J.k, f'U:.."- (~\J.I) A1'l) 

"" ~ PO.._I I, PLL.._ (1) ANO 25 1 

You al~ han! to te ll 1he 
operating S)'Slcm that the char­
acte r se1 •~ma new locauon : 
I.JO PO.._I 5Jl 72. !II 

Thi s pub the charactc rS a1 
7168 !JO s.et NC to th at value. 
The remaining part of the 
set- up is to lower the top of 
Basic to protec t the new se t : 
10 POKI:. i2, .ag; POKE '6, ~ : ( I M 

Now put the llo block back 
and switc h on the interrupts ; 
IJJPO Kt, I , 1'1 1 K(1)0R• 
14()POKI '6JJ.e, PLEK( 563l4)0M I 

No"' )OU can actu ally crea1c 
your new characters using 
DATA sta tem e nt5. Suppose 
you wanted to rep lace the (n 
character. Tlu s as characte r Ow 
these lines will tu rn it into a so hd 
square . 
UOFOR l • 1'(;TONC+ 7 

U,O ~tAO A : l"O ... l. I. A 

l"JON L.ll. f 

,SOO DATA 235, 2j5, 2'5, 255, U 5, 

"'· 2..55, lll 
Any character CH can be 

changed w11h the follo"' ·mg 
fonnula : 
C U A R • NC + Clt • 7 

t-O R I • CII AR TO CHAR+ 7 

kl:.AO data; t'OKE I, data 
Remembe r that the char ac­

ter set 1~ held m a 2K block so 
that byCOp)'1ng only 64 charac · 
t ers, the re 1s space for 192 user 
defined gr.tph1cs. 

Orie hang-ups 
in high-Res 

QI read chat on m) Ork I I 
can s1oe a high·r esolu11on 

picture using 
CSA""· ''OU'" ,n ;". 

,~.l t'Atn ', if ltw pk tun 
lies Mt• tt n theset • o locat ions. 

l ' ,,edone thl5, bul •htn I load 
It ba rk , I get the usual loadi ng 
message, 11.nd wht n I 
CALLI JtM. lhe machine j ust 
hanp up . What a m J doin g 
•TOng'? 

Also , I read rttt ntl y th at It' ll 
cost me£S0 to upgrad e nl ) Ork. 
Does th is mean lhe ne•' ROM 
costs that much - it set.ms an 
a-..f"uJlol . 
Micha~l l:.1/1/, 
Gzir<J,M<Jlta 

AYou 've ce rtainly got prob­
lems ... Ther e 's no way 

yo u can 'execu te' a picture 
usingcAu.. Tiu sco mm and tells 
the C PU 10 sta rt acting on 
machine code instr uctions, 

pra.J:lone.·----, 
I 

1984 Is already beginning to see Pro 
Clone Ltd as the most sought-after I 
dupllcatlon house In the United I Kingdom . 1 

I WHY? I 
• All our customers receive personal service . 
• All mater ial is dealt with in the str ic test 

I confidence . 
• Our insistence on the use of quali ty raw I 

materials and st ringent quality co ntrol. 

I • Extremely fast tu rn-roun d. normally with in I 
seven days. 

I 
• Very compet itive prices . 

1 We can also supply very high quality blank media 

I -any quantity. 1 II you would /Ike to d/1cu11 your requirement, 

I further , do not hestltete to cont.et : I 
Justin Benvllle 
Pro Clone Ltd. 

I Whitehill House I 
6 Union Street 
Luton , Beds . LU1 3AN I Tel : Luton (0582) 459376 I 

l.=t:..~~--fastJ 
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startin g at theaddreS) following 
CALI .. lm.tgine the s11uat1on in 
BJ.sic. there ') no "'ay )OU can 
Rt.,~ • pictu re - )OU ha,e to 
RU!',, a program. 

The Hi re) sueen on the 48K 
Orie he~ bcl'A-een .w~,o( #AQX>) 
and .w11., (#uFEO), :o.o where 
dad )OU gel * JOO) .md -;; . , I+ '! 

E,.:n af )OU ha\e • 16K 
,e rs1on Jind are usmg the ·offi­
cial' mi.:mol) add rcS!!.C) ,~ ~ub­
tracung 327f)lj ( #*W) from the 
48K addresses, the 16K, high · 
resolut ion ~ ree n s1art.s at t11i,12 

(#XIOO), ,rnd runs to 16.JJ1 
(l.3 1u ) f.lo\loe\er ,a )the H1res 
piccuri.: b repeated from the 
48K addre)~ of -W960, 11\ easier 
to use )'O U don ' t ha,c 10 do 
the me)))' )ub 1rac l10ll) 

You c.tn ).ne a piclure with 
th e lSA\ 1:. com mand 1-1°""·­
ever , )OU must remembe r that 
all you 're ~ ving is a block of 
me mory . which in t hl) ea~ is 
not a mac hmecoderout me, bul 
simply 1nformat ton . 

To >i'-1! a lflr e> sueen . go 
int o HIR l:.S.d ra"A )Ou r picture. 
t hen bSUC a 
CSAVI " F1lename".A # A(W, 

E*Bf L0. T o load 11, go into 
HI RES and issue a 

O.OAo-Filename'" ,AIN1.11. 
1:#et-tO. and the ptccure 

should appe a r as it 's loaded . 

You ca n make use of this 
'b lock save' facility to save 
straps of the screen at a lime rg 
the upper or lo-.e r half . llu s 
"AOuld allow )"OU to load m a 
fresh band to overlay an earlier 
one dun ng a program - a sort 
of pict o rial ·conseq uences' . 

When )O U sa\.'e or load in 
HIRES mode. you'll ca me 
acr~ a little known One bug. 
The Orie will load the message 
·SaV1ng' o r ' Loadin g' at address 
48000. which is fine in TEXT. as 
that's the start addre~ of the 
top (status ) hnc. but g"'es a 
nasty blac k line abou t t"'o­
th1rds of the \lo'ay do\l,'n any 
pictu re )o u've got on t he lllr es 
screen . 

If you get stu ck m. )'ou'II 
d1.sco,cr ano 1her odd fea tur e. 
There arc a few unused b)'tesof 
RAM bet "Aeen 1he en d of the 
Hir e~ memo ry (•,;1119) and the 
slart o f the 1ex1 memory fo r the 
bottom three lines yo u can 
PRINT on in HIRES mode . 
~ for the ROM upgr.tde 

(which 1.u1c~ the III KES hne 
bug) Orie Product s I nterna· 
tional still hasn't so rted out its 
plans . No price s have been set 
for ce rtain . and the who le 
question of upgrades for ex­
isting One I owners 1s now 
und er qu est ion. 

COMPUTERS 
o/ 
Wigmore Street 

87 WIGMORE ST 
LONDONWl 
01-486-0373 

NOW IN STOCK 
INTERFACE 1 AND 

MICRODRNES FOR ZX 
SPECTRUM ALSO 48K 

SPECTRUM AND 
FULLER KEYBOARDS. 

" 
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Mor e hint s and tips to make prog ramm ing a little eas ier. 

If you' ve got somelhi ng to crow 
about •.. a bit or magic that ' ll 
make the wo rld a ~Cl er place 
for micro users , th en send ii to 

PCN Microwav es--o ur regul ar 
readers ' hints and tips page. 
We' ll pay you £S if we pri nt II. 
We' ll pay you even more if your 
liUle gem gets our · vote as 
m icrowave of the monlh . Think 
on . . . and write to Micr o­
waves, PCN, 62 Oxford Street , 
London WIA 2HG . 

Cut out and keep 
BBC B redefinitions 
Much has been made of the 
imperfections of the Perfect 
Software provided with the 
Torch 2.80 Diskpack for the 
BBC model B. One particularly 
annoying feature. for me, has 
been the problem with the 
delete key . Usually. it deletes 
backwards. but when ente ring 
text in Perfect Writ er. it delete s 
forwards. Torch recommends 
1hat < ctrl > 11 be used to delete 
backwards . but this two-hand­
ed solution is far from idea l. 

My own solut ion was to 
redefine the CO PY key as 
dele te backwa rds. giving both 
de lete forward s and back­
wards . The BBC's curso r keys 
can be defined to do what they 
might be expected to do; move 
the cursor . forwa rds, back­
wards, up and down , replacing 
the <ctr l>F. <c trl>o. < ctrl>P 
and <c t rl>N. 

•1--x,.2 
'KEY O lCF 

*KEY I ICB 

'K EY 4 ICB 
'KEY, ICN 

'KEY 2 ICA 

'KEY J ICE 

' KE Y6 1C< 

' KF.Y7 1C> 

t Kl:.Y 8 1CD 

'KEY 9 ICBICO 

'KEY 11 IDID 

'KEY 1218 
' K l:.Y IJ IF 

'KEY 14 IN 

' Kt; Y 15 IP 
'FXJ 

j SPECIAL KEYS SET·UP 
I also placed a selection of my 

most used functions in f0.f9, 
leaving the break key intact. 

The redefinit ions were 
placed in a file called SETU P­
. SUB which I call simply by 
typing SETU P before starting. 
G FSarg tm, 
Loughbor ough , l eics. 

A quick Newbrain 
toggle 
The following sequence: 
IOOGET# 5.a 
110 ... 

200 PUTll.a:GO T O 100 
is frequentl y used for editing 
text screens. Where #5 is the 
keyboa rd and # I the text 
scree n . the intervening lines 
110-199 arc used to trap spec ial 
codes in order to keep count of 
lines, for instanc e. o r t rap 
specia l ro utines. In this mod e.i t 
is not possible to use ControVI 
and Control/Ofo rcaps lock and 
release. Instead use 
12'0 IF A•21 LET C=NOT 

C: PUT#,, -c:GOTO 100 

Typing Control /U (for up­
per case) will toggle the caps 
lock for the keyboa rd Slrcam . 
Any o ther redundan t cont rol 
cod e ca n be used - alte r 21 
app ropriately. You cou ld use 
Con t roVC if ifs not already in 
use. 
Ala Temp le, 
Withington, Manchtsttr . 

MTXmemory 
is unblocked 
One of the biggest drawbacks to 
the MTX range of micros is the 
poo r casseue handling 
routines , which allow only 
load ing and saving of Basic 
programs and thei r variables. It 
is impossible to save. from 
Basic. blocks of memory; 
however , it can be done via this 
very short machine code 
rou tine thu s: 
LD HL. start of block 
LD DE . length of block 
LD A .data 
LD (&FD68).A 
CALL &OAAE 
RET 

Hit those Commodore keys 
Many Commodore 64 prog- oftheset hatthe y won 'tdet ect 
ram s include a "hit any key to the following keys: CTRL. 
cont inue· section it a line that SH IFT , CMB RUN/STOP 
wait s for the user to press any (the latter may even stop the 
key befo re the program con· program) . 
tinue s. The machin e code routine 

This is normally achieved here solves lhese proble ms. A 
using a ·GET ' or ' WAIT' simple call of SYS 848 waits 
statemen t. The disadvan tage until a key i$ depr essed. 
1 0 REM 'HIT ANY KEY' DEMO 
30 GOSUB 100:RE M SET UP THE M/C ROUTINE 
40 P RI NT. HI T ANY KE Y TO CONTIN UE• 
~0 SYS 848 : REM WAI T 
60 PRINT•* OK * • : GOTO 4 0 
10 0 REM MACHIN E CODE ROUTI NE 
110 RESTORE 
120 FOR T• 848 TO 88 1 
130 :R EAD A: POKE T , A 
140 NEXT T 
1~0 POKE 788,~2 : REM DI SABLE RUN/S TOP 
160 DATA 234 , 76,B~,3,96 ,1 6~ 1 197,2 01, 6 4

1 
208 , 2 4 9,173 ,141, 2,208,24 4 , 1 6~, 14 ~ 

170 DATA20 1, 127 1 208 , 8 1 169 1 0 1 133 ,1 4~ 1 76 , 
84,3,23 4 , 7 6,e~ , 3,0 

180 RET URN 
David Grisrwood, Sun derla11d, Tyne & Wear. 

data=O for save and I for load. 
Thi s can be used to save 

arrays provid ed the array is 
lotallyco ntaincd in one page of 
memory and the start and end 
address are loaded from the 
appropriat e syste m variables. 
JM11/lins. 
New Briggart, Leeds. 

Dragon INKEY gets 
flashing cursor 
While writ ing a CES IL inter­
preter for the Dra gon 32. I 
nee ded a flashing curso r during 
an INKEY input. I set about 
disasse mbling the ROM and 
found a suitabl e routine at 
address 48053. Howeve r, this 
routine proved to be too slow so 
I copied it into the RAM and 
altered the flash rat e. The 
rout ine can be copie d as in lines 
20 and 30 of the program below. 
The speed can then be altered 
by PO KE J~ .N. Where N is a 
numberbet ween oand 2ss( l l or 
12 are suitab le values for the 
cursor) . 

It is important to set the 
highest addr ess for Basic before 
copying lhe routine. To use call 
l'.XE Cl? .. ~. 

10 CLEAR 200.JlSOO 

20 t-O R T = ,f8()53T04$)?6 

:JO POKS (T-(....,J-32500 )) , 
P EE K(T) :NEXT 

40 FORX • l TO IOOSTl""P 10 

SO tXl ~C J2SOO:AS= 1NK E YS IF 
A$z""T II EN SO 

60 PRINT .. O K .. ;T 

70 POKE 32.505.X 
80 NEXTX 
I H Rees, 
Swansta, South Walts. 

Dragon colour 
extensions 
The Dragon 32 is quoted as 
having 8-colour graphics. In 
prac tice four colours are the 
most you can expec t on one 
screen. 

The routine below dem­
onstrates a number of diffe­
rent colours that are not gene r­
ally available. which can be 
used as bac kgroun ds on the 
high-resolution scree ns. The 
routine produ ces at least six 
new colours by mixing those 
already available to form com­
binations and fills the screen 
with them. 
Stephen McCoy, 
Wantage, Oxo,r. 

..... ---------------------···-----·------------------------··················---------------------------------------------------------
SETUf> kty• •rt n btl .. for Ptrh<l Soft.or, . ARROIIED KEYS 1ov1 on1 chor" l tr I DELETE d1l1tu forturd ond COf'Y dtlt l H b"koord 

---------·--------·----------------·----------·-----------------------------------------------------------------------------------·--
"OVE ONE 

NORD 
FORNARO 

14 

IIOVE ONE 
NORD 

BACKWARD 

"OVE ONE 
SENTENCE 
BACKWARD 

IIOVE ONE 
SENTENCE 
FOR NARD 

"OVE ONE I "OVE ONE I ltoVE TO 
PARA6RAPH I PARA6RAPH I BE6INNIN6 
BACKWARD I FORNARO I Of !Ell 

IIOVE TO 
END OF 
TEil 

DELETE 
NORD 

FORIIARD 

DELETE 
NORD 

BACKWARD 
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WANTED! FULL-TIME AND FREELANCE PROGRAMMERS -
WITH IDEAS! 

Artie Computing , the mak ers of 

Gobblemon , Goloxion, , Ship of 
Doom . Combat Zone Voice Chess 
and many other best-selling home 
computer games ore looking for 
progrommen wi t h brigh t ideos! 

Ho ve you 9o t t he e•m• of the 
clec:ocle loc ked ow. y ln 1lcl• your h_,, 
Could you Invent another Pac.Mon? 
Or t he 1980'1 answer to Space 
Invaders? 

If you con de-v1se new games and 
write th.-n into V110rkable 
programs for a wide range of 

home comput en then you could be 
the person we're look ing for . 
Excellent opportunities ovoiloble for 
full -time sroff to work from our well . 
equipped head -office ideally 
situated between the delightful 
seaside town of Sridlington and the 
City of Hvll 

££££££ 11 for Pro,ramsl 
Freelance programmer s 

copitoliie on your skills now I Artie 
will purchoH new programs 01 well 
os guorontff high royalt ies on oll 
subsequent soles . If the game you 
devi se is ~n moderately 
successful this could mean 

con siderabl e earn ings for you . 

Unllmlte4 tec.hnfcel su pportl 
If W'e' think your ideas hove potentia l 
we will prov ide you with full 
techn ical support - all the 
hordwore you need , assistance with 
program development and advi ce 
on how to create ~n more populor 
program s. 

All applications will be treated in 
the strictest confidence, and should 
be addressed to the Managing 
Director , Artie Computing limited . 
Main Street . Brondesburlon , 
Ot1ff1eld . Y02S 8Rl 



lr your associalion has something special on lhe agenda or ir 
you'n jusl started a nt w one, con lact us at Clubntt , Ptrsonal 
Computer News, VNU, 62 Oxrord Strtt t , London \VIA 2HG . 

Getting a grip 
Running comput er courses for 
locaJ business people and help­
ing local scou1s with their Duke 
of Edinburg h awards are jus1 
two projects Grimsby Compu ­
ter Club has recent ly under­
tak en. 

Th e courses, free of charge. 
were held at a local library. 
Individual business needs were 
discussed and club organiser 
Ian Fell gave demo nstrat ions of 
a micro's advanta ges over 
manual methods, using a TRS 
SO Mode l I wi1h twin disk drive s 
running CP/M, a Torch and a 
Sirius. 

Those a1tending 1ried out 
everything from spreadsheets 
to accoun t ing programs to dis­
cover if a micro would benefit 
their business, meet ing weekly 
over a six week period. More 
such courses are planned for the 
future. 

The club 's Ta ndy. gro up. 
which Mr Fell co-ordinates, is 
busy making a metal robot arm 

after a young member pre­
sented designs by two of his 
school teachers. The club is 
loo king into methods of making 
it and seeing which micros it will 
run off - its final use hasn"t yet 
been decided. 

As for the scout s. Mr Fell 
sa id: · A local group decided to 
do computing for thei r Duke of 
Edinburgh award - they've 
got all the awa rds they were 
going for.' 

Th e club's 200 members 
aue nd comput er fairs around 
the country and hold 1heirown. 
Their last drew 4,CXX) people. 

Over 16 popular micros are 
cate red for including the BBC, 
TRS 80, Cortex, Apple and 
Atari. 

lmN: Grimsby Computer Oub 
V...: St James School Aistmbly 

H alJ. College Street , 
Grimsby 

-......,: Altcrm1ti\'c Mondays at 
7.JOpm 

c..e.t: Ian Fell on 0472 49248 

The HP150-a touch of magic 
with its unique touch screen the HP150 is 

the ideal electronic office 
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.SANYO 

FOR THE FULL COLUMBIA RANGE AND THE 
SANYO 550 AND 555 

Prices from: 

SANY0-£899 
Including: 

WORDSTAR. MAILMERGE 
SP ELLS TAR. CALCSTA R. INFOSTAR 

SAGE INT EGRATED ACCO UNTS 

COLUMBIA-£2 ,650 
Including : 

SOFTV,/ARES UPERPACK 

Please contact 
SANDRA WOODLEY 

Berkshire Micro Centre 
I Shut eEnd 

WoldnghamBerkllhlre 
Tel :0734&782288 

Our complete Uslln2 or clubs and user groups w ill contin ue lo 
appear occasiona lly. In th e meantim cC lubnet w ilJ bring you news 
or new clubs and events. 

PRICE BREAKTHROUGH 
PRINTERS : 
EPSONRXBO ... . ...................... .......... . £249.00 
EPSONRXBOF /T ................. ...... .................. £279.00 
EPSON FXBO ............. .................................. £379.00 
JUKI 6100 ......... ........................................... £375.00 
STAR DELTA 10 .... ... .............................. ..... £365.00 
KDCFT5001 ................................................ £259.00 

MONITORS: 
SANYOMONODM2112........ ...... .......... . .. £75.00 
SANYOMONODM8112CX ..... .................... £99.00 
MICROVITECCOLOUR1431 ..................... £219.00 
MICROVITECCOLOUR1451 ..................... £339.00 

PLUS FULL RANGE OF SEIKOSHA 
PRINTERS, TORCH DISK PACKS 

ALL AT INCREDIBLY LOW PRICES. 
ALL PRICES INCLU SIVE OF V.A.T . 

microlFJJ.Srr Ho;::-! ~ The....... -
<) ~ 

01·7291778 ~ -~ T 

·- --·- \ 
57 Haxton Square, London N.1 
PHONE FOR PRICES & FULL RANGE 

PCN MARCI-I JI 198,1 



GOOD FRIDAY 
APRIL 20TH - 10-6 

EASTER SATURDAY 
A PRIL 21ST 10-6 

EASTER SUNDAY 
APRIL 22ND 10-6 

l~o~~~~~~' 
~ - ~roup Ticke ts cut out the coupon opp os ite. 

Please send me the following: 

Advance Tickets ot 
£1.50 each 

Group Tickets ot 
£1.20 each (10 or more) 

I enclose a cheque, mode payab le to 
VNU Business 
Publica tions fo r t ....... . 

Charge my Ac.cessl 
Borclaycord N o. . ..................... .. 

Signed 

Nome 

Address . 
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You know the story, the Micro you 
tho ugh t would give endl ess ho urs of fun soon 
beco mes a f1ve minu te wonder. You get bored 
and du m p it o n the shelf to gather d ust. 

Wit h the introdu ction of Micro net 
800 you now have access to a vast mouth­
watering menu of facts, f1gures and fun. 

If we said it was a major breakthrou~ h 
in m icrocompu ter techno logy we wou ldn t 

be &,oing ove r the top . 
Just recentl y at the W hich 

Compu ter Show we p icked up 
t he prest ig ious RITA award for 
Systems Innovatio n of t he Year. 

RITA is the 'Oscar' of the 
co mpu ter indu stry. Judged and 
sponsored by the major forces in 
relate d institutes, associations 

and pu blicat ions. 
Incred ibly all it costs is just a 

pound a week to take up a subscri ption to 
the Mic ron et syste m. Plu s, for mo st of yo u, 
a local telephone call whenever you want 
to con nect up . 

TI1en you've got 30,000 pages at your 
f1n&>ertips, inclu d ing Comp uter News Flashes. 
all that ·Prestel has to offer, and Micronet's 
SwapSho p. Wh ere you can buy anyth ing from 
joysti cks to second-h and com puters. 

Inte ract wi th our daily news update. 
You can even take over the wo rld ; compe t ing 
a&r.iinst hu ndr eds o f oth er subscribers on th e 
system, in ou r 'Stamet' game . 

If we haven't won you ove r with that 
the n t ry dow n loading our wide selecti on of 
fi·ee games and ot her tcle-sofrware. 

atu rally, you can n m household 
acco u nts, manage busi n esses, talk tO o th er 
subscribers nationw ide using th e system. 

The list is endle ss and so is the fun. 
Th e only additio n you need to co nnec t 

with Micron et 800 is a mod em un it. 
Apart fro m that all you'll want is a pen 

to f111 in the co upon for more in form ation . 
The n we' ll have you linked up in no time. 

---------! Befo re th e d ust set tl es, 
in fact. 

~ ~~ 'l'lll•~-----"- rk:;;-~;j""~Ml~~1:: I 
\ hcronn 800. I 

-1 
I 
I 
I k kp,ho,1t· 

I \tl ( R<)' l 1 800.'lcnplc ... coue1. l5i lMnl\,.'OOllRo.t,cl. l ontlonl C1R 1:\IJ. 1 L--"'~. ~-~ 
\lk,M,,,11 .......... .,,...,.l,.,...1., 1...._i..,a.....i . 1,...dn,,,l(i MI\0 .............. 01}'.~lltJ 

-r.. ... 1...ltlwl'r, .. -~ .............. ,L, .... , ... wi.-M .... _ 



r ~,=,, ~,,;~~ri. 
It's not polite to point - at least that's 

what many of us have been brought up 
to believe. But longtime scientific and 

professio nal comp uter manufac turer 
HCwlett- Packard has now embarked on a 
campaign to make pointing and even 
' touching' not o nly respectable, but desir· 
able. It s new micro - the HP-150- has 
been launChed in this co untry with a 
built -in 'to uch-scree n' system that allows 
you to issue inst ructions by pointing at the 
screen. 

The touch system is the first major 
aJternativc input d evice for a personal 
computer since the mouse - so its 
introduction on the HP-150 is an 
im port ant eve nt in its own right. And the 
fact that this revolut ionary new system is 
being introduced on H-P's first majo r 
entrant into the PC market is even more 
significant . 

Construction 
The HP -150 is not just a new business 
micr o with a specia l gimmick. It's also an 
incredibly well-built and high-powere d 
MSDOS machine that would tum a few 
heads even withou t the touch ·screen 
system . It comes with two of the new Sony 
3'1.!:in dri ves, 256K stand rd RAM , a 
high-resolution green-screen monjtor, two 
RS232 ports , one IEEE port and uses a 
bui lt-in battery-bac ked clock which con· 
sta ntly displays the t ime on-screen. 

The keyboa rd is a good deal supe rior to 
that of the IBM-PC (the mach ine that 
H-P's managing director has said he sees 
the I-IP-150co mpetin gaga inst) and offe rs a 
set of eight function keys across the top to 
offer an alternative to select ing op t ions by 
touch-screen. The cursor key arrangemen t 
is also quit e extensive with dedica ted 
functio n keys for moving to next and 
prev ious scree ns, moving tot he top of a file 
and moving up. down, left and right. 

Th e disk drives are quiet, effective and 
reliable - part icularly when used with 
H-P's built-in Personal Applications Man· 
ager 'front-end' program and (31nin isn't 
the only disk system supported: you could 
run either SI/, or Sin floppies or take your 
pickofwinchestersystems). Th e front-end 
p rogra m boo ts up automa t ically from the 
master syste m disk and immediately scans 
bot h disks for programs and then lists those 
prog rams in touchab le boxes on-screen. 
You oqly need to uch the box with the name 
of the program you want and it will light up 
in prepa ration for use. Th en just press the 
'Start App lication · key and PAM will go 
and get the program and run it. 

The disadvantage of' this system. how­
ever , is that PAM does seem to slowd own 
the disk system. It can take more than 
ten seconds to load a program from disk ­
and somet imes a good dea l more than 
that - but it seems that the reason for this 
slowness has more 10 do with the back­
ground operat ing system than a lack of 
speed in the hardwa re. 

Thi s observat ion was confirmed when 
runnin g the machine unde r Microso ft 
Basic while writing to and ready from the 
disk. It was appreciab ly (at least twice) as 
fast as the disks running under the Perso nal 
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H-Pintouch 
Geof Wheelwright points out the pros and cons of H-P' s ISO. 

Applications Man ager. Probably a little 
furthe r work on ' tweaking' this interface 
would speed up the disk system consider­
ably . 

With this reserva t ion aired , however , 
there's a good deal abo ut PAM that other 
front-e nd des igners could do well to 
emulat e . There is, for example, PAM's 
disk formatt ing procedure which allows 
you to form at several disks at once in one of 
two form ats; IBM 3740or H-P format. The 
disk system also prompts for a name with 
every new disk that you format, so that the 
disk is ' labe lled' bot h internally and 
exte rnally. 

