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A two-minute operation 
turns your BBC Micro into the 

heart of a word processor. 
VI E\V is a software program from 

Acorn soft (the so ftware di vis ion of Acorn 
Comput ers Ltd ., who designed and buil t the 
BBC Micro) th at enabl es you to use your 
BBC Micro, toge ther with a printcr,a s a fully 
operational word processo r. 

View is supplied as a Rom chip that 
ca n easily be fitted to your BBC Micro by 
your local dealer, in a painless two-mi nute 
operation. 

Th cn,oncc insta lled,you onl) have 
to switch on and View is opera ting 
imm edi ately. (You can easily switch back to 
nonnal co mputin g with a single comm and .) 

Also incfudcd in the View package 
arc two sp ecial books: ' Into View; that takes 
you by easy stages th rough all the word 
process ing commands and explains the 

manv ways in " hich \ ic" ca n hd p ~ou. and 
the ·Vil'w Gu ide ; " hicl1 providl's a c1uie k 
refc rC'nce to all\ iew facilitiC's. 

You'll fond that \ii('w is, b, am 
sta ndard s.a thorou ghly profC'ssio11al s;s tcm, 

~('( still surpri sing!~ simp le for the 
beginn er to ma ster. 

T he ' park-Jet P rinl(·, .. sho" n 
in the photograp h is thl' ideal ehoic<' 
of print e r for )Our \\Ord proeC'ssing 
app lieation . Extremf'I~ qui et. it offer s 
high resolutio n graphi es from 
monitor or'l:Y. screen and is ma ilable 
no" from dealers. 

If ,ou"d like more in formation, 
,,r itc to \ e~rn soft, 4a \l arkct II ill, 
Camb ridg<' Cl32 .3'\J. 

Or. for deta ils of wu r local 
Acorn soft dealer, phone 0 1-200 0200 . 

ACORNseFT 
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PCN PRICE That extra IOp will enable us PCN now COSIS more than 
to con11nuc to pro\' idc 100 other mkr oco mpu11ng 

RISE 
pages packed with news. wee klies. But YIC gnc )'OU 

reviews. tips and listings c,cry much more. We gi\·c you 
\\oCCk. As ever, Ylc'II carry on much more than monthlies at 

All th<" bc-st laid pla ns. and all g,v,ng you ndus 1\CS c,c ry twice the price- ~v~ry wttk ! 
that ... we pla nned to explain YICck; we' ll ca rry on ginng )'Ou A t 4Sp. PCN is incredible 
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.,..., ..... 
Somc1hmg on 1hc scak of an 
c.irthq~kc tS about to h11 the 
soft•.irc 1ndus1ry 

Commodore 11 mov1n1 ahead 
"' 1th a plan that •ill send shod, 
"'lli\C$ 1hrough 1hc ranb of pcopk 
11.nung sofl,,.'llrc fOf its systems 
And the rcpcrcu»!OOsCOUldsprcad 
beyond. prccipitat1n1 a 10ftv.:uc 
pric:twa r 

The 1mmed1a 1c benefits to users 
arc olwKMtS ,r Commodore's 
scheme works- the comp:my a,ms 
to rut 1hc prittof sofwarc ,n gene nil 
by h all. and to try 10 l1m11 thc pritt 
of busmcss 50fr,,arc. The pnce or 
ca nnd gcs ,.,,11 also tumble. 8u1 the 
ult1ma1c rcsuh, a rc ,mposs.bk 10 
predict 

The prntdcnt or Commodore·, 
ncv.l) fo,medsof tv.:ucd1,;1st0n,S1& 
I larcmann, "'"llS m London r~ntly 
10 upta, n rht: plan 10 UK software 
produccn l lcahospok:c10PCN 

The si:ory " this· Commodore 
sec, prcscnc pncts as 100 high . and 
intends 10 do iOmClh1n1 about 
1hcm II 11,111 go ,n for "'hat Mr 
Hart mann calls 'Chcrr)-p•d ••n1'. 
The company plans IO 11gn ron­
trxu ...,,th sof1111arc hou§n "'hK'h 
••111 result m Commodort it lhn1 
the prodU(1 and promollnJ 11, 
kavm1 the soft'llloarc house todeMgn 
fflOfe produe1s. and to mochfy I nd 
1mprO\ee1us11ngoncs 

Commodorc ..... 11 on ly Mgn con· 
1rxts forproerams .... hcre11c,i:pecb 
s.alcs to top 100.00J. and "'llh tht's< 
,'Olumts 11 "''111 ~ash pnce s by ha lf 
for mos t Mlf1..,.arc Mr ll anrrnmn 

docs not m1end to ha\·e any soft · 
1,r,arefOfthe currentl) bc:s1sclhn164 
model at fflOfC 1han $99. and..,.ants 
businn.s sofl,.a rc for the more 
c.xpcM1vc madi1ncs to be pnced I 
littlc0\ e r £12S! 

A maximum of .S per cut ro,.-ahy 
1,r,111 be pa,·ablc to the w,ft1,r,arc 
houses and the l1kcl1hood of be 1n1 
able 10 obla1n a lar gt: ad\.""ancc 
royalty ,1,111 be re mole. Mr I larl· 
mann 11kes the \1cw that ,f Com· 

Users rub hands at prospect 
of program price war 
' l 'ma llfor11 llh.1nl1hcr carcalot 
ofsmallbusmcsscsbc1n11.alcnrora 
ndc. 

This "'as the rcactJOn of Mil e 
R)ln. chairman of the South-Easl 
Commodore Us.er Group 
(ICPUG). ll e 1s completely ,n 
favour of kwic r-priced sof1.,,11rc, 
both 1n games and bus,ncssappli,c1. 
IJOnS. and doubts the uluc of !IOfflC 

of the wpport offered .,,,1h h11hcr· 
pnc:cd ullhlt("S and appllCI IIOl'IS 

'Dealers c:1,111m the) ha\ ·c high 
mcrheads. Forthc cos t ofcopy1n1• 
d1sl 1heychargt: an mord 1natc su m 
for sor1 .... arc. Asl them abmu 
uaming a nd thC) show you the 
manual and say ·go •"'•Y and read 
11'. A~kf0fsuppor1and1heyc:onsult 
lhc manual - 1f the ans.,,cr 1sn·1 
1hcrc they refer to the wppher. 
They may well ha,eo\erhuds but 

chey're nothing 10 .... ,1h wpport Of' 

tra1n1n1, · he uid 
Mr R )'an is a confirmed bc lic\ ·cr 

1n the idea of self-help A shakc-ou1 
a nd a contraction 1n the choice 
a\1 1lablc to users .... ouldn·1 nccn­
unly be damaging. he said 

•If the users ..... an1 something the 
users "''111 wmc u and marlcl 11. 
throu gh Commodore ,r the) hkc· 
For a one-off they can IO to a 
soft.,,arc house or to other Com· 
modorciucrs.· 

lt,g.h pnc:cs. he sa,d ..... ·ere not: 
on lydif6cult to JUSllf)' 1n manycasc:s 
bu1 were •ho an 1n\ ilalJOn lo pu xy 
- if pnccs comt dov. n much of 1he 
,ncentivc v.ould disappear 

He concluded 1llc:rc his been 
too m1JCh money m.dc 100 qu.clly 
by too man y pcoplt. ll't time fOf' a 
rcturntosanll) · 

modorc is pr ep,ue d to nsk holdmg 
large s.ocks or,i.cst prod1.1C1s. 1hcn 
the prodUC't'rt should take 11m1lar 
n sb 

F rom 11s rCKardl ,1 has e11tr1po­
l111ed a fi&ure or S7S 11 the likely 
annual soft.,,are purchase rate or 
American usen. Commod(tre 1n· 
tcnds 10 hold a t.rgc pcrccntagt: of 
thatmarlcc1 

The canndsc is shll rcla11,·cly 
c,pcnsn·c. but one of 1hc cffCC"Cs 

upcc1ed as a result of the «'(In& 

IDl>N auotUtcd ..... 11h large Klllc 
l)foduccion 1s that ctw: sclhng pnce 
of 1he can ndg,cs "'111 be brouaht 
do..,..n to pod.et money lc,·cls. And 
at pnces from SIO to SI S. canndgc 
saks arc expected 10 soar. 

G:111 wemn1ton, the sofl .... ,uc 
manager for Commodore U K , 
aarecs ... ,eh 1he for ecasts 

The 1mphcations for the marl ct 
and the U K ,n parl1CUl1r a rc 
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1n1ernt m1 to ron1emptate. Rabbit 
Sofl.,,arc. "''hteh mar\.eu gamct 
onl)·. has ronfirmcd a Hcmcndous 
nsc 1n 11s salc:s f0,1<N·m1 • pntt 
rcducoon from (9 99 10 £4 99 

S.m,tarly. there 1se,ery1.1gn of a 
pntt "''llr 1n 1mpl)f!Cd prodlK1s. A 
suettssf ul hnc of soflwa rc from US 
company Abacus"''" 5ellmg 1herc 
a1pntturoundS29 9S. A UK firm. 
Ad.amsoft. brought them he re 
under httnce ,net SQfd chem at 
arou nd £14 9S Ve ry 500n • maga-
1:1nc "'"H offcnn g them 11 £1 
Adamsofl wlhcqucn tly m1tchcd 
1hcsc ptlct"S- So 11 seems 1ha1 the 
pnec .,,-,r1 arc already ulKkr "'*Y 

The iiOfl.,,--are houses could now 
face• dilemm a. Should the) C'llt tn 
11Kn lot "'"h Commodore.or go11 
alone. faa ngthc need t0J ashthc1r 
rncc-s 1ocompc1c? Thc market as I 
"'hole should upand . Ml the cake 
.... ,11 be btggcr for e\Cryonc. bu1 
I.use ,'Olumcs.,,,11 be needed a, the 
slashed profit margin$ The games 
people .,,,II ha,·e no prohlc:m. apan 
rrom the need 10 rcptacc any 
dd« rn cgames .... uh~"' tapn.a, 
1hey do not ha,·c to prondc bac-\.­

"P 
For 1hcbuS1ne<-Si0f t""are people, 

the MIUatlOt'I is not 50 11,1mplc. You 
cannot prm1ck mstallation help 
anda tekp homca<hooryscn.ttt.if 
)OU charsc on ly £100 for a n 
IK"COUnu ng pad age 

Mr llartm ann·s •PPJO..Ch 10 th1) 
.... as 10 say. 'F1nc' F•~tl y the 
mtn-ha nd1~ must be oflhe h1&hest 
poss1blc qua hty. 11nd IC'COndly )'OU 

charge for scr,.«. a1 an appro pn · 
ale hourly ra1e Ahc rnam-cly )'OU 

give the sort ware a"'ay. u dealers. 
1nordc r to w:11 thc m«-h,nc .' 

Some dcak'rs had pcnsi, ·e loo\.s 
afte r lcanng the m«ll np bu1 
rontracts arc thought 10 lla,·c 
alrc..dy betn s,gned 

l'ht 1mphc:UIOf'ls Corthe 1nduSlf} 
could be: subi1an11;i,I Uscr1 shou ld 
buy mKTorompu1crs for "' hat they 
·,.-111 do, not for ..... hat 1hcy arc. so 
.. ·cll·1nformed bu)ers "'·111 ,n-

crcasmgly be k>ol.1ng for the 
cheapest combmatlOt'I o( both sofl· 
ware and hard.,.,.are "'hteh "'·111 do 
""hal they want 

W11h dozens of mKTOromput­
mg ma,az mes on salc 1n th is 
country. 11 seems 1hc number of .,.,·ell 
mfonncd ~,oincrs \hQuld M on 
lhc uw:rcasc Thus 1111 possibk lhc 
soft.,,,1.fe price ""ar "''Ill spread 
Kross the: 1ndustf}·. a nd not be 
fCStrictcd to Commodo re produc1S 
Microi.ofl has rcccnd y reduced 11s 
'll>'Ol'dproc:css.ing pad .age to a round 
£100. for instance 

Bui one 1hm1"s for sure.1h1s is 
good ne'll>'S for users. 111 lc,r.;;t ,n the 
short run Long-term 1mp .. caho ns 
arcno t,;oclea r 

Usuall) 1n a pncc 'fl-ar. cu5tom­
crs do "'ell for a "'h1k. and 1hcn. 

"'hen the .... -., has culled the 
aPPfopi ... tc number of us ualt ies. 
the sun.l\ors bong 1ht pncn back 
upto.,,tu1 they .,,-ere .or abO\-e. and 
the net result 1s that the ~nrc of 
chotcc has betn rc-duccd. Puh aps 
.... -11hsof1.,,arc thccarcum51:anccsne 
d1ffcrcn1, because the m11rg1nalrost 
o( pr oducan1cach un11,ssok)w; 11,s 
notVCr)'Cll'.pc'I\SI\CIOproduct l dLSl 
and a manu;1I, and tht ros1 of 
Ci1MCIICS1Slm ·i11/ 

All fCIII) depends on "'hc1he r 
1.alcuxp;mddrama11cally,r.;;11rcsuh 
of1 h11polK')'. or"'hcthcr 1t .,,-11lbca 

cut-1hr011t "'--ar O\cr the sha rct of an 
c1us11ngmarkc1 

Mr l lanmann "''lls ,"Cry1urprncd 
al the high prkcsof UK·productd 
software, althoug h he ron«<lcd 
that 11 was a ~g 1hc bcSI m !he 
world I-le u ,d tha1 'll>'C had prog­
rams sclhnga l £400.,.,h.ch he 11i1oukl 
M, ·e c,;pcctcd to5ec al 512.'i m 1he 
Un11cd Sta1e1. a pr~ d1ffcrcnc:c he 
an nbut cd to greed 

E,c ntually Mr ll an mann u· 
pttt s toKll lh rcc mllhon pach,csa 
month •orld ,.,,·tdc. pt.ans a rc that 
fl,·c m1lhon Americans ""111 own 
Commodore computers by the 
end of 1983. 1hough 1h11 is a bi t 
on the breat ht al, ng Stdc. and 
Sffl .OXIJ))) or .software sales arc 
an11c1p:n cd m ,.,,·o years' llmc 

It ,s ck ar that CommodoJc has 
be:cn 1nflucnocd by the few large 
buycn; 11 has "'ho lake 50 pe r ccn1 
of Commodore's hard "'·arc sa~ 1n 
1he US They "'ant to 1c1 all 1hcu 
ma,or supplto from Commodo re , 
so the) a rc wllhng 10 sign bul\. 
soft"'-..rc pur chase contr.tcts .,,·,th 
the rorporation 

1lk: cost to Commodore of 
sckci mg the v.ronJ prod ucu fo.­
JUCh a m3.$.sl\'C 1nH'Stmcn1 will b(, 

prodigious 
The user a n afford 10 Ml back 

and watch thcpr iccs1umblc aschey 

ha, ·c for computcfl, 11nd rcflcci on 
the fact Chai compcttlion mc11ns 
l<N·cr pn«s and more faoh11cs 

The prod1JCCr5 "'•II be rcflcc11ng 
wryly tha t the da)'S ofbemgablc 10 
sc llan yokl 1hmg toa"'1 lhng ma rket 
a 1 high pnccttirco,er. and 1ha11hc 
only lime you can Kii rubbish ts 1n 
the first few month s of a new 
machine\ hfc. "'hen there ,s a 
dunh of sor1"'--are 

In 1he case of Commodore. the 
new machines find their ,ir,,iy mto 
the ha nds of .oflwarc pr oducers 
'll>h1lc the rnachm« 1hemsch·cs arc 
1n the de, ·clopmcnl sta~. 