PAM also takes care of run ning the 'File 
Man ager' which does all the regular 
MSDOS-type t asks such as displaying 
directories, read ing through files (which 
1-1-P calls 'browsing') , copying files and 

backing up disk s. 
Th e shell also t akes care of displaying 

certain bits or background information 
such as the current time and date. how 
much room is left on the disk and the 
currentl y-held functio ns of the touchable 
'softkeys ' at the bottom of the screen . 

But if you're not fee ling up to learning a 
new operating system (and you' d have to 
be pretty lazy not to bother with one as 
friendly as this) th en you can always go into 
standard MSDOS and run the HP-150 
from th ere (although you 'll have to forego 
using the touch -screen if you do). 

The software currently provided for use 
with PAM and the touc h-screen system is 
high quality stuff - with the old 8-bit 
Visicak program being adapted for use 
with touch, and two new programs being 
speci fically adapted for use o n the HP-150. 
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Memomaker is an easy-to-use bare 
bones word-processor provided by H-P as 
a down-market alternative to Micropro' s 
Wordstar (also offe red on the 150) and 
Graphics is a similarly simple business 
graphics system. 

Memomaker is made that much easier to 
use with the facilities provided by being 
able to touch the screen . Alt hough the 
touchab le grid is only 14 rows by 21 
columns, you can often use your finger to 
get on or near the piece oftex t you want to 
modify within a document , although if it's 
not on-K ree n you' ll have to scroll th e 
screen down until it 1s: 

So cursor movement quickly becomes 
not a matter of tr ying to remember a 
Wordstar ,style series of control keys, but 
rather a pointing to a genera l area and 
using the curso r keys for exact positioning . 
And block move s are also simple - just 
put you r finger at the beg inning of a block 
and then at the end. and Memomaker will 
mark the text in between in inverse colou r 
and ask if the block is OK. If the block is 
indeed 'OK' , just press the on-screen box 
saying so and it will be moved. 

Documentation 
The HP-150 uses IBM-style, thick ring· 
binders to hold its documentation . The 
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binder s are easy to use and have stick-o ut 
tabs and a quick-refe rence.card which lets 
you find what you need to know quickly 
and easily. The docum entat ion makes 
copio us use of screen shots and highlighted 
text to clari fy important concepts. 

They are so similar 10 the IBM 
manuals in style and conte nt that it might 
seem that H-P has tried to redefine the 
extent to which machines are IBM· 
compatible. Although the H P-150 runs 
MS DOS - and not IBM'sown proprietary 
ope rating system (PCDOS) - the systems 
are similar enough that software suppliers 
shouldn 't have too much problem mod­
ifying their IBM programs to run on the 
HP-150. 

The ring-binder approac h is not only 
IBM-like, but also makes foreasysoftwar e 
updating as old pag es can be removed and 
new ones slipped in. 

Printer 
Th e H P-ISO has the adde d capability to run 
a built·in thermal printer in the top of the 
machine which can easily be con figured to 

TINIIP-150'• ____ _ .............. _ ... __ _.,_. ____ ... __ 
.... .... -, , .... ,_ c. INIIM IIIN II --- .. --... -· .. ..., __ ,. ... __ _ 
....................... tlM,..... .. --

prin t formatted text as well as do screen 
dumps . Th e text resolut ion on print-o uts is 
very good, with a highly readab le typeface 
gracing th e thermal paper - although 
some graphic outputs su ffer from a little 
'st reaking' and the occas ional thin white 
line where the printer has missed a 'pass' 
across th e pape r. 

The printer is also very quick and quiet 
- it will print a whole graph ics scree n in 
about 40 secon ds - which is quite 
rema rkab le given the quality of the 
finished product (sec Figs I. 2 and 3). The 
print er can also use the underlini ng and 
boldface optio ns built into the Memo­
maker program - and although the rmal 
paper coming off a roller isn't what you 
would normally send your correspondence 
ou t on, it does pho tocopy very well if you 
want to transf er the text lo letterhead 
paper. 

Th e printer can also be set to stop at the 
end of every A4 page , so you can sepa rate 
pages evenly without having to t ry and 
figure out where page break s shoul d be. 

At the very least, this printer is an 
excellent dev ice for getting hardcopy 
;backups' and previews of your wor k -
and because it's an integra l part of the 
HP-150's design it ta kes u p little extra 
room by just sliding into the top of the 
monitor (see pho to). 

Interfaces 
The HP-150iswell -equ ipped with holes for 
plugging in whatever you're likely to use 
with it. It has two RS232 serial communica ­
tions J)Orts, one IEEE port (the H PIB or 
Hewlett-Packard Interface Bus) and two 
memo ry expansion slots that allow for 
growth to 640K. The HPIB might look to 
be fully occup ied as it' s what H-P uses to 



Personal Computers from Fujitsu. Japan 's Leading Computer Manufacturer . 
Think of microtechnology and you think of j.ip.m. The undisp uted 

le.iders «nd innovitors. The home ofvirtui1,)Jy every world-famous name in the 
field. 

At the heirt of ill microte chnology is the computer. And Ja~ n·s lea.ding 
computer manufacturer is Fujitsu. We ma.ke everything from one·chip micros 10 

luge·scile systems. 
Now, Fujitsu ii.re li!.unching their personil.l computers in Briuin. And 

bec«use we m.mufactu re • II our components ourselves. we c,1.n offer superb 
personi!.l .1nd business systems .a.t competitive prkes. 

We ue m.iking • long term commitment in Britain . And we're looking for 
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We're going right to the top. Make sure you're there with us. 

• 
FUJITSU MIKROELEK T RONIK I Curfew Ym i.ThamesStreet.Windsor. BerkstureSL4 ISN. Telephone numbe,0753550551. 
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run the two disk drives that come with the 
machine - however , the interface plugs 
that connect disk drives 10 t he HP-150 arc 
male-female, so that other peripherals can 
be daisychained off the back of them. 

The serial and internal expansion inter­
faces are both easy to use and configure. 
Th e HP-1 50 comes with a built-in terminal 
configuration program which is easily used 
to set baud rates and other specificatins of 
each serial port , as well as the default 
values for prin ters and disk drives. 

This means that you can use the HP-150 
wit h most elec t ronic ·mail systems without 
having to purcha se a communica t ions 
package (alth oug h if you want to do much 
more th an just limited on- li ne input an d 
mail read ing , you'll need to get 1-1-P's 
DSN-LIN K commun icatio ns package). 

Verdict 
The HP-150 is a very nice machine. lt 's 
well-built and reliable. uses state-of-the­
art technology and offers every opportun­
ity for expansion that you ·re likely to want . 

Any slowness imparted to the system by 
PAM can probab ly be dealt with by H-P 
with a few revisions to the BIOS, although 
if that take s away from PAM' s usefulness 
as a front-end system I wouldn't bo1her . 

The HP-ISO is. however. expens ive. The 
basic dual disk drive system clocks in at just 
under £3,000 (although there is a no-disk 
opt ion for using the HP-150 as a terminal 
that costs £600 less) - makin g it a 
compet itor to the IBMPC rather than 
Apple's new Macintosh (for a comparison 
of the Mac and the HP-150 input systems 
see the following page). 

But as a competitor to the IBM PC, it 
beats the Big Blue hands down . Even 
though it's more expens ive on the face of it. 
you would do well to remember that the 
H-P's price includes many more built-in 
interfaces than the IBM, more memory , 
has the touch-screen system and one of the 
best mo nochrom e monitors rve ever seen. 

If you want an MS DOS machin e and are 
willing to spend close to £3.000 on it. I 
would vent ure to say that the HP-150 is the 
best you' re likely to find. 

-TIIIN -----
-
-

.£2,900 
Intel 8088 at 8 Mhz 
I60K 
256K expandable to 
640K 
9-inch green screen, 
80 x 24 
ASCII code 
keyboard , 8 function 
keys, numeric keypad 
HP· IB, RS-232. RS. 
232 and RS-422 com· 
bined. 2 Sony disk 
drives. opt ional 
2674A built-in print er 
MSDOS 
PAM (Personal Ap­
plications Manager) 
and MSDOS uti lities 
H·P (UK) (0344) 
773100 
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Keyboard alternatives: 
touch screen or mouse 

Th e technology behind the ··H·P 
I Touch" has nothing to do with either 

screens or touching. You don't need to 
physically touch the H-P·s screen to use 
the "touch" interface - nor does your 
finger actually have to come in con1act 
with any solid object. All you have to do is 
interrupt a grid of infra-red beams. 

The bea ms work in much the same way 
as thoseau toma1icdoor-ope ners in many 
large supermarkets and airports - an 
infra-red beam is sent from one side to the 
other. When you interrupt the beam a 
switch is activated. 

In the HP-150 instead of one beam 
you have a series of them , each repor t ing 
an x and y co-ordinate on the grid. But 
because the HP-ISO cannot accept more 
than one x-y co-ordina te at once. the 
intercept points have to be kept no 
smaller that the size of an average finger. 

This means that you can' t , for exam­
ple, move the cursor chara cter-by-char­
acter in an SO-column word processor ­
although you can get to within a few 
characters of where you want to be. And 
once you ' re there, you can use the keys to 
·fine-tune' the cursor position. 

Cont rast this approach with the 
mouse input device, popularised by 
Apple on its Lisa computer and (more 
recently) its new Macintosh. Both the 
mouse and touch systems are conside red 
as alternat ives to the much-slandere d 
QWER TY keyboard . 

Accuracy 
The mouse wins hands-down on accuracy 
- you can move the mouse poin ter 
aro und the screen charact e r-by-charac­
ter. Although the des igners of the touch 
system might arg ue that they were limited 
bythe fatnesso fth e human finger, people 
who want to move the cursor straight to a 
given word will not find much solace in 
this reasoning. 

Ease of use 
The touch scree n wins here. Although 
the mouse may be more accurate , it is 
some times difficult to find a surface that 
1he mouse can easily roll across and it's 

of1en easy to get disorient ed between 
screen and mouse. The touch screen 
doesn't present any such problems- just 
point to the area on the scree n with which 
you wish to work and you're (almost) 
there. . 

I found that on average it was faster to 
point to a piece of text with the 
tou ch-screen and then fine-tune with 
cursor keys than to move one hand to the 
side of the keyboard. move the cursor 
with the mouse and go back to the 
keyboa rd again. On the Macintosh , this 
problem was compo unded by the lack of 
cursor keys-yo u have to use icons at the 
side of the scree n to move text up and 
down. 

The other importan t point abo ut the 
touch system is the fact that the whole 
machine isnolt ied upt oi t . Youcangetby 
without using touch at all. If you want to 
use function keys instead or the labelled 
touch boxes at the bottom of the 
HP-ISO's screen. or use MSDOS instead 
of PAM-y ou still have that cho ice. The 
whole machine is not dependant on the 
alterna t ive input device. 

Conclusion 
So the biggest stre ngths or the touch 
system are that it is more immediate ly 
easy to use and that it isa tru e alternative 
input device in the sense that you don' t 
have to use it. You don 't have to try to 
claw back some empty space on your desk 
in order to run a mouse around. 

However, on the frO"fSOf accuracy and 
diversity of use the mouse is likely to 
conlinue to win. There are already 
several types of mice available - not all 
of which suffer the same probl ems as 
Apple' s mechanical rolle r-ball model -
and the mouse "'environment"' is becom­
ing an increasingly popular feature on 
new machines. 

Probably the most importa nt differ­
ence between the systems is that a mouse 
makes the Mac, while the touch scree n is 
only one of the interesting featuiesof the 
I-IP-150 - one that it could quite 
effectively ope rate without. 
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M~D.R. 
SAVE ££s-CONSULT US! 

Whether you' re thinking of buying a micro, periphera ls, or softwa re, for business or pleasure 
- consult us and we will advise you as to making the Right Choice. 

ALL FOR £7.25 MEMBERSHIP FEE 
• If you know what you want, we can supply all hardware, software and peripherals at a 

GREAT DISCOUNT (10-20%) 
Examples : 
SANYO MBC 555 
COMMODORE 64 

£810 + VAT 
£143 .65 + VAT 

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

FULL REFUND 
Write to us at: 

MDR 
27 Belleville Road, London SW11 6QS 

- stating what your purpose or user-problem is, or what particular piece of Hardware/Software you're 
interested in. Please enclose a cheque or postal order made out to MOR for £7.25. 
THERE ARE NO HIDDEN CHARGES REGARDLESS OF THE AMOUN T OF TIMES YOU 

USE OUR CONSULTATION OR PURCHASE SERVICE 
We will reply to your letter by phone or in writing within 1 O days, or you will receive a Full Refund. 

MDR 
Credit FaclUtles Avalla ble 

MDR's MOST EFFICIENT MAINTENANCE/EMERGENCY SERVICE 
ALL YOU PAY IS 14% of Hardware cost per year 

What you get 
24 hr EMERGENCY SERVICE 
48 hr REPLACEMENT MACHINE SERVICE 

OFFER OPEN TO BUSINESS 
AND HOME USERS 

And if you do not use th e se rv ice you get half annu al premium retu rn ed 

Write to MOR for more informat ion stating machines/per iph erals for cover 

I enclose CHEQUE/POSTAL ORDER FOR £10.00 

NA M"- --------- - -------
ADDRESS, ____ __ _____ ____ _ 

Tel :: ______________ _ 

WHICH SERVICE YOU REQUIRE 
PURCHASING O 
CONSULTANCY O 
MAINTENANCE O 

ALSO ENCLOSE A BRIEF 
EXPLANATION ON THE SERVICE 
YOU REQUIRE 

SEND TO: MDR, 27 BELLEVILLE ROAD , LONDON SW11 6QS 
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No need to be a programming know-all to use your Spectrum to the full , says Steve Kramer. 

Another routine day? 
If you want to be able to use your 

Spectrum to 1hc full. 11 helps to ha\c 
some underst anding of assembly Ian· 

guagc programming of the Z80c hip. But if 
you're 001 familiar with the internal details 
of your Spect rum's opera ting system you 
can s1ill profit from using short cuts in 1he 
shape of rouuncs that arc already in ROM . 

By using calls to the Spectrum 16K 

ROM.orevent he8 K RO M m Int erface I. 
you can of1en produce results beyo nd your 
wildes1 dream s, somet imcssimp ly by using 
a CALL. In this article I shall be looking at 
the sys1em \anables and how 10 use them 
toad\·a nt agc, and will also go 1n1oaccna m 
amount of dc1ail regarding lhe hardware , 
where the possibili ties arc cons iderable. 

You could. for example, construct 
sideways ROM.s as used by the BBC, or by 
ming the extra RAM in 1he lowe r 16K )"OU 

could ga,n access to CP/M operating 
systems . These, howeve r, are ideas you 
wHI have 10 enlarge on yourself. as the 
circuit diagrams and const ruct ion detail s 
alo ne would fill a book . 

I will be present ing a ccnain amount of 
informa tion 1hat v.ill be of use to 1he 
uninitia ted program mer who would like 10 
get some bene fit from machin e code 
without learning how to write it , althoug h 
you should be warned 1hat ('IJ be t rying to 
whet )'Our appetite for more . 

Unless you' re happy converting the 
assembly language routi nes by hand into 
numbe rs and 1hen POKE.mg 1hem in10 
memory, you should get yourself an 
assembler. I recommend lhc Picturesque 
Editor /Assembler and the Monitor/Dis· 
assembler. I also recommend HiSoft's 
Devpack 3. 

Useful CAU addresses 

Prwrtiiq:RST 16(1ou) - The characte r 
.,..hose code ,s in the A registe r v.'111 be 
printed to whicheve r scream is currently 
open. Th is can alsobeu.sed 1oprintcontrol 
codes, it ·rAo, 1NK, ov 1 R, etc. See the 
Spectrum manual for detai ls. °""""' •nd c:lositq; strums for OST 161lmtJ: 
CAU. 5'JJ (1601111 - this SCIS the output for 
RST 16(1011) 10 lhc stream held in the A 

register when called. Nor mally A:a:2 will 
print to the main scree n , A•J will print to 
the printer and A - 1 will print to the lower 
screen. With Interfa ce l connec ted . other 
streams can be used for output to the 
Microdrl\·cs, network or other devices. 

It's also possible to dive rt st reams for 
your own purposes . ~g for controll ing an 
interface such as the Kempston or ot her 
Ccntronics interfaces. 
Dotectiol: W- is NOii _...t : CALL""° 

(1D m) - This CALL will relum with the 
carry flag set if it is not being pressed and 
wi1h the carry flag reset if it is being 
pressed . Note 1ha11his CALL tests for both 
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Caps Shift and Brea k being pressed. If you 
want to 1est for break alone you can use: 

LDA,7FJI 

l"'I A(FE fl ) 

RRA 

JP NC,PRCSSf.0 

Settinc the position using RST lf hOH): CAI I 

»ts. (DD9H)- Thts routine requires the B 
regjs1er to hold the screen hnc number in 
the formo (B • 24~1mcnumber,~if B - 2.i 
this is 1he top hne oflhe screen and if B • I 
this would be the botlom line. 

Unfortunately , due to an ove rsight in 
the writing of th e ROM , you cannot use 
lines 23 and 24 for printing on the main 
screen. So )'OU mlljt use 1he lower section 
by setting up the output strea m for RST 

16(1ou) to be I, and using the top 1wo lines 
of the lower scree n. 

C is 33 minus lhc column number ~g if 
C•33 th is is the left.most column and C• 2 
is the righl·m OSt . Th is CALL automatically 
updates th e S)'Stcm variables for the print 
positions on v.,hichevcr stream you are 
using. as set up by calling .56JJ (160111). 
Caut ion should be exercised on I he last line 
of 1he main screen as a scro ll message will 
be generated af1er printing on the last 
available positt<>n. Thi s will cause a return 
to Basic if answered with nor Break. 

Jn add ition , any attempt to print to 
st rea m I willca uscsc rollingup ofthe lower 
scree n when the availab le space set up by 
1hc syslcm variable DF SZ (23659) has 
been filled . Thi s can make for some 
unexpected results . Obviously . when 
printing to a print er you cannot set a line 
num ber, so the B register is not used . 
Clt•rlncflM whole ICrNft: CA I..L. J.438 (06E 11) 



This clears the screen an d resets the 
a tt ributes to those in system variable ATTR 
P for the mainscreen and BOARDCR for t he 
lower screen (23693 an d 23624 respective­
ly). See the Spect rum manual for how these 
are made up. 
Cleartnrthe lower screen : CALL }438 (06EH) 

Th is will clear t he lower screen only and 
reset the att ribu tes. Not e that bo th the 
above rou1ines rese1 DF SZ 10 2 and can 
corrup t the curre nt channel used by RST 

16(1ott), so t his will need to be reset. The 
current p rint posit ions are se t to the t op left 
of the respect ive screens. 
ScrolNft( the tc rNl"I : CA LL 3S82(DFEH) -
This scrolls the screen up by one line but 
leaves the curre nt print pOSition un­
affected , so if you conti nu ally prin t to the 
same line, scrolling the screen at t he end of 
each line , you will have an effect like t yping 
on a typewriter . p rinting from the bottom 
an d the pr int be ing moved up after a 
carriage return. 
Plotllrt1 ta the tc rNft : CALL 8933 (l2E$ H) -

The po int addresse d by the B register (Y 
0-175) and the C registe r (X 0-255) will be 
plo tted to the screen. The INK and PAPER 
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colo urs can bese t up previously by loa ding 
the syste m variab les fo r the att ribu tes with 
the colo urs you req uire, or t he current 
att ribu1es will be used. . 

OVER I can be set by SET o. (1v+37) or 
reset by RES o, (1v+87), and any poin t can 
be unplo lted by SET2, (1v+87). Note that it 
is perfectly possible to plot to t he lower 
screen , and this shou ld be avo ided, if not 
required, by setting the stream required 
with the 5633 (l(,Olt-1) CALL. 

Getting a number to a stream 
This is t he most complica ted rout ine so far, 
and does not have a simple CALL add ress as 
such . There is a routine in the ROM for 
taki ng a 16-bit numbe r from two add resses 
an d outputti ng it in decimal form, bu t it has 
the disadv antage t hat the number must be 
sto red 'about face' from the way that the 
280 stores t hem. This means that you must 
load the num ber into a register pa ir an d 
then st ore it back int o a space in memory 
the opposite way round ie high orde r byte 
first. A short progra m such as t his will 
se rve: 
LD oe ,( ad dress where numbe r stored) 

LO IIL,S P AR E WORD 
LO (ttL).D 
lN C 1-tL 

LD ( IIL),E 

The ROM ro utine at 6696 (1A28 H) can 
now be called with HL poin t ing to the 
add ress SPARE WORD, which will then be 
output in ASCI I to th e curren t stream. But 
there are some drawbac ks: 
e It will only be outpu t correct ly if it is 
less than 10,CkXI deci ma l an d it mus t be an 
int ege r. 
e The number will be output wit h 
leadi ng spaces so that chaini ng out puts to 
crea te a larger numbe r will o nly work if 
each number output is betwee n 1,000 and 
9 ,999, otherwise spaces will be in trod uced . 

Those of you who have the Spect rum 
Pocket Boo k, and have rea d abo ut th is 
CALL address but not used it, will be calling 
me an idiot, as lhe author po in ls out t ha t 
the E registe r controls the way the numbe r 
is fo rmatt ed . If you have used the rout ine 
you'll know th at this is no t qu ite the case, as 
the E reg ister is igno red. 

There are two ways rou nd this problem. 
First you could write your own rou tine to 
by-pass the first part of the ROM routine, 
such as: 
PUSH DE 

LD D,("L) 
INC HL 
LD E ,(., L) 

PUSH HL 
EX DE,I-IL 
LD E,20H 
J P I A30H 

No t e that the last inst ructio n must be a 
JUMP and the rout ine you have writt en 
must be CALLed, otherwise the stack will 
be mixed up. Th is is beca use t he ret urn 
address is stored on the stack and the 
rou tine rors fro m the stac k the PUSHes you 
have made. You' ll see t ha l the Ereg ist eris 
loaded in yo ur routine, and as this is a 
du plicate of the sta rt of t he rout ine o n 
ROM you ca n see why the Poc ket Boo k is 
wrong. 

No w you can change t he LO E, instruc­
tion to be eit her 48 decimal, in which case 
leading ze ros are printed. or 255, when 
anythi ng sign ificant isn' t prin t ed at a ll . Bu t 
wait a minute, yo u 'll be sayi ng, now I can 
see why t he byte order has tobe changed . If 
yo4 reverse the order of load ing t he DE 
registe r pai r or even load HL d irect the 
number doesn' t have to be reversed, so it is 
wort hwhile rewriti ng this short piece of 
code t o be incorporated in your own 
prog ram as a subrout ine for outp utting 
numbers. 

There is one ot her part to th is rou t ine in 
the ROM wort h conside ring at this point, 
and tha t is the part starting at lA IBH . This 
simply t akes the numbe r in the BC registe r 
pai r and outp uts it wit h no leading zeros 
or spaces. 

With a little thought t hese rout ines now 
give you t he possibility of out pu tting a 
number up to 9999. ~ 

TIM Sped:n1m'1 ROM hNHI a larp number 
ol rotttlnes just wllillfl& to llo tapped. 
Wltenewer._ponttlbf'CNdllocanylnc ...... o111te---·-11os ldetltlllod, oolooltovtfortltlm . 

PCN MARCI-I J I 1984 



PCN MARCII Jl 1984 

The Laughing Shark 
wants 

Virgin Games Ltd., 61-63 Portobello Road, London W11 3DD . Tel : 01-221 7535 
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CONSUMER RIGHTS 
Purcha sing goods via mail ord er ? Ian Scales takes the cons out of being a consumer. 

t_;~) Buyers beware 
Fair means or foul 

by without pCN 
Hardly a wttk goes hone call from 
ge:lting a letter or~ t:eir money after 
someone who has nt in one of' the 
replyingtoan.advert:often , but still 
micro maga:unes. we bear abo ut a 
falrly freque.ntly, ne ban krupt , or just 
companr lhat ~re:o leaving customers 
plain diSappea_ ~norU~irmoneY· 
with neither their g: or the indu§try 

H you look at the natu:mmon To start 
you ' II set why th is is: ;OU need is a little 
up a sonwa.re h~I and an address, 
progrunm1ng ' t even nttd money' as 
tnitlall ! Y°':.:: i1ow you a credit period 
magazines . ur advertising. 
before you pay for )O lassiccaseof'bow to 

At its worst, it's :.c and even honest 
gd mone!.!~ :'n •:., tarttd w~th ~he 
prog~h iltbe Y falldownonde hv::.· 
same n1>eavariablecom ,. 

ButhoMSIYca.ndustry 15 it honest to 
ty in the mkro 'uc1 l)d'o~ it 's released? 
adnrtls< a prod tak mon<Y for• product . 
Or is it h<)MS l to e in u~n use the 
you're stW dev~AJ'1s1 1honesttosell 
moneytodevelop st~ ngth of qualities it 
• micro on the thin gs have haP­
basn'l got?. Al!.!~ases the nrst you'll 
pened, and m ...... Pl J when they happen to 
know abo ut hn;. 

Y~ut if you're careful, and if Y:u.=:.. 
. h oucantessen) 'our c . 

yourng ts , y follow the stepS we ~1,·e 

~r:g.::;:!~u probablY ertd up a httk 
rich<<-

1::e pitfalls of mail o rder a re legion . but 
he catch for micro users is the fact 
hat you often have no choice. 

Freq uentl y you"II find you wan1 something 
you can "t buy in a shop. so you have to t rust 
a mail o rder company with your money. 

Or do you? Consider the follo wing 
wordin g: "Thi s mon ey is sent on condition 
1hat you will hold it as a trustee on my 
be half . and that it will remain mine unt il 
the goods have been se nt to me. If you 
accept th is pay ment you will be deemed to 
have accept ed this condit ion.· 

Let 's say that you pul this wordin g on the 
back of th e cheque you send off to pay for 
the goods - what exact ly arc you doing? 
Note th at you're not asking t he company 
you' re sending the money to do anything 

f - you' re requiring it to do so . You are 
"' t elling the company that . if it accept s your 
~ money, it remains your money. The 
j company is therefore acting as a trustee for 
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you. and should ho ld such payments from 
consumers in a separat e account. 

Th e wo rding was devised by the Nation· 
al Federation of Consume r G roups (New­
cast le (0632) 618259), which can supply 
printed sticke rs to thi s effect. l1s aim is to 
allow potenti al buyers to reclaim their 
money if they aren 't sent the goods and/or 
the company goes bust. Provided the mail 
o rde r compan y compli es with you r word­
ing. your money is held on tru st and isn't 
the property of the compan y, so if the 
company beco mes insolvent your mone y 
can't be used to pay off its debt s to other 
people . 

Fighting chance 
So to protect yourself, make sure that 

the exact wording on PCN'sc heque slicker 
is reproduced o n the back of your cheque . 
and if possible on the back of your order 
form. If you're at all unsure, take a 

photoco py (you'll be needin g more than 
one) and paste it on the back . Now 
pro vided you"ve completed your order 
form correct ly, filling in the correct name 
and address or the supplier , sending the 
right money and fulfilling any other 
cond itions the supp lier makes, then a tru st 
sho uld have been crea ted . 

Even if the supp lier ju st pays the money 
into its ordi nary bank account, the law 
dee ms that your money is held on trust, 
there for e you should have a fighting 
chance of getting it back if the wors t 
happen s. 

Of course. you're still not out of the 
woods. If the suppli er goes out of business 
you'll still have to prove that your money 
passed into the suppl ier's hands. and 
altho ugh th ere 'll be no problem with this if 
it is held in a separat e trust , if it' s mixed in 
with the rest of the company's fund s 
there'll be proble ms identifying it. espe-
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The Art of 
Daisywheel 
Printing 

Thf ~wJuki Modtl 6100 lttter quality daisy whee l prin ter, has 
fullfea turts you'd txp«t to fi nd on a more a pensive printer . 

It can support word procnsing and graphk:/unctlo ni, print 
20 as and uu a simple drop-in daiJy whu L 

The6J()() has J0/ 12/15 pitch.proportional q,acln.g,ut ilizeslBM 
standard Stlectric ribbons, has 2X buffer memory, parallel inter/a« 
bozh tractor fud and serial interface art availabltaJ options. 

That'.ronly the btginning - Beitof al~ the low-ncise Ju kl 6100 
is atumely reliable. 

Yourcan pay more, but you can't buy ~tter than the Ju Id 6100. 

FEATURES : 

• 20 CPS (max.) print speed •Bo ld and 
shadow printing • subscripts and superscri pts 
*Wordstar compatible • Oiablo protocols • Auto 
Underlining • sta ndard 2K buffer • t year parts and 
labour warrant y • Comprehensive user friend ly manual 

~ffllc,o 
0,11 your local dealer NOW for full information on the Juki 6100 
Daisywheel Print~, or clip this coupon and -we'll send you brochures 
and print samples. 

MiMII Pc,lphc,al, lid 
'TH• POW•A ••HIND THE PAINTED WOAD' 

69 The Street , Basing, Basingstok e, 11,mpshire RG24 OBY 
'- Telephone: 02 56 3232 (12 lines) Telex: 8 59669 MICROP G / 

Name. 

Addr ess. .... 

............. Tel No· -· ·· 
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~ ciall y if ther e isn't enough. 
If there is actually a 1rus1 account. but 

the sup plier has take n some money out of 
it , then the peopl e who ·11 actually suffe r are 
the ones whose money was paid in to it first . 
not las t . as the law operates on the basis of 
'first in first out .' You may also find that 
your money has been used to pay off a 
creditor but you can't trace which creditor. 
In t his case selling the property you 
originally meant to buy may be the only 
solut ion. However , th is entail s taking out a 
court order. 

So the method proposed here is by no 
mean s foolproo f. but it will help . and if 
eno ugh peop le use it pressure can be 
broug ht on mail order companies to set up 
trust accounts. 

And the re are ot her conditio ns you can 
place on you r cheque being accept ed. If. 
for exampl e. you 're worried abou t long 
delivery times . then mak e delivery with in, 
say. 28 days a condition of the compa ny's 
acceptan ce of paymen t . 

But 10 avo id such prob lems Jet common ­
sense prevail. If yo~·ve dealt with a mail 
order firm successfully before, it's a 
reasonably safe bet you can do it again. 
And before yo u send off the money. phone 
the company 10 see if it's sti ll in business . 
whether it has what you want at the price 
you want to pay. and whether it's com pati · 
hie with your micro and add-ons. 

If a firm does n 't display a telep hone 
number , and you can 't find it thro ugh 
directory inquiri es, try lookin g else­
where. Th ough perfec t ly reput able people 
do work without a phone, beware of an 
est ablished firm which does n't give its 
number ; if nothing else it might be fair 
warning of the level of after-sale suppo rt 
it' s prepared to offe r. PCN 

,------- - ------, 
I nus MONEY IS SENT ON C.ONDITION I 

I nJ~~ ~~u M~~';E=:~ ~N~\~AT I 
I IT WlLL REMAIN MINE U!'l!"TI L THE I 
I GOODS HAVE BEE N SENT TO ME. IF 1 

I YO~~ro:~~A:~~v:ou I 
I A<X2PT2D TH IS C.ONDITION. : 

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

CONSUMER RIGHTS 

Doft't dNI wilt! • COfflPMJ tbt doesn't puWlsh • 
phonenumlter. 

,--------------, 
I n n s MONEY 1s SENT ON C.ONOITI ON I 
I THAT YOU WILL HOLD IT AS A I 
I TRUST££ ON KY BEHALF, ANO THAT 

IT WIU .. REllAIN M.INE UNTI L THE I 
I GOODS HA VE BEEN SE!"li,. TO IIE . IF I 
l YO~~~ o~~E~A;:~:;ou I 
I A<X%PTED THIS COND ITION . : 

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

lb ke sure the company stlR u:llt1 biefore sendin1 
--,. 

Mae sure you P'lt • 'trust fund' stk:ker on the 
ltKk of your chtQ .... 

r -- - ------- -- -, 
I THIS MONEY IS SE!'l!T ON CONDITION I 
I THAT l'OU WI LL HOLD IT AS A I 
I TRUS'TEE ON MY BEHALF, AND THAT I 
I IT W ILL REMAIN MI NE UNTIL T HE I 
I GOODS H AVE BEEN SENT TO ME . IF I 
I YO~~~~o~':E~A~~~:, ,;ou I 
I ACCEPTED T HIS a>:ri-.'DITION. I 
L-------- - -- _ ...J 

r- ------------------ - ------, 
Received from )f.. . ..... 

I 
I 
I 
I 

,---------- ----, I 
1 ffllS MONEY IS SENT ON CONDI TION I .. · .. · · · · · · · · · · · · · · · · · · · I 
I nJ~ ~~u .. ~·~:~~ ~!\~\!AT I I 
I IT WILL REMAIN MINE UNTIL THE I t he s um of £. · · J 

I GOODS HAVE BEEN SENT TO ME. IF I 05 8 d epos it toward s I 
I YO~~~ o1;1.;E~A ~E:7v:ou I I 
I ACCEPTED THI S CONDITION. : I L __________ --~ I UNDERTAKE TO HOLD TH IS DEPOS IT TO YOUR I 
r-- - -- -- - - -- --, ORDER AS TRUSTEE AND IT SHALL REMAI N YOUR I 
I TH IS KONEY IS S£NT ON CONDITIO N I MONE Y UNT IL THE GOODS HAVE BEEN SUPPLIED I 
I THAT YOU WILL HOLD IT AS A I I 
I TRUST£ £ ON MY BEHALF. AND THAT I TO YOU. I 
I IT WI.LL REMAIN MI NE UNTI.L TH £ I I 
( GOODS HAVE DEE N SENT TO ME, IF I Signed. ... . .•.. .. ....• ... ....... 

I YO~~~: o~~~Eri~~E~':\:ou I I 
I Acx;E PTED TH IS CONDIT ION. I for (Company) : 
L--- - -- -- - - - _ _l_L ________ -- -- -- --- -- -- _ ---- __ _ _J 
wt. tNM fonM i.... Ntft de\'ised by the National Ftdenltiofl of COIIM1mer Groups. One poitnd Mffl to tM qanmtlon .t 12....,. 54:, Newcatt1e u,on 
TYM, N£1 iO€ 10632 6182591 wtN 1et ,ou , kit conlNllnc ttM forms and .UCktn abcwt and debllecl lntonMtlon on the schtmej or JOU can .... tlM reptkas 
printed !Mn. TM sm.el labtk.,. to IN .trbed to the back of your cheq1M(s). n.. Llr&tt form ii for the com,-ny t o 5"" and send tt.ck., so ind ude an SAL 
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vyhen you add up 
micro equals ours. 

You won't find another micro offe ring a range of 
benefits that add up like t he Olivetti M20's. There's a 
choice of seven M20's ranging from a personal compu ter 
through to a highly intelligent workstation that can take 
you into a multi-user network. 

+ 
A wider choice of software. 

We've designed a range of software programs that 
includes general accounting, word processing. financial 
planning. spreadsheets and graphics. But if you find you 
need specialised software that is not available from us, the 
M20 offers a choice off our main operating systems (MS­
DOS, CP/M-86, PCOS and UCSD-P*). So it can handle 
literally hundreds of different software programs to 
satisfy virtua lly every business or professional application. 

+ 
True 16 bit technology for speed and efficiency. 

Un like some of its major compe titors, the M20 is 
a true 16 bit personal compu ter. So it's more powerful 
than most micros. 

+ 
Choice of 16 printers. 

As the world's leading producers of electro nictype­
Wl'iters, we also lead in computer printing technology. 
We make no less than 16 printers compatible with the M20. 

+ 
The M20 can talk to other office machines. 
With its own bui lt-in communications facilit ies the 

M20 can talk to other office machines such as typewriters, 
making them intelligent word processors and printer s. 
And linked to a telephone and com munications equip­
ment it can access Prestel, mainframe compu ters, receive 
or send te lex messages and even Autodial. So the M20 
can take you furth er into office automation . 

+ 
Th e M20 can handle new networking developments. 

The M20allows you to build a multi-user network 
incorporating a massive centra l memory for extensive 
file storage with fully integrated software for electronic 
mail and text and data processing. Building a netwo rk like 
this w ith anyot hercompanywould normally mean having 
to buy components from separate manufacturers. Olivetti 
supply everything from a single in-house source. 

We are pioneers in computer technology. 
Our total investmen t in R&D is one of the largest in 

the world and is committed to advancing computer te ch­
nology for the businessman. We developed the first true 
16 bit personal compu t er for under £:2000 and are the 
leaders in ergono mic design of computers. 

+ 
The depth of service you'd expect from a 

multi-national company. 
Our distributors are the best trained in Europe. 

Before they are allowed to so much as look at an M20 
they are put through a compre hensive course -at our 
very own school. And our force of 600 service engineers 
cover the entire country to give fast and efficient service. 

+ 
Proven reliability in a computer marathon. 
The M20 is one of the most reliable micro computers 

in the world . In fact, in a recent computer marathon, not 
one but two Olivetti M20 micro compu ters ran non­
stop. day and night , for a full week wit hout even a 
single hiccup. 

+ 
Experience that helped us become the leading 

European manufacturer. 
For 75 years we have been helping all sizes of 

business become more efficient. No other company has 
th is understanding of the businessman's needs comb ined 
w ith over 30 years experience in computer technology. 
Olivetti is now the largest European manufacturer of 
computer and office equipment. So we will always be 
around whenever you need us, unlike a lot of computer 
manufacturers who won't even be in business in a few 
years time. 

+ 
At £1,795 it doesn't just add up to a better 

computer, it adds up to comp lete office productivity. 
The Olivett i M20 is available now from only £:1,795 

or £:9.88 per week to lease (plusVAT). And unlike most 
micros, it comes complete with free manuals and a one 
year guarantee. For more infor mation on how to take 
your business into com plete office product ivity, com­
plete the coupon. 



;the facts, no other 

.• 

The M20 CQ,jwt one of the H20 range. 
Dual disc drive, high density disc storace and 
colour craphics. 

r-------------------------, 
I To: Valerie Belfer. British Olivetti, Olivetti House, 86-88 Upper Richmond Road, Putney. London SW15 2UR. I 

Tel: 01-785 6666. Please send me brochures on the M20 personal computer. 

I NAME I 
I POSITION • I 
I COMPANY 1· 11· 1 
I ADDRESS TELN O. a 1ve 11 

~-------------------------~ 



LIGHT WRITING 
Light pens ar e a popular add-on. Piers Letcher looks at four for the BBC and Commodor e 64. 

We're taug ht to read at an early age. 
Then we're taught to write. Learn· 
ing to type is ano the r step in the 

ladder, and one that's fast becoming 
essential to computer users-or maybe it"s 
no1. Lightpens, and other input and output 
devices such as mice, joysticks and touch 
screens. move micros fur t her and furt her 
away from the unfriendly keyboa rd . 

Lightpens can be used in graphics 
dra wing programs as controllers of menu 
dri, ·en software and m computer aided 
design and manufacture (CAD CA M). 

They can also enhance games, and be used 
from within your own programs. 

H ow do they work?The name 'lightpe n ' 
is a bit of a misnome r : the screen draws on 
the pen rat her than vice versa. 

A televis ion picture is made up of just 
one spot of light. This SJX)t starts at the top 
left hand corner of the screen, and mo,·es 
from left to right across the top. It then 
works down the screen , zig-z.agging its way 
down the625 lines tot he bottom right hand 
comer. When 11 gets there It pauses before 
sta rting its Journey again . This happens 25 

t imes a second. which creates the illusion 
that the picture is produced rn one go. 

When you place the lightpen on the 
screen the passing dot triggers a light 
sensit ive detec tor i.n its tip. Since bot h the 
moment when the dot started that par hcu­
lar journey and the time of triggering are 
known. the e".act posi11on of the lightpen 
on the screen can be calculated. 

TI11s means the electronics an,;idc a 
hghtpcn are not as sophisticate d as you 
might think - in fact the special chips rn 
the64 and BBC are more comp licated. The 
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• 6845 C RT scree n controller in the BBC 
enab les the screen modes to be set. and can 
be used to calculate the X and Y 
coord inat es from a lightpen. The same 
chip is used in t he Lynx. 

Light pens for the Commodo re 64 and 
the BBC arc compared here, since these 
mac hines have the chips that add to the 
quality of t heir light pens. 

BBC 
Dltlpe n The re are also vers ions for the 
Dragon, Vic-20an d 64 (tes ted below), It is 
light, crea m coloured and, being oblong 
wit h the edges smoothe d off. it felt rathe r 
u ncomfortable. 

Each version comes with an ins1ruc1ion 
booklet, demo cassette and machine 
specific sheets includi ng a listing of a 
rou tine 10 use t he lightpen from your own 
programs. 

A sensible length of cable (about 3ft) 
p lugs into the BBC's an a log in port. At the 
back e nd of t he pen a small light em itting 
diode (LED) glows when the lightpen 
picks up the TV's dot. Inside t he pen are 
electron i~ which discriminate between 
light from the screen and ambient light. 

Un der no rmal con ditio ns t he pen picks 
up light from the TV at a dist ance of up to 
roughly one inch under normal conditions, 
so there's a switch on the side to tell the 
prog ram when you want it to read the pen. 

I-folding the pen and pressing the switch 
at the same time is awkwa rd , especially for 
fine drawing. The pen tends to shake a 
little, though practice improves this and 
the rub ber tip supplied with the pen helps. 
The tip is put into the nozzle so you can 
glide the pen ac ross the scree n without 
scratching. Using the t ip increases the 
accu racy of the pen but reduces the amo unt 
of light comi ng into it, so t he brightness 
must be turned up when the t ip is attac hed. 

The software supplied with the pen 
includes a skelching program and a use r 
defined graphics (U DG) progra m , and the 
rout ine from the docume ntation was also 
on the casse tt e. Th is is well documented, 
and easy to fit in to you r own programs. 

RH Ughtpen The RH is the most expe n­
sive pen reviewed here. but it's the best I've 
used. It comes in two dist inct pa rts: the pen 
itsel f (rou nd and comfortab le to use) and a 
box of in terface electronics to control it. 

The extra package allows control of 
several hardware aspects of the pen (eg 
sensit ivity). Lightpencontrol isn't enti rely 
governed by the BBC's 6845 CRT control­
ler chip, so it's up to t he pe n 's designers to 
e nsure the signa l sent to the host system is 
as smoot h and accu rate as possible . Mos t 
desig ners don't bother. but R H has. 

The all-metal const ruction of the pen 
gives it a solidit y that plastic lacks. The tip 
acts as a microsw itch and there is a small 
LED at the back. Abo ut th ree feet of 
shiel ded cable co nnects it to t he interface 
un it, which has abo ut a foot of ribbo n cable 
plugging it into the analog in port. 

Un fortunate ly, the end of the pen is 
rat her sharp and coul d cause minu te 
scra tches on t he screen. 

Several programs are provided on a 
cassctle, including a machine code driver. 
ut ilities. a game an d a drawing program. 
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Wit h the ut ilities, pinpoint accuracy can be 
obtained quite qu ickly. 

However, the RH is let down by 
appalli ng doc umentation. Fort u nately, 
you can use it by intu ition. Parts of the 
manual are so technical that they need 
detailed electroni~ knowledge. 

Alt hough expe nsive, the R H is a joy to 
use. With improved doc um entat ion it 
co uld even be used in ed ucatio nal estab­
lishments. 

Commodore 64 
Datapen With the Com mdorc 64 Data­
pen t he brightness and con t rast had to be 
turned right up to make it wo rk effect ively 
- very uncomfortab le on the eyes. With 
the rubber tip attac hed th e prob lem was 
worse. thoug h t he accuracy impro\led. The 
scree n resolution was about four pixe ls by 
two. giving 80 by 100 indentifia b le scree n 
posit ions. 

The docume ntat ion for the Datape n is a 
b it sketchy and un clear. Th e machine 
speci fic sheets include a routine to use from 
your ow n programs. pa rt of which is a 
machine code sectio n to read the ligh t pen 
values. 

It 's a good idea to gi\le away demo 
programs but a p ity Datape n 'sa re general­
ly abys mal, with littl e co ntrol from the 
lightpen. 

Stack Uptpen The Stack is ch un ky and 
robust, thoug h not as a ttr act ive as the 
Da t apen. The switch mechanism is in two 
touch-sensitive ba nds, mak ing it less easy 
to use th an the Datapen. though it has t he 
same reso lution. 

The documenta t ion consists of two 
pieces of photocop ied pape r . but t hey are 
informat i\leandclearlywritten. It includes 
a rout ine which. tho ugh not in mathine 
code. p rovides much more control. 

----U..Rlt-

St ack also provides a games casse tt e 
which works perfectly, though appl ica­
tions software may be a betler bet for 
lightpe n cont rol . 

On t he whole t he Stack gave a bette r 
pe rformance t han the Datapen. Cont ro l 
was more definite and with t he select ion of 
soft ware available you 're not left to your 
own devices . 

Plxstick The Pixst ick is the latest lightpen 
for t he 64. rt comes as part of a package 
inclu ding lightpen. Pixst ick draw ing u til­
ity, three games and doc um entat ion on 
how to use lhc progra m.supplied, as well as 
using the pen from yo ur own progra ms. 

The lightpen is ma de of black plastic. 
and comes with abo ut two feet of coiled 
cab le. It is a thin oblong shape which you 
might find odd to use and hard to handle 
because o f the pull from the coi led 
telep hone -style cable. The lead plugs into 
po rt 1 and since it lacks a contact switch. 
has to be controlled from software. It has 
no LE D indicato r , so it's hard to co nfirm 
that a selectio n has been made. 

The Pixstick d rawing program is one of 
the biggest selling poi nts of the package 
since it offe rs many drawing featues and is 
fun to use. The light pen does all on-screen 
drawing an d p lacing of co-o rdinates. 
Selecting each opt ion is done via the left 
hand shift key. which is rathe r impractica l 
as it's so close to the RU!'llsTor key - the 
space bar could have been used for th is 
func t ion. 

In use with the Pixsick drawi ng program. 
p ictures ca n easily be drawn and saved to 
tape or disk. A major drawbac k o f th is pen 
is that it's not very sensi tive. so when used 
wit h the drawing program the b righ tness 
has to be tu rned up to an uncomfortable 
level to enable work on all colo urs. 

Verdict 
With lightpens the standard of softwa re 
suppo rt makes a major difference. and 
since it's not possib le to make one th at's 
com patible with all software, the ut ilities 
provided are very important. None of the 
pens for the 64 have the kind o f pinpo int 
acc uracy of the RH . but the Pixstick was 
fun to use - not withs tanding the bright­
ness requi red to make it effect ive. mm 
,,.._. Datapcn ....... BBCandCommodore 
64...,,.._ Vic-20andDra1on ,.._ £2.Sinc 
VAT+p&p .......... D1tapen 
Microtechnology , Kinpdcre Rd , Overt on , 
HenlS RG :2.S 3JB (0256)77°'88 ...... Retail 
andmailorderfromDat apen. 

- RH Lightpen-B BC­
,.._ Noneyet ,.._ £45.95incVAT 
.........., RHE lcct rootcS.CbestenonMill. 
Frcnch' sRd ,Cambridg e (0223) 31 l2900llllltl 
Acorn Dcalcrund mail order. 

,,.._. Pwlick ....... Commodorc 64..., 
Ylnlllll Vic-20, BBC and Atari NN £29.95 inc 
VAT + p&.p.........., Computapix ,Gorcs 
Rd, Kirby Industrial Es1a1c051 -S472741 ...... 
Retail and ma ii order. 

,,.._. StackU&.htpen ....... CommodoreM 
....,.._ BBC, Vic-20anc1Atari"* 
£28.75 .......... StackComputen, 290-298 
Dc,by Rd, Bootk . Meney,ideOS 1-933551 t 
...... Rctail andmail ordcr. 
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CENTRONICS ~ 
INTER FACE FOR TH E ~'1, 

COMMODORE 64 

ONLY £29.90 'ic::: 
CENTRON ICS PRINTER 

CAB LES FOR: 
BBC/ ORIC/ DRAGO N 

ONLY £12.99 inc VAT & P&P 

TURBO extended BAS IC adds 

the following 45 POWERFUL , 

EASY TO USE COMMANDS to 
your Commodore 64 :-

SPRITES UTILITIES 

BCOL AT 
MOF GLD 
MOVE CSV 
MULT DELETE 
OFF DOKE 
PUT HALT 
SCOL HIM 
SOT JUMP 
SPRITE KEY 

LOM 
MODE 

GRAP HICS OLD 
PAUSE 

BDR POP 
CIRCLE RENUM 
CLG REPEAT 
DRAW SWOP 
FILL TEXT 
HIRES UNTIL 
INK 
LINE 
PAPER MUSIC 
PCOL CLS 
PNT SOUND 
PRESET SYNTH 
PSET WAVE 

ONLY 

c 14 -9s ! 

AZTEC SOFTWARE 

17 St at ion Road, Mirfield , 
W est Yorkshire WF14 8LN 

TRADE & EXPORT ENQUIRIES 
WELCOME tel. 0924 492826. 

__ _J 



SH l l'l'WA C l'80 (DOT MATRIX ) •••••••• .£ 194 • VAT= .£223.10 
El' SON RXSO (DOT MATRIX) .. ... . ... .£218 + VAT = .£250.70 
El' SO N RXSOFT (DOT MATRI X) •••• • •• .£24 7 + VAT = .£284.05 
El'SO N FX80 (DOT MATRIX ) • •••• •• •• .£324 + VAT = .£372.60 
El' SON FX100 (D AT MATRIX ) •• •• •• •• .£4 37 + VAT .£502.55 
DAJSY STE P 2000 or UCHIDA DWX 3 0 5 
(wew low cost - high qualit,y D.IE.sywheetJ •••• J::2 79 --t- VAT = .£320 .85 
J UKJ 6100 ..... , ••••••••••• ••.••• .•• •• .£379 +VA T = .£435 .85 

THE FAHULOUS 

STAR 
PRINTERS 

STAR GEM I NI 10• •••••• • .£198 +.VAT= .£227.70 
CC P 40 (New amazi,ig porlablt: 4 colo m printer plotter ) 
.• •• •.•. . •....•....••...••.•.••••.•..• J::1o g + VAT .S:l25 .35 STAR DELTA 10 ••••••••• £ 32 5 "t" VAT • .£J7J.75 
DYNEER fOal.sywheel DIVl6 P.irallt:I J •••• ••• J::299 + VAT = .£J4J.85 STAR GEM I NI 15x ••••••• £ 32 5 + VAT = .iJ7J.75 
8ROTHl::R HR.15 ••••••••••• •• •• •••••• J::.:58 9 + VAT - .£4-4?.85 STAR RADIX 10 •••••••••• £ 4 99 + VAT = .£57J.85 
NEW LOW PRICES STAR RADIX IS •••••••••• .£599 + VAT = .£688.85 

MT 80 (DOT MATRlX ) ....... . ........ J::l 9 4 + VAT = _r223 10 We hav e Interfa ce s for a ll types of 

OK.I M IC ROLINES •• •• ••••••• ,, NEW LOW ER PRI Cf.S - CALL ~~':!t~.t;i:s ~~~~:~.98~'::~ ::f;~~t~: QL etc . 
FI DELITY 14 " COLO UR MONITOR 8C COMPOSITE VIDE O ' 

~;~~;~;~~~~~~~~-i~=~;:~~~fRGAINS s ~ 
1.- ttOtJft SCCUNCOM OU.l\'tll'I' {9~ pt.,, \''f • l'.IAl'l.l'J'.MS OMOtR!'. IKJILOl",O ~ IUY Cll ~U. t'OSfAL OKI>~ - $<\111'. DAY 
N..L~ll;S CO\'tlU:D bY nu: f'\AJLOMOU l'HOTtCflO"t ~Nl'.M[ • l'\AllO'i'o\1ot f'\Al~U'IA'iC[ COl'lfAACf) AMMA."10(0 

l'IOO IZOO 
t90l p0(1' 
\t0\ 1006 
1torlOU f! 
,90. U ,a ,o,, 
"''" 

c-M1ro,u 

:~:. m oo 
01 1 U000 

_, 
• P1ofHs.onal 6502 Assembl.e, 

tor O,sc S'(Slem s 
• lndu so y Slllnd.,d ln tef f •les 

• Compt ltbl e w,tto S1~d 
Edi10,s l• - pands 1Klsl 

• f un Oocumen1 •1 10n 

;Slr>"fOrl"l' ... l'"• ,,._,,,..,11.trtcttr 
;,,,.;,~..,~ 
;NO- 0<1~1 h OAOEA 

YOURS 
TOOAYI! 

How your BBC Co-puur c1n be uud to develop 1ny s h~ 
•1cMne cod e progru • in one go! F1cilhles Include 
Col'ld,Ass t•bly , Pseudo·Ops., ht. Librariu , P•ge-d Olp , 
Loc1l L1be-ls e t c . For au1llty de vtlor:,aent • use VASH! 