Commodore has al"'ays been 
pcrcc1,cd as a hard "'--arc micro­
comput er compan) _ Run by Jad. 
Tnimicl. m a very c nlcrprcncu nal 
a nd J)filgmatic fa~ion . 11 has sur­
,·ocd a nd c1pandcd ,n • ,cry 
compeuuvc mar l ct 

bet Tramicl is a n1mbtc opc r· 
a1or, given to remarks hkc ' We 
caitcrformassc sno1the clas.sc1· For 
many ycan 1t "'--as cau5C for com ­
mtnt 1ha1 th is 1ntcrna11on.al cor· 
ponl!OR d,d not 1CCm 1ntcrc1tcd m 
1hcl0f1warc ma r\.c1.c1cc p1utto0f11 
as1hcsof1 "'·arcscll s ha rdwarc 

Specialists scoff at plans 
Commodore's plans ha,·c bee n 
gi,c:n a tirm thumbs 00\l>n by the 
pcopk "'ho "''ntc and se ll buStl'IC$$ 
and gamtt $0ft.,,--are for Com mod· 
orcs)~lcms 

Thctr comments las1 "'ed. 
ranged from "They hl\·c nft ,ot a 
prayer ' to ' I'll JUSI carry on cto.ng 
v.hat l 'mdotng ' Nobodyc1pcct s to 
go ou1 of business 1n t1 hurry. and 
most 1hought the §Cherne wu a 
non-.siartcr 

If ,1 docs get off the gl'O\lnd, 
openllOfl dsph t as 10.,,hat 1he results 
.,,·illbc 

·A pn«w arm,ght dc\Clop."satd 
Uamasofl' s Jeff Minter, 'but 11 
won' t affect people like me ptod UC· 
maquah ty IOf1warc at chcapprlttli. 
It might affect the small outfits "'ho 
arc ba§Kally JUSI copy1ng arcade: 
games· 

Imagine .,,..,, c,·cn more dcvtl ­
ma) carc ·rran)bod) "'antscodrop 
poets 10 srill) lc,·ch thal's up 10 
them ,' 111d 01\C La"'"iOn 'Soft· 
"'are sells on ii0f1•11rccon1cn1. not 
pr~,' he added firmly 

'A lotofpcopk m1ght gc1 fired up 
"'11h enthusiasm and 1n p~ 
sof1,ir,11rc there is poccnua l for the 
$Cherne.' said Siu.art Wh,nalcr of 
PegaslH lnbus,ncuapphcat!ORS,hc 
added 'Youcou ld do 1t Yt11h11mplc 
&preadshccts. databucs and a word 
J)t(l«$.$ing packages, bu1 not •11h 
specialised apphcal!Of'IS 

In ~ner-al, thc rcactlOt'I was 1hal 
1f Commodore's ptan "'as goina 10 
create problems lhc) .,,·ould be 
somebody e lse's problems But 
there ""'lls also 1hc common ,·icw 
thal Commodore had 1he bigcst 
prohkffi ol 1hem all 

·Commodo re has nc,cr been 1ha1 
good al prodocmg soft"'·arc.' u1d 
Terry Gr ant or Rabbi t This ....-as 
echoed by lle nry Smithson 11 
Aud101Cnte: "llk: sof1.,.,arc Sfdc has 
always bee n ,cry d,sorgan~d 

'One can rcg;u d C'artnd g« 1$ 

h ard'll><1rc 1n 1hc 'fl---ay 1hey'rc ma nu­
fact ured . and Commodore 15 1n a 
,·cry good position fOf that If 1hcy 
bnng cannd gn down to lhe pnccs 
they arc ta lking aboul v.c couldn 't 
compete .,,-,1h thal ' 

But he added: •If Commodore 
prod uus chcapca rtndp .,,.e ·11 JUSI 
st1d . tocas.scu c1- l thm\. ther c"'"'III 
al'l\'"l)'S be: a mar\:ct fo, £7 casscucs 
as opposed 10 ( 15 cart ndgcs . • 

Mr La"''M>fl "'·as more out· 
spo \.c n: 'Co mmodor e •ants 10 
shape: the market and they don't 
ha,e a chance. ther e arc 100 many 

other J)COpc 1n,·oh·cd ' 
In shon, 1hc sofc .. arc houses 

expect a s111c or more or kss 
pcacdul ro-cx 1stcnce to continue. 
a nd none of lhe ones mte l"'·IC.,,·cd by 
PCN"'"IISg1~1ng a second thought to 
l)1n1 11.S (Ofluncs dutttly 10 Com· 
modorc. Bu t Mr Wh111aker pcr­
CCI\CS a danguous lrcnd de· 
,clopn1 

·1·,'Calotof~ rn abou1.,,hac's 
happc nmg 1n the bus,ncss sof1wa.rc 
market. At theComiumtr Ekclro­
nics Show 1n Chicago you could sec 
compk lc syncm!i coming out at 
$600 - t,c,.,,, the hell is the l\·eragc 
deale r JOiin& 10 make any money out 
of1hat7 

' People "'.ant a totally supported 
package at• rca hstte priu - 'fl-hat 
\.utdof supportc an ther e be 11 lhosc 
prittlc, "Cls1. 
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Chea PIM 
11\t ,.-a, of ·,1,ords bc1...,,ccn D1g111I 
Rcsc:arch(DRI) and Microsof 1 hn 
fflO\"cd mtothc area "'here 11 m,ghl 
accually do )'OU $OITIC good -

"""" X1tan Syslcmi, one of DRl's 
main d1)tnbut0f'f 1n the UK. 11 
paSSJn, on pncc cuts xrou the 
board on the US 10ftv,arc com­
pany's products The CUb ,.-o,._ 001 

al about AIM ptr CUI 
Groff Lynch of X,1an u td 1ha1 

1hc rcducttOnH'Otnc from DRI but 
1ha1 X11an has b«n pumn1 prtu­
urc on 1hc company for !iOfnC II~ 
to bnn& ,u European pnccs dov.n 
Thccu t rorr~almostcic~ ly 
10 a surchar~ that ORI has k".cd 
oo European uscr5 wncc it firSI 
starlcd to w:11 111 IO(t..., arc here 

Th,s surchar~ has nov. hc-cn 
rcmo\·cd Mnct' n1n-up costs ha,'C 
b«n cmcrcd According to Mr 
L)'nch the fflO\C t) nm a further 

Commodores 
get3in disk 
Three inch floppy disk dmcs 111,II 
soon be a,-a,laNc for the Commod­
ore mlCToscncs 

s1nlt:c by ORI ap1ns111.sarcat nnl 
Mittosoft , and asad1stnbu1orof its 
products also he 1.1.d he didn 't 
CICptt1 11 IO respond 

11,c d1rtcrcncc 1ha11hc pnce cu11o 
wilt mal.:c to you Iii fairly conslant 
CBas,c romtS do'llin from £106 10 
(97;CP M+,hn1.n1bccn{248,""'1II 
now cost £226; Concurrent CP M 
fflO\cs 101hc ume pn«.£226; a nd 
CP M86for1M IBM PCdrop,,from 
£431009 

All DRr s operating li)~lcms. 
liingua,cs and l)fogramm,ng 1oots 
11111! be affected and some of the 
nc1111cr pJoducts, ,n 1M front lu1e 1n 
1he baulc 111111h MKTosofl, 1111111 look. 
more a tuK"tiv e as I rcsull ~ 
include the C compiler . Pcnona.1 
Baste (rcv1e1111~ 1n PCN. u1iu 18). 
and ,·anous ,1ems of graph.a soft· 
•-arc 

X11an S)~tcm~ 1s on 
))4711 

Pal for64 
When )"OU urc of BaSfC" on your 
C-ommodorc-64 you can al"a)'i uy 
your hand at ~ m~y language 
And to help Kobra has launched 
Persona l ASKm~) Langu age al 
£79.35 

0ttuP)1ng JU)l 4K of memOJ) II 
has btto designed 10 fit 1n \to1lh 1he 
Basic en,1ronmcn1 and Kohn is 

Apple allowed mobility 
Mobi.le Appks arc no .. 1 J)OSSI· 

bd11y 
Al 022. the APS IQ.C).I() J)O\toCf 

supply um1 .. ,11 free )"OU from !he 
mains lt allovri;anApplctobcrun 
orf a i;11ndard IZ ,'0!1 car battery 

And 1f )OU "'an1 10 ust n 1n 11\c 

office-. the Apple's baucry .. 111 be 
1npkc-hugcdtotak.eme r1nc-asco( 
J)O"'Cr cuts The unit 1$ proccctcd 
aga1ns1 surges and -.r,,as dc, d oped 
by Aulomation & Po.er Sys:tcms 
Lid of Portsladc. Bt11,t11on. It ,s 
available on0-"73--420196 

Au1oma11on and P0111cr S)'Slcms 
1s pronusina a Jtn du.al um1 for 
around .£4((1. The un1t 11 ytd lo be 
ptug-com p,11,blc 11111h 1he 80.lZ. V.C 
20. Commodofc 64 and the ncw700 
w:ri« lt•1llrunbothCP Mand Pel 
DOS The mlCTofloppy disb arc 
houstd1nngldpta,11tca$1np11111ha 
sltdmg shullc r .. hic:h au1oma11cally 
doses •hen the)' arc rcfflO\·cd 

da1m,n11h.a1 the 1rans1t10n from >------------------ -< 
Dawe 10 ~mbkr s.houkl be re· 
la11\·cl) e as.),e,·en forthoK IK'\to 10 
prn1r11mmmg 

The lan1ua gc can only be used 
w11ha 1541 d1sk.drnc. Thcd1s.k also 
contains a madunc code monuor 

PALISll l•••o--p,1§.1,aSMmbkr 
Faahlles churned ro, 1he Ian· 

auap: mdudc full labc lhna. alloca-

Gameplay duo for Lynx 
Sc,cn1ttn new game< art on 1he 
••y for O\toncrs of L)·nx. ZX81. 
Draion. Vic 20. Commodore M 
and Atan mlC'ros Thc orrcnn gs. 
from Rom1l, for the Lynx arc 
Pm,,e, Blaster and 3-D Mons1er 
Chase. bo1h at (9 99. •htlc 1hc 
gafflt't, for lhc rcma1n1n1 m,cros 
consist of Mh'enlurc a nd arcade 

pmcs. -.r,·11h no Pfi« dc1a1b a,·ai l· 
ablt:)·c1 

Games •nllcn for Campu1crs· 
L)nt ..-111 be marketed i;imul · 
tancouisl) b) bo1 h compant« as 
panofak>ng 1erm plan. andsllould 
therefore be 1'Kkly l'·all ablt: Mncc 

Ror!'llk has about \ .(OJ outlets 
throughou11hc UK 

This method ,~ des,aocd 10 pro­
tect the media from the dmy •••orkl 
.. tuch hM cas) aa:as to the 
unprot«1cd mtd,a on 5 Z5 Of 81n 
floppies. Disk.enc upaot) 1s 2SOK 
pcrsurfa« ,n double densil y fOJmat 
and IZ5K m smgk dcns11, 

APS CXpcc1~ tM dm ·N to be 
au,lablc ,n Scpccmbcr .. hen the 
first shipment ,s upcc,tcd 10 arm·c­
II can be con tacted on Brigh1on 
(0273)420196 

lton of opcodcs and operands. and a 
.. ,de nmgc of addrcssmg modes 
Wuh the e,prcssion cul ua1or you 
can usccomplc,: e"PfC'S-SIOn)111111h a 
.. Ide Kl ofoptra1ors and operand >-------------------< 
formats Terms can be deci mal , 
he,Kkamal, binary. ASCII. labels 
or uprcsstOnS Kobra ,son 0,912· 
2"2 

APL enhances speed 
APL$pc'Ciahst. MicroA PLL..m,tcd 
has ,ou.pcd up its so f1,-.7,rc fOJ its 
ov,n 68(00 mtc:ro 

The ma,or changes arc enhance:· 
menu 10 11S APL 1n1crprc1cr so that 
it nms , .. ·o 10 fh·c- urnu faster 
lmprovcfflt'nt s to some func-hons 
ha,c rcsuhcd m speed gamsof upto 
200 times. sayi; the company 

APL has a Mnall but \CJ) l ec n 
follo•,m,g and MIC'roAPL IS OUI 10 
a tlrac:I USCfl 10 Ill S)~lcm 1'1lh 
da1m1 1ha1 11 now runs three limes 
faster than 1ny Olhcr APL on a 
fflKTOCOffl.J)UICr 

DavidE.ast .. ·oodaoesc ,·enasfar 

as to claim. ·our high qua h1y 
sof1warc g1~ MICfoAPL C"\ISIOO'I· 
en a lc,el of pe rformance and 
fac1llhn that drama11cally ucud 
even mainframe APL ,crs.ons· 

Tbe n,e1t,,• S)~lcm sof1.,•arc has 
been e'((ended 10 1ndudc wppor1 
!Of nctworkm.g >lllndards such IS 
E1hcrnc1 

Mamframc compa11b1hty 1s ,cry 
much the the me of MicroA PL's 
ncx1 developments. These 1nc-ludc 
,mprm.ements 1n cus11ng B,sync­
and SNA rommuntealKIDS and 
suppon for the la1cs1 h1gh-qua ht)' 
colou r graphics 

Micro fun run 
The: race i,on ,n a manuhon 1ofind 
lhe mosl rchablc 16-b.1 mtc:ro 

Micro Nc1works. d1smbuto, of 
the Samurai, has 1hrovo·n ctm.·n 1he 
gau ntlet 10 anybody"' Ito can put a 
16-bit micro 1n 1he field •11h 1•·in 
flopp)' disk. dmc1 and Pascal 

The Maratho(l III di be rderccdby 
Ptmmal Comp_,,~, No.-s and 
Wlti<lt C(Hflf>utd' It will k.1d off 
wuh all the blg1un1 m«l1n g at lhc 
World Tr.1dc Ce ntr e m London on 
Augus.t 10 

Al 12pm 1hat day mxhma will 
be S\to'IIChcd on and 1he)'°II byte 
a\tol)' ron11nuously 24 hours• day. 
for SC\C'n dar1 unu l August 17 al 
IZpm, \tohensurv1VOf'llllillgnnd IOI 
halt 

Cach company has 10 prodUCC" 

,.,,,o machine s and .. ,11 be PfO'"idcd 
11111th a pica: of soura: rode of a 
Pascal PJoeram \tohic:h they mus1 
k avc: n1nn1n1 unt il the fimshmg hnc 
11crOISCd 

A t lhe end of !he v.:cd:: m1part1at 
ad1udicators•1llc-hcc-k 1he number 
of umes eac h machmc performed 
Che program . the numberof 1uncs 1t 
broke do••n. and ho-,. · long ,11oot 10 
rc-!l.tan Takm111numbrroffactors 
m10 accoun t they ... ,II 1Mn 
announce !he results 

So far. ORG with a Sir1u1, Apple: 
with a Liu., Sage with a Sage II and 
of rounc. the twist MIC'fo Ncl · 
.. ·ork..s 111·11h IM Samura, h11,·e taken 
up the cha llenge 

For further mf0Jma11on contact 
Jay llu,..112..1cl : OH02 740S 

PO. JULYl4 ·JULYZ0 .198J 



Osborneonthetown 
\~:= he ""inner.· sa)'J 
the father of pon.11~ compuung 
Adam Osborne: '\\ c: arc: !he 
ult1ma1c: ""hor"C1 ""hc:n 11C'OmC110 
1ha1 lundof 1h1n1 · 

MrOsoorne,on.111.,,·o-d.a) R)1n1 
v1s,.1 IO London last wc:c:l. pa!l&Cd 
lhlS comment on 1hc: Dta,tal Re:· 
scarch!MIC'fo:,,of1s1rugle(o,sup­
rc:macy. Bu111rc:,c:als1pragma 11sm 
that rotoun much of ""hat he: has 10 
say about h ,msc:lf. his comp<my. 
and the: ponablc: business ,n 1ener­
al In the course of an uctus1,·c 
1n1crncw with PCN he loolcd 
back. loolc:d into 1hc: ru1urc:. and 
hadplc:nl) 1opy1bou11herrc:wn1 

Adam Osborne •as a 11,ell· 
rc,p«1cd oompu1cr ,ournahst unul 
he savr, 11,htch 11,ay thc: vr,md '*.as 
blowing. pul his money vr,herc: his 
mout h .... -as. and produ«d 1hc: 

"""""''· Since then he has ne,c:r loolc:d 
bacl I hu:ompan) has arovr, n lrom 
suc:nglh to strc:n11h • .11nd with lhc: 
latest add1hon to h15 product h ne­
thc: E.:c:rutl\c:-11 lool.s as though 
bc:uc:r th,n,s arc: to come 

But faced 11,1th stirf rompc1111on 
from mach,nc,hlc:Compaq.COt"o­
na and Ka)·pro- Mr Osborne 11,111 
ha,e to kttp on his toes 10 stay ...... 

·Compaq ""c: sec: as 1 ,e')' long 
tc:rm 1hrca1.' he: 1old PCV 'l1'c) 
s«mtoha,·cr11hc:r1M>lidslr.1 lc:1Jo 
and or1an1i1IK>n Kaypro franldy 
don' t - they're: a temporal) nui­
uncc1nAme nc:a Outstdc:Amc:nca 
they don't sc:11 parlK"Ularl) • ell and 
arc scllin1 a number or mach1nc:s 
uMnJ ,·cry short n1n,c: tactlC'S 

·What they're: domg 1s taking a 
tiny marpn for 1hcmstht1 and 

PO, l ULY l4·JULYZ0.198J 

o(fr n n& dnlcn a ,cry small mar· 
sin, and thal 11.-ay gcmn1 a much 
k,,,.·cr rctallpritt .' 

I le 9ddcd • 'What 1hcn happc:n~ ,s 
that u nk l'IOY,~l('ablc uscn arc 
bu)·mg the machine. bu t 1hcy t.a, ·c 
an 1nfcnof dcakr net"·ork h 'sonly 
a qucittOn of ll!M before 1hc 
rwobkms thc)··,·c created for 1hcm· 
scl,·cs "'111 come round 10 haun1 
t hem - at ,..htd l potnt 1u· don't =~ 1hcm 10 be around any 

Adam Osborne U )'S he has 
ht-ad-huntcd M)fl"lt of tilt: best 
pcopk ,n the industry 10 J(Mn h,s 
company. and now has a force or 
81Xlcmplo)cnbc hmdh11n. For111;0 
)'Ur5 the Osborne I hn bcc:n 
out-Stl hnaan)lhmg m 1Uilca1uc. In 
the US ,I's sel ling rcla11,dy Jk,,,ir.ly 
bcc:ausc: ~ arc bu)'1ng Exccu-
1,,n 

But ,n Europe the Osborne I 1s 
selling bnskly. and .. 111 pt-rhaps 
ou1s,rll 1hc Exccu 111c by 2-1 

Usc:n ._.an11n1 to get hofd of the 
16-btt opOOfl v.,11 M11c u,.,-an unul 
late r 1h1s yHr Bui Osbon.c sug· 
gnts: 'The: q u1d,cst 'A""a)' 10 ge t the 
16-blt optlOO. "'h,c h tS the E.xuu-
11,·c 2. IS buy tM Exccuuvc I 

•"fhc only d1rfcrc:ncc is 1hc: CPU 
c:ard J1's hl c:ly thal .,,-c:'11 ha,·c: such 
a hc:a,, demand fo, co,wc:rsion~ 
that 11 ,u ll be MJfflC mon1hs before: 
we: can s1ar1 dupping 2s ' 

With IBM on 1he ,c:rgt: of 
launch1n1 I ncvr, portable, O!iborne 
fec:b that his compan) can dch,c:t 
theaoods nomattc:rvr,hat happen~ 
'P\11 II this ""'Y· the: marl c:t IS §0 

larse 1ha1 1f 18 \1 is • shor1 ""ay 

ahead of us •c could still be 
SU(('eUful' 

llc: iCC1 mac:h1nn hkc Ep,on's 
IIX20 and Tandy's Model 100 H 
·1ransi1ion'prodoctJ,andhcd1sm11-
scs lhc:m as ·,ncapa~ of dom& 
scnous vr,ork' But they po1nt 10 
clc:mcnts 1ha1 ru1urc Osborne 
machines could include - 1ntc-
1ra1cd printers. largcr na, Krc:cns. 
and Jin f1opptN 

With 1hc: home marktl JJO'li1n1 
niptdly Osborne sllll has no plans 
for movina m 1ha1 ducc-oon 1'hc 
long-tc:rm future of the: Osborne d 
1nbu~ncss.'hcsa1d 1'hchomc:and 
cnitr tainmc:nl marlc:11s look1n1for 
lc:ssc,pcnsl\·cmach,nc:svr,uh fcvr,cr 
capa blhtics. ll ov,·c,·cr. Osborne 
hau1uc:k by htS phi lo§ophyof givin& 
the usc:r • romplc:1c: pack ate 

ll c: sa,d· ' MOSI pcopk vr,ho buy 
oomputc:rs arc not ,·er) aoocJ a1 
mal1n1 thoK dccmons 1hemsc:he1 
beuusc they honestly don' I under­
stand. lltc: rc: arc a number of good 
-aord-proccs.sm1 pacbgcs and 
ckdromc spreadsheets We: l now 
.. hat those people need. So11,c:11\·c: 

11 10 them and make: the: dcc1s1<>ns 
fo, them and 1ha1 male, the: 
purC"hasc'iOmLKhcasicr • 

Mr Osborne: uys he 11 not 

mooutcd by money ll e has • 
house in Cahforn,a. a u11hn1 boa1. 
and plans 10 buy an apanmc:nt in 

1,a ... -.11 
Although he's reached the ulll· 

matc: hc:1ght.s H • busancssman, he: 
imll ti. one: burn1n1 ambition - 10 
bc:ano,·eh:o.t llc ISJuSI fin1,h1n1a 
l'IO\el 1n lhc: Sl)lc: of Brl\'C Ne-a' 
World o, 1984. but ,n his bool.: he: 
deals •,u1h the waal asp«-!S or 
tc:chnology rather than technology 
11sc:lf 

1'hc ttthnofog,y is here.· hesa1d 
' It could m.akc our II\CSI great deal 
bencr or a heck of a lot .. orsc 
depc:ndmg on go\·c:rnmc:n11' abih· 
ttc, to cope . But 1n c:nhcr case no 
rountf) can JUSI op1 OUI • 

ThK 11 ""here: the praa,n.i11sm 
rc:lurm; ,r Mr Osbornt' w« a 
OOf'lniet bc:111,·een being a h1ghl) 
sUCCCMful oomputc:r m1nufacturc:r 
and bcmga n achoca1eof caution, 11 
docsn'1~ 



Prism steals the show 
....... -As London ,...,,dtcrcd Bnt a,n·s 
mK'fo compamcs ·••crt $OO'lli1n1 
their •.arn m the rcl atl,'C coolness 
()f the Barb.can Exh1b111on Ccnlrc 
They had 1athcrcd :u MtCJOUMlc 10 
1cmptrc1adcrs1n1os1oc:l.1n1upW11h 
the l11a1 px!ic:s 

Apart from the l.1unt'h oflhc new 
Portico •nd Sharp madun«. tM 
real 5«nc stukr .-u Pmm Mic­
roproducu Jn addition 10 ~mg 
111 nc,., d1rttlly coupled modems 11 

was also dtmonstnon1 • rc,'Olu­
honary •,iyofbuym150(1warc 

The company has secured culu· 
Stvt UK nghts 10 the Romox 
software S)'StCffl 1ha1 was dcmons-
1n1cd a t the Consumtr El«tronaa 
Show1nCh,cago At 1hchca rtoht1s 
the RomoxProgrammm1Tcrm1nal 
(actually a Compaq rompuu:r ••1lh 
the kc)board rcJTIO\cd) 

Thc tdca dtha1 1hctMl)rcn1s1h1 s 
un,1, 11.hK"h has s.loLS 1h11 ta\.e a 
,aricty of a rtndgcs 1l\c user 
comes ak>nJ. plup m a blan\. 
cutndge and loads into II the 
JOftv.:arc of1hcuchot« 

A hard disk m the unn 11 rc1ularly 
updated (by telephone) so th.al 111 
1hc latest games and popula r pro­
pa ms arc 1va 1labk . Whe n you JCI 
fed up wi th the proaram you can 
take the cutndgc back and rdoad 11 

with 1nothc:rf)fOl.nmon1hc lts1 
Pr ism has yc1 10 ,r,1ork. ou1 the 

pnce5 11 111'111 char,c. but 1hcy arc 
hk.cly 10 be around £7 or £8 for • 
blank. cartrid&t' and £4 or £5 fOf the 
proarams 

The scheme ... 111 be tncd out m 
the Birmingham lJCI ut a rc,., 
mooth1' ume and should be avail· 
able acrou lhe rcsl ofthecoun1ry 1n 
the new ,·car lbc systc m w,11 •·ork 
• ·11h the T I 99 .&A. Vte 20. Com· 
modorc64.A1a n mKTOSand1afflC'li 
mad\1nn The BBC and Spectrum 
may also be included 

As ror Pnsm·1 modc-rm. 1hcy arc 
as prcd.acd in PCN s full kng1h 
prcvicw(PCN,1ssuc IO). The basic 
model. the: 1000. cosu {7{1 and ~u 
undcr the tclcphonc. It 1,1,·cs a 
chotce bct• ·tt n Prcslcl operation 
and mw:ro lo micro communicatJOn 
at 1.200 baud. half duplc11 ~ 
s•·11ch1ng 1n the: lanu mode hu 10 
bc done manually UKrs "'~nl1ng 
rhc ,.,..11ch1ng 1n this modc to bc 
donc undcr Klf1.,..,1rc ronmM .... 111 
ha,c to pun:hasc 1hc 20ll. Vihich 
oo,u£85 

Tcrmma l IOft'lli<UC for the mod · 
CfflSOOf'nCUCpan1cly. for the: BBC 
11 coses £IS on casscuc or £20 on 
R O M The to ft.,..~ re 1s d1Hc:ren1 
from tha t P,O\'Mkd by Miaonc1. 
and ,nc tudcs a numbcr of 1ml)f()''C· 

me nu. For the Appk there arc 1 .... ·o 
,crwons One alm-s oonncc:tton 
1hroug h the games J*i(llc port alld 
costs .(JO The other comes com· 
pk te .,..·11h a plug-1nca rd . 1nd alk,Vi·s 
othc: r rommunl!C:attOnSdc, ,ces 10 be 
anachtd 11 rom £50. 

Thcsof1,.,.arclhardwarcp;1elages 
fOfCommodorcmach1ncs aremore 
expcns.,e as they include graph lC:5 
ch ips lo pr<Mdc the: full Prcs tcl 
charac1cr s.c, Other mach ines fOf 
Vi hKh sof1ware 1s J'f"o,·ICkd include 
the R ML J.802 and the Tandy 
Models I and Ill 

MICTO manuf aciuren .,..ho 'lli'Ctc 
d ra'lli1ng atte n tion lo 1hemscl,e1 at 
lhc st,,o,,., included One , •hic h 
a nnounced poce cuts 1n 11.s 
mach ines The 16K modcl now 
emu £99 9S for Just the m.cro and 
thc48 K vcmon hasbecn reduced 10 
£1J9.9S. Pl.lrchascrs Vi1II also CC' a 
£40 ,·ouche r .,..·11h the machuw: . 1l11s 
can be pu t 10,r;11rdsthc00!i t olOrte's 
fou r colou r prm1u 

l'hc company.,.. .. , 11ymg thal ,ts 
othe r pcnphc ra ls. the: modem and 
1he disk dme . 'lli'1ll be OUI 1n 
Scptcmbcr 

The Jupucr Ace ,us to be 1«n 
spor11n1 a new case II .,...as dc -
11gncd fOf the American ma rke1. 
but the company rs nowm1endm1 to 
usc1t1nthcU K aiareplaC'('mcn1 ror 

the ,·cry flimsy case 1n use at the 
mome nt Voucannowbuy 1he Acc 
romplctc .,..,th a 6.&K RAMptd • 
standa rd ror .£89 .9S (1n theoktcasc) 
or £99. 9S fort he newcaM:d ,·ers,on 

Outshmmg the Jupiter Ace was 
the robot arm 1hat 1111·.1u qua111ngon 
thcc ome r of the51.1nd . l11smadcby 
Cyt:,cr Robot ta. OO!ils £650 and can 
be oon1rollcd by the Ace . Anothc:r 
robot ll\ '1n1 dcmons1ra1ions ,.,.as 
t he BBC Buggy from Economatta, 
,.,htc h •as compos1ng musac by 
dnvm10\c r bar codc-1 

There Vias a ron fus.n 1 I Ha) of 
50f11A11re tobc sccn. mochof1 1 nc:.,.. 
MicrOM>ft•~ rc was dcmons1raun g 
spreadsheet programs fOf"the VJC20 
and Commodore 64 Pracucak 
comcs on cuher tape or dts.k, and 
PflCCSSlarl al l29 9S. lbc wf tw are 
...... s .... -n11cn by the US compa ny. 
Compu1cr Soft,.,arc AS10C1atC$, 
whlCh JS pla nn1n1 to bring out 
oomplcmcn1 ar) packages called 
Prxttword and Pracl 1fik m a few 
rnon1hs and Pracu b.asc 1nd PTact•· 
pot.m1hc:ncwyca r 

On a i111htly d1Ueren t theme, 
lanS)'SI was 1Jkt'lfi·1n, VISIIOJ'S 10 U)' 
out us new typing skills paclr.aie 
thal rum on a varie ty o f machu~s . 
The ai m ol 1he pr<>&Jam is to tcach 
the uscr how 10 use the kcyboardof 
h1s/hc:r miao propcrly IJml-. ;plid 

GCC (Cambridge] lid 
ALL PRICES INCLUSIV E OF VAT . PLEASE PHONE FOR P&P CHARGES 

NEWOF F(ANCOM )wi1hutilttiesdisca ndmanual 
1:34.45 

COMPLETE DISC INTERFACE KIT (inc ol 
Ancom DFFwi thut11itiesdtSCandmanual)C103,50 

BBC MODELS 
BBC Modet'A' 
BBC Modet'B' 
BBC Disc Interface Kit 
B8C Disc lnterlac:eK,t + 1.2 
88C Ato B Upgrade K11 
BBCMemo,yUl;!!!rade (8 > 4816-IOOns) 
BBCM<>dfflB + Disc Interface 
WOfdwise 
BBC COMPATIBLE DISC DRIVES 
TEACSLIMLINE 
F0 55A40Traci< Sing le5ided IOOk 
F055840Traci< Oouble5ided200I< 
FOSSE BO Traci< Single Sided 2004< 
FO SSF BO Traci< OoubleSided 4001< 
F0 55A2TrackS '=Sided Twin 200k 
FOS5E280Tr ack . '8 Sided Twin 400k 
F055F 280Tr ackDou SidedTwin800k 
80-40track switchab le + PSU 

~1= .48l;.':J)~Jc;.f~~su 
Songle0rive80Tracl<S,S(200l<I + PSU 

'• AU.PRICESINCt.USIVEOf"YAT 
• &oc:klU)Jldtol)flClr .. 

£299 .00 
£399.00 
£78.77 
£90 .00 
£48.00 
£2 4.50 

£490 00 
£44.85 

£228 .00 
£270 .25 
£24 150 
£250.00 
1:345.00 
£454.25 
£609 .50 

rsso 
£228.00 
tJS0.00 
£299 .00 

SlngleDrive 80Trac:kO,S(400k) + PSU 
Oual Dnves80 TrackD,S(800k )+ PSU 

g:= g:::t!1r) 
MONITORS 
KAGARGB1 2"Coloor 
BMC Green Screeo Colour 
Sanva 14" Colour 
PRINTERS 
S..k oshaG P I OOA 
Seil<oshaG P IOOV 
S.. koshaG P 250X 
Epson FXl80 ST/3 
EpsonRX BO 
CTI CPBO"NEW 
NEC PL80 23-C 
OP510 
PrinterCable for BBC 
ZXSINCLAIR 
ZX81 HomeComput er 
ZXB 1 16k RAM Paci< (Memolech) 
ZXSpectrum 16k 
'ZX.Spectrum48k 
ZXSpectrum 16«·48k mernoryupgr ade 
ORIC 
48k 0ric 
JUPITER ACE NOW IN STOCK 
• P\.EASE PHONE FOR P&P CHARGES • E&OE 

GCC (CAMBRIDGE) LIMITED 
66 HIGH STREET , SAWSTON, CAMBR IDGE CB2 4BG 

TEL : 0223 835330 (2 lines ) TEL EX: 817672 

£390.00 
£699.00 

£14.00 
£15.00 

£295.00 
£ 110.00 
£295.00 

£230.00 
£270.00 
1:316.00 
£440.00 
£330 .00 
1:345.00 
£340.00 
1:345.00 

£1 1.00 

£49.95 
£28.75 
£99.95 

£129.95 
C24.00 

£ 169.00 

PC'N JULY 14·JULY20.198..l 



'Sharp corner 
Corner-shop m.cros arc on the \llfl)' 

,n the shape of a Japant:K nval 10 
the Comrnodoce 64 

Sharp intends to Kil its MZ 700 
home computer 1hrough 9ocal cl«· 
Inca.I ,oods shops, and 11..S pock et 
computer nngc cou ld soon be on 
sale 1n ncws.a~nts 

The MZ700•·as launched ,n this 
c:ountry last 11,cck and"' 1ll appcar 1n 
the shops in September. H pre· 
d.ctcd 1n PCN. ISSUC 4 Sharp IS 

10 walk round the rornc r 10 bu} a 
syset:m 111thcr than m.1lr.1n1 a mp 
int o the IO'fl'n ccnirc 

1bc MZ700 II a 64K mKhmc 
bawdonaZ801 ha1runut) 6Mll1 . 
h has 4K ,ideo RAM , 4K moo11or 
R OM.and4Kforcharactcr,cncra­
lJOn. OM of the cx,·,cc·s mos1 
prominent featu res is IIJ collect1on 
of.S12charactcrs . 

Tiit S)"Slem , w11h BaSM:, .,,II cost 
L249.9S 

1hey'::a~~tug~!
1:ttfC:~? 1 ~::C1~?r~1~1{::':!~:s~n:: 

.- --~~~ l•nd byScptcmbc r )1>Umaybcablc a.>k>ur pr1ntrr plotter for £129 95 

Portico's 
Miracle-it's 
in the bag 
Latl"$t 1n tile lon1 lmc of Bnllsh­
bwlt CP'M machines is the M1rxk 
from Pororo T«hnofoaY Ifs • 
heavy (281b) buSIMU port1blc 
complete ,,nth I lhouldcr baa. 

limdc !here' s• 10.n Kr«n. ,.,. ,n 
400K-floppcs Ind I full '*" de· 
tachcd lr.C)'boaird 1bc computer 
hau ZJJ0.,.1th64K RAMplu n64 K 
RAM d1$lt cache mc:mory. SoO­
"'-arc ,s based on CP M 2.2. and 1he 
M1radecomcs 11.-ith Thc G,mk from 
DeaStOn SY5tcms 10 male hfcc uy 

Bundled sof1w1re 1ndudts the 
MICl'omodrl kr financi al planner, 
1hc lankcy 1)1)1nl tu1or and the 
1hrce Chana Labs in1cgr11td pack· 
ages: Memoplan. Fikplan and Pro­
fi1plan ThCJc pr m 1dc for word· 
pr oca.s 1n1, file handling and 
sprcadsh« 1 pro«~ng rt..5PCc· 
only . 

Tv.·o of 1he Miracle'• n ice po.nu 
(bntdcs the (1 ,795 pntt 111) arc 
"in1eU11tn l disk dn n1 · 1nd us cache 

"""""' The 64 K cache memory III utCd lO 
keep the mofl frcqucndy U$Cd disk 
scaors Portt00 makes dramatic 
da 1m1 for the rn ult1n1 5pecd 
mcr easie 

Ponico 1son01 ·73S 8171 

Ahq.ty~~P'QVI.,.........,,. .. --Of'*Co,oe,_....,..,..._t,o 
ownt.-...olanyl9ngttl,~ffie<¥ 
be .-c,r..tl ,n h*~ ~ t»nwy, or 
oci.i • .....,...,~onQper.,,ds . 
~d toltOf f_.._ $ompw IO IIM, 
y,el hoQl',ly-..t,t.~ ...... ~ 
dw_lY ....... Of'T,OflQ.EOU,AES. 
0Ef8. Of.fW, Ot:FS. Supplied with ...­
end~ docvffl9ni.tooro 
...... Sut9"'-'-Ytu.W'-On:tems. 

s SUPERIOR SOFTWARE 
°"'"-PCN2 , 
HI..Ndt"-f,~i...., 
T .. MU ·l'2714 
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ALL PRICES INCLUDE 
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Programmers' agent 
A champt0n or the freelance pr~ 
1rammcr has a nscn 1n 1he Suffon, 
m1rkc1 10,,,·n of Bury S1 Edmun<h . 