• '-'.' 

see PR- EST~ 050 49 \',Iii llllC. "O , o)flt9H 
~~~~~~~~~-

0000 ~wt 1000 IT UT 

On e of th e ways we keep a check on th e 
advertising that appears in the press, on 
posters and in the cinema is by responding to 
consumers' complaints. 

Any complaint sent to us is considered 
carefully and, if th ere's a case to answer, a full 
investigation is made. 

If you think you've got good reason to 
complain about an advertise ment. send off 
for a copy of our free leaflet. 

It will tell you all you need to know to 
help us process your complaint as ' 
quickly as possible . 

Th e Advert ising Stan danls Auth ori ty. 
If an advertise ment i5 wro ng. wi re here to put it right . 

ASA Ltd. Oept l Brook House, 
Torringcon Place, London WClE 7HN 

1' U IU' 00111111,iju 1,u OHi ''°' ,'M:" . "o OSIStl 

""''"""'~""" j~~ ~1,0,u,1,u ~ 1l us space is donated in the interesu of hi~ ~tandardso f advertising. 

PO Box 256 Wat f ord HEATS W01 SHY Tel (0923153514 
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VIC20 

Turn of 
a card 
-. Palicncc ...... Vic20plus 
3K SK or 16K memory cxp1nsion 
,.... £9.99........, Commodorc, 
AjaxAvenuc ,Slou gh (7S)7411 I 
,._.. Casscttc~ Basic 
...,,.... None ..... 
Commodore Dea lers 

Patience playe rs bored with 
dealing the cards will be in· 
ter es ted in this game. You 
should be warned. however. 
that no cheat ing is allowed . The 
trad e-o ff is that the machi ne 
will not allow such mistakes as 
placing red on red. 

Objectives 
You must sort the cards into 
four suits after putting them red 
on black in the old fam iliar 
fashion. Each suit must be in 
ascendi ng order from ace to 
king . The com puter me rely 
fr ees you from moving th e cards 
about. 

In play 
You are first asked if you want 
to see th e instructions . 

Once the main program is 
loaded and the rando m num ber 
genera tor has do ne it s stuff and 
'shuf fled ' the cards. you arc 
shown the starti ng point: seven 
co lumn s of cards, ran ging from 
one to seve n cards in eac h 
colu mn. All th e cards are face 
downward s, except the last. 
Th e remaining cards are placed 
face dow n in an area at the 
bottom of 1he screen, labelled 
'deal". 

It is not very likely that you 
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will be able to place a card on 
the 'sui ts' a rea immediate ly, so 
you must t ry and improve the 
situation by laying the cards in 
descending or der on the col­
umn s. until the card you need 
for purposes of buildin g up the 
suits is expose d . 

It is easy to con trol the 
act ion . The commands are 
shown on the screen in abbre­
viations, and they work like 
th is: ' M' moves a card to the 
chose n column , provided this is 
a legitimate move. ·p· plays a 
dealt card onto the designat ed 
co lumn . ·o· deals a new card . 
'S' transfers the card which you 
have successfu lly revea led into 
the 'suits' area. ·c· cancels the 
game you are playing, and gives 
yo u the chance to start again. 

Th e game is faster th an the 
card game it copies. Should you 
decide to transf er a run of car ds 
from one colu mn to another, 
it's done instantl y. Any follow­
ing ca rd is also turned ove r 
automat ically. 

Verdict 
The game has been carefully 
thou ght out. Within the res­
traints of the amount of in­
formation shown the screen 
disp lays are well designed. Col­
ou r has been put to good use. 
and a very limited but approp ri­
ate amount of soun d has been 
add ed. Bui I can't help wonde r­
ing who wou ld want to play 
Patience on a micro. 

RATING (,5) 
ustlng,-1 
Ploy ability 
Useef machine 
Owerall Yahti 

Bony Miles 

Cosmic 
capers 
.._ Mclag.alKtic Llamas Ba uk: 
at 1bc Edgt o(TirM .,.._ Vk 20 
MDl £6,...._ Uamasort 
(07356) 4478 ,.,_. Cas.scue 
"- Machine C- ­
....... None ..... Mail 
order/Retail 

From the man who's brought 
yo u more llamas and camels 
than you care to name . this 
lat est offe ring shou ld delight 
everyone fro m newcomers to 
arca de junki es. 

Objectives 
As a metaga lactic llama you 
live comfortab ly on some ou t~ 
pos t of a forgo tten part of the 
gala .xy, doing what metagalac­
tic llamas do. 

Suddenly , all thi s calm is 
devas tatingly ended by an 
attac k from ZZyaxian cyborg 
arach nid mut an1s (spiders). 
These crawl down the screen on 
thei r webs, and on reac hing a 
certain point .o r if you shoot the 
web. they fall to th e grou nd and 
mutate into disgusting weevil ­
o ids. Ne xt, they start to crawl 
along the floor afte r yo u, poor 
defence less llama. all alone in 
the screen's centre. 

Well , not quit e defenceless . 
You are armed with lase rs in 
your spit , and you do have 
control over an experimenta l 
Planar field generato r. 

So, the baule commences 
and in the best tra dition you 
must destroy everythi ng before 
it ge ts you . With 99 levels of 
play (ye s, nine ty nine) who will 
survive? Llama, or weeviloids? 

In play 
Considering th is is written for 

the unexpanded Vic. you cou ld 
be forg iven for thin king the 
p rogrammer had slippe d in a 
few extra K of memo ry with the 
cassette. 

You sta rt by choosing one of 
32s kill levels. That do ne, it's all 
han ds to the joystick and the 
actio n commences. 

On the lower levels th C 
spiders appea rsingly, and crawl 
alongatfairlyslowspced. Your 
laser spit can trave l a reaso n­
able distance and can bo unce 
off the sides of the screen. 
Though it wields deat h t o the 
spiders you forrunately can't 
shoot yoursel f. 

The Planar field generator is 
in fact a horizo nt al line you can 
move up and down the screen. 
Laser spit also bounc es off this. 
so putting it into 1he right 
position can mea n an ea rly 
dest ructio n for some unlucky 
spiders. 

Weevi loids require some 
ski lful shoot ing and faced with 
two weeviloids you might as 
well forget it. 

It ge ts eve r mo re fra ntic, as 
the waves of sp iders come down 
at eve r increasing speeds. 
Everyo ne will have a try at level 
32, but th ey won' t last more 
than a few secon ds. 

Conclusion 
A good, if not a great, game . 
You probab lywo n' 1 while away 
too many evenings.s ince it does 
begi n to pall after a while. but 
for those first few games you 
will not believe that it's an 
unexpan ded Vic in front o f you. --
RATING('5) 
IMting•PtNal ~~~~ ....,._, ~~~ 
U..ofmachlno ~~~~ 
Orerahaluo ~~~~ 
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7 COLOUR INK JET PRINTER 
£499 +VAT 

With Centronics and free BBC M·parallel interface 
Prints ,cro dump listing. 

overhead trans 
Options auailabfe: parencles 

: Buffered RS232 interface. 
V,ewdata & RS232 inter! 

• Apple II interface ace· 

• IBM PC dump . . 

I Spe cification s, 
640 dots/ line & l 2S d . 84 dots/ · h ots/ hne Hi res . 

me bothaxes 
Friction feed roll .. feed A4 . paper wllh single sheet 

I 

37cps in full colour 
Ink cartrid · I ges. 4 million character life. 



ORIC 

Loki 
goes loco 
- Loki S.- Oric l 48k ,,,_ 
£6.45 ,...._ Joe 1hc Lion. 
21J.215 Markel Street. Hyde, 
Chcshirc ,... Cassctte ......... 
Machine Code .............. None 
...._ Mail order/Retail 

Do you sometimes reel your 
fate is in the hands of the Gods ? 
Well here's your chance to turn 
the tables and make your bid for 
immortality.and I reckon this is 
jus t abou t the best game so far 
on the Orie. 

Objectives 
You are Loki, the Norse Gods' 
very own black sheep. And 
you're out fo r revenge after the 
other immortals have impris­
oned you for thousands of 
years. Despite the lengthy tour 
of Norse mythology provided 
on the inlay the game has little 
to link it to lege nd. 

In play 
The instructions in the program 
are as brief as those on the 
cassette line r are lengthy. Cer­
t ain vital bits or information. 
such as where you are on the 
scree n . are omitted. and the 
'up' and 'down' controls are 
actually redunda nt for the first 
three stages. I wasted a good 
deal of t ime trying to jump over 
things. 

You can play with a 
joyst ick or from the keyboard. 
Not having a joystick to hand I 
found the keys fairly well­
placed and comfo rtable: YIU 
for left-right, KIM for up/down. 

You start at ground le\'el. 
moving very quickly and trying 
to kill everything that come s at 
you. The landscape is a striking 
orange crossed by numerous 
geomet ric valleys. The \•ar ious 
God-like foes appear grouped 
on the horizon. 

Having escaped from the 
Eart h you ar rive in space . And 
here the fun really begins. With 
four directions of travel now 
available you can pitch and 
wheel among the stars at will. 
At this le\'el ifs difficult to hit 
anything, and it's even more 
difficult to tell when you ha\'e. 

The whole game is accompa­
nied by an impressive sound­
track: the space stages are 
particularly good. with the 
threat of impending motion 
sickness being heightened by 
what can only be described as a 
drunken astronaut's hornpipe. 

But my Godly prowess 
wasn't enough to get me 
throug h the black hole to ex­
plore the final stages of the 
game. No doubt they're jus t as 
exciting as the rest. 

Verdict 
This game is of a remarkably 
high standard, especially gi\'en 
the limitations of the Orie. I'd 
be hard pressed 10 think of any 
arcade game that combines the 
use of graphics and sound to 
belier effect , so if you own an 
Orie you need this game . All 
credit to Joe the Lion. 

RATING ( 5) .... .,._, 
....,. . ..., 
U.OflllllldllM -·-

lanThomton 

fl!tfl!tfl!tfl!t 
fl!tfl!tfl!tfl!tfl!t 
fl!tfl!tfl!tfl!tfl!t 
fl!tfl!tfl!tfl!tfl!t 
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Smelly 
business 
..._ Rar Splat .,._ Orie Pltcie 
£1.95 ......_ Tansoft Cambndgc 
(02205) 2261 , .- ea... 11c 
l.....- Machine Code .... 
..... None Olll:lltaMail 
order/Retail 

When Hamelin was infested 
with rats the Pied Piper ent iced 
them out with his nute. In this 
game you. as a psychopathic 
rat-catche r . cruelly splat your 
victims over the head with a 
hammer. 

Objectives 
You must rid a sewer system of 
rats which have infested it for 
years. Cheese has been laid out 
to att ract the rodents and dur· 
ing the annihilation you must 
ensure this supply does not run 
out. The dilemma is whe the r to 
concentrate on saving cheese or 
killing rats. If 15 rats snuff it 
you get bonus cheeses. 

There are other hazards to 
be reckoned with. Noxious 
checsey fumesa re increasingall 
the time. as shown by the 
smellometer , and if you 
are not pretty snappy 1he pun­
ge nt aroma will overcome you. 
Also. the rats ha\'e a monster 
chum. sent imentally attached 
to his furry friends . He looks 
har mless enoug h boUJ1cing 
aro und 1hcsewerswit h an inane 
grin . but his touc h is fatal to rat 
execut ioners. 

In play 
The scree n is filled with sewers 
on six levels connect ed by 
ladde rs. There are 32 lumps of 
cheese scatte red libera lly about 
and rats scurry around waving 
their tails and gobb ling the 

cheese at an ala rming rate. 
With six cont rol keys you 

direct a harassed lit1le rat catch· 
er who. hammer in hand, runs 
up and down the different levels 
chasing after very agile rats. 
The be'st time for execution is 
when they sink their teeth into a 
tasty hunk of cheese: save the 
cheese and notch up one raf. 
Th e slow but sly mor.ster chum 
may materialise at any mo­
ment, somet imes right beneat h 
your feet with disastrous con­
sequences. Exchanging yollf' 
ham mer for a monster aeroso l 
and spraying the beast makes it 
sink into the sewer noor. 

Points are scored for kills and 
a high score is shown between 
games. 

The graphics are good with 
the rats whizzing around at 
great speed. As you approach 
they hesitate, then tu rn and 
scu rry away. Sound is used to 
good effect - there is a short 
musical introduction. almos t 
recognisable as Scott Joplin: a 
loud buzzing noise to warn you 
of oncoming monsters: the 
squeak ing of the rats and a 
rather satisfying squelch as you 
hit them. 

Ve d"ct 
This is a fast single-level game 
a nd therefore quite hard to get 
far with at first. And as your 
rat-killing skill de\'elops quick· 
ly. it's not really "ar ied enough 
to sustain interest for \'Cry long. 

Comp uter games now simu­
late touch. sight and hearing. 
Maybe smell will be next, but 
please - not in this game. 

Nickie Robin-



ATARI 

Game, set 
and match 
.... Tennis.,.. A1ari 
400l800IXI.Pltoo£28.95-
Alari,....C arcrid1c ........ 
Machincoodc...,,......Nonc 
OIIIIIIICcntrcsof1stock.ists. 

You can thrash McEnroe in 
straight sets in this brilliant 
video version of the spore. 

Objectives 
Play a single s match against th e 
computer or against another 
player, or try a doub les match 
with you and your Atari against 
an oppo nent and Atari. 

Th e game follows the prope r 
rules of tennis as far as possi­
ble . Each match is the best of 
th ree sets. with normal sco ring 
(including tie-brea ks) and play· 
erschangingserv ice and ends at 
the right tim es. 

In play 
Your player stands on the 
base line. bo uncing the ball. A 

to uch on the fir e button and you 
serve to the foreha nd . Pu ll back 
on the joyst ick before serving 
and you se rve to your oppo· 
nent' s backhand instead. The 
joystick controls your player. 
Don't worry about manipulat· 
ing the racket - just get your 
player nea r enough to the ball 
and you automatica lly hit it. 

The ball casts a shadow in 
flight - get to it befo re it 
bounce s and the cha nces are 
you will execute an unstopp· 
able volley. 

Once you've got the hang of 
th is. you can start trying to 
place your return. Assuming 
you've reached the ball. press­
ing the fire button causes your 
player to execute a lob. If you 
move the joystic k and press fire 
simultaneo usly, the ball return s 
in the direction of the joyst ick 
movement. 

Doubles is tre mendous fun. 
The Atari controls your partner 
who fortunately plays a pretty 
mean game - so good you can 
somet imes almost sit back and 
enjoy the rallies. 

Th e players are beaut ifully 

animate d - services, in par· 
ticular , loo k impress ively natu­
ral. 

The players can run to any 
part of their half of the court , 
covering side-line 10 side-line 
and base-line right up to the net. 
The ball bounces with a con­
vincing thud and you hear a 
satisfying thunk as racket meets 
ball.Sco res are given at the top 
of the screen. 

Verdict 
An ace of a program and as 

realis tic a game of comput er 
1ennis as you' re ever likely to 
get or want. The perspective, 
graphi cs and animation add up 
to a very impressive simulation 
indeed. Game , set and match to 
Atari Tenn is. 

RATING 

Luting appeal 
Playability 

Useofmachine 
Offl'allvalue 

~f"i~~~ 
~~f"i~f"i 
~~f"i~~ 
~f"i~f"i~ 

TOP VALUE LIGHT PEN 
DRAGON 32/TAN DY COLOU R 32K/S PECTRUM 48K 

THE NEW ADVANCED PROGRAM 
for the Trojan light pens include the following facilities-

• DRAW BOX 
' DRAW CIR CLE 
• DRAW LINE 
' DRAW PICTURES FREEH AND 
'COLO UR FILL DESIGNATED AREAS 
' SAVE AND LOAD PICTURE S 

TO AND FROM TAPE 

' FULL ERASE FACI LITIE S 

All in Hi-Res screen in any or 4 colours 
for the Dragon/Tandy. and 8 colours for 
the Spect rum. 

Send chcq ucs/P.O. 10: 

TRO J AN PROD UCT S 
166 Oerh, yn, Oun nn l , S""anse a S A2 7PF 
Tel: (0792) 205~91 

• DATA ENTRY AND PROCESSING 
• M E U SELE CTION AND CONTROL 

• GAM ES PLA YI 'G 

This is a firsi class program which gives hints 
and tips on how to write programs for t he 
pen. Ideal for many educational uses. 

A lop qualit y pen plus a firs t-class pro gram . 
The best ,,alue pen package availabl e. 

~- ----' 
Micro Computer Software & Accessories 

AL SO AVA ii. ABLE FROM GOO D COM PU TER DEALERS 

PCN MARCii JI 1984 
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Sinclair may be onto a winne r by 
puning Micro-Prolog on the Spec­
trum for under £25. This powerful 

and so phisticated language , which is 
already available for severa l systems, has 
many attrac1ions for ed uca1ionalists and 
ent husiasts. 

Features 
Micro-Prolog (prolog slands for PROg­
ramming in LOGic) is based on predicate 
logic. a language de\'eloped by logicians as 
a formal language of description. Prolog 
was chosen by the Japanese for their fifth 
generation computer project as the core 
language for designi ng expert systems. 
Micro-Prolog has been hailed as an ideal 
subset of Prolog for teaching programming 
in logic, rather than imperative languages 
like Basic. Thus. Pro log tells the computer 
what to achieve , not how to do it. It is well 
suited 1oquerylanguageapplicat ions.s uch 
as expert systems or databases. 

That the package is des igned to be a 
tuto rial on Micro- Prolog is reflec t ed in 1he 
exampl e programs and primer. 

Th is packag e offe rs quite a lot for your 
money. Ther e·s a cassette with Micro­
Prolog. Simple (a front end program), 
severa l exam ple s. an introductory booklet 
and 1he M icro- Prologprimer, all 301 pages 
ofit. The use r is left with afair25K to spare 
in which to, say. build an expert system. 

Unfortunat ely. 1he t ape vers ion is not 
compat iblewi1h Microdrivesand all saving 
and loa ding must be done to an d from tape. 
It should be note d that there is a di fferent 
casselte format with Micro-Prolog where 
data is loaded/sav ed in blocks wi1h error 
checking all the way, lhu s making the 
cassette handli ng quite secure. Not so 
secure is the lack of doc umentation for the 
example programs: you are referr ed to the 
Micro-P ro log reference man ual whic h was 
not avai lab le a1 the time of review. 

Simple is a front-end program whic h is 
loa ded on top of M icro- Pro log and acts as a 
'friendly' buffer between the novice and 
P rolog proper. Much use is made of 1he 
Simple front-end and I have my doubts as 
to the use fuln ess of this type of buffer. 

Documentation 
The in1roduC-tory booklet on Micro-Prolog 
for the Spectrum is a know-nothing guide ; 
maybe too simple a t times. it does, 
howeve r , ge n1Jy guide you through th e 
Stages of loading Micro -P rolog and Sim­
ple , If you can't follow it. sta rt gardening . 
Unfort unately . t he Micro -P rolog prime r is 
not so much simple as bo ring. The style is 

A sample Prolog program & result 

50 

Is Micro-Pro log lhe logical choice for learn ing Spect rum 
progra mming, asks David J anda. 

yawn ind ucing from the star t and I 
co ngratulate the teacher who co uld 
preach-the -Prolog-gospel using this hefty 
tome. 

The exe rcises are not too hot e ith er. 
being of the 'how many tenni s balls will fil 
into a swimm ing pool .. : type which 
make s a bad primer worse. 

In use 
Loa ding Micro-Pro log t akes a couple of 
minut es, whereupon it's bes t to follow the 
leader and load the Simple front end and 
follow th e example s. Ooingyou r own thing 
might well result in co nfusion. 

A particu larly annoy ing aspec t was t he 
lack of the Spect rum ·s key-click which is 
not used. I soo n found myself do ing the 
ZX81 twitch. whic h invo lves p ressing a key 
and looking up 10 see if it was right . 

An edit ing facil i1y is provided by 
allow ing you to list a sente nce, kill a 
senten ce. or k ill a ll, and 1hcre's plus 
int ra-line edit ing using cursor keys five , 
eight and zero. Applicat ions can be saved 
to tape by en tering SA VE nam e. No quo1es 
are needed. and unlike Spectrum Basic all 
input is lette r by lett er . 

Whi le loading. the name of the program 
is disp laye d 1ogether with t he block 
nu mber be ing read in. Altoget her Micro­
Prolog is safe 10 use and I neve r once 
crashed out to Basic. 

When en tering large sente nces, which 
will no doubt have a large number of 
pare ntheses. a full stop and a nu mber are 
displayed which shows you how many 

brackets you have to close. Th is happens 
only wh en you ha\le open parenl hescs an d 
spill on to ano1her line. 

I was fairly impressed wi1h t he er ror 
chec king. which made sense most o f the 
time. Evaluation er rors give a number 
which is not listed in any appendix . Syntax 
erro rs are cat ered for. to a degree. 

Verdict 
Before all you educ.at ionalistso ut there get 
excite d about a not her language for the 
Spect rum, t hink again. Prolog may have 
been around for qui te a whi le. and it may 
also be the ·fifth generation' language used 
by art ificia l int elligence experts round the 
worl d. bul is it a p rogramming lang uage 
t hat yo u would want to use lo teac h your 
student s programm ing? 

One ><:hool of thought reckons Prolog is 
not so good beca use ii encourages you not 
to think procedu rally. To get a be tt er idea , 
it might be adv isable to read 'Begin nin g 
Micro- Prolog' by Ri chard E nnals. 

RATING(/5) 
Features 
Perfonnonce 
Documeatation 
RefialNllly 
Ower1Hw-1lue 

••• • ••• • •••• ••• 
..._Mi cro-Prolog.,.. ZXSpcet rum,..._ 
£24.95 ......... LogicProgramming 
Associates ....... Sinclair Researchand 
dealers. 
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ELECTRONIC ART 
Kevin Bergin paints a favour able pictur e of Salamander 's Grap hics System. 

This first graphics program to appear 
for the B BC's sibling allows the user 
to des ign a picture and save it. or part 

of it. to tape. 
Charact ers. lines. circles and arcs are 

possible and t he program has a numbe r of 
featu res not often found in similar prog­
rams: but t he best feature of the package is 
its ease of use. 

Features 
Graphics System gives the user a wide 
range of basic functions (see table below) 
and some handy drawin g aids. 

------ ·-- -_J 
One is Shape Repetit ion. which repeats 
any of the functio ns in the table. For 
examp le. to repea t a box you move the 
cursor 10 a new location. then press O 
immediately after drawing a box. 

Another drawing aid is Elastic Band : 
this gives a nas hing line from the cursor to 
the last sign ificant cursor position and no 
grap hics package should be without it. A 
nice touch is that the angle bet ween the 
elastic line and the previous line appears in 
the information window. 

Finall)'· Grid puts a grid of dots over the 
screen, which can be toggled on and off and 
is useful for aligning pa r1s of your pictu re. 

Pressing 1-1 (fo r ·home') puts t he cu rsor 
at the centr e of the screen. P places the 
cursor at the last significan t cursor posi­
t ion. Fast cursor movement is possible 
using num bers O to 9, which give p reset 
screen coordinates. These are set when 1he 
user moves the cursor to a position. 
pressing S followed by a numbe r . The 
cursor can 1hen be moved quick ly to one 

Table-Graphics System 
Arc draw sarc withspeci ficd 

radius 
Box dra wsabox - needs3point 

set 
Circle drawsacircleof given radius 
Fill fillsan areaofsc reenwith a 

given colour 
Line producesa line fromc urr ent 

cursor posi tion to any other 
posit ion 

Tex t allowsentryoftext at any 
screen pos itio n 

PCN MARClll l 1984 

location from any ot her. 
There arc three drawing modes (0-2). 

and colo urs can be changed at any time . 
The program allows you to save and load 

pictu res using t ape and a poin ter can be set 
to Jct you save a por tion of the screen -
u~ful if 1he amount of spare RAM for 
screen storage is dwindling. Any picture 
may be redraw n in any oth er screen mode. 

Presentation 
Th e package comes in a nicely designed 
box; there is no backup program recorded 
on side two of the t ape but there were no 
loading problems. 

Three demonstration pictures are sup · 
plied on tape to give an idea of wha t can be 
achieved with a lit tle pati ence and pract ice. 
and there is a well-wri tten 25-page manual 
which takes you thro ugh the program in 
detail. Even so. it could take you some time 
to maste r the prog ram and rea lize its full 
pot en tial. 

In use 
The program is loaded with the CIIAl'1 

comma nd. The first program sets up a 
screen display while the rest of the package 
is loading. A tone sounds when loading is 
com pleted and you are requested 10 select 
a mode. At this po int the display is a little 
unusual and is possibly the most difficult 
fea ture to get used 10 , 

Th e bottom three screen lines are 
reserved for com mands and informatio n 
such as curren t colou r. colours available . x 
and y coordinat es of the cursor and the 
percen tage of pictu re memory used. Other 
information that may appear here covers 
saving and loading pictures. calibral ion 
and cata log uing. 

Th e curso r is a flashing cross in the 
cent re of the screen which you can move by 
using the four cu rsor keys. A po int may be 
·set' by pressing the space ba r. The var ious 
functions are selected with a single key 
st roke eg D puts you in drawing mode. 

If you run out of memory for t he current 
pict ure. it can be saved on tape and the 
picture memory reset. Thi s leaves the 
picture on the scree n to be comple ted . bu1 
to save 1hc next part of t he screen the 
pointer must be reset as it defaults to the 

~ 
UNE 81CYCLfTTE 

start of t he screen. Thi s facility allows 
comp lex images to be drawn and saved in 
different tape files. Th is multi-page proce­
dure also mea ns. however. that a rea lly 
de t ailed picture must be loaded in several 
st ages later. 

Should you acciden tally press BR LAK. 

the program restarts with the picture 
memory cleared. poss ibly bringing you 
close to 1ears but all is not lost after all . 
Your masterp iece may be recovere d easi ly 
with t he redraw command . one feature 
that coul d be improved. 
~-~-~-~--- ·--:;:: 

il~Oi; 
Press C TRL and OREAK and th e Electron 

is rese1. and 0 1 o resto res the program. 
Numerous promp ts help you selec t 

whichever function you want. Th ere are 
guide lines 10 help with per spective draw· 
ings as well as lhe grid funct ion. Th e 
guide lines are dotted lines which appear 
from vanishing points on either side of the 
shape being drawn. 

Verdict 
G raphics System is pretty near foolproo f. 
Th e areas which nee d care arc brea king out 
of the program and using Fill. as ii can 
ove rwri te portions of the scree n. 

At just under £10, it' s a valuable utility : 
it's so well designed it can be used by novice 
and expert alike. ~ 

RATINC(/5) 
Features • 
Documentation ••• 
Perfomtance ••••• 
U..bilily ••••• Reliability ••••• O.erallvalue ••••• 
.._ ElectronGraphicsSystcms,.a. Aoorn 
ElectronMce£9.9S,....._ Salamandcr 
Softwarc.17 Norfolk Road , Brighton.Sussex 
(0273)Ti l942F .... Casscuc ......... Basic 
andm/codc ............. Dragon...._ Mail 
order/Retail 
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Unicom opens 
5 new channels 

for the BBC 
The BBC Model B micro packs a lot of 

potential. As a basic computer, it is reliable, 
efficient and simple to use- but, more than that, 
it is the first step on the road to a complete 
computer system. 

TORCH COMPUfERS have chosen the 
BBC micro as the heart of their open channel 
system-UNICORN. UNICORN means a wide 
choice of upgrade channels to transform your 
BBC into a complete business system, a fully 
communicating workstation, or a high­
powered 32-bit data processor. 

At the gateway to the Communications 
Channel is the UNICORN ZEPIOO-a 64K 
processor board and the software needed to 
promote your Model B into TORCHNET 9 local 
area network station. Further along the 
channel, the UNICORN FDP240 will provide 
twin 400K floppy disc drives, which with the 
addition of the ZEPIOO will result in a 280 
disc pack 

The UNICORN Business Channel 
develops the BBC micro into a flexible pro­
fessional tool equipped to manage the most 
complex business requirements. Opening 