Neil Gibson & Co has se1 up a 
scn,cc 10 p,otcC1 )'OUnJ pras.ram· 
men •·11h prom1sin1 M>fl•-arc from 
bc1n1 nppcd off by unscNpulous 
10ft•arc houscs. It ili pulling usclf 
foni,·ard as • middleman, ltkc an 
agent m 1hc music or pubhsh1n1 
business 

ltstcrvice•·ork11nua1c s: fin11t 
culuatcs procrams, by ,1sclf Of" 

through a user pane l, 10 check 

III hc:thcr 1hcy arc scnu,nc commcr­
aa l propoa;11k>ru. It may wgnl 
chances. bur •hen it has •hat 11 
oons1den 10 be a nable piece or 
10ft.,.·1re 11 holds a kind of auctM>n 
amon1 ,ts 37 1pprtwcd sof1warc 
houses to find 1M lxst dtal for the 
aulhor . If the: software d of ,·cry 
hiah quality it may form a markcl· 
in& company with the p,oantmmcr 
10 P,C5CDI and sell lhc pr<>ifam 
dirttt 1osudaou1kt18'W H Smith 

At the mome n t 11 deals only ,n 
pmcs for Sinclair machu)C'S, but 

new models on the •1y 
Slilc S111t is a compact unu 

mcaiuri n1 about Jin squ.arc wnh a 
$Ingle fire buuon and CO!ill £9.IH. 
•h ilt S11rfig.h1cr has a cush»oncd 
control mech.an!iffl, ap.i n •1th 
Mn&Jc lire bum:ifl. for .CIJ.9S 

A special S1ufightc r at £39.95 n 
a"• d•ble for the Apple llc and the 
company ,n ll se ll an adaptor at 
£4 9S for ear her Appk: models 

1.atcr th11 year It m1cnds to tak:c 1n only be relevant m the io.·c r 
Dra,on and Vic 20 proerams as re~ o( the toft...,""arc industry. 
,,.,ell. But he •arced that explo1tadon 

All ascn 11 1alcc a commh.ston; dorshappcn,andthat11 isn' 1al'A'.l)'I 
Nc1IGibtonandCo'1n2Spc- r cut obvious 1mmcd111cly: 'It isn'I 
ma.umum.•hteh11onlytakcs111,hcn ncasu. rily .... 1ui1 they pay the 
it ha5 concluded a deal fCM" the prOJl"lmmcr, bu t how thc:y a,-okl 
prognmmcr-and JohnCourm,c. p1)1n11n the future.' 
a consultant .,,th the company. Mr Coura,e talks of deaJs he's 
sucucd: ·w e don't require pro- s«n that 'reeked of the mo11 
1ram1Mn 10 become commerci al blatanl dis.honesty '. Ma ny software 
tllpcr ts or lake financia l nskl. · compamcs. he U)"S. act rcspons· 

The head of a lcad1n1 IOftwarc 1bty. But others don't. he u.id , and 
producer u..d the scMCt would from 1hcm you need prot«oon . 

A fresh sla nt on business 10f1-..·are 
fo, 16-btt mach ines isan1 lable • ·u h 
the release or Personal Pear l 1n 1hc 
UK . 

Persona l Pearl ,s a n adaptation 
and utcnSK>n of a software S)'SICm 
that has bttn stead ily ,f qu,c tl y 
winning friends amon1 busine ss 
user, for IOfflC ume . II .,,,11 run 
under CP1M80. CP'M86 and 
MSDOS. and you' ll nee d £190 10 
buy11and l60Konafloppy1ouse11. Joy Se nsor, which looks hke a lhccompany. VarM)Uudaptors are 

pookct calculator and ,ounds hke also bema sold, 1ndudm1 one for 
IOfflCth1n, out o f Bra,·e Ne""' left-handed ustn for .£5 4.S. 
World. tt for maze gamn and ha1 a A JO)'SIICk e111cns.on k:ad w,11 
cirn1ral shdc 1,,..·,1ch g.inng yw four g,n you an ntra 61t for £4 4.S and a 

Groups form :~~;t::r!:s~t::~1~~aze :~:ta::..~::~-i~ be 

Peart So ft,,..are dncnbcs II as a 
sclf-conta,ncd app1ica1ions aencr · 
atoranddatabascmqu1ry1y1tcm. It 
promises ,ntcrfa«s co "'Ord· 
proccss m1 S)'Sltms and 10 Supe r · 
C.k 

for BBC and a;:a~;oh:;;!1:,t:s: .:! fro~ rr::;:::.~~~« ~s «:c1r: 
£18.95 smaller s.hof)s 1n larc Augu.sllearly 

Epson users d teAf=~~a~i'~!::-s:::,~~ ~~~~· ~nd~~~~ ~i:: 

Peart &a)"S its documcn1a1ion II 
~gned •uh 110YK'CS 1n mind, and 
to Nek up 1h1s aim it off en 1111.inina 
councs and a 'hot· h nc' 1elephonc 
suppo,t scf""VK"C. Pearl Soft•a rc ,s 
on Bournemouth 20692. T• 'O new..-, you~ ha,·e optncd nctdaspcci al£9 95adap1orsofdby chcstcron (061) 682 2339 

the ir doon 10 uscn of 1he EPl()n I-==~---- -=,,----,,---=----~-=- --- -::----; 

"~:!i:~:~c~: ........ Extra flash from Crash the Fonn,i 40180 o,,k a,b .. m, 10 

:~~n! "::!hit's d~: ~'::n; 
p,ograms of all kinds 1nclud1n1 
edocatKM1al and &•mes packages 

For funher informa11on contact 
Peter ll ughcs, 40'80 Disk Oub, <:10 
The Lcnchn& Ubral') , Fi,·e Marsh 
Street , Bnstol BSI 4AA 

Terence Ron§Ofl. from E.alma, 
dcadcd 10 SCI up lhc IIX20 UKr 
Grwp to bnn& to,cthe r a wide 
spectrum of o•ncn and uscrsoflhc 
mach1nc. li e 1a1d; ' I ha,·c had 
k:ucrs from all sons of people -
lxginncrs and cxpcns 

'For instance a lady •ho use111 
few her re:scarch .,,ork at the RO)•al 
Ootanical Gudcns 11 Kc• . a 
dcntisi, and a ma n •ho uses 11 for 
robollC!I.' 

Mr Ronson sa}'S tha1 he •ill 
p,oduce lasts of pro,rams , mforma· 
tion, lips and ad't'M:'C ,n a monlhly 
nc•i;kllcr . 

Contl("I Terence RooiOl"I, 2S 
Sa""')'en Lawn, Dril)tOfl Brid,e 
Road, Ealui1 Wl3. Tel. 01-998 ..... 

l.s 11abud,t111 a planc1 No, it's a 
new sohwarc ma,J order company 

Called Crash Micro Gall")C's Ac· 
IKM1,1hcoompanyprom1sntobnn& 
s~blz ta p to the scll1ngofm1CTO 
soft • are . 

From the un-arcadc hl c cnvuoo· 
ll")C'nl of Ludlow, 1n Shropshire, ,1 
w,11 bctcllin1 a wide range of pmcs 
50f1ware for popula r mach ines 
stan ina •it h the Sinclai r Spttcrum 

The pmes come from more 1han 
)() 10f1.,·arc houses and the line 
cataJosue u1cludcs s uch r, ... ou mcs 
as Ga lu:ians. Chopper RCICVC. 
Krazy Kon1. Froge r and G ndrun 

Crash M icro wants •IS bu}trs 10 
know • 'ho they I re dealln1 •11h 
'1ltcre'1 too much -facelc»- mail 
order around,' says Roget Kean. 
one of the three panncn . 

Thc calalopc cmu .sop, -..hich 
can be offset •1a 1ns1 the CO!il of the 
lirstOt"der Thcaddrcu to,,..•ntctois 
Crash Micro Games Action. 
Frttpost, Ludk:iw.ShropMureSY8 TllitCrnll t ... ,.... llefoN afewlilCalllpt&. ,-,....r,..,. IWl:I _. ...... 
IBR. Ke.M---r,..,.11~1111 ..... . 
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Facit 4510 
120cp s Matrht 

•B uy from £433 
Ren t fr om ua per mon th . 

Qume 11 Plus-
40 &. 55cps D1lsywhHI Printer 

* Buy fr om £1275 
Ren t fr om £ 76 per mont h. 

PCN JULY 14-JUL Y 20, 1983 

F•clt 4560 22cps D•lsywhHI Prlnttr 
* Buy f rom £740 

Ren t from £43 per month. 

Rutlshauser Cut Sheet F1ed1rs 
• Buy fr om t4S 7 

Rent fr om £29 per month. 

Rent or buy at really competitive 
prices from 

!IE IPI 

••• 

Future 
Compu1..-, 
k>w!)(of ile 

F x2016-bi t 1~~u~r~~m ~ ~ : 

Rent from (105 per month . 

Print Swiss M1tr lx I I Ocps KSR 
•nd RO 24hr . duty cycl t 

•euy fro m £1184 
ent from £91 P« mon t h. 

Also n •il •bl t for 
Burroug hs and 

Unlvac Systtms . 

Qumt VDU Model 
QVT 100 series 

V1rlous 1mul1tlon s 
1oll1ble 

*Buy from £569 
Rent from £33 

per mont h. 



Thorn looks rosier 
The micro pr~ .,..,,, 11 sh,r11n1 its 
focus oo to sof1 .. -arc as Thorn EMI 
sl1CCS I li\·cr ono off1he price of all 
1111amcs 10 bnn.JC\'Cl)th1n1 under 
thcOOmarl.. 

Altlloog.h thc ,amn &llRI 
donn'1 issue rccommtndcd rc11.d 
pocn fM11s proerams. Mile 011on 
of the IIOl'M Compu1cr Soflv.-arc 
d,vmon say5 that mosi shops 1md: 10 

the 5,amc pnc1ng So the ntw M'I of 
trade discounts ouJht to mt:an 1h11 
each pncc catcaor)' drops <k,,,·n to 
the OfK' M'kw,. 11 

The IWO lop-pna:d pmc:s. Sub­
mannc Commandcrand JumboJct 
P•loe for 1he Atari-both s11n1m1 
youforf.34.9SatthcmorMnt-••II 
be dcnion to £29.9S or thereabouts, 
.,..Mc a1 the bonom of 1hc nmge. 

Activision arrives in UK 
Someofthe 1oparadcaama1n 1he ComputCr Games. Aa1,·1s,on"s 
US sould act to 1hc UK ITIOfe UK dtstnbutor under the pu,ious 
quicL.ly ¥11th Act,11ist0n Inc sc111n1 a rnnscmcnt. y.·1noonunuctoopcr-
up here under ,ts ow n name ate the sales and distnbution of all 

AC11111St0n can potnl 10 rc«nl Act1v1S1CN1 cartrid1n - but AC1iv1-
$UC'Ct'SSn that ha,·e seen ,1s pmes s,on¥11ll 1aleo,erall responsibil11y 
da1m fou r of the top 15 pi.en in US Thcncw1amesare I lappyTra 1h, 
charts These aamcs m<>Uld now a Y>11d ¥1t'St puulc for £24.95: 
bcoomc au 1labk ITIOfe qud.ly. Scaqucst. a Da11y JOO('J' Loclcr 
and 10 mar l 1h(o launch of AC11vi· ,·eBIOII of Dungeons i.nd Dl"ll,ons 
sion Lid 11 has released four new for09.95;Rl\·erRaid.aJc t fighte r 
ca r1nd,cs for Alan and Mauc:I m1ss,on , also at 09 95: and Spdcr 
systcms Fishier at 1hc same prta: 

AdMIIN '• ._ IIIW nWlc tlMi....... ., ...... .._ 

10 

casscncs for ttw: Alan ,,111 drop 
from around{IS 1oaround .£10. 

·E,·cn though all our prnn 
u«pc 1wo hJl,c al1U)'I cost under 
£.JO. pcoptc ha, c tended to thmlt of 
Thorn soft•-a rc as bt1n1 c ,rptnsivc 
because of lhosc 1..-:0 uccpt!ORS," 
sa)'1 Mr Do:on 'So v.·c\c broken 
dov.•n thcpsy~I barnt r ' 

Vic cartridges a rc gmn1 10 ,,.c,p 

Hard disk 
back up is 
now easier 
A hud-d 1s .. back-up dcocc. the 
Gcnte STS. •hlCh'll'IIIOhavcbttn 
d1s1r1bu1td by M,cro Net"A·orb 
(PCN , /JJur8J ~ now1n1he hands of 
Ad, an«d Peripherals Products 

Thc Gtme s+5 11 a 5Mb fi~ed 
hardd!!ik S)"Slt'ffl'A1th tht facility 10 
allow you 10 shp ,n a 5Mb rcfflO\e· 

1n a l C20 or w. and Submanne 
Commander is bcin& launc:hcd on 
the V.c. after monthsspcnl ron,·en· 
1ng 11accordin110 Mr D1J1on ·we 
rec .. on I he re won ·1 bc any1hm 1 c:lse 
of this sac and rompk11ty on a 
mall mKTo like the VIC: he s.ays 
Thcr e·s another launch due for the 
Vic next month. Med1fC11al Joust , 
and a hockey pmc for the Alan. 

able hard disk c:anndge. The S)~ 

lem, from a Ca hform a n oompany 
c:aHed Genie Computer Corpora· 
tion. ,s one "Aay to °"erc:omc the 
probkm of b~k·u p foe hard disks 
And "''1th the 5Mbcannd1cstclhn1 
II 00 plu1 VAT. •t allov,-s )OU 10 

·s:,~.C:~'.&:'J!1
VAT, lhe 

Genie 5-t5romn¥1ll h an interface 
and 1omlny padc agt: - 1nd 1s 
a11a1labk: for the Appk 11-t. ll e. 
and IBM PC 

Contact Ad11anccd Penphcl"llh 
onOl-844 1200 

1(-,,.....,....,..,.s..,..,. ... , .... .,, .. ~ flf a llny. 

Sanyo swiped as micro 
container heists spread 
The ou1b, ea .. ofmic:ro theft tha t h11 
P nsm M1«oproducu las1 •-eel. 
(PCN, &Hur 18) has spread nonh 
The nct1m lhn tune 11 S.nyo, ¥1 hich 
has lost more than ('1: milhon of 
MOC 4050 dcsl·top mKT~ 

Thcsys1emsl'lerem transn from 
Sanyo's Watford head offtce 10 11s 
depot at Wamng1on "'hen they 
were ilolcn from a c:onta mer lorry 
parlcd fCK the n1&ht 1"111'0 hundred 

MBC 4050 systems "Acre on board 
The machme reta1hat £2,317 

San) 'o·s computer saln manasc r 
Dernd: Maddern p.id thal San)'o 
wlll bc a 1r-lre1&hll"1 an add1t10J1al 
oons.pmcnl 1n from J apan 1oavoid 
dc:la)-i for customers. And the 
company asks you 1obesu re tock al 
"A·11h Sanyo or l..ogltd au thori sed 
dealers if )·ou·rc: bu)1ng 
MDC~ 

Low-cost lists 
If )<>u're Jool1n1 for a k,w-rost 
hstina pnnter II ma)· bc "A·onh 
c.as11n1 an eye over a nc""ly­
rc:kascdC79 35 (1nc: VAT)ofknng 
from Computopia 

ThcMicromaxmcasurcsa~­
san n& Sin b) &n a nd stands 2.51n 
h1&,h Unhlc $OfflC other pnnten m 
this rangt ii uSH a Handard dot 
malflll: technique w11h a 7 x 5 
matnx 

The compan y d.11ms a full range 
of 1nterfact"s and cables for VK, 

BBC. Orap, Acorn Atom. ZX81 
and Spectrum and Rcscart"h 
Macl11nn 

A 5.7cm paper roll is housed m 
1he un11, a nd 11 can be used up at 
abou t 0. 7 lines per second ·Tbc 
printer can ma nage 24 11anda.rd or 
e nha n«d characters per line ¥11th a 
foll character w:1 a nd pin addrt"SS­
abk graphia. PCN11o1llsoonruna 
Pcnphcral, Pr o-TeSI on lhc Mic:ro­
max Thc company can be con­
tacted on OS25·376600 

PCl'o1 JULYl•·JULY20.191U 



USE YOUR APPLE FOR STAR-GAZING. 

1--
. 
~ W '-- .. -. • Ira.• -. .... a. WI ,-... te 
~" ............ - ....... ·- '"• ..... 

.,_ I ._...., 

.__ ~· ~ ... - >I us ... 

The CP/ M Is offered on a single board (StarCard ) wh ich allows 
full implementa t lon of Mlcro Pro's mos t popular programs. 
It represents a savin g of £233 to an y owner of an Apple II. 
II Plus or lie mlcrocomputct 

Thi s sln glc board (Instead of three) allows you to 
expa nd the capablltty of your Apple to take In the world's 
bigge st se lling word processi ng package or a data ba se 
program wh ich enables ent~ sorting and reporting of 
Informa tion wit hout p rogramlng In a code. Ill 

\ 
I 

Find oul more abou t lhe Mk:ro Pro summe r savet In no lime you could be 
Star-g&I.lng. Contact u11 or any of our distribu tors. M1craPra. 

Sol't"art! thal meansbu~ineH .. 

PCN JULY 14,JULY Z0.19iU II 
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Llf'tmf'tSDFT 
AWESOME 

GAMES 
SOFTWARE 

FOR VIC 20 
AND 

COMMODORE 64 
49 Mount Pleasant , Tad ley, Hant, 

.....a::o,, , ...C.l'l'I ---.. Clllo.¥1'TC --AIIMrl~~~-·--pn,)t0-,0U,~M..........,_Mloulll'y 
(noctq-lCI~ ,..~__.., 
MoPlifi«.Sn::IMroonneclOfelC, "-UI ~ 
IOCQt 1or 110 EAAS AND Moni1or 110CM1 b ,._ 
lklltdF .. _IICMlelfnotMWICI 
p,ogr-·"*"PIN---wllfl .. ~ ...__ ... 

Ofll CO Ml' lETE OJ.'t' KIT £39 
0£Al.Efl ENOUIRlfS Wt:LOOMf 

""- •NC1il~.....,_~ 
! !.'G EARS* ''/° \ 
INM ~~ fOIIIANY -
COM,UT(JII 

=---=--===:.':""--
~===~~~ 
NlW'Alt~COOl'Ol'lt'QIWICl'MIU 

ZX81 /S PECTRUM ~ 
MUStC SVNTHESISEA(ITUll:O, 

+ 11 LINE CONTROi. PORT ~ ~~====~~~'-_..,_.._ .... ___ ~--~--... -==Af0-.~ £1!!!..~ 
THE COMPOSER ' ... ~ -~.....-
r-- .. ,.,.,._.., .....__lllion_"'°°"""'"'*' t1 ... 
COLOUR MOOULA TOA KIT ttl 
AOl ln, PN..JVHfCMlnotlorZ)Q OUL T E20 

SPECW..OffEA I.C. t1• 
UHCH OUTPoUT a., IJl-0 1 --- DATA to .to __ .,,,.,, _____ M-------.. - u,_ ~ ==-~ SVSTe\113 Led ,. tt ltl .... .....,. .. _.. 

PCN Charts 
You'n (ollowed lhe mk ro chart s- now here's the games lop 30 comp iled 
from both independent and mullip le sou rces acro ss the nallon. T hey ~ nect 
what"s happe ning In high slreets in the I\.\O \.\ttks up to Jul y 7 and , like the 
micro char cs . do not take att0 unt of mail or der sales. We' ll be keeping them 
up to dat e, sho"'ing new pos itions e,·ery I\.\O "'eek .s, so "'atch for the cha nging 
statu s of your fa,ou r ite games. 

The micro charts lh is week show the number of mac hines sold in the 

GAMES 

GAME TITLE PUBLISHER MACHINE PRICE ... I (I ) lllt- Mel......_H_ Spedru, 114.95 ... 2 (21) .,...,. v- Spednam 15.50 ... , (') - Q,dcbll•• Sped ...... D.95 ... • (4 ) TIIOKJma Mlm>dal ~ a.N ,. I (1) - ......... Spe<t...... 15.50 ... • C,) Grldnuer ~ Vl<10 "·" ,. 1 (5) T.--yt..- R. Sll<pllonl Spedrum U.50 
y...,. ... 1 (17) - !II-.- Sped ... U .95 ,. • (6) -ea. - Sped ...... 15.95 
a.,. 

..... (14)......,. Q,dculho Spectna U.95 

.A. II - All- ._.... Spectna 15.50 

.A. U (16) Cruy "- ......_..... Vl<21 U .IO 

.A. U- Km.r ..... Mi<Topowff BBC U.95 
,. 14 (4) 

,.... __ 
Spectna 15.95 

,. II (7) -- 111sn .. ,\ ..... Ul.95 
... .. (13) -- MlcTopowff IBC U.95 
.A. 17 (11)PHlc lltocJlyw Vl<Jt t7 ... ..... _ -- Q,,al Spe<lrum "·" .A. 11 (11)- ........ Spednam "·" ,. 21 (19) - - ,\lari uu, 
... 21 - n..- Q,dcbll .. Spedna• U.95 ,. zz (9) ,\_., ... .__ CBM'4 a.50 

M-~ 
.A. D (J7) _., .-., "'1lc Spectna U.95 
,. :14 - E-

- Sliepl,onl 
Spectna U .50 

... ·--· UK Orte 15.50 ,. ·-311~7-Altlc Spe<er- 15.50 
,. ff (15) _._..._PSS SpKtnm U .95 

... ·-PSST ~ Spect,- 15.50 
,. • (7) - TnM TI" t25.'5 

,. ·-ll.-la3D -- Spectna 15.50 
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PCN Charts 
h• ·o-"M·tt k peri od endin g one "Meek beror e pu blicatio n date (Ju ly 14), so they 
tell the.sto ry in the high .str tt l bet ween Ju ne 23 to J uly 7. 

Neilher mail or der nor deposit-only orden are included a nd the pr ices 
qu oted a re ror th e no- frill s model s and includ e VAT . Inform ation for the 
top-selling micros is culled fr om reta ilers and dealers thr oug hout lhe countr y 
and , like the gam e11. v.-ill bt upda ted e,e ry all er nat e "Meek. Wat ch the a r rO'MS 
to Stt how they' re doing . 

PCN Charts are compiled by MRIB (Computer, ), London . (01) 408 0250. 

MODEL 
... 1 (I) 
... 2 (2) 
• J (5) 
• 4 (J) 
• I (6) 
•• (4) 

• 1 (I) 
•• (7) 
• I (13) 
• 11 (II ) 
• 11 (12) 
• 12 (9) 
• u (It ) 
• 14 (16) 
... 11 (15) 
• 11 (17) 
• 11 (14) 
• 11 (2t) 

• 1t (-) 
•a (II ) 

HARDWARE 
Top Twenty up to £1,000 

Sp«lrwa 
Dnpa32 
BBCB 
Vlc20 
AlarllN 
ZXII 
Orie 
Awl 400 
CBM64 
Tl99 /4A 
C-c..it 
NewbnlaA 
Lyu48 
ShwpMZIOA 
Apple lie 
SonlM5 
~ HX2t 
TudyC-r 
Sluorp PCl5IO 
-3 

PRICE 
t99 
£175 
U99 
£150 
£JOO 
t40 
t99 
£150 
LJ50 
£150 
£199 
£228 
£225 
£549 
1969 
£190 
U72 
£240 
£ 169 
£549 

Top Ten over £1,000 

DISTR IBITTOR 
(SI) 

(DR ) 
(AC) 
(CO) 
(AT) 
(S I) 

(OR) 
(AT ) 
(CO) 
(TI) 

(LO) 
(GR ) 
(CA) 
(SH) 
(AP) 
(SO) 
(EP) 
(TA ) 
(SH) 
(LL) 

Find out why on: 
01-674 4572 

44N EWBAIQOATf 
LEEDS, WEST VOAKSHIAE 

LS1 IHU 
T~(053244912:2 J 

We supp ly:­
NEWBRAIN , 

SPECTRUM , 
LYNX , 

ORIC , 
AND OTHER GOOD MACHINES 

CALL NOW 
FOR BEST 

PRICES! 

CRAZY 
KONG 
Unexpanded Vic 20. 
Usually C6 + 50p p&p. 

... 1 (I) 
• 2 (l) 
• J (6) -· IBMPC 

OII...UM20 
Apple J 
Decllalo,­
Oollo<lle I 

£2,754 
U • .192 
£2,754 
£2,780 
£2.714 
£1,5111 
£1,S41 
£1,7t0 
£2, l!t 
£1, 195 

(ACT) i.< 
(IBM) 

(OL) 

Special offer 
with this co upon 

£5.50 + 50p p&p • • 4 (J) 
• I (7) 
•• (4) 

• 1 (9) .. (-) 
•• {I) 
• 11 (-) 

"""' ~QXIO 
s. ............ c-.-
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(AP) 
(DEC) 

(OS) 
(HP) 
(EP) 

(IDS) 
(CO) 

CUT OUTTHIS COUPON 
SENOITWITHPO .CHEQUE 

INTERCEPTOR MICROS 
Dept Chart Offer 
Linden House, 
Tadley, Hants. 

I) 



f,~~~~ J'!~ tor ~ OltY* C...yc,u . .. Oen Ollfflono, ICWeh nc:.: 
IN Cf)'pt , or llril you, .. ~'° Ill myste,y • .o l'Nl'lyOCNlfl befoftl you Fr#'lldin1 Tomb 
camn ~ wMrl • 20 p-ve ~ IIUwllled caM fN 

EVEREST "-'' 
NNlltd on "'- bordlf belWNn lib« and ~ ..... "'9-1 moun&aon '"tt. wono e--. 
GodoMt ~ ot""' ~ *OWttl M tnd • 11111 .,... 1COYt ... ..._.. In 1'53 S,, 
Edmund Hqry Ind 5nerpa Ten.zing Norglly _.. IN fv1l "*''°conquer Iha unc:c,nquer.._ 
No...youl'laWllhrtc:hlnctlO~lhrtlU!TfflllotE'*"4.U'IOC:Nor~ W• )'OUI'~ 
tndrl1ragecty , orwil'fOU'MtMlll;eb'ev.lnh.W..ol~hlllOt'f 

GRIDRUNNER t1 .M 
BylhrtyeW21901hrtEar1tl ila~lnd~ w..-...nd WMI .. MturallflDW()NUNd 
up. lhrt l'uTWlr'I race I lase l'loptl N«....., a r,.. orMt,g tiO* oo,,,tl"--.on lu'IOWn M GRK> 
Now IN GRIO hNbNf'I invaded by a r.:.« M4'odilfrom Froglax Y, "'*lnton lhli kltlll 
~olE.,,,, Tocombel._droldl , .nincrwditlfyf)O'"'Mand~ablllhel 
lhilGndrunnet . .... °'"'°'*' YtM,,...,... -..Ph4'odiland..,...lhrtEltlh ! 
~-911arcadeP'T'lll~~joylticll 

DRAGON 32 and T"1-fOY 32K (plNM ..,aty) 
Dragon Trek 1:995 Wlzwd W111 £795 . 
Oor C7 95 Cbrld P'1K £7 95 Vulcan 
Nougta a Cn>HN t7 ts . a.- Comp 
0 1 £795 ~ GJ.,na 5yAem 
l:t 95 Super SUi Hengrnan t7 95 Sllll 
Jllrnmef£795 NighllliQt,t£795 

NOW AVAILABLE AT MAJOR BRANCHES Of 
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Wrtte te: Max Phillips , Rou tine 
Inquiri es, Personal Compu1er 
N t "-'S, VNU. E,·clyn Hou se. 
62 Oxfo rd Stree t , London 
WIAlH G. 

Big 
beasties 

Ql a m•Vk20o,.. -nt.randwa nl 
lo"' rit e machirw tGdc prog­

ram s • ·ilhoul using a monitor . 
Could )OU tell nw "'Mre I c•n 
obtain a &OOO qualll y rompller'? 
And rew Turton. 
Nomngham 

A Not offhand . Compilers arc 
b1g,co mphca 1ed beast ies. It 

is difficult to produce a good 
qu ality compiler on any disk.­
based 8-bit machine. never 
mind teeny .... ·ccny ho me co m­
puteri . I da re say 1hat some of 
the Pet-based comptleri could 
be mo\cd across to an c:11· 
pandcd Vic . bu1 I don·1 know or 
a ny one "'ho has done 11. 

You shouldn 't have any 
probl em learning machine code 
on the Vic . And you don't need 
to use a monitor. You can buy 
full asscm blcri .. . Aud1ogenic. 
Commodore and lf oncyfold 
software arc the major sources. 
I loncyfold's Dr Watso n course 
was Pr~ Tested in PCN is.sue 7 

Uarning assembly language 
is probably the bes1 1hing )OU 
cou ld do. For1h is a poss ible 
altcma th c, but you' ll end upin 
machine language M>On 
enough . 

Sprites on 
the TI 

QI am think ing ot bu)lng a 
rom pu ltt. I 'm lntnes led In 

the Tu.a s T I 99/4A, but I'm not 
clear on t he c.raphia:. C..n ,·oo 
gi,·e me 50ITtC inronna1ion '? 
Jono1han Crt uz, 
Pl)mouth , Dt~·on 

A ~u c~:: q:~~~~~ ; :~~ 
time(1fyou know .... hat I mean!) 
in that it had hardware graph ics 
ab ility. Its display is prod uced 
by the Tcxa!i 9918 chi p - a 
device that pro vides sprite 
grap h1u . 

Spnt es arc predefined shapes 
(Pac-people, IR\adcrs. mis­
siles. cari and so on and soo n). 
Once you\e designed a spnte. 
you can jus t tell the 9918 to stick 
it on the scree n a nd mO\e it 
about. What's more. spri tes 
ha\·e ' priori ties'. Carspntescan 
be made to pass beh ind tree 

PCN JULY 14-JULY20 . I~ 

sp nt es (mo ... 1ng trees? \I.ell . 
1t'Jonly a n example). And the 
ch1p ..... me,cn 1ell thcproaram ir 
a coup le of spntes hu e col· 
lided. 

Spnte s ma ke 11 eaS) to pro­
duce smoot h. complex amma· 
tion . The Texas produces 
games t hat look much more like 
a rcade a nd TV games 1han 
b11-map ped graph .CS on 
machine s such as the BBC and 
Vic . Yo u'll also find s1m1lar 
th ings ava ilable on 1hc64. Sord 
MS and A rans. 

In the Tl' s case. sprite s arcn ·1 
easily available on the standard 
machine . You need 10 buy the 
Extended Basicca nnd ge 10 use 
them from )·our own Basic 
progra ms. Bu1 )Ou' II have trou ­
ble find ing a sp nttlcss TI cart­
ndge game. 

The re st or 1he Tl' s grap hics 
ar en't much 10 shou t about. 
You've got 16 colours by 24 
rows plus use r defined a nd 32 
colum ns characters . There's a 
theor etical pixel reso lution of 
256 x 192 but 11 ain ' t easy to gel 
at . But with spri tes. \lrho needs 
resolution? 

Disable by 
Poking 

QI contacted Dragon Dala in 
the hopr orflnding II '°'·11y to 

disable the break key. I wu 
g.h-cn II strics or POKEs that 
• ·orkNI "'hile lhe progra m "'·u 
runn ing bul not during an 
L'I/PUT sta lcment . Sudden ly, I 
had • nash or Inspiration and 
found a belie r 1,uy. J ust one 
POKE Is nttdcd lo completely 
disabfe I.he break key unless II ls 
deliberately rcqulrtd . 

l 't ·e use!d PE'Ts 11t my IOC'al 
college and think that the keys 
cou ld be di sabkd in the same 
way . I sec no reason "'hY it 
shouldn ' t ,..-ork onOlht:r mic.ros, 
m lnlund mainfruncs . It occurs 
10 me that lhis idt-a could be • 
boon to man y commcnlal prf.>1· 
ramn\C'rs and • ·ondcr lr I oouht 
o1>11in cop) right before dlsc:los­
lna It or possi~y sellin& 10 an 
lnlern:led par ly. 

Can )OU ad, ·~ n~ on how to 
obtain oop) r lght or alle:rnatln­
ly sugges t companies that might 
be ln tercs!NI ? 
Frank Han, 
Mo11l1on. Northonts 

APOKE is a simp le Basic 
instruction that can be used 

10 do lots of thmgs. With over 
80.CXX> Drago n °""ners ou t 
there . ca n you be sure 1hat )OU 

arc the only person 10 th ink or 
this'? I wo uld have tho ught that 
at least lhe people who de· 
signed the Dr ago n VIOuld 
already know 11. 

Copynght on programs is 
shakey enoug h. Pate nts C\en 
worse . lndmdual POKE state· 
mcnts ? I doubt 1t. Enn ir you 
come up with a wonderful new 
mathematic al formula or com· 
et . the best you can hope for is 10 
get your name on 11. 

You may also find the idea a 
httl e non-commercial. Profes· 
sional progra mme rs r artly 
wnt c m interpreted Basic. Well 
. •. ,f 1hey do the y V1'on·1 lose 
much by having the ir programs 
hsted . And a ll the softwa re 
houSC"s ha\e stan dard wa )'S of 
pro1ectmg1he1rs1urr ... though 
techniques \ary greatly from 
machine 10 mac hine. 

If you do ha, c a good idea 
then wh y oot le t people kno w? 
Disabling the brea k key on 1he 
Dragon sound s a good bet for a 
fh ·er in PCN Micro .. m·rs. 

Baffled by 
arithmetics 

~

I WIJusingmyOrir th~other 
day "' hen I dis.c<nertd 1hat 
2 ga,e • r fl:ull o( 

49.0000001. I deddNI to run I 
short proaram lo pti nl oul 
squares rrom I lo 100. In lh lll 
llsl , there ,nrc no ks.s than 2J 
CrTOn of I his kind . 

Othe r po,..-crs gnc- other 
tn'Ol'S , ls this I problem with 
just my Ork '? Or Is II )'Cl another 
bug in the: Ork's Bask'? 
Ptttr Wco~·t, 
Bristol 

AMere 's a golden oldie. 
Didn 't you know compu ters 

Vlere no good at calcu la1mg? 
Comput e rs do a rithm etic hkc 
thi s using a technique called 
floating point binary . And 
ther e are numbe rs in binary that 
goon forever and ever.Just like 
ther e arc in our decimal system. 