with the HDP240- a simple but powerful disc 
drive, the channel provides for any level of 
upgrade from the well-proven ZDP240 

. .,,,, 
~ r.-, ...,._ r- -,,.. r- ..... r--~ 

.'. . ....... . - -

(TORCH 280 Disc Pack) up to the ultimate 
addition-the UNICORN-combining the 
HDP68K-a 32-bit 68000 processor with the 
UNIX~ operating system. 

And if you get lost in the by-passes and. 
flyovers around your BBC, there is one simple 
route for you to follow-the straight channel to 
your nearest TORCH UNICORN dealer. He will 
assess your requirements, then recommend 
the ideal solution to cope with your present 
and future needs. 

For full colour product brochure, price list 
and the name of your nearest TORCH 
UNICORN dealer, just clip the coupon. 

lUJ(n)ll~O~(nl 
Open channels for the BBC micro. 

To: Torch Computers Ud., Abberley House, Great Shelford, 
Cambridge CB2 SLQ.Telephone: Cambridge (0223) 841000. 

Please channel further details on the Unicom range to: 

Name 

Address 

------- - ---- -- = u-

"kxtandCraphiaprovkltd II)' BBC Model 8. 
Keyboard prOYidcd by BBC Modd B. 
Dilcln1erfacesarent<eU1rykM'ux with ~Uni(()m ran,e. 



The DRAW command on the Dragon is a 
powerful graphics tool, but can be 
difficult to use effect ive ly since the 
resu lts of the commands canno t be 
seen stra ight away . Fastdraw from 
Timo thy Bridge, of Manchester , over· 
comes this prob lem to some exten t by 
allowing a command string to be 
created and seen immedia tely. All of 
th e macro commands are covered 
except X, the subst ring command . 

When ente red these commands are 
printed on a 40 character line at the 
bottom of the screen, and when Enter is 
pressed the commands are drawn . The 
• command can be used to delete the 
last command entered and the ? com ­
mand displays the last 39 characters of 
the draw string. After the use of A , S orC 
unexpected results may occur. Press-

Clearsome st ring space. 
SetupthesyntaX"st ring. 
Set up string used to draw 
the cursor. 
Set uptheplayforthe 
keyclick . 
Get into h1gh·resolut1on 
mode. 
Draw cursor. 

10 CLE AP 1 000 

mg Clear followed by Enter will solve 
this. The program may stop with an FC 
error if a nonsense i nput is made but 
can be restaned with GOTO 1400 with no 
ill effects. 

The program provides a good stan · 
ing point fo r users interes ted in im­
plementing Turtle grap hics systems on 
their Dragons. The basic commands 
that need to be added are forward and 
turn . The program also prov ides a 
number of useful routines that may be 
extracted and used elsewhere . 

70 
80 
90 
100 

110 
120 

Title : Fastdr aw 
Machine : Dragon32 
Language : Dragon Basic 
Applic at ion : Computer Art 
Author : Timothy Bridg e 

Orawinputbox. 
Draw the input prompt , 
Get input. 
Option to listthelas t 39 
characters . 
Option to delete last input. 
Check input for a prin table 
character( inCS). if invalid 
then tone. 

?Cle P'(•PX-6 
? ~IJ OO T O qe, 

Th is week sttS the s ta rt or the uliliti es 
sec ti on of PCN pr ogram s . Eac h week a 
routin e or program will be listed at the end 
of the main progr ams sectio n . If you ha ve 
any routines lha l you think will be of ust 10 
oth er readers, why not send them in for 
publi cali on? Ju st se nd your routine on 
casse ue toget her wllh some notes on what 
th e routine does and how it does it to : 

Kenn Ga"och 
PCN Programs 
Evelyn House 
62 Oxford Street 
Lendon WIA 2HG 

Rem ember , though. it must be your own 
wo rk , not pre viously publi shed elsewhere. 

All contrib uti ons will be returned as soon 
as pQSSible after I ha ve had th e lime to look 
th em over . 

130 Keyclick . 
140 If retu rn then go to draw. 
150 lfclea rt henclearscreen. 
160 If shift right arrow then 

clearcommands t ring. 
170 If up arrow th en hard copy 

ofB$. 
180 lfdow n arrowthen 

load/save routine. 
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400 LI NE 12, 176> • C 2 '53, 19'51' I, f'R CSCT , r F' 
0 10 OOTO 8 0 
0 2 B DRAW" 8"1 " • !Tl<'C(P!":) • ", l O~ ; ClS 4 AO "' 
4 3 0 ON P GOS UB 4'30 , 460 , 4.,. 0,4 e0 , 4Q 0 , , 00 ,:I 
10. :120, '3J 0, '34 0, ,,0", ~6c, , :1"'0, , e o , ,11c, 6 00, 6 
10 , 62 0 , 63 0 , 6 4 0, 6~0, 1§6{'1, ~7 0, iiO O, t.90 , 7 00, ::, 
Ill', ?21'1 
44 ei P X• P'-'•6 : RETUR N 





270 

280 

290 
300 

310 

320 

330 
340 
350 
360 
370 
380 
390 

400 
410 

lf @th engotohelp 
screen. 
If not backarrow then 
don't delete character. 
If AS is null then get 
another key. 
Remove the last character 
fromAS , dueto back 
arrow. 
Blank out the letter on the 
screen. 
Move the print position 
back one place. 
And another input. 
Check to seewhetherthe 
string will fit into the input 
boxandgoback tothe 
main program. 
Goto the print/draw 
character subroutine. 
Add the letter to the input 
string. 
Pause. 
Reposition the draw start 
coordinates. 
Draw all the current 
com mands (conta ined in 
6$ ). 
Check the total length via 
subrouti ne. 
Rubout the cursor. 
Orawthecommand in A$ . 
Draw th e cursor. 
Addthecomman dtoBS . 
Store the last command. 
SetA$to null. 
Check the length of the 
command string. 
Rubout the last input. 
Go back and continue the 
program. 

420 Stanofthe textdrawing 
routine. 

430 Pisobtainedinline120 
and poin1s101he lenerto 
be printed/drawn , from 
C$. 

440 Move the prin t position, 
where the character is 
drawn. along by the width 
of a cha racter and hence 
return a blank. 

DRAGON32 
470 DRAW" BM+0, - 3R4BM+4,3':RETUR N 
490 DPPW' BM+0,-!FR2EU4HL2GD4BM+8,tl" : RET 
URN 
a9m nRAW· BM+ 1,+@U6G BM• 6 ,+~ ·:R ET URN 
~~B DRAW"PM•4, +0L4UEP.2 EU2HL2GEM+8 ,+ ~ " !RE 
T tl RI\J 

~1~ OP.~W"FM+~,-l~R2EU HL2P.2 EUHL2CE~+8 1 +5 " 
:RETURN 
520 DRAW"BM+3,+0U6G3R4BM+4,+3 " !RETURN 
530 DRAW"B M+0 ,- 1FR2EU2HL3U2R4BM+4,+6 ": RE 
TURN 
540 DRAW" BM+0,-2ER2FDGL2HU4ER2FBM+4,+ 5' : 
RETURN 
550 DRAW"BM+2,+0U2Ea~L4BM+8,+6 " : RETURN 
560 DRAW"BM+l,+0R2EU HL2HUER2FDGL2GDFBM+7 
,+m•: RETUqN 
570 DRAW"BM•G,- 1FR2EU4HL2GDFR3BM+4,+ 3" :R 
ET URN 
~8~ DRAW•BM+0,-~DBM+0,+2DGBM+ ~ ,+0 " :RETU~ 
590 DRAW"U5 ER2FD5U3L4BM+8,+ 3": RETURN 
600 DRAW"U6R3 FDGFDGL3U3 R3BM+5,+ 3":R ETURN 
610 DRAW"BM+1,•GH U4E R2 FHL2 GD4FR2ESM+4,+1 
': RETURN 
620 DRAW"U6 R3FD4GL3BM+9,+0 ' : RETURN 
630 DPAW" R4 L4U 3 R4 L4U3R4B M+4, +6" : RETURN 
640 DRAW" U~R4L4U 3 R4BM+4, +6":RE T~RN 
t~P. DR~W "B,..,+ 1, +0R2EULP.D3L2H'..!'1!:::~2FB~+ .:;;, +~ 
11 :RE IUF:t~ 
66~ D~AW"U6 D3P4LJ3D 6P ~+4,•0":~ETURN 
670 DRAt.!•q4~(21.J 4 Bt"+ ~ , + .l ":RETURM 
~f.?pr !'Pl\l,. .t"' l,q:· :ze:-Zf'!6Ef'lt• 4, +0": RETURN 
6 Q~ D~~w•t '6 D~4DU6P~ +~ , ~6 " !RETURN 
~ pu rQPW"U6RJe DGL3RF3B M+4,+ 2" :RETU~N 
?J~ DPAW"BM•m,-1F~2EH4CR2FBM+4,+ ~" :R ET~R ~ 
- 20 D~AW"B~+0,-6~~FR2EU ~ BM+q,+6":P.ZT U~ N 
7~ 0 CL~ : PRINTm~, " inp~ :t"CHR$(124 : "o u tput • 
CHRS< 12S l ":oMmandsM:PR ! NT:PRI NT "~;e y 

7 40 PP!~T•• --- --- -- -- DELETE LAST CMD. " 
,59 pqJNT "P T------- - - HELP . " 
76~ PRJ NT" CLEAR------CLEAR SCREEN . " 
770 PRINT" SHIFT RT -- - CLEAR COMMnND STRIN 
G. ARROW" 
780 PRINT "UP ARROW--- HARD COPY OF CCMMh~ 
D . •; 
790 PRINT" LEFT ARROW-BACK SPACE . " 
800 PRINT"ENTER ------ ADD INPUT TO CCMMAN 
D STRING AND DRAW IT." 
8 10 PRINT"DOWN ARROW-LOAD AND SAVE C8 MMA 
ND S TRING . " 
820 P RI NT"?----------~HOW LAST 39 KEYS ." 
830 PRINT" PR~ SS ANY KEY TO CONTINUE"; 
84 0 IS=INKEYS:IF Isc• • THEN 840 
S~S c:·_s: PRINTC!9, "d ra w "CHRS < 128) "co mmand Ii • 

860 PRINT:PRINT : PRINT" THE DRAW COMMANDS 
ARE EXACTLYTHE SAME AS THOSE FOR THE 

DRAGONBAS IC DRAW COMMAND.": PRINT:PRINT' 
THE ONLY EXCEP TION IS THAT 'X 'I S NOT US 
ED BECAUSE THERE ARE NOSUBSTRINGS TO EXE 
CUTE ." 
870 PRINT:PRINT:PRINT" PRESS ANY KEY T 
O CONTINUE " I 
880 IS c INKEYS:IF IS •" " THEN 88 0 
898 'into hi-r• s and back to main .... 



A QUALITY LIGHT PEN 
SUPERIOR PERFORMANCE 

A1>S01u1ety 1nsens,11ve 10 ambient lighting 
Responds to d1ttc1cnt cc'c>urs and sc reen 1niens1t,cs w,thOul 
any ad1us1mcn1 ot TV °' mon 10, 
Red LED readoul shOwing that data ,s available 

5.,.,tch 101 p1ogram contrOI (allows pen 10 app,oach 
the screen w,lhOUI erroneous data cap1ur(H 

SUPERIOR 
PROGRAMS 

Good Documentation 
Tape StOfagc ol your work 
User routines prov,dcd on tape 
and prin1ou1 
F,cehand drawing program 
L,bl'ary menu drawu'lg program ldcl1nc your own library ol 
shapes) 

• Example programs 11tus1,a11ng uses ot 1he pen and its lcaturcs 

£25 
inclus•ve ol P&P 
Please Slate DRAGON BBC Of VIC-20 when orderM'lQ Send 

cheque or PO 10< £25 10 

g:~~:n~~.~~:·~~sMJ~~~:e"n~WE 1:· 1~/~f~::r~~ :h0::!: 
NO W ALSO A VAILABLE FROM GO OD COMPUTER STORES. 

Datapen Microtechnology Limited 

AND NOW- FOR BBC OWNERS - SOMETHING COMPLETELY DIFFERENT 

PCN MARO I J l 1984 

BYTE DRIVE 500 
BOOSTS THE BEEB! 

ITL's Byte Drive 500 3' F:O.D. has 
already done wonders for Orie . Now 
for BBC Model B (with D.F.S.) we can 
offer a Rroven system consisting of : 

* DRIVE UNIT * INTERFACE CABLE * ZAP SOFTWARE PACKAGE * MANUAL 
All at an introductory price of .....c:;._- -

£190 (+VA D 
CONTACT YOUR LOCAL PERSONAL COMPUTER 
RETAILER. SUPPLIES NOW BEING DELIVERED TO 
U.K. & EUROPE. IN CASE OF DIFFICULTY CONTACT: 

ITL Kathmill Ltd 
The Old Courthouse . New Road, 
Cha tham. Kent ME4 40J. 
Tel: 0634 409433 

" 



So if you recognise the symptoms above -take the cure now! 
Just fill in the coupon atthe bottom of the page and send it with payment (£3.50 inc postage, 
VAT and handling) to the address below. 

r--------------------------------------, 
I BINDER ORD ER CA RD. Pluse rush me _ __ PCN binder(s ) at £3.50 each. I enclose d my cheque made I 
I payable to Personal Comp uter News . Please charge my Access/Visa/Diner s/American Express card ..:::::= I 
: AccountNo ........... . ........... ........... Name .............. ........... .. j 
I Address ..... ...... ........... .......... ............ ....... .................. Town ........... . .... Postalcode . ........... ...... ....... I 
I I 
I .................................... ................................ Signed ....... ........ .......... ... I 
I Send to Personal Computer News , Binders Departme nt, 53155 Frith Street, London Wt A 2HG I 

L--------------------------------------J 
PCN MARCii 31 1984 58 



450.720 Drawstrings fort he 
characters. 

730-840 Print the help screen for 
the control commands. 

850·880 Help screen for the draw 
commands. 

900 Go back inlo high· 
resolutio n. 

910-950 lnformtheu serthatth e 
string is too long. 

960 · 1010 Load.sav e, me rge 
informat ion screen. 

1020-1070 SaveBS. 
1080· 1090 Erasethe oldc ursor. 
1100-1160 LoadBS. 
1170-1240 Mergea stringontothe 

endofBS . 
1250 Check the length of the 

new string . 
1260-1270 Inform the user and chop 

the string to 255 
characters. 

1280 Pause and return. 
1290 Start of 'print the last 39 

charac ters' routine . Che ck 
tosee ifBSisnil. 

1300 SetStothe le ngth, upto 
39. 

1310 Delete anycharacters in 
theinputbox . 

1320 Move the print/draw 
position to the corr ect 
place. 

1330· 1360 Use the text subroutine at 
420to print the chara cter s. 

1370 And return. 
1380 Start of the 'delete last 

command ' routine. Check 
BSforn il. 

1390 Using XS remove the lasl 
command . 

1400 SetXStonil . 
1410 And return. 

SCREEN1,0:GOT090 
910 CLS:PRINT:PRINT"warnlng: COM~AND STR 
ING IS"L:PRINT"CHARACTEFS LONG. THIS MEA 

NS YOU HAVE"2:5:5-L " CHARACTERS LEFT." 
920 IF L >2:50 THEN PRINT:PRINT " pl•ase"CH 
RS<t2e>• s a v e•cHRSC128>•command • cHR•< 1 28> 

•s ~ri ng • CHRS ( 12S>•now • 
930 PRINT:PRI NT:PRINT" 
') CONTIN•JE" 

PRESS ANY KEYT 

940 IS • INKE YS:IF Is ~· ·THEN 9 40 
9:50 SCREEN1,0:PETURN 
960 CLS : P~TNTg9.•sa v e and l ea~ · 
970 PR JNT :PRI NT:PR INTTAB <12 )" S SAVE ":P 
PJNT:PRINTTAB(l2J"L LOAD" :P RI NT:PRINTT 

AB<l21 "M MERGE" 
98S HS• IN~E YS:IF ~s = · ;· OR Hs~ · L · OR~- ­

"M" T4EN9Q0 ELS E9e0 
990 CLS:DR!NT:P .. INT:INPUT " .-ILE NAME" ; FS 

:FS=LE"TS(F!5,8 ) 
1000 PRINT:PRINT:PRINT " PRES S ANY KEY WH 

EN TAPE READY" 
1010 TS • IN KEYS:IF IS = "" THEN 10 1e 
1020 IF H'5<> " S" THEN 10 e 0 
1E!30 PRUIT: P .. JNT: PR I NT" SAVING "; "S 
104<iJ OP~N "r:: • , • -1 , c-., 
10°'0 P .. INTtt -! BS 
1El~0 Cl. OSEtt - ! 
1~7~ S CQE~Nt , e: GOT0~0 
1~80 DRAW" BM128,9 6" :DRAWBS 
! J? Z DRAw·ce · •T••·c1 · 
1112'0 IF H9iz" M* T LfEN 1 170 

lllZ PR INT:P .. ! NT: 0 RI NT " LOADING " ;FS 
1120 'JPEN " l" ,tt - 1,FS 
1\,0 TF EOF< - 11 THEN 11:50 
1140 INPUT tt - 1 , BS:GOT011 30 
11:50 CLOSE"tt- 1 
1160 SCREEN1,0:AS • "" : GOT0300 
1170 PRTNT:PRINT : PRINT" MERGING " ;FS 
1180 OPEN"I",W- 1 ,FS 
1190 TF EOF( - 11 THEN 1210 
1200 INPUT~-1 , AS : GOTOl190 
1210 CLOSEtt-1 
1220 GOSUB1240 :BS • BS +AS : AS• " " 
1230 SCREE Nl ,0:GOT.0300 
1240 M• LEN<BSJ+LEN <AS J 
12:50 JF M~2:56 THEN RETUR~ 
1260 CLS :PRINT "str!ng"CHRS<128J"too"~HRS 
<128J"long : CHOPPING TO 2:5~CHARACTERS." 

12 70 AS•LEFTS<AS, (2:5:5-LEN<BSJJJ 
1280 FORD•0T01000 : NEXTD:RE TURN 
1290 IFBS•""THEN RETURN 
1300 IF LEN< BS J <39THENS•1E LSES • LEN<B S J - 34 

1310 L INE <Z ,176J -<2:53 ,19 8 J,PRESET,BF 
1320 PX• 11 
1330 FOR T•S TO LEN<BSJ 
1340 P•INSTR<1,CS,MIDS(BS,T,1JJ 
13:50 GOSUB420 
1360 NEXT T 
1370 RETURN 
1380 IF BS=" "THEN RETURN 
1390 BS• LEFTS<BS,LEN<PS J- LEN< XS J J 

14ee x••"" 



----- - ---__ ill __________ _ 

-----·-····---···----------­------------­am 

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

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

"Every home computer coming on the 
market tends to be hailed as revolutlonof¥ 
For once this really hos to be true with the 
Spectrovideo SV 318." 

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

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

SpeclnMdeo SY 318: Memoly - 32K ROM expandable to 96K. 32K RAM expandable to 144K: Keyf)OO«l - calculator type, 71 keys, 
10 function keys, built in joystick/cursor control: Graphics- 16colours, 256x 192 high resolution graphics,32sprites: Sound - 3channels, 
8octaves per channel: CP/ M • compatibility- over3000 existing software packages: Storage - cassette drive. 256K diSc drive capacity: 
Suggested retail price - £186. 

SpeclnMdeo SY 328: MerTl<lfY - 32K ROM expandable to 96K, SOK RAM expandable to 144K: Keyf)OO«l - full word processor type, 
87keys, 10function keys,builtin cursorcontral: Graphics- 16colours,256x192 high resolutiongraphics,32sprites: SOUnd- 3channels, 
8octavesperchannel: CP/ M • compatibility- over3000exiStingsottwarepackages: Storage- cassettedrive,256KdiScdrivecapacity: 
Suggested retail price - £262. 

A lull range of peripherals ore also available. · · --- ...... ..,.__Slllll , .., Cl'V•~ ...... -...,._OIO,,.,,"'-:,,,w,: 



..... most people will notice how easy It is 
to produce graphics with the Basic." 

"This is a BBC class machine." 

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

"A good micro for tomorrow." 

SV·318 SV·328 
PERSONAL COMPUTERS 

Spec1TOYideo Lid, 165 Gerth Rood, Morden, SUrrey SM4 4LM 
TelephOoe 01-330 0101 Telex 28704 MMH V/lNG 

mew 80¥ And we 
think you should a look at the reports for 
yourself to prow that we haven't exaggerated 
their Independent opinions. 

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

, - - -- -- - - - - - --
To Spectrovideo Lid, 165 Gerth Rood, M0<den. SUrrey SM4 4LM 

I I om interested 1n Spectrovideo compulers ond penpherots Ploose I =i:~ltlekltesl reportstogetherwitn a fulltechmcalspecdicotlOfl 

I ~~------ - ----! Address ______ __ __ _ 

I 
I Tel No __ _ _ .STDCOde --= .c~• =,.~, .. = 

I 



Take the screen test and be a STAR! 
in the#'"~ high score competition * 

Use your skill and 
dexterity to win one of 
our fabulous prizes. 
,,..-,my form In awry gem., pu, chaNd 

PRIZES 
l sr Commodore 1541 

SINGLE DISK DRIVE 
2•o Commodore 1520 

PRINTER PLOffiR 
3,o Commodore 

Sll'\ONS BASIC CARTRIDGE 
s.rw.nit1atuapd 1e<ttvctllt 
kl«l " O-A«Joy$tk, upftlu. 

~ 64 ...... 64 
We promise you won 't bi! able to IUm 11 ott' Ifs 
a real skll 1ester and loads of fun to play! 

Play with the K~d or JoySbdt Ct100M 

~;::!.. evs~~!'~ 
opponen t by selecting T w o "8,- Mode , .. 
Greal graphics, supM sound ettects 11'1 the 
~ tradttlon indudng • selectable Melody 
Mode whefe the wne is available at the toueh 
of a key and Melody On is indlclted by a 
quavergraphK: 

Please send me the lolow,ng Software 

Noe just a game an Experience! 

rT HAS IT ALLI ••• IXCITIMEN T, .. 
HUM OUR ••• ST RATEGY 

::&n~!~1e:;=: :i9~~ 1or 
o,..,Mca ~~ ull Pe rspective to the g:,;:.i· Pl S ts of features never seen 

Subme,pu,g 1Urrlt1$ - SllakH - Crocodile$ -
Ottets -Lady Frog- Or~fty! .'I 

lenclOseCt,eque /P o tor c _____ ______ nc P + Pu K onty 

::..... - .. - 1 ____ _ _____ Pos,eoo. ___ m111 ~:::!:I 
Also ava11atlte from good computer dealefs and bool(shops nat,onwide I 

FE LT A.ND PLAYED 10 I .XCrTIN Q,,, 
Watch u toniShed as the Tnad ht.11 themsolves 
towards your trait In a remorsektss banle 
againstyOUf lntrUSIOfl 

Feel the heat blas1 of the« anti·maner helds 
Y04X poise lase, wlN have to turn wMe hOt 
belore !his encounter is over 

Featunng • 
A new DIMENSION ... 
n10 the realm oC TOTAL PERSPECTIVE 
GRAP HI CS ••• 

Program No. LW03 £8.95 

fieL~~ 
~~are 

198 Oeansgate, Manchester M3 3NE. 
Telephone: 061 ·834 4233 
TRADE ENQUIRIES WELCOME 

I'. 



Its easy 
to con1plain about 
an advcrtiscn1cnt . 

Once you know how. 
One of the ways we keep a check on the 

advertising that appears in the press, on 
posters and in the cinema is by responding to 
consumer s' complaints. 

Any complaint sent to us is considered 
carefully and, if there 's a case to answer, a full 
investigation is made . 

If you think you've got good reason to 
complain about an advertisement, send off 
for a copy of our free leaflet 

It will tell you all you need to know to 

help us process your complaint as ' 
qu ickly as possible. 

The Adverti.,ing Standard., Auth ority. 
If an advertisement is wrong. wire. here to put it right. 

ASA Ltd, Dept 1 Brook House, 
Torrington Place, Lond on WClE 7HN 

This space ts donatal m the mttrests of high standards of advertisin&, 

POi MARCH 31 1984 

~ 
~ 

AVAILABLE 
AT LAST! 

A DISK DRIVE FOR YOUR 

ORIC 
The unique BYTE DRIVE 500 syslem 

as review ed In Issue 41 & 52 of P.C.N. 

We offer the complete 80500 srstem re~dr to plug into 
rour Orie for just £299.95 (Inc p&p & VAT) 
Consisling of : 3" Disk Drive, Power Supply Unit, 

Hybrid Interlace DOS Master Disk contain ing 
Word Processor, Demo Programs and Utilities , 
and Operating Manual. 

Or a Part System for use with existing 3" Orwes 
for Just £99.42 (Inc p&p & VAT) 
Consisting of: Hybrid Interlace , DOS Master Disk 

(as above) and Operating Manual. 
Also available: Maxell CF2 3" Disks £57.35 per box 
10 disks (inc p&p & VAT) 

SOFTWARE AVAILABLE NOW 
Home & Business Package 
Contains : Database 

Househo ld Banking 
Fuel Calculator 
Mortgage/Interest Calculator . Just £19.95 (+£1 
p&p) 

Games Package 
Contains: Pontoon, Golf, Horse Race, Diver, Mind· 

bender , Sweeper, Target-Shoot, Hogger Bomber 
With excellent graphics , lull colour & sound. Just 
£19.95 (+ £1 p&p) 

1)1,ph .. wMnordel'tdwllh~ hffl 

MANY OTHER TITLES 
AVAILABLE SHORTLY 

FREE FREE FREE FREE 
FREE FREE FREE FREE 
The first 100 orders for a complete BO 500 system will receive 

A FREE GAMES SOFTWARE PACKAGE 
K ······· ··· ······· ··· ······························ 

P1ease send me: 
. . . Complete systems 

Part systems 
Home & Business Packs 

. . Games Packs 
.. . Boxes Disks 

@: £299 .95 t 
@: £99.42 t 
@ £19.95 £ 
@: £ 19.95 t 
Iii £57 .35 ::_£ ____ _ 

Total £: 
I enclose cheque/PO No. All cash should be sent registered 

N.8 . Overseas ADO £20.00 P&P 

Name .. 

Address . 

Postcode . 

Send to: Tyrell Computer Systems Ltd., 41 Castle St, 
W elllngborough, Northants NN81 LW 0933-72092 

Allow 28 days tor delivery 

63 





flASH 
SIIUlATDR 
'Hardware flash' Is a term used to 
describe video chips that allow for 

llashong characters on the screen. This 
program, from F M O'Dwyer of Dublin, 

simulates a hardware flash using machine 
code 10 manipulate a hardware register in 
the Atan's Al<TlC display processor. Unes 
40 to 90 simply demonstrate the use of the 

system. Using this program, the program· 
mer can create displays 1n 4 modes (not to 

be confused with Atari 's graphics modes) . 

The modes are: 
O Ordinary display . 
1 Inverse letters flash on foreground 
colour. 
2 Flashing cursor. inverse letters flesh 

between inverse and normal. 
3 Flashing cursor, inverse letters flash 

on background colour. 
The modes are only effective in 

Graphics O or in a text window. In 

addition to the modes, the programmer 

PCN PROGRAMS: 4 ft r;{I 
may control the rate of flash. The should be followed by this . ~ 
commands to tailor th e system are as One thing you will notice about this ~ 

follo ws. program is that the Basic prog ram is -.. 

X• USR (FI.ASH) Initialises the system. free to do other tasks while the charac- -

POKE RATE,N Initial ises the flash rate to N ters flash, and that there is no no tice-

1
_ V 

(O=liNC:255), smaller numbers give fas- able degradation in speed of Basic. It is 

tar flash rates . POKEing RATE w ith O evenpossibletoenterPOKEMOOE,2;POKE 

disables the system completely. To n s,2in direct mode and have a flashing 

restart use x =-usR(FLASH). cursor while using INPUT in Basic 

52 POKEMOOE,MSetsthemodetoM (OM3) . programs. NEW does not d isable the 

Other numbers prcxtuce exotic effects system but Reset does . It is also 

such as 1uming all !he characters upside temporarily disabled during such op- :a. 

00:ie: All commands should be fol- :::~·~~~~%~ :"::'!~ ~ 
lowed by POKE 7156,2 to ensure that the that the program requires the use of the !-ti 
hardwar e flash doesn't get off on the system timer at Hex 21 A (system limer I 
wrong foot . In particular fl'OKEs to MODE two) ... 

Title : H•rdw•reF lashS fmul• tor 1e REM He,..c11,,1e,..• fh•ti •l111u.1atcr by F.N . ... 

M•chine :At•rl o· D1oty •r • 

L•nguage :AtarlB• sic ,. FOllt ,.. •• TO 38:Pl!AJ) A!PC)f(£ 153,•N,A! 

Appllc1t lon : Ut/1/ty 39 ~~:~": 1'36: MODE•"'" eRATE• ., •• 

Author : FMO'Dwy.,- 48 ORA•Hrcs e:PRt"IT·JNVERSE•>t.h l• •• • 

t••t. 
~e P"INT:PRINT ·cuR ,: OR• > ·, 

60 X•U SR C FLASH I 
78 eo11t SPEED • 211 TO 1 STE~ • l: P OKE 

PATl!, SP EED:,:'OR M•I TO 2CID:~£ X T N: 

NE XT S PEED: ,..Ok E lltATE , u, 
t!18 F Oii' TY •E•3 TO El S TEP • 1: PCKE 

" 001:,TYPE:~ot<E ? 55,:? 

•11 ,:'OR N•l TO 2C!'OO:N£ XT N:t lE X T T YPE 

J 0 9 DAT ., U'4, 16 9 ,1 7,141, 4 1!1,2,16 9 , 6 , 

J4J , 41,2 

11" DA TA 169 1 20,141,'2 6 ,2,,.6 , 72,l"''l , 

24:,,2 
128 DA T 4, 73,2,1 41, 2 43,2,32,11,6,104,96 

GIVE YOUR VIC OR 64 FULL IEEE 
AND RS232 
Not d cartridge Com~tibh.> with an) ~ttv.drt· 

SPEED UP ANY BASIC PROGRAM 
WITH OUR COMPILERS 
Up to 40 t1mt•<, <,peed 1ncrea'>e r(.'(juced ptogr<1m '>IZe 

CROSS-CO 

PC'N MARCI UI 1984 

OrtltlrSa-montlrltlflX)d 

• _ '"J'S'f"' are exdusM! of VA 
~ pacl<rlg. Dealer disc 

senes -- - 6125.00 except the 700 crosxom 

t4000/8Xl0 senes £75.00 eoo,poiersares.,pp1iedex-st4lc:1t~xxf:5UP1>1A!b'°41j11.,_ ~ 

ex-stock. 



This six·page guide lists as many of the mk:ros on the mart<et tor under 
£12,000 as possible. In Dalabasics you'N Hod an the specifications !Of the 
machines, add·ons and software necessary to make your buying decisions. 

PCN keeps you up to dale In three-week cycles. startnlg with hardware. 
then peripherals and finaJly software. 

PRICE Specifications Hsted for each machine ft'ldica1e what you get for the 
basic price quoted. whdl Includes VAT. 
PROCESSOR TYPE a mk;ropl'OCeSSOf is lheheanofthecomputer . The280 
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 ltSted the 
16-bit onty. Cusl. means custom-built. 
SPEED IN MHz Speed ot the dock used to drive lhe mteroprocessor. 
measured in MegaHertz (million cycles per second) . 
STANDARD RAM Amount of main memcwy used on the system. The 
capacity is expressed in lok>bytes. 
MAX RAM normally a t extra cost Amount of memory 10 which the system 
can be expanded. 
MAX CHARACTERS column , x llne • The number of charac1ers that can 
be displayed across the screen and thei number of lines down. 

PRICE GUIDE 

METHOO (at extra cost) This indicates the way lhe computer displays 
lnlonnation. Mon its own means lhal a monitor Is lnciuded in the basic price. 
Tv indicates that you can plug the compuler into a television sel (M+) 
indicates that the monitor costs e)(tra. LCD - Liquid crystal display. 
COLOURCAPABILITY lellsyouwhetherlhemachinecangiveoolouratthe 
basic price Quoted. 
MAX DOT RESOLUTION gives the maximum number ol poolts across the 
screen by the number of poolts down the screen that are available lor 
graphtCS. 
KEYBOARD This tells you the type of keyboard lhat 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 calp.llator· 
styte group of number keys to enter data quk:kly. 
INTERFACES BUILT-IN shows the number of standard connections buill 
into the machine . 
CASSETTE FACILITY gives a yes or no as to whether or 001 the machine 
can use a cassette 10 store data. 

Sinc:lairZX81 £<0 Nucom2 (327 i::r.MBC 1000 £1, 195 TransamTuscan £1 ,983 Xerox 820 Model II 
CasioP8100 £50 """""""" £389 - £1,226 NCRO.C..OOMa teV £1 .983 ~3000 TR5-80PC4 £50 BBCModelB £399 Poeitron900 £1.259 ~\!",,:...,. £1.995 -· £50 ....... M280A £399 TenctyTRS-eo~m £t,299 £1 ,995 c.noncx-1 
l.os<l<200 £70 SindairOl £399 Ctomemc:oC 1 O £1,350 £1 ,999 Sirivt1 

CAPACITY PER DISK AND DISK SIZE tells you howmanydiskdrivescome 
with the machine, and the amoun1 ol data in kitobytes (K) or megabytes (Mb) 
that can be stored on each drive. There are two sizes lordisks, 51/•" or 8", and 
they ea,, be floppy (F) or hard (H). 
OPERA TING SYSTEM gives the program thal looks after the general 
running of a computer . 
LANGUAGES INC is a column which lis1s lhe programming languages thal 
come with the machine at the basic price . 
OTHER LANGUAGES AVAILABLE indteales whether or not other 
programming languages are available tor the machine. 
OfSTRIBUTOR To find which company distributes the machN"le refer lo the 
distributor table from the code listed in this column. The !able is at the end ol 
the listings. and gives !he distributor's name and telephone number. 

All details given are the latest available. We ask distributors to let us know as 
soon as machine specifications change so Dalabasics can be kepi right up to 
date. This guide has been met)CtJlously researched and the information 
collected from individual distribu1ors listed. 

£2,415 ZtnithZF·120-22 £2,978 Panasonic.J0800M 1:3,795 
£2 ,439 MoiYoe EC 8800 £2.990 KemitronK3000 1:3,795 
£2 ,472 ........ P3500 1:3.000 DECPC3 50 £3,850 
£2 ,500 TanbergEC10 1:3.000 Vecto<4 £3,852 

Afchivn 1 TanctyTA5--aOModelll £2 ,52 5 £3.003 CiterClub 1:3,904 Orio-I £80 Compuwslaureate £<00 Commodo<e 8096 £1.374 Kenitworth83N £2 ,0 12 Televide<>MorrowMD11 £2 .530 CromemcoSysi em 1 0. 02 5 IBMPCXT 1:3,958 Shatp PC 1251 £80 M,""4A £<00 
~PC8001 

£1 ,374 cattextM'ICfO £2 ,019 IOTechlona £2 .539 te~~- .. 0 ,076 Sagen £4.019 ............. £90 DalacMicroConuole!' £"31 (1 ,375 MinstrM £2,059 HP87XM £2 ,571 £3,000 TendyTA$-80Model 16 £4, 199 Cas.o FX702P £90 PoweftranCortrex £45,1 ..... ..., £1,437 LSIM3 £2 .064 Ouanoum2000 £2 ,587 Olr.ct1000 £3,093 
~~~800 .Model20~! :~ Sinclair Spectrum £99 EP9()nHX20 £472 NECPC8000 £1,45-4 ~9000Compos.ie£2 .064 Ajole £2.599 Equ- £3,099 Commodol'•VIC20 £100 OweitiM10 £494 $qlel2 £1,483 ResearchMac::ttines380Z £2. 14 7 canonAS100 £2 ,633 