Remembe r Pi? That's the 
ratio or the circu mference or a 
circle 10 its diameter ... It' s a 
cons tant - 3 and a bit. or 
3.14 15926 . .. P1goeso n fore· 
vcr and ever. And a recurrin g 
fractio n like ~ is just .33333333 
etc .. , m decimal. Similar 
thin gscropup in binary. bu t the 
comput e r has only a finite space 
to son them ,n. 

In Microsoft Basic. floating 
pomt numbe rs are stored in fi,e 
bytes eac h . so k>ng binary 
frac11ons are frequ ently chop-

pcd off or rounded , and errori 
do occur . Floa ting po int e rrori 
are una ... ·0tdable . If you're 
doi ng serious calcul a tions. you 
shou ld be a"'are of this . 

That said. the Microsof t 
Bas1c 1n the Orie has a particul ar 
problem w11h 11s f operator. 
This ,s prone to 1hc odd erro r 
more frequentl y lhan )·ou 'd 
expect. Remember this 1sn 't an 
Ori e bug . It's a ' feat ur e' of 
Microso ft Basic chat's been 
aroun d for )Cars. Ju s1 try 
PRI NT 7 f 2 on any machin e 
still running the ancie nt inter ­
preter ... Apple II.Commod­
ore 6-1 and so on. 

Remedy number one is to 
steer clea r or t. Use• instead. 
This is wo rth 11 for all but btg 
po"'c-rs. You'll also find that 
using mul11plica11on 10 do 
square s is around ten time s 
fas1er than e xponentiation. 

If you do want lo make sure 
that numbers don't ha ... c Spu· 
rious digits afte r them. )'Ou can 
round to the nearcsc whole 
number with X • INT(X +.5). 

And don'! e\e r forge t 1ha1 
floa11ng pomt ar1thmehc is 
bound to ha\e errors 1n 11. 

Not simple 
without Simons 

Q Regarding lhe Commodore: 
64, do )OU need Simons 

Btik 10 rontrol th~ sprit es, 
sound a nd more a<h·anctd re:a­
turcs or the rom pulu'? When 
the" 7..80 cartrklgc bttotncs 
H ailabk , • ill it be possible to 
program it in assembly Ian· 
gua,e ? 
J Wt.sttrman, 
Ambl t'.sidt, Cumb ria 

A ~:on~;~~.t~j~
1~r m': ~ 

hfecas ier. M1croso ft' s8 K Bas ic 
has no supplied com mands for 
doing machine-specific things 
like graph ics sound . runct1on 
keys and so on. It's up to 
manuf actu rers 10 add in 1he 
releva nt bi ts. 

Commodore hasn't done this 
"'ith the 64 Basic. So the only 
way )'OU ha\e to access the 
adva nced features ,s to get al 
the machin e's memory using 
POK E. You can do e\ 'eryt h1ng 
the 64 could possiblydofrom its 
Basic but it'll take a lot or 
POK Es. 

The Z80 cartnd ge should 
allow assembly language prog­
rammin g. But 11 will be interes t­
ing to sec how Com modo re 
supports 1he 64 . 

" 



Orics and antiquities 

Q I' d llkt to ask • boul lhrtt 
mkros. My friend has 

owned a ZX80 since It was 
launt hed . Wha t should ht do 
with It ..• upgnidt II? Makt II 
Into• mkro- mouse? 

Are a ny rompanlts prodoc · 
In& Joystick int t rf aeH ror tlM 
Orie I? Att thHt rompa til>Je 
with uls tin1 soflwatt ? nnall y, 
can yoo u pand lhtmt:moryola 
BBC Modtl H wll.hout Otllna: a 
KCOnd pn)ttti(H' ? Would this 
lnttrf t tt with any other upa n­
sk,n ? 
PCfas~r. 
Di1rham 

A :i ::::~:y~~~"!":~ 
his ZXSO'J I think it's probably 
all right Just as it is. If he has no 
other micro and feels a bit ldt 
OUI, he could sell it and put the 
money towards a Spectrum. 
But I'd be tempted 10 keep 
11 ••• it will be valuable one 
day. 

Next. 1hcrc·s plenty of peo­
ple gelling into Orie add-ons. 
First off the blocks is Pase 
(061-366 5935) W1lh a twm 
joystick port for £14.95. MCP 
(0792-84465) al.so has an inte r­
face, but it's more upcns,.,.e at 
£79. Bui 11 docs mclude a bu1II· 
in speec h S)'Rthe~1ser . 

II is unhkcly lhat anyo ne ...,,II 
produce interfaces which .... ork 
with exist ing sof tware . Th e 
t rick that some of the Spec t rum 
interfaces pull is to 1m1tate 
keypresscs so tha t you can se t 
up the joys 1ick to produce the 
keystrokes needed fo r the 
ga me. I suspe ct thi s technique 
won·t be so easy o n the Orie. 

Nor can you expect current 
comme rcial progra ms to be 
looking for 10ys11ckss11\C'C there 
is no standard inlerface. 

So you cou ld try some of 1hc 
curr en t choices. and hope that 
companies will take the m up . 
Or wait around and see what 
happe ns. Who know s . 
ma ybe Orie will produce its 
own interface! 

Finally. the only way people 
hav e found to bea t the BBC 
M1cro's 32K RAM hm11 1.) to 
s1art building RAM into the 
'Sidcway,; ROM' sockets . 
inconvenient to say the least . 
The BBC Micro is designed as 
the first halfo f acompule r . , . 
running big progr a ms isn't 
sensi ble wit hout the second 
processor. 

Th e final complete machine 
will be fairly spectacular .. 
sec a Torch disk pad running 
for e xample. 

.• 

Embellish 
my brain 

Q I ~h ·ed • 32K Newbraln 
for Chr lstma., and hne • 

few qllf'.Sliom . What statement 
do I use to get Inpu t Into • 
program white: It Is runnin g 
~11.hout havin g to pr 6' Ne~·­
Une ? I can"t Ond It In the 
manu .. s but I kno w It is an 
I.NKEY sta tement on the Sptt · 
1rum • nd a GET on I.he 380Z . 

Wh at ls the Vklto-lext key on 
the r ight or the kl' ) board for ? 
Lastl y, whett can I pur chase 
.some ga mts for the Ne~ bnln ? 
Anthony Nodgso11. 
Clifton, York 

A :~:dt!!·:i!I:~~~;:~~: 
such a v,tal ab,hty that there 
shou ld be an obv 1ou.o; way of 
domgit. Th ere is ... 1fsnot m 
the ma nuals (c:11cn the •Sofl· 
ware technical manual')thoug.h 
all lhe information you nred is. 
Like most t hings on the New­
brain, it's a quc:M1on of doing 
thmg through pompous old 
IOS. If )'OU underStan d strea ms 
and lhings. 1t"s all quil e easy . 

1lus prog ram reads kcyprc:s­
scs. pnntinga Oif no key is held 
down and the key's ASCII code 
if one is pre~ : 
IOCLOSEII 
200P ENll .6 
J()GET# I.A 
40 PRINTA 
SOGOT03() 
999 END 

S1cp-by-s1ep. 11 first sets up a 
s1rcam. Jp1ckedstrcam I . . 11 
could ha\'e been anyt hing but 
this was handy. Lmc IO closes 
it .. you ha\oe to mak e sure 
it 's shut before opening 1t. 

Line20ope ns11 and hnk.,;1110 
device numbe r 6. 1he ke)'board . 
From now on. da la coming 
down st rea m I will be from t he 
keyboard. At hne 30, the pro­
gram uses GET ()OU knew II 
was GET ... ) to take the next 
byte (or character) from lit ream 
J and put 11 1n vanablc A. 

Line 40 pnnt s out A lo see 
whal it was and 1he program 
loops fore \·cr and CH:r un11I )OU 

press STOP. So that') how )OU 
do an IN KEY on a Ncwbra1n! 

On to lhe Video- text key. 
You' re right , 11 doesn' t do much 
at all. If )Ou play with reading 
keyprcsscs you'll find 11 docs 
gcnrrate a code 0. I seem to 
remember 11 being some lhmg 
to do "'Ith u~mg che Nc"'brJ1n 
lb a Vicwdata lcrmmal. 

A.!> for Nc\lobr:11n g:mw..·.!i, t ry 
Kuma on 0628-71778. l laH' 
fun 

~

GUILDFORD 
COMPUTER 

C·E·N·T ·R·E 

STOCKISTS FOR 

BBC 
ORIC 
DRAGON 
NEWBRAIN 
COMMODORE 
SPECTRUM 
SHARP 

PLUS 
FULL RANGE OF'---- .::, 
BUSINESS SYSTEMS 
INCLUDING 
TANDY MODEL 2, 3, 4, 16. 
OLIVEITI , SIRIUS, PIXEL AND 
THE NEW LAMBART DUET 16. 

1 THE QUADRANT BRIOGE STREE T 
GUILDFORD SURREY GU1 4SG 
TEL: 0483 578848 

{m~..E]lffl) 
for 

LYNX, DRAGON , SPECTRUM &ZX81 
Softwan . 
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SHINWA-CTI CP80 
FULL FEATURED BO COLUMN MATRIX PRINTER 

PROBABLY THE BEST PRINTER AVAILABLE IN THE WORLD 
BELOW £300 ! ! 

COMPATIBLE CENTRDNICS INTERFA CE 
AND INDUSTRY STANDARD CONTROL 
CODES MAKES THE CPBO 
IDEAL FOR:-

BBC, DRAGON, ORIC, 
APPLE, NEWBRAIN , 
SIRIUS and many more. 

OPTIONAL RS232 
INTERFA CES AVAILABLE 
BOTH UNBUFFERED 
AND BUFFERED 

FULL ONE YEAR WARRANTY 

SPECIFICATIONS 
+ 8 0 COLUMN + AUTO UNPERLJNJNG 
+ FRICTION AND ADJUS TABLE TRACTOR FEED+ VERTICAL AND HORIZONTAL TABS 
+ B I DIRECTIONAL LOGIC SEEK ING +BA CKSP ACE 
+ HJ-RES GRAPHICS ANO BLOCK GRAPHI CS + S ELF TEST 

+ 9 X 9 DOT MATRI X - TRUE DESCENDERS 
+ COIDUSU Nllft 
+ E"PHASI SED PRINT 
• GRAPHIC S SET - _ _ I II II.A 

+ £ A ND tt 

...... , HTLJ I - .&..+ 

QABCDEFGHIJKLMNOPQRSTUVWXYZC\JA _ •abcd • f9hiJk l mno 
OABCDEFGH[Jl(ll'INOPQRSTVVWXYZr,1"' _ ··bcd•fghiJA Jr,nop 
• . .. S 'I.I, ' () * +, -./0 123456789: ;<•)? .. . ,.,. ,. •• ,,N-1,- .101 

NO DEL AY !· TE LEPHONE YOU R CREDIT CARD No. TODA Y 
AN D YOU CAN STA RT PRINTIN G TOMORROW 

• A ND I F YO UR NOT SATISFIED RETUR N WITHI N 14 DAYS 
FOR A FULL REFUND. 



.. 

It won't. 
Imitation is 

the sincerest form of flattery. 
But there's only one Epson. 

I ~ -!-: IJ ~ I Edrao ~clinarV pr~du c t. •--~ ... ~--!-.•~•-Exc e phonal quabty . 
[p •on (UK) L1m1ted 

f reepo1t. Wembley , M1dd.lese:r HAS 6BR 
· Sales [nq wnes Freefone 2730 

General Enqum es Ol-902 8892 
Telex. 8814169 
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Scaled ~ new PEE K in m1croco mpu ting? If printed your tip will earn you a fiver. 

J( you'v t eot somethin 1 to crow 
aboul . . • • bit of magic that ' ll 
make tht " ·odd • btlltr pb tt 
for mkro uwrs, lbtn send It to 
PCN Mkrow1ves-ou r rea;ular 
l'Hd tts: ' hints and llps pa~ .· 
We' ll pay you t 5 if "·t print It. 
Wt' II pay ,-ou n en more lr )'our 
lilUt gt m gtlS our ,·ott as 
mkro wa i·e ofttltmon1h . Think 
on . • . and writ t lo M kro­
wn ts, PCN, 62 Oxford Strttt , 
London WIA 2HG. 

Unllsbible 
Lynxes 
If you're worried abou t some· 
one listing your Lynx Basic 
progra ms, you could try 1his 
short protect ion scheme. Add 
the fol lowing lines to I he star t of 
your program: 
I CO D E2 l FFFFJ60028 18 

F8 
2 CODE2l 546922836222 
A762C9 
3 CAL L LCTN(2) 

The CODE is a short 
machine code routine 1hat 
writes zeros all over the Baste 
program area. Running the 
code vector, t he LIST routine s 
and cassenc output rou tines to 
this routine . So after running 
the program , any attempt 10 
LIST. SA VE or LUST the 
program will cause il to be 
dele ted. 

When you save the program. 
save i l to a uto-run from line 3. 
Th e protector will be initialised 
whenever the program is run . 
Remember to have a none· 
protected copy saved for your ­
self before you try using this. 
Chris Cytua. 
Bracknell, Berks 

Colour Genie 
locations 
Colour Genie users will no 
doubt be looking for PEE Ks 
and POK.Es to try on their new 
machine . To start with . you can 
disable the brea k key with 
POKE 16396.123 a nd re­
enable it with PO KE 
16396,201. The keyboard can 
be switched off with POKE 
16485.0 and back again by 
POKEing 16405 with a l. This 
can be used 10 speed up prog­
ram s. 

· To read the keyboard, use 
PEE K(16420). Thi s location 
holds the ASCII vaJue of the 

PCN JULY 14-JULY20 . 1911J 

last key pressed . The: functio n 
keys have the values 92 to 95 
unshifted or 124 10 127 if they 
arcsh ifted . The code remains in 
this location even when you let 
the key go. So if you're looking 
for s.ingle key presses , you 
might find it helpful to cle ar it 
with POKE 16420.0 af1er you 
read a code from it 

Finally, many people will by 
now have d iscovered a little tip 
which isn·1 in the manual. To 
pause a long listing or outp ut 10 
the screen , jus t hold down 
SH IFT and @. 
PBillen , 
Malmnbury, Wi/u 

Inverse on 
the Orie 
Inverse cha racters arc available 
on the Orie by add ing 128 to the 
codes be ing displ1yed . For ex· 
ampleA hasthcASCJ i codc65. 
PLOT 10.10.193 (128+65) and 
you get an ' inverse A·. 

Howc\'Cr, these characters 
arcn 't inverse in the usual sense 
of the foreground and back­
ground colours being swopped 
round . Instead, the coloun 
change as follows: If the ink or 
paper colou r is red, it will 
'i n\ ·erse· to cyan. Green be­
comes magenta. yellow becom­
e$ blue and white turns blac k 
and vice-vena. 

For example. a blue A on a 
white background (PA PER 4: 
INK 7) will be invcrsed to a 
black A on a yellow back­
ground. 

One way of producing true 
inverse characters is to alter the 
char1cter se t itself. This is 
probablymo reofanoveltytha n 
it is practical but you could try 
lhis program . It inve rses the 
letters A to Z (t hat 's from. 
addresscs46600 to 46807 in the 
Oric' s memory) but you could 
alte r line 10 to suit. 

Run the program a second 
t ime to restore the character .... 
5 REM 

ABCDEFG lilJK LMNOP ­
RSTUV WXYZ 

to FORA •46600 TO 46807 
20 PO KEA.255- PEE K(A) 
JO NEXT A 
HS/...im 
Moss Side, Manchester 

Lynx Basic 
in brief 
There are two ways of typing 
abbreviated keywords on the 
Lynx . . . eithe r the first few 
letters fo llowed by a full stop or 

by pressing ESC and a lette r at 
the same time . Some keywo rds 
can be accessed by both 
methods while o thers need five 
or more keyst rokes for the full 
stop form (for enmple PROT. 
for PROTECT). 

If you don' t like what you've 
got, you can redefine the ESC 
keywords by PO KEing the 
table at &623A . Each ofthc 26 
bytes in the table co ntains the 
token for the approp riate let­
tcr. Ifyou knowthe tokcns , you 
can change them directly. For 
exa mple PO KE &6249,&46 
will set ESCIP10 PR OTECT . 

Alt erna tively. if you don't 
happen lo know the keywo rds, 
use POKE &6238+x. 
PEEK(LCTN(y )-1) where x 
• J,2,3 ... 26 for ESCIA to 
ESCIZ and y is the number of 
any line containing 1he part icu­
lar token you want . 
Kym Wilton, 
Wat Byflcct, Surr,y 

Unknown 
OricEDIT 
One of the Oric 's un­
documented commands is 
EDIT . lf youente r EDI T n, the 
Orie lists the tine n and puts the 
cursor at its beginning . 

But this isn't useful just fo r 
editing. If you're in H"IRES 
mode, you can use ED IT to 
look at particular lines of the 
program. Try using LIST for 
this and the lines a rc just 
scrolled out of the 3-line text 
window . 
Matthew Platls, 
Malmcsbury , Wilu 

Graphically alter 
your Spectrum 
One of the major sho rtcomings 
of SCRE ENS on the Spectrum 
is that it can't normally dif fe· 
rentiate be1-.·een di fferen t 
use r-defined graphics . My solu­
tion is to alter the syste m 
varia ble C HA RS to point tc the 
user-defined graphics area. 
When SCRE ENS is used, the 
Spectrum will check through 
the RA M-based graphics char· 
actersa nd not the ROM charac­
ter set. 

To do this , POKE 23606.80: 
POKE23607 ,253 (125 if you've 
got a 16K machine) just before 
the SCR EENS. Set it back 
afterwards with PO KE 
23606.0: POKE 23607 ,60. 
SCRE ENS will return an upper 
case lette r A to U correspond. 
ing to the appro priate user­
dcfi ned graphic. 

If the specified character is 
not I user-defined graphic then 
SCREENS will return an empty 
string. You can check through 
both the RAM and ROM 
characters with POKE 
23606,80: POKE 23607 .253: 
LET AS • SCRE ENS(a ,b) 
followed by IF AS • ~ .. THEN 
POKE 23606.0: PO KE 
23607 .60: LET AS 
SCREENS( a.b) . 
NJOsborn, 
Bristol 

Rapid repeat 
A few POKEs for the Lynx:. To 
spee d up the rathe r slow auto 
repeat facility PO KE &6233 .2 
and POKE&6234 ,2. These can 
be reset by POKEing them with 
0. 

The Lynx has a built in 
double -heigh t facility using 
VDU 24 1nd 25 but you can 
have even luge r characters if 
you PO KE &6273,96 . Set 
lhinp back to norm1 l with 
POKE &6273.32. 
$G ray, 
Dun.stable, B~dfordshin 

TIPrintAt 
TI basic lacks a PRI NT AT 
comma nd. You can use the 
following routine to print any· 
whereo n the scree n. Just set AS 
equal to the text to be prin ted 
and R and C to the row and 
column numbers. 
100 CALL CLEAR 
110 AS• " LIST"" 
120 R • I2 
1JO c- 10 
140 CN•O 
150 FOR I • I TO LENS (AS) 
160 Ql•CN+l 
170 CALL 

HCHAR (R .C+C N .ASC 
(SEGS AS.I.I))) 

l80NEXT l 
BWDa'llis , 
Boney H ay 

" 



Extra 
Memory 

FREE RAM DISC SOFTWARE WITH ALL SIRIUS AND 
IBM 384K AND 512K BOARDS . 

Sirius 
+ Victor 9000 
128k 
256k 
384k 
512k 

Apple II 
16k 
64k 
128k 
256k 

From Britain's 
premier manufacturer 
of micro computer 
memory boards 

Apple lle 
80 column card 
+ 
80 column card 
with64kRAM 
UPGRADEABLE 80 COLUMN CARO 

IBMPc 
All BOARDS UPGRADEABLE TO 512K 

64k 
128k 
192k 
256k 
384k 
512k 
For furth er information 
please co ntac t Debb ie: 

Intell igence Research Limited 
Nelson House, 271 Kingston Road 
London SW19 3NW 
Telephone 01·5433711 
Telex CALLING 444423 



Don't carry a LOAD on your shoulders , unburden yourself on PCN"s lette rs page .J,11111 r

1 Share you r thoug hts an the Th e second problem relates I feel I am quite convel'$3.nl { 
UK's li,elicst micro \I.Cckly to thccnbsh«t that 1ssupphcd with computer 1argo n . and few to offer the rcalisa1ion to those 

..... ho help with t his info rmalion 
that !hey will rcccl\'c their JUSt 
rewards in the hereaft er in that 
great database in 1hc sky! 
David Fitzpatrick 

lcltcrscolumns . Funny. feist) with View -a n exctllc nt idea. acronyms pass my gaze unde· 
or fa nciful , your lette r could It is act ually a printed card 1hat fined. But occas ionally. \l,hcn 
win you £10 1f it's of stars 1a1us. is pos1t1oncd under the Perspex panicular Jargon is JlOt cnco un-
WRIT£TO: Random Access. holder abo,·c the function kc)'S tcrcdoftcn m normal computer 
PusoflafComp11t~r \nu. and tells yo u which key. and an hobbyist.s activities, I'm soon 

Wamt,worth Trammg Agrncy 
London SW / 8 (01-874 9244) 

VNU. E,cl) n I louse. 62 which mode. to press for dif fc· lost amo ng the crowd of letters . 
Oxford Street. London WIA rent functions. Again Acorn· I don' t ask for pages of 
211G sott has got 11 ergonomically definitions e"ery issue, but the 

A new look 
from view 
lsn·1 1t amazing how even the 
\1mplest thmgscan make life so 
much easier ., 

I la1,ingJUSl purchased a copy 
of Acornsoft's word procc<ssor 
package View. I ha1,e spen t the 
past .,..eck thri lled with the 
excelle nce of the product. 

I lowe,· cr. it suffers from 1 .... 0 
dra ..... backs -o neof.,...h1ch I a m 
nol clever eno ugh to overcome. 
but the 01hcr I can offer some 
ad,iccon . Both relate to the use 
of the BBC' s function ke)'S to 
carry o ut s1andard operations 
such as se111ng text markers. 
changing 1ex1 mode s, deleting 
characters and hnes. etc. 

PCN £10 Star Letter 

The first relates to the prob­
lem of redefining the function 
kC)'S t hemsel,es. View uses the 
ten red function keys m each of 
the BBC 's three comrol modes 
of'norma l'. 'sh ift' and ·con trol' 
to product 30 (actual!) 
29) different word-p rocessing 
runcttans . Unfortunately. they 
arc ,·cry bad ly arranged.so that 
differen t delete functions. for 
example. occur 1n all three 
modes . 

Because there appears to be 
no logic 10 the key arrange· 
menu. 11 is d1rficult to remcm· 
be r "'hat key docs .,...hal, and 
this often leads 10 mistakes . 
Indeed. lhe 'De lete lo the end 
ofline' function kcy1sright nc'(l 
to the 'mo,e curso r to the 
beginning of line ' key - an 
arrang ement .,.,.h1ch causes 
occasional frustration due 10 
the ma<hertent k>SS of !ext! I 
.... ould dearly like to be able to 
rear range the keys 10 suit my 
°"'" (and I am sure ot her 
people's) 1de.u of .... ha1 each 
func1ion key should do. Can 
an)·one help? 

~ JULY 14. JlJL \ 31. 1983 

.... rong , but lhis lime. because odd reminderbyarticlcauthors 
the solution 1s easy. I can do or by means of editorial notes. 
somethmgabo utit .O u1tcsimp- rcfemng to abbreviatio ns en· 
ly. 1hc problem 1s 1h1s: the top countered 1n a passag e. would 
line of lhc crib shccl indicate s be very helpful. Especia lly, I'm 
the functions that each key sure. 10 !hose new 10 the 
takes "'he n the con1rol key is world of computing . A pass.age 
kepi down: the next hne relates comparing the rclati\'C mer its 
to the shift key: .... hile the 1h1rd of 'C PN' and 'C P/1.-f'. howe,·er 
line ind1ca1est he function keys' luad. is meaningless if the 
norma l uses - .... ithout any reader has no idea what the 
othe r key being presse d a t the letters stand for. All houg h dis· 
same time. co,·ere d often some defi nitions 

Unfortunately th is docsn 't slip from the mmd - like it or 
rela te to lhe ac1Ual use of the not, human memory is more 
keyboard - it presents .....-hat akin to RAM than ROM ! 
ergonom 1s1s call a 'contro l/ PS. 
display' prob lem. On 1hc CP/M • Control Program fOf" 
keyboard 1hc normal. shift and Microprocessors 
control keys arc arranged dif· CPN • Control Program Nuc· 
feren 1ly; the funct tOn keys arc lcus 
at the 1op; then. runhcr down RAM • Random Access 
the board, come s t he shif t key: Memory 
then the con1rol key. This ROM • Read On ly Memo ry 

The Apple isn't 
over-ripe yet 
After I had read L Lazarus' 
lcller (PCN issue 16) I decided 
towni e this letler. I ha, ·cbcen a 
founder subscriber sirKC the 
firs! issue was launched. w11h 
one of the reasons being your 
magazine was one of the few 
magazines that published Ap­
ple II program lis11ngs. But, 10 
my disappointment. all the 
later issues of the magazine 
ha"c lost the 1race of more 
listings. 

In Micropacdia . volume 3. m 
which the graphte powerso f s1J1: 
popul a r micros a rc descnbcd. 
may I ask .... hy the Apple 11 is 
not included in the ser ies? Is the 
micro not popu lar enoug h.o r is 
is not being considered an uj>t~ 
da1em1cro'l 

mea ns t hat a typis t in a hurry A C Hartlq As an Apple II user. I hope 
the genera l reader s will contn­
butc mor e progra m hstingJ to 

I can undtrstarid )'our problem ! ProgramCard s and tips 10 M1C• 
Tha1'1 14,•hy tt'f' dc,,i.std M,cro- rowaves for a wider range of 
pardia. which yo11 can pull'"" micros. and do not confine the 
14~ck by week and build imo magazine 10 JUSI the Beeb . 
your own rrfcrcncr library Spcc1rum and Dragon . 
co ,·cririg tht .,.·holr rangt of J Nagy 

.... ,11 ofte n k>ok at the cnb shttt Wcthtrby . Yorks 
and press the wrong key 
(perhaps con1rol instead of no 
key, or shift mstead of control) 
m conjunc tion wilh a function 
key. 

I soon became very 
annoyed. for example, ..... hen I 
was concatena ting li~ s instea d 
of setting a marke r , or deleting 
characte rs when I wanted to go 
into the ·right Justify' mode. 

microcomputlflg. Coming is a London WI 
Yril'SOn CPIM, thtrt'l/btonton 
a larigi,agc soort, ario,hcr on a 
mrcroand soon- Ed. 

The solu11on, of course. is -- ------­
qui te simple : lake a sharp pair 
o f SC1.ssors and cut along the 
white. horizont al dividmg line 
bct ..... cen the shift and ·nor mal' 
function indicators. Then with 
clear sticky tape re,,enc the 
position of the 1wo stnps: stick 
the small. ·normal function · 
strip at the top - abo ,e 1he 
contro l functtOn 1ndica1or. 
DJ Oborne , 
Uriwcrnty of Wales. $14,·u,uca 

Wanted - bits 
for business 
Being (iilmos t) the proud pos­
sessors of sundry BBC Bs tied 
into three Econe t.s (when 
Acorn ha,·e enough chips. buy 
in eno ugh interface s. pul 
together eno ugh PCBs. get 
them out 10 the x million other 
people \\ho orde red !hem be· 
fore we did . . . and a ll 1he 

-------- - othe rr casons.,..chavebcentold 

Touch of balance 
from Scales 
I must wrile in praise of Ian 
Scales' article ·To rch Packs a 
Punch' PCN issuc 16). Not only 
.... as the article clear and .... en 
written . providing an excellent 
impression of the Torch Z80 
Disc Pack. bu1 t he au 1hor took 
time out to say what CP/M 
stands for! 

for the delays so far) .... c arc 
searching- despe rately - for 
busmess sof tware 10 run on 
them. 

We need finance packages. 
calcula1ion packages. data • 
bases. a dcttn1 word­
prOCCMing pachgc CIC CIC. 
Cam an)·one help '! lfan)'One has 
magic t raining pac kages as 
well. please lei us know. Being 
a registe red charily, we arc able 

I hope Apple's part in Sound 
Micropaed,a tt·a.r mime 10 yo11r 
can after ils rarlicr non· 
appearance m the graphics 
series. Alas, tt·ccari't mcludr all 
machines all of the time, but "r 
try to gfrt Apple - arid othtrs 
- a fair Mc of the spa«. 8111 
what about those Applr pro· 
granu1 Strid thtm ,,. a11d 14,•t'II 
putthrmonca rds-£d. 

Calling Lanes 
Sinclair users 
I am thinking of s1ar1ing a 
Sinclair user's.club in the Tame· 
side, Lanes. area. but first of all 
I'd like to find out if eno ugh 
people arc in1erc.s1ed. If any­
one would like 10 ha\'C such a 
club in operation please con I act 
me a l . 17 Cra wford Terrace. 
Ashton·undcr -Lync . Lanes . 
A ll letters sent to me a1 this 
address, will be ackno.,...lcdged. 
} Wright 
Lanes 

21 







So )Ou\·c spent sc,cral hund red 
pounds or morc on a microcomputer 
system and the S)'Stem crashes on )'OU. 

What do you do? 
If the micro has failed because of a fault 

in, say. a ROM chip and you a rc s1tll under 
guarantee there should be no problem. 
The supplier or manufacturer will repair 11 
for) 'OU. 

But"' hat 1f the guaran tee runs out after a 
year (or as hnlc as 90 days in many cases) 
and disaster strikes'> You "''II 500n find 
tha t repa1rscou ldcos t uptoOOan hour for 
labour with !he cost o f parts on top. 

One solutio n would be 10 take out a 
main1enarK'C'COntraC1. Unfortunate!). this 
could cost )OU up 10 15 per cent of the 
purchase price of the equipment. An 
expcnS1\.-·e solut ion. especi a lly 1f )'OU go 
se,·eral )'Cars without asyitem brcakdo\lrn. 
In add ition. the main tenaocc con t ract 
does n't co\.-·cr you 1f1he mK'ro 1sstolcn 

Increa singly users are looking to insur· 
ancc to protect then against the disasters 
that can befa ll their equipment. And 
insurance companies and broke rs arc 
coming out with a range of pohaes 10 
oblige. 

But beware. microcomputer insurance 
l1kcothcr fo rms of insurance can of1en be a 
minefield. Thccau11ousbu)'ershould shop 
aro und and carefully examine the fine 
pnnl of 1he policy he ,.., offered 
Remember. )'OU want the insurance co,er 
to match your needs exaetl). You don'! 
want to pay for insurance against those 
e,entsthat are unhkel) to happen IO)'Ouor 
\loOuld not invol\ e )OU ma major financial 
loss. Sim1larly,)oudon'1 wantapohC) 1ha1 
is so shot run of holes thal the insuranC't' 
company can always find a reason not to 
pay the full amount or your claim 

The options 
The home uscrw1th a£IOOm1crot hat OC\Cr 
leaves the house may decide 1ha1 all he 
needs to do is to msurc against the micro 
being stolen or damaged by fire. In 1his 
case it is simply a matter of mcludm g the 
micro on t he family's houSthold c:on1cn1s 
insurance:. If the micro br eaks down 1t v. ill 
either be cheap to fix or an excuse 10 buy a 
newmachmc. 

l-10\l,C\C T. for many users it 1s not JU.SI the 
micro they want tom surc but also a prmtcr, 
casse tt e r ecorder, disk dmcs and a \aricl) 
of add ons. Again. )OUT household con· 
ten ts policy may o ffer a solution. 

Comme rcial Umon has started offe rin g 
an c ,t cns1on 10 11.s Golden Ke) and 
Sil\'er Key policies that CO\Crt ·an parts of 
the elec tronic data p rocess ing m s1alla11on 

~ 
used only for pn \alc purposes wh1lc 

~ 
contained m )OUT home' against "damage 

~ l(!" ~~\"' ;:"~~:5.±"::::~;:~..: I I I :.;t: ~- dov.n occurs \lrh1le )OU ha\e 1t round at a 
~ -- (nendshouSC,)OU\lrOn'tbcco\ercd Nor 

I
I II i~::~: ~rih~;;;;:~:~1~u ~;a:~ 

t( ~S~l~;~~~~~n ~~~:nro~ng !~;rro':~i '" 

~ 
' 

Thc reareothe rcat chesas"'e ll Thefirst 
£25of any repair cost will ha\e to be pa id by 
)OU (ca lled the excess) and you arc not 

~ 
CO\ered for the cost of repairs due IO\\C;tr, 

,_:,'-,;1 '-.J'-7!~ ~ tmo,dcp,ecoaloon (no1oced howquock ly 
"'-,.;'-..)i...;>'--' -........, the \alue of m1crosdep rroa1cs?) 

~ c.;> ~'-,) <......J~ '--'1 The cos t compared tomo recomprehen· 

" 

sne pohe1cs though is relat1\cly 1nexpen· 
Sl\'C. You pay a minimum annual premium 
on a system worth £200 to £400. AOO,e 
that. Che an nual cost is 2.5 per cenl of the 
\·alue . 

If )·our hou-S("hold conten ts po hey 1s not a 
Commerieal Un ion one. 11 is sull worth 
inquiring what )'OUr insurance compan) 
can offer . Insurance is a \ery eompet it i\.-e 
fieldandeh angmgall the time. It ma y well 
be tha t )·our policy now has a com put er 
brcakdo\lrn option. 

Incidentally. ~mi lar extensions 10 office 
conte nts po lic,es may also be a'Va1lablc to 
business users. So again, 11 1s \lrOrth 
checking 1f )·ou think this 1s the kind of 
insurance CO\Cr you need. 

Specialist policies 
For 1hosc requ ,n ngsomethmg more corn· 
prchens1,e in the wa) of computer insur­
ance the nex1 s1ep up is a specialised or 
tailor made pohq. Comme rcial Union. 
Eagle Siar, Bnt1sh Engine (part of the 
Roya l Group). National Vulcan (part of 
Sun Allian ce). Corn h11l and Tride nt 
General all offe r !his kind of pohC). 

The pohacs normally offer a S("nes of 
ophons which can be mcludcd 1f they arc 
appropriate 10 you r needs. Costs 'Var) but 
for equipment ,alued up to £1.000 11 
should be possible 10 ob1a1n insurance 
co"e r for ·an nsks' (fire . theft and 
accidenta l damage) and machine br eak· 
down for as hnle as ill. Ther eafter. the 
costs work ou1 at around 2.5 per C't'nt or 1hc 
equipment's ,·alue. 