~ab'&-T ops 925 
£3,100 AOS42 £4,500 TandyTR$-80Podt912 £130 TanctyTRS80Model 100 £499 M-onum £1,489 Supetb, amJR £2.150 CP1100 £2 ,639 £3,105 T elevldeo Ts-&OZH £4,533 

"""""' £149 NEC-8201.A £546 T eleYideo T5-800 Series £ 1,495 FutureC,omputer s FX-20 £2, 156 ~~-roJ: £2,600 ITT3030 £3,105 
=(~~C1000 ~~:~: SordM5 £150 Nucom3 £549 HP86A £1.570 CWPCorle,: £2, 179 £2,645 HPSenn200Modet 16A £3,211 Computers l eisu re £180 Commodofe4016 £569 Oobomel £1,581 AclerAtpt,atronicP2 £2,197 '"""6520 £2,645 Clf9fSeries 1 £3,214 Fortune32 :16Sys.tem2 £5,20' Atlri600Xl £160 Researc::hMac::hine480Z £650 ComartCommunicaco, £1,595 CountryCom'lefSC3000 £2,242 Qlymp;aBoos-A £2,645 s.mu,,; £3,214 Zeus< £5,400 eoto..Genoo £168 DAIPC £684 ~·0025 £1,599 Kemi1ronK2000E £2 ,242 Britam8Baby £2,657 r.,,.. £3 ,214 Allos80Qr15 £5,663 

~'X~500 
£169 -" £776 Signel £1,610 A.alfBlac:kBox3205 £2,242 AclerAlphatronlc::P3 £2,696 To,<t, £3 ,214 -Lisa £7.653 £170 Commodo<e8032 £776 Bui.s 106 £1,683 r.=r:: £2,242 E~~II £2,702 Fl.llufeFX30 1:3.220 0.-,32 £17 4 Commodo<e500 £799 CommodoreSp,- . Pet9000£1 ,719 £2,242 Almatc:801 £2,708 SonlM223 ta.m T•xasCC&O £180 ........ £845 G.miniGawcy2 £1,719 TMK332 £2,242 DEC Rainbow 100 £2,714 CoronaPC2 £3 ,07 6 TendyTRS80c::oloor £180 Tandy Model 4 £861 ACTAprioot £1,719 M.tlinM2215 £2,742 ICLPCModel 10 £2,75-4 KontronAS180 1:3.306 MatlellnlelwiSIC)n £190 i\i'r.'cMBC550 £862 -- £1.800 BonsaiSM 3000 £2,294 MdbankSX10 £2.75-4 

~,...,:!'PCl6QO.I 
£2 .595 Electron £199 £883 MaosolutionBrrt .Geniu s £1,8'0 CAL PC £2,294 """'' £2,75,4 1:3,392 

ABBREVIATIONS Campulefslynx £225 ~"i:" £900 Gk>be101 (1 ,850 SanyoMBC 1250 £2.294 Viclo,900() £2.75,4 ~P rince 1:3,392 
"'--"' £225 £914 ~F £1.850 CasuM ll"liC2 £2,300 NorthSt.arMvaniage £2.766 Orion £3 ,392 Ap: APL Commodo<e64 £229 Mupid320GB £978 £1,897 ~s~i £2.300 App'9111 £2,780 BlroelosAMT 100 £3 .450 As: Assembly ....... MZ700 £250 Husky Hunter £997 Toshiba T· 100 £1,900 £2.300 SanyoMBC4050 £2,817 Kalamaloo 1050 £3.450 Ba: Basic Alari800Xl £250 w,en £1.000 IBMPC £1,914 LSl~ o C2.353 aon..;SM4QOO £2,842 T elevideo TS 803H £3 ,478 Co: Cobol New Brain A £269 C-omrnocloi-e710 £1 ,144 SonlM23 C1,932 Siti,e,Screen £2.357 LogicaVTSViles.se £2,863 =~te ms3 (3 ,576 Cm:Comal Memote<:h MTX 500 £275 -- £1 ,144 Kayp,oll £1,949 HP85 £2,360 ~1~er011 £2,869 £3,594 Ge,-11 £299 Duol 16 £1 ,144 Krypton800,ange £1.949 HPSer.100 , 120 £2.362 M20 £2.889 TelmdeoTS 1602.C £3 ,714 Fr: forth 
AlariOOO £300 TuOot [1,150 Kenitworth83G £1,953 SordM23P £2,369 DMSFo,: £2,875 Adds MullMs.on £3,795 Fn: Fortran 
.$pectravideo328 £302 Fu,itsuFM8 £1.150 T elevideo T eteporta 1 ( 1,955 TIProl.""""'"'9< £2,386 E,glem £2.950 ClenioProolO 1:3,795 Pa: Pascal 
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ACT Apricot (:1,719 8086A 5 2561( 7681< 8Q)(2S LCD 800x400 W 8 e 1 1 2 2x315K3' l•F MSDOS Ba e A7 PCNlssue37 .... ............, £3,795 8005A 5 64K 2561( 80x25 M 640x240 W 28 1 1 1X350K5'1•F CP M22 . Muon .. • A2 Multi user system 

AdlerAlphatronicP2 £2,197 8085A 3 48K 64K eoxz, M W 6 • 2 1 3 2 x 320KS 'l,F CPM .. • T1 C327 buys extra Slof-

Ade< Aiphatronic P3 £2 .696 8085A 3 64K 80X24 .. W 6 • 2 1 3 2x790K5' /,F CPM • T1 16 bll opbOO·promiMd .......... £400 8066 ., 128K 640K 80x24 TV( M+) e 64-0x200 W 10 • 1 2 • 2x360K5 1 ,F MSOOS .. e AIO Expandable k>r buW'leSS use 

Ajw £2.599 8066 • 2561( 80x25 M 64-0x250 W 10 • 1 1 2 2X32QK51/.,F MSOOS BaAs • .. PCNcuue 13 

Almarc801 £2.708 Z80 • 64K 512K 80x25 (M+ ) • w 2 11 2X800K51/,F CPM • ... 8-bllrA-goMI020Mb - £66 Z80A • 4K 52K 40><24 TV • 320><192 c 1 • c ....... .. M7 PCNissue7 

Allos800i15 £5.663 Z80 • 192K 206K 80X24 M w • • 1 1 x450KS 1/,F MPM • L1 Multi user busineN machine 

APL~ £1,6 10 Z80A • 64K 80X25 Tv(M+)" e 2 Zx 188K51f,F APl . CPM ~ Ml "APl teml.-..1 reoommeoded _,, 
£776 6502 1 -128K 40X24 Tv(M +) e 2S6x 192 w • • CP M, DOS 3 3. UCSO.P .. .. Plentyoftoftwareand extras _, .. 
£845 6502 64K 128K 80><24 (M+ ) • 256X192 W 1 • 005 .. .. __ ,, 

Appte 111 £2,780 6502 2 128K 2561( eoxz, (M+ ) • 560X192 W • 1 . 1x140K5 11,F SOS . DOS .. Will emulale APPNi II 

-Lisa cs.ns 68000 • '""' 120x30 M 792X380 w e 2 1 3 2x860K5 1/,F Lisa .. PCN....,.1 -· £3,003 Z80 • 64K 80X25 M • 240x 100 W 23 e 2 1 1 5 2X386K5'1,F CPM s, Standard CP'M + lYaphics 

~600 XL £160 6502C 179 16K 64K 40X24 (M + )Tv e 320xt92 W 5 4 1 • 1 x 1271<51/,F 0052 .. A5 Dos 3 avaifabte 1984 

Al.ltl800XL t250 6502C 179 64K -4Qx24 M+)Tvt. e 320X192 W 5 • 1 • 1X 127K51f•F 0052 .. A5 256oob.w1 . 128atatri,onetm 

e.rc.llOIAM T 100 £3,450 Z80A 4 64K 2561( 80x2 4 T,M w • • 1 1 2 3 2xSOOK8F CPM e.co "' Up101ourUMf1 

a..., 1oe £1,683 6502 1 64K 126K 80x24 T,M • 820X 168 W 15 • 1 1 6 • c,2 ~ but. 280, 80 COkllT'n 

BBC M!CtO Model B £399 6502 2 32K 80 X3Q Tv(M+) e 64-0x256 W 10 1 5 3 e MOS .... Al PCNosue3 

Bonsai SM 3000 £2,294 280 2 64K 8()X24 M 80x24 w " • 1 1 2x350K51/•F CP M 82 CP 'M busineu mad'llne 

BonNi S M 4000 C2.842 8066 5 128K 256K 80x24 M w " • 1 1 CP M, MP M, MS-005 82 Z80kw8bileoftware 

BntamooBaby C2,657 8085 6" 64K 80x25 Tv(M +) 80X25 W 11 e 2 1 2x500K5' /•F CPM As8aCo "" Cobol•- ,...,_ induded 

Britsh MicroM1nl803 £1,490 Z80A • 64K 80x25 (M+) 512X256 W 17 • 1 1 1 2x400K5 1/•F OS 'M .. This it CP 'M oompatible 

CAL PC £2,294 8066 5 128K 256K 80X25 T,M • 256x512 w e 2 1 1 5 2x400K51/,F CP 'M .. C3 AJsoZSOO"'°°""°' 

C-Base64A £4{)1 6502 1 64 K 192K 40X24 Tv(M+) e 256x192 W 51 e • • CP M,00$ 3 .3,UCSO-P .. W3 Apple II compatible 

CakeK1 Micro C2.019 Z80A • 64 K 2561( 80x24 TvM W 36 • 1 1 ' 2x,U)()l(S 1/,F CP M C3 u ....... o4 9t>ftw•re inducted 

Computers LNUl'e £159.95 ZOOA 4 48K 192K .Ox24 Tv(M+) e 248X256 W 1 1 • .. CS Mailordeforty 

~slaurNte £399."5 Z80A . 128K 192K 40x24 Tv(M+) e 248X256 W 1 1 • 2x250K5 V•F CP " .. CS CP ,'M system tor £700 

canc>nAS100 £2,633 8066 . 128K 512K 8()X25 M • 640x4()0 W 12 e 1 • 2x640K5Y,F C4 ChOa o4 CP .'M86 or MS-DOS 

~FX702!' ""° Cus1 2K 20x1 LCD c • Cassette .. C6 """""""""""' 
C.OP6100 £50 Cus1 0.7K 1.7K 60x 1 LCD c • 1 • - .. C6 ---CasuMnCMar1c.2 £2,300 ZOOA • 64K (M+) • 1 6 2x1Mb8F C7 ·Choose )'OIJt own l8ffninal 

Otec-s.ries 1 £3,2 14 Z80 • 128K 320K 132x32 T,M W 40 e 3 1 2x800K5 V,F CP,M C17 Other moclM available 

Oeok> T eb1e-Top 925 t:3,105 Z80A • 64K 128K 80X25 M W 11 e 2 2 2x600K8F CPM C8 Watch OUI tor 1he ..__,_. 

Columbiai PC 1600-1 £3,392 8066 • 77 128K 1Mb 90X24 M • 64-0x200 W 10 e 2 1 • 2X320K51/,F CP M. MSOOS .. 11 M IBM lookalb 

Commodore VIC 20 £100 6502 1 5K 32K 22x23 Tv(M+) e 176x184 w • 3 1 e Commode<• DOS ... C9 Very populal' l'IOrnti micro 

Commodo<e84 t229 6510 1 64K 4Qx25 Tv{M+) e 320X200 w • 1 • • Commode<• 005 .. C9 PC N iuue24 

Commodo<e 700 £1,1« 6509 2 128K 2561( 80X25 TvM W 10 • 1 1 2 1 e Commode<• 005 .. C9 PCNissue5 

Commode<• 8032 £776 6502 1 32K 96K 80x25 T, M 160X50 w • 1 1 • Commode<• 005 .. C9 The-PET 

Convnodore S X-64 £895 6510 1 64K 40x25 .. • 32C)X20() w • 1 • 1X170K5Y, F CP" .. C9 POttatM Commodore 64 . 

Commodore Super P et 9000 £1.719 6502 2 - 8()x25 T,M w • 1 1 1 2 • cassette, PETOOS .. C9 Topot1herange 

Compus11< £5,837 Z80A • 64K 80x25 M w • 2 1 x10Mb8H+1 x3SOK5Y.F CP" .. 110 NM--'nn system 

Comwt Communicak:lf CP 100 £1,595 Z80 • 64K 5 12K 80X24 M w e 2 1 10 2x390KSV,F CP,'M C13 Bulineu CPIM rricro 

CoronaPC2 t:3,0 76 8066 5 258K 51 2K 80 x25 M • 640x325 W 10 • 1 1 • 2x320K5V•F MSOOS .. ... Pr'a indudft twin dl$k drive 

CcwwsConc:oo< £3 ,594 86000 • 256K 1Mb 120x60 M 720 x560 W 10 • 2 1 • ...,,., •• Kl M shaped SCfNn -
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CP1 100 '2.639 8086 • 128K 1Mb . 
erom.mco S...uam 1 £3.025 ZllO • 64K 80><24 (M+) • 450X735 W 20 • 1 8 2 >< 390KS 11,F COOS.Crom e C13 l.lool'ades avaiable 
Ctomtmco CIO £1,350 ZllO • 64K 80><25 M 80><25 w 2 1 1 x390KS1/,F CP,M Ba • c,a Low COS1 CPiM machine 
C/WPCone, £2.179 ZllO 64K 80x25 M 600><2'° W 10 • 1 1 2 x 360KS 1/,F CPM Ba • C20 Zll0 .... 6002 
OAJPC '684 8080 2 48K 60><24 Tv(M+ ) e 255x335 w 1 • Casette Ba 09 Clplion81ma ... cl'I> 
0.IK Micro Controller t431 ZllO 2 16K 4(h<24 Tv(M + ) 80x60 w 1 1 1 • Ba • 01 Mainly used in lebs 
DEC Rainbow 100 £2.714 8088 NA 64K 192K 132x24 M • 960><240 W 20 • 2 3 2 x 400K5 1/,F CPM • 02 V.,...ile business machine 
Decision-I Con'¥>ut9f MOC-011 £2 ,869 ZllOA . 64K 192K (M+)" 3 1 1 2x400K5 1,.F CP,M Ba • 12 "Buy your own terminal 
·-32 £174 6809€ 1 32K 64K 32><16 Tv(M+) e 256><192 w 1 • 1 • Casette Ba 06 Tanctyeoklurlo<Jqlike - .. (225 M6809 089 64K 32X16 Tv(M+ ) e 256><192 w 2 • Ix 175K51/,F 0$9 Ba • 0 PCNiUue39 
Duet 16 t1.1« .... 8 1281( S12K "°'"" (M+ ) • 640,400 W 12 2 1 • 1><720K5V,F MS, OOS.CP'M .... • L7 --Eaglell '2.702 ZllOA • 64K 80x2 4 M 80><24 w 2 1 1 2><500K51/,F CPM .. • M3 UpgradN •vaileble 
Eloct,on t199 6002 2 32K 80•32 Tv(M+) e ....... W 10 • MOS .... • A1 Excea.nt~ ' rnachine 
E-,HX20 t472 6301 1 16K 32K 20"4 LCD 120X32 W 13 2 2 • Cusotte .. E2 Powerlutportable 
Epson OXIO £1,995 ZBO • 192K 256K 80•25 M 540,400 W 18 1 1 5 2x320KS '/, F CPM Ba • E2 E,q)af'ISO"I requited tor V•ldoce 
Fortun. 32.16 System 2 ts.204 68000 6 256K 1Mb 80><24 M • 1024X1024 W 16 1 20 2 x 800K5 1l•F ""' • " Genuine 16-blt 
Fr.,..,Ace 1000 t914 6002 1 64K 1281( 40><24 M,Tv • 256x192 W 1 • 1 • 2X1,40K51uF optCPM Ba e C15 Appte tie oomp,ibt>Ni 
•~FMB £:1,150 6809 1 64K 80x2S (M+) • 640•200 W 10 1 I • 1 • ..... .. S2 Good !of bu&lne$$ gr8')hlcs 
Future Compyters FX·20 £:2.156 8088 8 1281( 1Mb 80x25 M 800x400 W 20 2 2 2x800K5 1;.F CP M 86. MS-DOS • E1 Busineas mcro , runs CP M 
Genie II (299 ZBO 17 16K 48K 6h16 Tv(M+) 128x48 w • 1 1 • c ....... .. • L2 -Gernel 
~Ill £:1,897 ZllOA 32 64K 80x24 M 160x72 W 8 1 1 1 3 2x700K5 1/•F -DOS Ba • L2 CPMcostsextra 
Colo<, Gome t168 ZllO 22 32K 40x2 4 Tv(M+) e 160x96 W 8 1 1 2 1 e c ....... Ba L2 . Home games mactwi. 
Gemini Galaxy 2 £:1,719 ZBO • 64K 512K 80x2S M 160X75 W 10 I I 1 5 • 2x400K5 •.,F CPM • G1 Low coac BriCiah system 
Globe 101 £:1.850 8085 3 64K 80X24 M W 20 3 2x32SK51i•F CPM • G4 WOl'dstar pa;s MIIII Merge inc 
Gn.ndy8200 £:1,850 Z80 . 64K 256K 80x24 M 160X70 W 10 1 1 2lil:390K5hF CPM e C19 SQftware induc:led 
- 9000 c.mpo,;,. '2 .064 Z80A . 64K 192K 80X25 M 64x255 W 34 2 • 2x320K.51/•F CPM .. • HI ~lofnelwork 
HdaiehiPC1 £:2,985 8088 5 3201( 576K 80•25 M • 640,200 W 10 1 1 2 5 2X320K5 1/•F MS DOS ...... H6 Wllj be Pro-Tested, INUe 44 
HP75C '883 Cust. NA 16K 2<K 32,1 (M+) c 1 • • 1 3KClfdrellder HP Ba H2 Cab.ll.lior .computer 
HP86A £1,570 Cusl. NA 84K 512K 80X24 M S44X2,6() W 1 1 2 • HP Ba • H2 CP,'M optionlll 
HPSeriN 100, 120 '2 .362 ZllOA 368 64K 80X24 M 80X24 w • • 2 1 CPM .. • H2 T 00 end HP bu&ineM 1ys1em 
HP SeriN 200 Model 16A ('3,212 68000 • 1281( 7501< 80•25 M W 5 1 1 2 HP • H2 Genuine 16-0l'I ......,. ....... t997 NSC800 • 80K 208K 4Qx8 LCD 240x64 C 8 1 CPM Ba e 010 Waterproot, With metal CIH - £:3,100 8088 47 256K 80x25 M 320x200 W 10 • 1 1 1 1x320K51 .F MS, DOS CP M 86 .... • GS Sameas,',j ile 
ISMPC £1,914 8088 47 ... 576K 80x25 (M+) • 640•200 W 10 e 1 5 1 x360K5,.·,F Ms-DOS Ba • 19 Slowbul reliable 
IBMPCXT £3.958 8088 ,n 1281( 640K 8()X25 (M+) • 350,720 W 12 e 8 t x 10Mb5'/•H DOS2 .. • 19 8087 ~ot:fl30f possible 
!CL PC Model 1 0 £2,75,4 8085 3 64K 256K 8()X24 Tv(M+) W 11 • 2 8 2x700KS, ·,F CPM .. • M Bonom of range 
1CL PC Model 15 '2.702 8085A 5 64K 512K 80•25 .. • w • 8 1 x 13 3Mb51 ,H CPM . MPM .. • M Suitablelortmallbu ....... 
IDS 0.tamectwie £:1,995 ZBO • 64K 1Mb Tv(M+) 2 15 2X4QOK51;..f CPM .. • 18 ·0epenm on temwlal 
IOTech Iona (2,539 ZBO • 69!( ll60I( 80x24 M • 160x75 W 12 • 1 1 8 • 2x400KS 1•F CPM • 15 Goodc:olour'l9fsatility 
lntellMSion + IT'IICl'O adap4or £189 90 CP1610 2 ., 5K 20x12 T, • 160X96 c 1 • - Ba M7 c.otnc:,u&er~ie£8995 ...,....,.,,. t90 ZBO 325 31( 51K 32X24 Tv(M+) 6,4x46 c • 1 • F, J1 Naw. Forth machine 
Kayp,oll £1,949 ZBO • ... 80x24 M w • 1 1 2x200K5\l•F CPM Ba e Cts PCN .... 35 
Kayp,o10 '2,595 ZllOA • 64K 80x24 M 100X160 W • 1 2 1x10MbS•·•H CPM .. e Ct5 PCNOSU<35 
Kenwon K2000E £:2,242 ZBO • 64K 80x24 (M+) 8()X24 w 2 1 - 11 1X300K5hF CPM • •• SoonhflcK-

---- .. - ~ -
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-83G £:1,QS3 Z80A • 64K 80x25 TvM 160x75 W 10 • 1 1 5 2x350K5,/ • F CPIM KS -- I 
-800 £:1,949 Z80A 4 64K ..... eox2 , M 80X2 -4 W 13 e 2 1 8 2X38GK5l/•F CP 'M T8 Futy~~ 

Las« 200 £70 Z80A a 4K 64K 32X16 TV • 32x16 c 1 1 • .. Cl< Cheap colour comput• 

LSIM3 12.064 Z80 2.5 64K 80X2-4 ... 80><24 W 31 • 1 1 2x200K5 l/•F CPM l.'l Bin.BrillahandCPIM 

LSIC>clopus 12.353 aoe.- ... 128K 7681( 132x29 ... 720x340 W13' • 2 1 1 2x400K51/• F CPM86.80Plut .. l.'l 20Mb model with 256K ii £5 , 1 

UDC'.11 VTS VIINN 12.863 8086 5 64K ..... 80X24 ... • 640x288 W 12 • 1 1 • 2x1Mb51/ •F CP'M, M$-OOS .. L4 Hiah-res colour araphica - £:1,800 68000 • 128K 3Mb NIA ... 512x3-42 W 1 • 1x400K3 1h F MAC .. PCN lsaue 46 9r*ant aaphics -- £:1,-489 Z80 • 64K 80x25 ... w • 2 2><400KS'l•F CPM "' lnexpeMl\'9 CPIM macta 

- MTXSOO 1275 Z80A • 32K 512K '())<2-4 TV • 256><192 W 16 • 2 • 2><500KSl/•F MOS ... - MIO Noddy is Memolech'a own ........... 

Mettin M22 15 £2.1,2 8086 5 64 K 24X80 ... W 22 • 2 2 2x780K5 'l•F CP,M .. 87 ~<X>fflPUler 

Mlcrodecieion £:1,1« Z80 4 64 K 80><2-4 (M+) 2 1x200KS 'l•F CP 'M ....... .... "Teminal •xt1a 

MictoeOlutionBrillthGeniul £:1,8'0 Z80 • 64K 8()x24 TvM eox2, W 21 • 1 1 2 x 160K5 'l•f CPM .... 'Genius~ M1Ufe? _ .. 
£389 6502 1 8K 48K ..... (TvM,i.) w • 1 2 • ,.~~ .. MB PCNiMl.i826 

,..,_,.S X10 £2.75' Z80A • OSK ..... 80x25 ... 80x25 W 10 • 2 1 2><350K5'l•F CPM .. MS ScltntrficappllcabOnS 

Minstrel £2,059 Z80 4 64K 352K 2 1 2x,4()()1(5'f• F CPMopc "" ChooM your IMminal 

Mupd320-08 1:978 ZBOA 4 64K 128K 40><2-4 Tv(M+) e 320><2"40 W 55 e 1 2 1 e CP 'M,i. ..... PB PCNissoe22 

Nucom213 £327 Z80A 4 2K 64K 16><48 Tv(M+) ..... w 1 • • NAS, SYS ..... LS Old-

NCR Decision Mai. V £ 1,983 Z80A • 64K 512K 24X80 ... • 640x400 W 20 e 7 2x320K5'l•F CPM80 .. N3 PCN!Nut8 

NEC PC8000 £1.,5' Z80 • 32K 64K 80X25 M • 160><100 w ,o e 2 1 2x300K51/•F CP,M, NEC, DOS .. NI _""""" .. _ 
NEC PC8001 £:1,375 Z80A 4 64K eox2, ... • 1()()X200 W 10 e 1 • 2x 1«1<5' /•F CPM .. NI Pnoeincludestwindillkdrive 

NEC-8201 A £546 80C85 2.4 161< 64K 40x8 LCD 2"40x52 W 5 1 1 2 1 .. NI P,VIANA PC , PCNinue , s 

Newbr lin A 126$ Z80A 4 32K 512K 80x30 Tv(M+) &40x220 c 2 1 • - .. G3 AIOtotpromise 

OliveteiM20 12.869 Z8000 3 16()1( 512K 80x25 ... • 512x256 w • 1 1 5 2x320K51/•F PCOS .. • 86 Reali~ 

OliY.uiMIO r:,94 50 80C85 2.4 8K 24K 40x8 LCD 240><&4 W 12 • 1 1 2 1 e .. 86 -- PC, 2,K v«seon £6« 

°""' £80 6502A 1 16K 48K 40x28 TY(M+) e 24()X20C) c 1 1 • ea,...,. .. 02 4-colourprinlefopt .......... £170 6502A 1 - 64K 28X40 T\i(M+) e 200x2"40 WI 1 2 • 1x320K3F Exlended MICf'050lt Buie .. • 02 Dru tsM.1149 Improved ROM 

OtOomel £1,581 Z80 • 64K 104x2, M 104x24 W 10 • 1 1 2x185K5 '/•F CP1' .. • 03 Portable. iroJdn ,oftware 

Puca640 £1,437 Z80A 4 64K eox2, M w • 1 1 2x250K8F CP1' • W I Re,guia,CPMITICfO -- £:1.226 Z80A • 64K eox2, Tv(M+) W 38 1 1 tx780KS 'l•F CP M 511 PCN_,.4 

-P3500 <3,000 Z80A • 64K 320K 80x25 ... W 11 • 2 2><0.6Mb5'l•F Turtx>-005 Co • P3 Fast O Su atandsd 

Potitron900 £1.259 6809 1 64K ..... (M+) • 1 3 059 .. • •• ·vou choose you,"""""* 
Powet'lran Conex £454 9995 12 64K ..... 40><24 Tv(M,i.) e 256x192 W 12 • 1 • ..... M2 MulfylOldas£:340kil 

-2000 t:2,587 Z80A • 64K 192K 80X25 ... 160x7S W 18 • 1 1 5 • 3x860K.5 '/•F CP1' • 0 1 Mono, IOw-res rvapha 

Rlir BI.ck Box Model~ e2.2,2 8085 • 64K ..... 80x24 (M+) 2 • 2x1Mb5'l•F CP 'M .. • "' 'VDU extra: many venions 

Research Mac:Mel 380Z £2,147 Z80A • 32K 561( ,40x2, T~ M+) w 1 1 4 • 2x 1«KS'l•F CP 'M .. • R3 Widety uMd 11"1 sd1oOls 

FltMlrch Machines I.ink ,eoz £650 Z80A • 32K ..... 40X2 4 T\i(M+) w 4 2 1 1 2 • Cassette ... R3 CP,Net'181'110f\avtia.blt 

, ~11 £:-4,019 68000 8 128K 512K (M +) 2 1 1 2x640KS' /•F UCSO.PSyscem BaAsPafn e TIO "TttmW\lllextra 

Samu<• £2,75,4 8086 46 128K ™" 80X25 ... • 720x400 W 12 3 1 3 2x1 .2Mb8F MS DOS. CP M 86 • ... Hdl-res~graphics 

s.nyoM0C 1000 £1.195 Z80A 4 64K 80x25 M 80x25 W 17 1 1 1x320K5 Y•F CPM .. • LI StMcwd CP M modM 

Sanyo MBC 1250 £2 ,294 Z80 4 64K 80x40 M 6'0X4QO W 1 1 2><6'0KS 'l•F CP M .. • LI Hlnn-r81Qtaphics 

Slnyo MBC 2000 £2.2,2 8085A 5 64K 80X24 ... 80><24 w .. 2 1 2 2x:328K5'l•F CPM .. L1 Big ddk model costs £3,622 

Sanyo MBC 550 £862 8086 • 128K ..... 80X25 (M+) • 640•200 W 10 1 16 1 x 160K51/•F MSOOS 1 25 .. • $ 12 PCN""'°SO 

Seec:IS__,,19 12.600 6809 2 -..... 80X24 ... W 3 2 8 2x 160K51/•F 05-9 • S3 Latest from Seed 

...... MZ80A £347 Z80 2 48K 40x25 ... ooxso w • .......,._ .. • S4 CPM!dtyextra 

Sha'1)MZ808 £9(l() Z80A 4 64K 80x25 M 320x200 C 10 • -- .. • S4 .,.,.,_._, 
Sha,pMZ700 £250 Z80A • 64K 40X25 Tv(M+) e ooxso W 5 1 2 1 e Sha .. .. • S4 PCN..._,.21 

Sharp PC 1251 £78.95 Cust . .58 4 .2K LCD 24 x 1 C 18 1 • Sharp Buie .. S4 Pocket computer 

Sharp PC 1500 £169 CusL 1.3 3 .SK 11.5K 28X1 LCD 156x7 c 6 1 1 2 • Cossette .. S4 Optional ,-pen pk)tter 

...... PC3201 12,300 Z80A 2.6 64K 112K 80x25 ... 160x50 W 10 5 2x500K5 1/•F -- .. • S4 ---Sha,pPCSOOO £1,37' 8086 4 128K ..... 80x8 LCD &40x80 W 15 1 3 2 e 2X320K5 1/•F MSOOS .. • S4 PCNl ssue S1 -· £1.483 ZBO • 64K eox2, (M+) • 512X256 W 18 2 2x200K5 1/•F CPM SS Mutli-usefsystem -- £2,357 Z80A 4 64K 80x24 M W 16 1 2x312KS'l•F CP1' e $13 Keyboard costs £250 e xtra 

SinciMZX81 £40 Z80A IK 16K 32x24 Tv &4x'4 c 1 • Cauette .. SS SoldamiliOn -- C9S Z80A 35 161< -32x2 , T, • 256x192 c 1 • Cossette .. • SS PCNissue-14 

Sn:lowOL t:l99 68000 7.5 128K 640K 80x25 (M+)TV e 512x256 W 5 2 • 1 2x 100K Mic:rodrives 0005 -··· SS Micro tha t can be networked 

Siriull 12.525 8086 5 128K 8961( 80x25 ... 800x400 W 1 • 2 1 • 2X600K51f•F CP'M 86, MSIOOS .. • A7 IBM 
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DIAirl'kUSO 
i'f PIWBltD 1'01'!PIWB1Tlll OOMMU?llCA1'ION 

01AlrTEXTSOISaiampleloU9e 
elccuomctypewwcr (ET) r.oe1ectroruc 
1ypew11tercommunication.1dcvtee Jt15 
plugoompanble with the OCTET 121 
and HERMJT21 mter!acesdcstqned by 
Ouplexandcanabobc usedWlthany 
RS232 device such as a micioromputer 
orprmtc1 

Simple to install 
lnstalla•K>n ts easy and n< spec1<1I wmnQ 
IS 1equ1red commumca1ion is achieved 
by s,mple cablu connooion or thr )uqh any 
acoustic coupler for msiance thot· user c,rn 
simply place the DIAL-TEXT 50 umt and 
acous11c coupler between an OCTET 121 ,, 
HERMIT 21 typewriter and a standard 

~e.r&\~~~=~r:nt~::! ERROR 
messaq. :..' 1oa remoie DIAL·TEXTSOun11and 
acous11c coupler nat10nally, ·r mtC'rna110nally 

Typical application 
The DIAL-TEXTS( uml asidool for remot(!Olhce: 
which would hke tu use 1he mam office telex 

f:;~~1~e~~~1~~~~~:'::~~:~~~~;tr~ 
forNard transmission lnoomtnq tele x, s for the remote 
office would receive ~~ m 1~ revf"rse 
manner 

Special Dial -Text 50 fealw'e s & benefits 
I 16.COJ CHARACTLR MEMORY Reiam.scontems wht!n 
power JS off 

4 MENU DF<IVEN 
•hrouq-t. a 16 Chtirac•, r 
di.spkly 

5 CPERArORS 
C<)NTROL PANll. fer 
fll\ ,;aJevf'-.vinoand 
dlc]i •. n 
6 INCC MINGOUTOOJNf' 

rTl' ::;::;d(I( s au•vma•1c:ally d1fft rcm.a1cd 
by .;pec1<1I charac•er 

7 ABILITY TO PRINT (1e1ut:Ve) rness.1QeS 
fr_,m the DIAL· TEXT 50 uru1 at .. my • .me 

8 ABILITY TO STORE messaqes oniu a s1aodard tupe 
CclS::iC !t!'?umr A::;¥. !or 1he CCTETC>r HlRMITTl unit) 
9 CONVLNILNT CONrlOENTIAL MESSAGt.. HANDLING 
1e usec.vn sec1(!!.l1y ,lS ('JJ"IJ' ,r 
10 PORTABLl hqh1we1qh1 &rand -air ne unit with c .vn 24 )v 

ri····orALPfi~'i~~1f·~~1~~~ ~~1~~~
0~!.1

%ou1 the 
t1t>t,.-dt<1tr,Ulsm11rness.io,:-s 
12 COST )f t1unsrn1.;swn hm1ted lo nounal lek phone rtl11:$ 
·3 MLSSAGlSCRAMBLERf<lc1bry ~c,p110nal) 

bttt - 52 Hltll Sim i, Stoclt, E.uu: CM4 HW. lll: 0277 141011. 
Mldl1M1 Norltl- 2 l llft Lin, . Dlffllon l1111tt. Nr Ultt1rworltl, L1lcHllrtfllrt LE11 $.JP. 

Tel; 04$$ 28'39'. 
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._ GrlOflcs I Kly!IN'd I tnwt.. tu1t..., ....... 

Z1'0A 36 -144K 

£2,127 Z1'0A • 64K 80X24 ... 560x240 W • 2 1 2x160K5V,F CP M .. 
£1.299 Z1'0A 2 46K 64x16 M 128x'8 w • 1 1 1 • 2x184 K5'1,F TRS-OOS .. 
£180 6809£ 1 16K 32K 32><16 Tv • 256><192 W ... CU01. NA ""' """ 12x1 LCD t2x1 C 9 e 
£861 Z1'0A 2 16K 1281( 80><24 M 80x24 W 10 .... 8085 2.4 BK 32K 40X8 LCD 240><62 w 
£130 c... . 1.3 26K 181( 26x1 LCD 156><7 c • 

£1,495 Z1'0A • 64K 80><24 M 80x24 w 1S 

£2.386 8088 5 64K 256K 80x25 M W 12 

TexuCC40 £180 c.... 6K 18K 31><1 LCD 31X1 c • 
TMK332 £2,242 ..... 5 64K 80>c24 M 19(h<96 W 22 

TO<ch C:3.21<1 ZOO' 412 - 80x30 TvM • 640x256 W 15 

Ta.hibl T·100 £1,900 Z1'0A • 64K - 80X25 TvM • 640x200 W 8 

Tranum Trutean £1.983 Z1'0A • 64K 80><24 TvM 640X288 W 

Tulip 1 tl.150 8088 8 1281( - 80x24 ... • 760X288 W 18 

V-9000 £2,754 8088 5 1281( - 80X25 M 800x400 W 7 

Wang Professional £3,076 .... • 1281( 256K 80x25 .. 800x300 W 16 

w, .. £1,000 ZB08 • 64K 256K 80><24 .. • 512><256 W 5 

Xerox 820 Model II £2,415 Z1'0A 4 64K 80x24 ... 1024><512 W 

ZenithZF·120-22 £2,978 8088 5 1281( 1921< 80x25 ... 640x225 W 18 

DISTRIBUTORS 
Al ACT Putsar, 021-454 8585 A2 Advanced Ouahty Software, Norwich 21117 Al AudioQen.e. AeadinQ 59564 7 M Allanllc 
Sottware. Nottinaham 41Vn ASA & F Software. 061·2236206 M Abbelt Elec'1on1CS, b1·203 1"65 1.7 Automata UK, Portsmouth 
735242 Al ~ "'rradln,g. 8'igliton 36894 A9 Acomsoft, C&mbridge 316039 AIO Amazing Gemes. OU-4645740, Al I Aloan Data 
5eMces. 0753 45201 
II Bonsal. 01·580 0902 12 BrlSkll Software Faaory, 0272·735022 13 Bug-Byte, 051 -227 2299 M Bytesott. 0480-215005 15 
Bellflower software. O 1-903 1816 

~~!:'~~~2Cf1~~
1
oP-·~~=~~o~~~~~':4 

W~si 1~6:~~~=~ Ci:~~=~ ~~~ :192Clt~:~ 4ny0~rvces, 
~av,ew . Colchester 869414 D2 DEC. Balr9Stok e 59200 D3 Orllg()O 'Data, K~744700 D4 ~rtal Research . Ne~ 

~,ic!5..~~6{~~4#~~:=~ ~~9S3~~~· D7Dyna1ech.0481 155 
n Ferrari.0~791 f2 Farmplan~Syst ema , Aos.on-~e64321 

:~ ~~~~~ ~ ~ Softwar:r=:-J.~m1t Nl H & HSoflwar e. Runcorn 65566 1MHetnemann, 01-637 
3311 NSHilott. $Windon 26618 • Holand AufomatJOn, 06286 63695N7 Hewson, 0783-282084, .. Heyc»nOaiasyslernt. 
01-203517 1 

~~1~:~ 11=::.;~~;~~=~~=·~~~~7~.ve . 
ll Jamlan Sys1ems. Tnng 8841 
U Kuma Comp.deti, 07'357 4335 . la Kansas= ~ 85,0357 KJ Knights. Abefdeen 630526 M Keen 

~ ·0~ ~ ~1<otwo:=:1a u Lox~~-<r~2s12 

1 • c...... .. 
1 1 C..-0 .. T4 

1 1 • 1><187K5'/,F TRSOOS .. • T4 

1 • .. T4 Software bulll In 

• C..-0 .. T4 Plottet.vailab$e 

2 1 CP'M e C11 Standlrd CPIM machine 

1 1><320K5'1,F • TS PCNitsue3 

• .. • TS cartridgeaoftwareavlilable 

2 1 2><320K5V,F CPM .. • PS "65021/0Pf0(:8HCM' 

1 1 • • 2 x 400K5 11,F CPN .. • T6 CP 'M c:ompatibMI 

1 1 1 2 2><256KSV,F CP"' .. • 04 Pro •t March 18 
2 1 1 5 2><1~'/ , F CPM • T7 S-100 machine 

1 1 • 1 1 x 5.25K51/,F CP "' .. • N2 tBM PC software compatible 

2 1 • 2><600K5Y,F CP'M 86, MS-DOS .. • 00 SarneasSiflua 1 

1 1 2x360KSY ,F MSOOS,CP,1.180,USCOP .. • w, 8087 C:0-prooeH()f optioMI 

1 1 3 2x200KSl/,F CPM PM 88C .... . P8 PCN Issue 52 software thrown ~ 

2 2 2 2X 160K5Y,F CP;M • R4 Powertul0r8r4)hcl 

2 1 1 1 5 2x320KSV,F CP M,_ MS,OQS_.!_~~ • Z1 PCNluue28 

r ~MS . ~~~:.~~:=c:f-~5':s~!.~rx~~~~~J:!=f=o 
6831=MelbcNJ rne House , 01-97791601111 Mercury SoftwMe, Darwen n66n MIO M.aoPro. 01·499 sm Mll MicroFocus. 
Swindon 695891 MU Microl:»al, StAustel87876 MU Mec:t.atech, 01·903 4372 M14 Micromega. 01-2237672 11115 Mulliset 

:~: ~ lx>nS, Bdhops SIOl'ttotd 723848 02 Omteron. 01-636 6575 OJ Oc.an. 061-832-704 9 

~:1~ftii~~=.3l~~~:=-~~~~J=~it=-~m 
N PnntMty . 02407 -4906 I'S Pslon. 0276-o853 1 1 PI If Postern , 04516-666 P'll Pre<::tlion Software , O 1-330 7166 PU Pete & Pam 
Compulln,0706212321 
Ql 0vtckaitva.Sou~20169 
~~J~tiif'~~~ ~~=:~~:f3 1t3 A& A Software, Glouoes1er 502819R4Real 

~~-i~~~o~:'~~b~~~~1~J=~.:=g~ 7s~~~t';~*" · 
~~=.o=:;~orns~=:..s;:~z'?~-~~;~~.~a;~sr.~~5M 
= yt~~~:!~ttii=.~ 1

:9ThomEM l,01-8362444 TSTexas~Bedlo«t83211 T• Thames 
Software, 01~9861 
Ul Ulllmate,0530-411485 
YI V~ . 01-221 7535 
,n John w-, I So('ls, a.:hes&er 784531 WJ Wldgil ~ •. 01-444 5285 
II Xilan SyMeml.O?o:H71211 



Suffering from keyboard finger? Take a break with a book. 

'CP/11 Primer' (second edition) 
bJ stephea Mur1ha I, Mitchel 
Wolle, pulllblled bJ Prenlico Hall 
II U4 .40 paptltlodl, 150 paps. 
Version 2·0ofCP/M, plus a few 
other changes in the micro 
world, has merited a second 
edit ion of the CP/M primer . 

For quite a lot of money, you 
get nine chapters and a couple 
of appendic es, all with dia­
grams, screen-prints and car­
toons spread liberally 
throughout. 

Why there's a need for an 
operating system, through to 
descript ions of CP/M's utilities 
such as SUBMIT and XSUB 
are covered. Each section goes 
over t he operat ion of the diffe­
rent aspects of CP/M , and for 
the inquisitive this book is a 
treat. 

Sounds good doesn't it? But 
I'm dubious. 

My point is thi s . If I had just 
bought a CP/M system for my 
business, I would want a primer 
to get me, my machine and my 
software working in harmony. 

Though the primer covers the 
operation of CP/M and its 
associated ut ilities in excellen t 
detail, it fails to explain how to 
interact with the machine or 
other software. It baffles me 
why the authors haven't in­
cluded relevant sections. 

As it is, this primer gives 
readers interested in 1he tech­
nical information a good (but 
expensive) read: for those who 
haven' t a clue . it might be wise 
to shop aro und. DJ 

'T1lt Complete eom--. 64 
ROM Dluslembly' bJ l'fflr Ger­
f'llrd and Knln Berata, publislted 
bJ Due- II £5 .95 (papor­
bock,156papsJ . 
This is almost the lx>ok that 
man y 64 machine code prog­
rammers have been waiting for. 
'Almos t ' because it falls sadly 
short of its full potent ial. The 
authors (in the loosest sense of 

n 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

the word) realise this because 
they start with what should 
have bee n an honest apology: 
'This book is intended to be 
used by the serious Commod­
ore 64 programme r' (it most of 
you can do nothing with it). 

What it might have bee n is a 
guide to the operating system 
and64 Basic with a disassembly 
of the ROM routines and how 
we se rious but merely mortal 
programmers could use them in 
machine code programs. 

It appears that what the 
authors have done instead is to 
set up a dump to the printer, 
started the disassemb ler run­
ning, and gone down the Har e 
and Hounds for a few pint s. 
This means that everyt hing in 
ROM is listed here , including, 
the error messages which come 
out as garbage in assembler 
language, and you get no hint as 
to how you might use ic. 

The listings have been di­
vided into routines but you are 
left to work out what registers 
need to be set and what values 
you need to pass to the routines 
in order to get them to work for 
you. 

In short , there is nothing here 
that you couldn't find out for 
yourself with the aid of a 
disassemb ler . You'll be just as 
confused and will save yourself 
nea rly£6in tot heba rgain . PW 

Peter Gen ard KevmBer~m 
The Complete 
COM. MODORE 64 J 
ROM #' 
Disassembly / _ .... ' . ,. 
I 

f', . . 
. . . ·.- • l 

' , 
'Don....,..stor'1Mlcro­
Vol2', publkltodbJllowonlW 
Sams, distributed by 

l'rotllke-Hal~ll£13.55 
(Paptltlodl,450pasnJ. 
Like many others, J've been a 
fan of Don Lancaster for some 
time. and I' m glad to say this 
'cookbook' (volume 2 in his 
machine-language program· 
ming series) is fully up 10 
SCTatch. 

This one deals with the nitty· 
gritty form of prog ramming. 
the hard way. ln Hex. Yes, 

no-o ne in their right mind does 
this, and any sensible person 
uses an assemb leT, but Mr 
Lancaster makes a strong case 
against the use of such utilities. 
at least for the first few steps . 

He thinks the subtleties of 
machine -language are obs­
cured by the use or an assem­
bler , and when the tools he 
employs are examined closely, 
this starts to make sense. 

His main tool is one you 
make for yourself. a set of 
index--cards which you draw up 
from your CPU spec·shee t 
according to a tightly-defined 
set of rules, with one card for 
each op-code, so you must 
ph ysically t ranscribe much of 
the fabricato r's documenta­
t ion. 

It sounds like a chore, and it 
is. But having it done for 
the MC68000, I assure you that 
you get a very much stronger 
feel for the machine, and in the 
case or micro ·coded CPUs, like 
the 68000, the overall structure 
of the vario us op-codes and 
their relat ionship becomes 
much clearer. 

Thi s is Mr Lancas ter's inten­
tion, and he backs up his 
opinion that though Basic may 
be fun, and compilers are 
useful, all really good program­
ming must be done in machine· 
code. Indeed, his barbed com ­
ments about Basic and Pascal 
make some of the more enter­
taining sections of the book . . . 

He is careful to cover a 
sufficient ly wide range of 
CPUs, though it's a pity he 
didn 't discuss the 680CX>or 808X 
chips. RK 

'Mlll<a lho - 1111,ourZX 
lllcrodrtN' ., ... Sinclair, 
... ....... ..,Gmladoll£4.95 
1--"99-1. 
Trees , it is said, tremble as Jan 
Sinclair walks by , and this latest 

effort from micro computing's 
answe r to Barbara Canla nd 
isn't liable to cheer them up. Its 
99 pages may not seem much. 
but the think ing forest will be 
justly grieved by the ubiquitous 
arboricide's profligate use of 
these pages. 

Th e trouble is, too little 
see ms to have been written too 
fast. When it finally gets down 
to the meat of the subject with 
an explanation of streams and 
channels , it is cena inly useful, 
but Mr Sinclair doesn't go 
nearly far enough in answering 
the quest ions that arise from Sir 
Sinclair's inadequate manual. 

For instance: ·If you try to 
load a program called -TEX· 
TINDEX", however , without 
winding the cassette back tot he 
beginning, you may find that 
the program cannot be loaded.' 
Somewhe re in the depths of the 
Amazon jungle there may poss­
ibly be someone who can' t work 
this out themselfbu t I doubt Sir 
Oive has sent them an order 
form . 

This son or helpful advice, 
together with the recommenda­
tion not to store your Microd­
rives in a room where you'll be 
using sandpaper , is out of place 
in a book this shon . 

That said , there is some 
useful informat ion in the boo k. 
The explanat ion or RS232 is 
clear , and a short database 
program is also included . 

Mr Sinclair also gives copious 
details on using Interface I 's 
RS232 with a Tandy printcr­
plotter. I'd query his choice of 
printe r , and I'd ra1her he'd 
spent less space on this, but the 
information should at least help 
you connect up to another 
print er. 

Overall, however, the book 
really is too sketchy to recom­
mend. It holds some useful 
information, but not £4.95's 
worth . Jl 

PCN MARCii Ji 1984 
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BlMH ..., ... ~ ........................ , ... 
amlllll ........ ..-: .... ,..... ..... .. ....... --....., ..... .., .... 
Pnca rnduM VAT, post&~ 

LENGTH IOXPM:l[MI OTY VALUE 
5 m1ns (c.51 (4 55 
10 mi nt (c.101 (4.40 
12 m,ns le 121 [4.45 
15m1nslc151 (450 
JO ffllM le 301 (4 70 

to mons le.tot CS.30 
90 tntM le...901 £7 00 

AUTO PAGE 
FOR 481( SPECTRUM USERS Wint 

VTX5000 
Pf"*1 )ICM,lf ow-, illldel of p1g1 IIUfflOIQ ()FFUNE IO 00 
lN'STAHTlYW,....,..PIOI rao·..---ONUNE 
10 ren.mto them INSTANTLY 
SN d'lt time 1P1M O~LINE disp&,ytcl Ofl screen w,tt, 

alarm displayed trom 30 seconds l>tfore the end of tacl'I 
a minutes cal petlOd GO TO soectic Micronet OI 

Homelinlc NCtlOftl INSTANTANEOUSLY'* th INSTANT 
IHOEX SCREEN 

[79S­

M[IICUflY SOfTWAlll 
74 WHt ""' · WtltN .. Tllentn , s.ny 

• ITOP NUSS• 
......... .,.,.... ............ tt .• 

PC1' \tARCltll 198' 

TRAINING 
ON 

sonwARE 
On Site Training 

at reasonable rates 

WORDSTAR 
MAILMERGE 
APPLE WRITER 
fwthu dd.•il• from: 

SUPERCALC 
VISICALC 

MULTIPLAN 

Jo Middleton 
M.C.T. 

485 BlDDEFORO GREEN 
LEIGHTON BUZZARD 

BEDS. LU7 7TZ 
Tel. 0525 376558 

KERIAN 
wants you 

U yew- progrun ii original U you can write machin e code . U 
you think you can meet our quahty d emonds. 
In return we will pay hiqhest royalties. 
All replies will be answered and appraised within 10 days. 
Applies to all populu micros. 

KERIAN (VK) LTD 
Z9 Gilbunl lid, BONle, North Baml>eni do BUil 9BZ 

Tel: 048Z 643786 

" 
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MICROSHOP 

l.00,000 CASSETTES 
PER WEEK 

TbJ• 11 the capadty o f the rcputaUon for-the hlgheet 
Dataclone'• new C' .. &etu qualJty product . S'11t1U 
dupUca tJon plant - ca58Cttc bodies and chrome 
Europe•, moa t advanced tape used uclu&l\"t.ly . 
data du pUcatJo n fadUty. * fauJty CUKtlH 
• F .. te1t poHlb le c lim.lnated - our rcj« t n.te 

turnro und - oa small o..- is below I'*> - the Industry", 
large runs. we offer the best. 

fasteatcklh-ay. ~ • cH t ombull tp lant * New low contrac t .... .. _ our specially 
rate:. - the morn built equipment 
compellth-e prk:cs • 1, <k•lgncd 
avallatM:, with uclutiYcly for 
spcda.l rat es for . \:... .. data duplication 

;~ :s:e; , . ' !n':!1::.; brttcr 
rc UabWty - we ha,-e produc t . 

DATA CW NE 
OATACLONE Ltd., th e 11pcdaU1u ln aoftwarc dupUca tJon. 

Unit 1. ROAlin Square, Roslin Road. London W3 8D H . 
Td : 01-993 2134. Tclu: 21879 

3M 
Scotch Diskettes 

bubble bus 
TOP QUALITY .... UNBEATABLE PRICES software 

magical games and 
utilities for the 
Commodore 64 and VIC 20 

me e : Tt mr:;i ~:,= = : : m::~!i 
525"DISiCS- 10PER90X 

IUMAITUI M - .. ATCI • mllm: NI DB.MIY 

PW.SE 
wrM~ I '"'"'"""' 01Y """ I 

I 
I ...... I TOTAL 

,oo • .--
· l15~At 

Qt£0U£S PAYAlllE. TO '"""' 

SPECTRUM KOPYKAT 
~°:~~~'8KSA~~ 
~,~!:!tn'5$E : 

MEDSOFT 
lit Ardffn A~ , Donc .. ttf' , DN2 SEA 

IT CAN EVEN COP Y ITSELF 

Av~fmm : 
W H. SIMfH, LASKYS. uGHTNIHG DEALERS. 
SPECTRUM SHOPS, GREENS. HMV SHOPS. 
GAMES WORKSHOPS, CEHTAE$0fT ll'ld 
PCS STOCl<JSTS 11nC1 .. Good DM11n. 

: u':: e~s software 
87 High StrMt , Tonbridge 
KentTN91RX 

\. TtlephoM : 0732 355962 

WHOLESALE ONLY 
For the ,·uy~ l ln Oric ,Spttt ru ma nd 
Commodoreaames rroma ll tht major 
sof'lwatthou ws. 
AlsoOric ha rdYt-ar randacttS.SO r its. 

;:~:~~::RE [ ~ 
Ch urch RowChaimi:>et"s T 
Fr1nkl1nd1 -
Longton 
Pretton PRESTON 0772 &17665 

POOLS 
PREDICTION 

t;4.."s1"d~:z~;:.:~.s~1~;'.y°:1r.!~ 
tures analytical draw finder which 

~~:tt:i6:!!~r1
~~~ 1rr~mi~: !ft~ 

free permutation cak:ulator program. 
134 dividends won by writer so far. 
("This is the best and mos, sci~ntific of 
any program I hav~ sun" Mr Rap 
Secreta ry, Orpingt on Computer Club). 

Ask for: 
British Pools ................... at £8.95 
Australian Pools ............ at £8.95 
Also: 
Pontoon(48K) ................. at £3.95 

ROM BEST , 
9 Hawkstone Avenue , 

Newport , Salop , 
TF107SE. 

BYTE DRIVE 500 
AVAILABLE NOW : 

ORIC-1, ORICATMO S .......... £299 
BBCM ODELB WITHDFS .... £215 
INClUSM OF FREET DISC. V.A. T. AND CARRIAGE. 

c.w.o.ro 
LimeKara Ltd . 

19. FERNBANK CLOSE, 
WALDERSLADE, 

CHATHAM, KENT. ME59NH 
TELEPHONE 0634 684342 

TAPE COPIER 5 ORIC-1 GAMES (48K) from TOUCHSTONE 

lUIII or,, ,C f!i COITIS~J.. M MKI KAJIIOJIOUGH lll CS 

IN VIDEO-STYLE CASES 
1. M..OWTOflatll...UnA- anic1COOlptntOISkiltndle1IOII 

!:itf~:ia:~card~am. ,...,.. .... ,. 
5. CiiMNtlCI- J'ICIIIOllaCNIICllrQIIIWlll)r ,3-Ddlll!O 
I. MtttDI- SW1PC*1,Hapiwn,SquarM.Slidit,lllt,,ir, 1rw 

TOUCHSTONE 

..... .... .... .... 

..... .... 
61 Highfield Road, Saxilby, Lincoln 

PCN MAR CH 311984 



GENUINE SALE 
TIXASTl·9914A 
SHARPMZ-700 
VIC20STARTERPACK 
ORAGON32 
ATARl600XL 
ATARl8501nterlace 
ORICATMOS 
COMMODORE 1514DISKORIVE 

PrioNind .mmllglt&VA T 
CWO to 

[79.00 
[175.00 
£119.00 
ms.oo 
[139.00 
£100.00 
£149.00 
£199.00 

Mastertoys Ltd ., 

S~~ti~"8 ~u~~N 
Tel:078664390 

Access & Barday accepted 

£ 11.50 
U.00 
[7.10 
[7 .80 
<7.80 
[7.80 

[5.00 
t:4.75 
[5.00 
<1.00 

COMPUTER 
CABINETS 

A range of cabinet s and 
housing units especially 
designed for your home 

computer system. Keep It dust 
free, tidy and secure. 

Send SAE . for colour brochure. 

MARCOL CABINETS 
PO BOX 69, SOUTHAMPTON 

Tel : 0703 731168 

COMPUTER SUMMER 
SCH~OLS ~Of·~ Jor,oung~ ~ 11.,- -

• ln9trudlDt,ln Engllltl 

=~~2~...='r 
cour9N j.U Aug ) 

• 8egnl9r1 or Mh'.nced ttuOents 
• EC,,,C911on6Aea 1Nbon91 
• LHffl ~Applatll)rllitvehH 

WP ...0 Fillt Herding 
AL L IN ENGLISH WITH AN 
INTERNATIONAL FLAVOtJRI 

C..«write lo 

IDS ~~::.t'!:.~rfft, 
T_. : 0634 400293 , 

PCN MARCH JI 1984 

_MICROSHOP 

• 

WRITE OR PHONE FOR LATEST STOCKS OR 
FREE CATALOGUE OF NEARLY 600 TITLES 
FOR ATARI , BBC. CBM64 , DRAGON. ORIC , 
SPECTRUM & ZX81 AT DISCOUNT PRICES . 
AUTOMATIC FREE CLUB MEMBERSH IP. 
APPLE . VIC20. IBM. Tl/994a , TASSO & CPIM8" 

TEL : 08012 3404 ALSO CATERED FOR - ENO. WELCOME 
8 CLARE DRIVE, THRAPSTON, NORTHANTS NN14 4TA 

CAU/ltG AU 64 OWltERS 
IMPORTANT ANNOUNCEMENT 

~:~~~~~ 
~ht~~~it=t~~J; All 

A MUST lot lht 64 is lht Spectrum EMULATOR 
which runs most ~m Software on the 64 . 
Onlyt:12 .95 poet tree. 

:·:=:::=~:=,~w:=r: 
Leisur e. 0.,, °"""" s.rvice Department ensures lht 
Best Backup . Ask !of our Listi . 
PIP PIP CHAPS!! 
Mll1on Keynes Mu•lc &. Comput ... a. 
}~~=)s~;;k Leighton Buzurd, a.ct s. 

Cloeed Thurs. Own Cw Par'k. 

ma1an mwJ1i~ 
ORIGINAL-EDUCATIONAL & GAMES 
ALL PRICED AT NO MORE THAN £5 

MAlAN COMPUTER CLUB-FREE USE OF TAPES 

COMING SOON- PR08ABLY THE FIRST BLUE 
ADVENTURE GAME - ·soHo sex auur 

FOR AUORALSU:ND 2x11pSTAMPS .. 
NAME. AND AOORHI TO: D. JARM.IJN 

PO BOX 390 , PUALEIGH, HSU CM310H 

Programs 

at last ~=ShMI tha1 eauaWy helpe )'OU to get ii right 

• mistakN noted while y0u mak• en en1ry 
• just bac:kSpeoe IO corr.a 

: ~:::.:=::~~ 
• you can'I remove key areas by mlSCaq 

- - ...... '"<I .... 
: ~~~~~Sfiguru) 
• fikt any part , read inlo enydNr area 
• tullsetolleaturuendlunctlonl 

: ==-~ :::-00~~~ .... ................... 
• ICNH1titieanelySIS 
• engineering caleuletion 

The Cracker 
t100 + pp + VAT, tor CPJM!ZaO end CP/M* 

MW,_ t,, 6,Cail 

Software Technology Limited 
P.O.Box 7t!1; ~J~s1=· 815 3HQ 

(detJlerslhisat»is.UylO~,.,., 

SAFEGUARD 64 
A • , J ' l ·~.:•, i; ,. , ,,, ", • • , 

OnlyC.450 
w ,~ 

ECHOSOFT 
101 .. n ,dmdC lo:u 

B•••r,g &lok• 
Hampsh ,,. 

EASTER COURSES FOR CHILDREN 
- Now booking! 

Adult courses a.s usual 
Ring: COMPtrrER WORK SHOP 

ON 01-318 5488 
4 Lee High Road, Lewisham 

London SE13 SLQ 

DRAGON 32 TAPE COPIER 
MakM l)tdt up~ al .. pmgr- (lndudlng auloMI "*1wlloodl ) INl _ _ __ of. 

FULL INSTRUCTIONS. USER FRIENOI.. Y 

COST£3 ·95 
MICIIOSTAII SOFTWARE 

to RUSK .. DArVI! 
WOACHTIR PARK 

SURREY, 

sonwARE 

Programs Wante 
W•-~,::===-:=..,.i.LUIL 
Wt ~y c.11sh ffft , roy .11l1its .and dt$1ribule in tM 

UIC, USA .r,nd E~ . 
Pl'lone 8,Hingslole (0256) 25 107 

DREAM SO,Fl"WARE LTD 
0itpt. PCN, P.O. Bo x 14., 8H lng 1t0h , HanlL RG.21 

WANTED 
PERSONAL COMPUTERS 

all models bought lot cash 

Morgan Camera Company 
160 Tottenham Court Road , 
London W1. Tel : 01-388 2562 

Exhibition s 

n 
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MICROSHOP 

g (·)!~ h',f~ ! 
PERSONAL COMPUTER SOFTWARE 

Proxima Software presents seven new titles for the 
BBC Micro as well as three for the Electron. All 
the program s are wuque in that they hav e been 
written by Computer User Club membe rs. 
Traditionally, _ although seldom seen publicly, Club 
software has a lot to offer. Proxima Software is 
striving to give everyone an opportunity to benefit 
from Club work, Club and Public alike. 

TAPE ~ ,; DISC 
*BEEB,-TEXT (Disc only) ........ . £19.95 

~ 

*PIXEL PACKAGE ..•.......... ,£12.9 5 £9.95 ~ 
0 

*TWO PLAYER GAMES DUET (Electron too} •. , .. J 
. .£10.95 £7.9 5 ~ 

*BIG PRINT (Electron too}. .. . .... £10.95 £7 .95 "' 

*DISC TOOLS (Disc onlyl . .. .. .£12 .95 

*ROBO BRAIN ............. . .£10.95 £7 . 95 ~ 

*GAMES QUARTET (Electron too} .. £10 . 95 £7.95 1 
For further information on what Proxima Software 
is all about, please 'phone or write to us. (An SAE 
would be appreciated} 
PROXIMA PERSONAL COMPUTER SOFTWARE, 
NEWLANDS, 30 SPARELEAZE HILL, LOUGHTON , 
ESSEX, IGIO !BT. Tel. 01-502--0230 P&P 50p 

Typesetting on your 
Microcomputer 

micros. Find out how 
you can do it and 
Save time and 
money. Budget 
Typesetting 
News tells you 
all you need 
to know. 
Send for your free copy. 

Budget TypHetting Ltd 
21 HighStreet.LondonSE20 7 HJ 
Telephone : 01 -659 6622 

MICROSHOP 

CALL 

CHRISTIAN 
McCARTHY 

ON 

01·6366890 

CHAOMACOOttttt11 c... __ ,.._ .. 

S::::cS..-;-
-·-- N 

COLOUR MODULATOR ont11 ---·liLl,NI' ......... ,., -tt22 

,,...,...A..:>11:.11 
FOi .... II( zx Sl'Er.ll\J'I 

..,, ,ASllJ ~ted n•t- rv PAT'E and HMI ulr­
,.1,~,....,. Pt~ .. 1u, eo6e t..t>lu and c:<111~n• • 
te,:llOIM tcb 11'1!0 • fN airrut• r,ptl'litlon . 

' A~t-t1~1ly ~.,., TU ~I 
orell:,.,.l• ... 11 

' ....,.-adJu:11,Able 
l'lltdAndf!Qde,11 

' Jpt.,J)emp!ayff:f 

' M!"'.PJ!lfll'/Co~t.lt>le 

""-"'"•r.dina&.n,c'Uont>ooU"ttl,.95cor~tl 
•od -•· • · l"ltr..ndabl•on~~ rort,oo,clet ,.,1,. 
l.11l~S--.1c..Lt.t1. i.,m,-,T-1'7-1.Ane. 

~-rr1e111 , F.iist S-- • , TNb J.r:) 

PCN MAR Cii J i 1984 
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00 
0 
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0 

POOLS 
PREDICTION 

Made easy on 48K Spectrum. Outputs 
best draws, homes and aways. Fea­
tures analytical draw finder which 
allows program to learn from it's own 
mistakes, however small comes with 
free permutation calculator program. 
134 dividends won by writer so far. 
(" This is the best and most scientific of 
any program I have seen" Mr Rap 
Secretary , Orpington Comput er Club) . 

Ask for: 
Brit ish Pools ................... at£8.95 
Australian Pools ............ at£8.95 
Also: 
Pontoon (48K) ................. at £3.95 

ROMBEST, 
9 Hawkstone Avenue , 

Newport , Salop , 
TF107SE . 

PCN MARCH JI 1984 

INCREASE YOUR SYSTEMS SPEED 
WITH ONE SIMPLE PLUG IN UNIT 
INT ERN AL SPOO LERS FOR EPSON 

SK £59 .95 
16K £69.95 
32K £79.95 
64K £109.95 

EX TERNAL SPOOLERS MAIN S POWERED 
PARALLEL TO PARELLEL : SK £79.95, 16K 1:89.95, 32K 
£99 .95, 64K £129 .95 
PARALLEL TO RS232 : SK £99.95 , 16K £109 .95. 32K 
£119.95,64KC149 ,95 . 
RS232TO RS232 : SK £99 .95, 16K (109.95, 32K £119 .95, 
64KC149 .95 
RS232TO PARALLEL : SK £99 .95, 16K £109.95, 32K 
£119 .95 , 64K £149.95 

IN TERFACES 
IEEE TO CENTRONICS £69 .95 
IEEE TO RS232 £79.95 
PARALLEL TO RS232 £79.95 
RS232TO PARA LLEL £69 .95 
COMMOOORE 64 TO PARALLEL INC . 
PRINTABLE CURSO R AND COLOUR 
CONTROLS £59.95 

All prices exclus ive of VAT 

DEALER ENQUIRIES WELCOME 
IBEK SYSTEMS 

437 Stonl'y St dnton Roctd Coven t ry West Midlands 
Tel 0203 661 162 

~ 
0 
Oo 

Plumbs the depths 

79 



NEXT WEEK Appft's Maci111osh, wt took mort 
clostly al 1he systtm as a ·whole. 

Yk-311.1 - Program yourstl/ bona· 
0. lMt - A fulf guidt to micro nas in 31hK on a Vic-20. 

communications starts in this Soft Tnb - PCN unklraps ntw 
~tk's Micropatdia pu/1-oul. packagts for tht Dragon and tht 

Willa~ - E.nrciseyourcomptti· IBM. 
live irutincu with a 'J6K Lynx ar Games- Tuntinfor rrvitwsof new t---------- -< 

.:; a~triflw _ As 1ht dust stttlts on ~;;~·::Jo;,:~;,;:::tdort' 64
' w otta winna 

f~r.TLS~~~===.,,
1
~ . . =.=. _:== L•J==j"°i:=:=:=:==:=:=~=~~===i:-1 WiththcnamcofEnglis h.Mr J Mor 
I wv.> ~i. Norlhficld. Birmingham, was a 

natural to pick up £5 as the 1a1cs1 
winner in the mtcrmiu cn t but 
nonetheless Grtat PCN Gibbuish 
hunt. 

Mr English was first 10 point o'ut 
the clutch of mis1akcs in Discount 
Software Supphc.s' ad m Issue 52tg 
Night Ganne r. 38 Ant Anack, 
Alconomis t. Sea Harrier Attach 
and man more. 

PCN Datel ines keeps you in touc h with up-coming events. Make 
sure you ente r them in your diary. 

PCN Datelines shoul d send the inforlTlation at least one month 
before the e\'ent. Write to PCN Datelines, Personal Compute r 
News, 62 Oxford Street. London \VIA 211G. Organisers who would like details of coming even t s included in 

UK EVENTS 
[ - Dotn 
Microcom puter Networks March 27. 28 
Workshop 
Sinclair Educ ation Eihibition March 28·30 

Electron & BBC Micro March 29-April I 
UStr Show 
Compute r Aided Design April.3·.S 

Artiftcial Intelligence Seminar Apri l 7·8 
Sir Frederick Osbor n School April8 
Computer Fair 
COMPEC WALES April 10-12 
Comp uters for Builders Exhibiti on April 12 

Personal Comp uter Games Show April 20-22 

ZXMicrof air Apri128 

OVERSEAS EVENTS 
[ ­
HaOO\'Cr Fair 

Vidcotex '84 

80 

°"'" Apr il4-I I 

Apr il 16-18 

v .... 
Comput er Laboratory. 
li\'crpool Uni\ers it)' 
Ce ntral Hall , Westminster 

New Horticultural 
I !all. West minster. Lond on 
Met. E:ch1bition Hall 

City Unl\el'lit)'. London 
Sir Frederick Osbo rn School. 
Welwyn Garden City 
Cardiff Uni,·ersity 
Cavendish Conference Centre. 82 
New Ca,•endish Stree1. London WI 
Solihull Conference Centre. 
Birmingham 
A lexand ra Palace. London N22 

v .. .. 
Hano,·er. Germany 

Hyau Regency. Chicago 

-IMn 
Ms C Bryson OSI 7096002 

Computer Mar ketp lace (Exhibitions) Ltd .• 
01-930 1612 
Susie Lipman 061-456 8383 

Reed Exhibi tions. 01-643 SOW 

Warm Boot Ltd. 01·368 7561 
Alan Henderson. Welwyn Garden 2336718 

Reed Exhi bi1ions. 0 1-643 SO.W 
A4 Publications Lid . . 088 385 2051 

Mike Carroll. 01-6366890 

Mike John son. 01-801 9172 

G,po,IMn 
Oeu1sche mes.s-und Austellungs AG Hano,·er, 
01-651 2191 
Sally Summers. 0101 2122798890 

PCN MARCii 31 1984 





r MACHINE CODE 
GAMES ACTION ;: 

I 
l 

THE CLASSIC CAR RACE GAME 
FOR THE 64! 

THE MIND~BENDING STRATEGY 
BOARD GAME OF OTHELLO' 

THE BEST FROGGY GAME FOR THE 64 
BAR NO NE! 

WORDFliiUD £7 .95 
This br illiant ly conc e ived program combines the best 
ports of orcode gomes with the best of edvcotiono l 
games, mak ing a real fami ly game thol anyone who con 
see the screen con porticipote in. You hove to find the 
wor d thol is hidden twice in the jumble of letters , then 
guide your sights ove r one of the occurrences of it. 

The first to find it wins! You con ploy by yourself or in 

~~;:rs~f~;;:' d~tffcu~~~~!T; ~::: i~Y:~: ,~':; 
young and old al ike ! 

L h .. , •- ·'"~~fuvvt 
, .. ......... 1,11 ... .--g, ..... . 
•• l ·•\lllkllilepnt · • • • 
h1llt1nlug.,.,- ... ... n 

!~~,~~~~~ .. "·:-~:. 
~:~:~;;~~~~! !!:.! ...... -

... Ut .. 1 000 l><"\"ll 999 .. 

-I!!!!) This best-selling game for the VIC-20 is nowovoilobleon 
the 6'! Feotur,ng the most intelligent and de,,o.,s 
monsters you hoYe ever tried to ovotd, the Boruos, this 
gome is o reol joyst1d: wrencher. Move Hons, the 
hondymon, up ond down the lodders top id: up the boxes 

Pure $hoot ·em -up orcode action for the~ 
and unexpanded VIC! The lunar city of 

Erriom is under attack from the $hips of 
the Jovion empire. Their merciless 

bombing will reduce your city too 
pile of rubble, unless you con 

hold them off. You ore the 
commonder of the sole loser 

defence bose . Your mis· 
sion · hold out for os 

long os possible . 

from the different levels 
But don-tmeeto Bonzo on the woyt 

You ore on en 1ron1 in the greot 
lntergalact1c four Seasons Oeoth 
Rocel Yov must tockle the Spring , 
Summer, Autumn ond Winter 
sechons with the ob1ective of 
running os mony other cors os 
possible off the rood . The op· 
posit.on is numerous , including 
the indestructoble but slow Tank 
Cars, the tncky Oeothmobilesond 
many other Demon Drivers. You 
hove one odvontoge · your cor 
con fly for o limited distance, 
ollowing you lo ovoid hozords 1f 
you 're quick enough! All this ond 
more mokes Burnin' Rubber the 
car roce of the century! 