If you also want lo include insurance 
CO\.-er fOr\\ hcn the m1cro 1sou1 oflhe home 
or office. for the cost of rcmstatmg los t 
da ta. orronscq uen11al losses. the n )Ou \lo1II 
ha,e to pay more. increasing the premium 
10 7 .S per cent or more. 

If this sounds all too confusing and you 
want 10 buy some thing ·of f the shelr, then 
one of the pohctes offered by d1frercn t 
in ... ur.ance bro l ers ma) ha\·e whal )'OU arc 
looking for. 
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A hst of brol.c~ ,;;peciahsmg 1n m,cro­
computer insurance: 13 g1\cn below. 

Cos ls, of course. \ary acco rding 10 1hc 
value of your S)'Stem and 1hc scope of the 
pohcy offered. And as ah1,ays 11 pa)'S to 
shop around. Some or the brokers have 
special provmons. 

Forms1ancc.1hc m1cromus1 be lcss 1han 
'"''0 )·ears old when 1he policy is 1aken ou l. 
Othe15 might offer a better deal on lowcos1 
sys1ems ltkc those "'orlh under £500. Also 
1hc excess a mount varies and loopholes 
like '"'car and 1car· or 0 derangemen l' 
clauses could account for 1hc differe nces ,n 
1hc quota llons )'Ou arc g1\cn. 

Extended guarantee 
A shghly different. no fu,;;s. app roach 
has been adopted by 1hc Compule r for A 11 
chain of independent micro shops. It has 
s1artcd to offer what 1t calls an ·extende d 
guarantee plan · 

h 1s an insurance pohcy 1ha1 you bu) 
from lhe rela 1ler at l he s..1me time as the 
cq 1.11pmcn1or"'11h1n.30day,;;ofpurcha~. It 
CO\crs )OU for the CO\t of repair through 

PHYSICAi. DAMAGE 

mechanical or elcc1nc al breakdown, bu1 
nol forlossdue 10 fire or I heft. nor1 hc COSI 
of re1nsta11ng IO!>I d.11a . The ~ t "'orksou1 
at somc1hmg hkc 7 .5 per cent of the value 
of the cqu 1pment and 1s cer tainly more 
cx~ns1\ ·c than the spec1ahsed pohcies 
ment1oncd abo\C. 

11,e ad\ aniagcs from the u,;;.er',;; porn I of 
view arc tha1 insu rance CO\er is purchased 
on the same day as 1he micro. t here 1s no 
excess charged m repairs and you get a 
spee dy seulc ment of )Our claim (a plus 
pomt not be ullderra 1cd - some co m­
panies can take §e\Cral mont hs lo sort out 
the paperv.ork. 

The normal a rrangement 1<; that when 
)OUr micro breaks down )OU simpl y rc1urn 
11 tothc rc ta1lcr"'ho carnesou 1 thcrepai" . 
You don· , pay a lhmg as 1he retailer 
r«o\ ers h1SC(hl.S direct from the tn'iurancc 
company . 

~ GnihamBrown&Co.048J-.6.St6t:Pc1cr 
Daw1C"sAJ.KX:1.1tcs,0222·394ID:lfaljty& 
Company.02n-503716:Gcolfrcylloodlcss 
°'862-61082; KGJ Insurance Broten, 
OJ8.IJ.~Jll. Compu1crs for All, 02M-.41841J 

TERMS TO LOOK 01/T FOR 

...... 'The uwal sort of insurance as 1n 
yourhouseoontcnupol1cy. Itanclude$ 
fire, 1hcft a ndamdent1I damage . 
..,._..._.Covers1hcm ach1nc 
bem1droppedorsomc:1hmgbem1 
droppedonitaswellaso1her1cciden1S 
that result in the micro being broken 
.............. Th,sterm, s a 
hanaovcrfromtheday);"' 'hen 
cveryth1n111,orkedmccharucall y. In 
the con text of a computer . 11 CO\'Crs 
el«tromc failure 

......... Minorfauh stha tfall short 
ofa 101albreatOO"n.~g a loose 
connec11onor~ug. 

~- Abroad term that 
mayormayoo1covcrthe1ncreascdcost 
ofworkmgin1bus1nessdu e tothc 
computer"saomgdown, lost of 
earnings because of the failure . and cost 
of hmng another micro . 

........... .,llllll 'Thecost,n\'Ol\ 'cd 
in re-c:0Ue~m11nd re-mput11ngd ata 
that ,us lost when thccomputer._,ent 
down . Th1uhouldalsoco\ercostof 
software lost . 

........_ ,1·s wor1hcheekmgth1 s. Some 
pohcH!SCO\cryouonlyifthemicroa s 
usedm as.peaficd locat1on.1e, your 
home. Others include a nything from 
twoormorc specified Socations 10 
any,r.·hereyoutakeyourmicro . 
T,... Tltcre is nopotnl m ha\ing 
msuranccco\er...,hcn )'Ou u,;;.e your 
m.crom more than one location 1f )'OU 
arenot~eredv.-henmov1ng1hc 
equ1pmen11round. lf youwa ntcov er 
a1a1nst theft make sure theft from a 
\·ehtclcorho1el room 1s alsomcll.lded . 
........ Aga1n,no1allpoliaes 
coveryoufor1h1s. But watch out, most 
~iaesdon'1countpo~crfa1luredue 
to 1ndustnal or de Ii berate act ion ( such 
as acadental ly pulh ng I he ~ ug out) 
w..-,1111r0ft en nOIC<J\ercd1n an 
msurancepohc:y. A useful let-out for 
the msurancccompany smtt 11 can 
cla,mthat the reason you r mtcro failed 
was lhac It wasSJmptyold alld "'·orn out . 
...... A,...,·1thmos1lond so f1nsurancc 
pohcy, you •111 no1 gc:t the full amount 
ofyourcla1m. Youw11lbeexpectcd to 
meet at least part ohhe cla im )Ourself. 
Dc$1gnedto:uopcla1msfo r small 
1mountstha1" ·ouldnotJu st1fy1hc 
paperwork . 

'1~ 
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T ASWO RD TWO THE WORD PROCESS0:1c-(\,+ 

64 CHARACTERS PER LINE ON THE SCREEN AND TO PRINTERS! ~~4, 

TASWORD TWO Th e Word Processo r 
Your Spectrum becometl profHM onelword proc:enorwi th 

TASWORO TWO. TASWOAO TWO givH you an 1mH:ing 14 
cha ractert perlln • on youracreen . This is ide1I for standerdA4 
p1perendTASWORDTWOprinttyourtutju1tHit1ppe.r1on 
your screen. 

T••word Two drive, the following in terlacn : 
Cobr• RS232 l/0 Port 
Eura.lectronb ln t•rfac. (ZX l.prinr) 
Hi/Mrbay lnrfflac. 
Kt1mpston lnutrlKfl 
Morex lntttrl.c. 

Th4t um• fNOtlr•m drivn ,,,_.. intfflacn . A short, fflY·to­
follow Ht of intrructions talcn you through uttirt{I up your 
THword Two to drive t lu, int.,f.c. you have orchooH robuy . 
THword Two don driw the ZX printer. 

£13 .90 ful ly lndulfve m-'1 o,6-, price 

TASWORD TWO £2 Demonstr at ion Cassette 
See for yourself t he pow1trful fe.turet of TASWORD TWO. 

S.nd just £2 for the THword Two demonstration cusene. A 
voucher is included which givet you £1 off the pt"ice of 
TASWORD TWO. . 

TASMAN SOFTWARE 

17 HARTLEY CRESCENT, LEEDS LS6 2LL 

NOW AVAILABLE 
FOR 
sinclair 
!iPECTRUM 
zxsr 
DRAGON 
ATARI 

Yl(l< j ~ 

ORIC-1 

[J} [J} {jJ A /8 

TASWORD Th e Word Processo r 
"Thi• pact-oe lsMfinirely v•luef~:::.:,.-~,... ,113 

The firtt r .. l word processor for the Spectrum 1nd s1ill great 
v1lue for money . Thirty twochuKters per line mete it Ideal for 
Uff with t he ZX prin ter. 

£7 ·95 fu lly lnclush,e m1H order ptb . 

TASWORD £1 Demon str ati on Cass ett e 
s.nd just £1 fOf' the ct.monstrttlon cassette and I voucher 

giving you 50pofft he Pfice of TASWORD. 

ZX 81 TASWORD 
''Very flood 111/u• ,nd Qre,r fun to use." 
"Unrn«Vedlyrecommend«J." "°°"""Comc,ut,new..uy1ta12 
No demonstr1tion cassette available but send 50p(refund1t>le 
against '(Our subsequent purchese of ZX81 TASWORD) for• 
copy of the manu1L 

£6·50 fuffylncl u ffl'e mall ordM prke . 

TASWORD TUTOR 
"An eloquent CMmonat,,tion of TasVWHd'• u .. ._" 

Every TA.SWORD progr1m comet complete with I mam..111 
Ind I c.Hsette. The CHffttl c;ont1ins your TASWORD and 
TASWORD TUTOR. This teaches you word proceuing u1ino 
TASWORD. Whether voo have serious eppHcations o, simpty 
want to lea,n 1bou 1 wo,d processing, TASWORD and 
TASWOAO TUTOR make it euv •!"Id enjoyable. 

$~t Cd$IIUJ.OI0-
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WORTH £300? ONO 
My old ZX8 I has been lucked in a 

cupboard for some months now . It 
was a good linlc mover in its time 

and £70 for a I K machine was a bargain 
back in 1981. 

But th e market has changed. The liulc 
beast ha s bee n supcrccded and the curr en t 
price war has pushed its prtet 10 as low as 
£30. So if s time lo cut myZXticsand move 
10 bigger things. I wan ted to go for a BB C 
B; but 1hings arc nc\ ·crt hat easy. Cash Vias 
short and I couldn't mctc h 1hc budget 10 
the £800 I'd need for the micro. disk 
interf ace and drives. 

But all was not lost ... what about 
buyingsecondhand , d lo PCN Billboard? 

So I loo ked. There they "'ere : BBC B 
with 1.2 ROM and a few Acornsoft 
packages thrown in for £365 ... a Bttb 
with OS I .'J,. disk in terface and double disk 
drh ·cs with 400K for 025 . The ·absolu te 
bargain ' at £295 caught my C)C. 

"You' re too late.' s.aid the \IOK:C at the 
end of the phone. ' I 've sold il. Micros are 
jus t nOI my cup of tea. TilC machine "'a s a 
prese nt , it was only 1wo mont hs ffld. I'm 
now goi ng to bu y one of those big cassetle 
recorders with the money I got.' 

I then pa used O\er the 'unwanted g.ifl' 
fromAng eli ne . ltw asatt h1spo1 nt I wished 
tha t, like one Billboard ad\le n1ser. I had 
somethi ng to swop. like his I londa 250 
Superdream co mplete with leathe r boots. 

But no. This was to be hard cash and I 
had to be sur e I "'as spe nding it wisely . 
Buyin g a second hand micr o hokts the same 
fea r for me as buying a sccondhand car ; 
)'Ou're likel y to end up with a pile o f Junk 
unle ss yo u know what to look for . 

So I devised a checklist of things to 
remember when closeted with the se ller 
and his barga in buy. Like buying a car. it' s 
easy to forget what nast1escou ld be lur king 
under the gleam -..,hen faced with the 
mac hine you've set your hean on. 

It's also wonh noting th at there 's httle 
poi nt buyin g a secondhand micro if )'OU 

ha ve to go hundr eds o f mile s to co llect it. 
because this adds 10 the cos t. 

Bill McCool. press offict r for the 
Nation a l Comp uting Ce nt re. s.a1d: ' l l's 
fat al for bu siness men to buy secondhan d 
equipment beca use they need mainte­
nance and support . Micros are a throw­
away sysic m and it' s not a good idea for 
someone buying a compu ter for the first 
lime 10 buy one scco ndh and - unless he 
knows what he is doing . 

'Seco ndhand machi nes arc a good idea 
for chaps who arc good with a so ldering 
iron and want to expand I heir com put ers. 
Micros have a built-in life of about fi\lC to 
seve n years. af ter thi s lime lhey begin 10 
acqu ire fau lts. It's not ad ,'is.ablc to bu y a 
mach ine if it's 100 old.· 

A co uple of com pu ter manu facturers 
seemed very co nscious of the sccondhand 
mar kcl. bt.it had no figur es 10 show how 11 
was affecting their saks. 

PC'JII JOLY l'"JULY20.1983 

A spokesman for Acorn §.Ud he was 
glad to 5CC a seco ndhand mar ket . bul he 
was quick 10 poi nt out that when you buy 
such a machine you ha, ·c no comebac k i( 
anything goes wrong. 

• Aco rn would warn a secon d hand buye r 
that he would n't get 1he sa me support he 
would if he bo ught a machine from a 
dea ler,' he said. 'Sccond hand machines 
arc a good idea for people who can·, affo rd 
to buy a new co mput er . bul the user should 
take car e. 

·1 would suggest it would be a bet ter bet 1f 
you bough t a scrond hand machine from a 
user d ub or an acqua intance: , as yo u' re less 
like ly 10 get someone diddl e you.· 
POINTS TO REMEMBER 

1 Look at "'hich keys ha\·e been used 
most . 

2 Check the kc)'S ha\'C good sprin g. 
3 Make sure all key1ops arc in the righ t 

place . 
4 Check the re's been no ta mpe ri ng w11h 

built- in inte rfaces. 
5 Insist that lhe owner open !he 

machm c so )OU can check 
C\'Crythm g's m place . 

6 Make sur e plugs and wc kets arc no t 
bcnl. 

7 Make sur e )OU get 1hc user manual, 
leads and all accessories . 

8 Find ou11f t he mac hine 1ss11II 
gua ranteed . 

9 Ask ir the machine has had a ny 
disorders . 

10 Test it to check for proble ms like 
ove rheat ing. 

11 Ask why the owne r is sclhng and -..,hat 
the mtero has bee n used for. 

12 Mak e sure none o f t he ptns on lhc 
interfaces shows signs o f scra1ching-
1h1s could m ean thcy'"e been be nt and 
st raightened. 

13 Do a RA M les t . o r se,cral (at \cas1 
ten times and C)'clc 111( possible). 

14 Try a program tl)a1 you know "'ell an d 
ma ke sure c,·c f} thm§ works co rrectl y. 

A Sinclair spo kesman fell there'd been 
no ma1or impact on sales due 10 the 
growing sccond hand micro market . 
Howeve r . he ga,·c some sound advice 
whe n hu nting do-..,n a cheap machine . 

' I would be concerned whe1hcr rhc 
mac hi ne was under guarantee. tha t a ll 
documen1ation was ther e and finally ha"c 
it demons trated or g1 .. c 11 a lest run myself,· 
he said . 

At the moment the re arc growing 
faci liries for 1radc·ms at local dcakrs and 
mor e in the ptpelinc. With regards to the 
gua rante e. lhe dc a lcrS I contacted said 
1hcy "'·ould honou r any wa rrant y on a 
machine no mauer llow many previous 
o-..,ners 11 had. 

The manager o f Rum bc lows. m 
Edgwar e Road, London, said: ' Peopl e 
selling mK'ros a rc asking too muc h for 
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them. They don't rea lise 1ha1 1he mark et 
has gone down an d sell their machines at 
unrcali.slic prices -k if they bough t ii for 
£300 they'll sell ii for £200. 

' Anoth er point to str ess is tha t you 
shouldn't buy a seco ndhand mtCro unless 
you know somet h ing about co mpulCrs. If 
you 're unable to tcsl 1t yourself. get one of 
)Our friend s ""'ho knows something abou t 
com pul crs to gi,c II a ru n until you're bot h 
satisfied.' 

On 1hc whole d~alers thought th e pr ice 
or the BBC -.ould hold and 1f I got a 
machine wit h at leas t three mon ths ' 
gua ra ntee left on it for a reasonable pncc. I 
was on to a ll.'tnne r. 





The new 
TI Profesmonal Computer. 

If you want the business edge, 
it's the answer. 

Today's business manager is 
faced with a world of questions, 
often tough. Questions about 
productivity. (' .ost control. And the 
bottom line. 

To help you come up with 
sharper ansy,iers and alternatives, to 
give you the business edge. we intro­
duce the new Texas lnsmiments 
Professional Computer. The one 
with the power, the expandibility, 
the easiest-to-use kci,boord, 
extremely high resolution graphics, 
and a broad array of softw.ire. 

All the leading operating sys­
tems and programming languages 
are available. You can use many 

popular application programs from 
the best software supplier,; to help 
you create spread-sheets, do word 
processing, construct graphics, 
communicate with other data bases 
or create your own. 

All of which ler,; you control 
assets, manage your time, and make 
projections for tomonow's 
performance- today. 

And for a clear "hard copy" 
printout of infonnarion, you can 
rely on the new 850 Series printers, 
made by Texas Instruments 
especially for the new TI 
Professional Computer. 

The TI Professional Computer 

helps you make better business 
decisions based on better 
information. With the performance 
and reliability you expect from TI. 

In short, it's the answer. 
For full information phone 

0234 223<XXJ or write to 
Texas Instruments, Manton Lane, 
Bedford MK41 7PA 

TEXAS. 
INSTRUMENTS 

Creating useful products 
and services for you. 

System UNI 
~-- --- ----- ---- SPECIFICATIONS,---- -------- ----, 

°"'*yUn1ts 
16-bl 9088 ffllC lcpr()Cfl;SO, 
64K byte RAM . expandabirt to 256K bvt• 
4K by'le grapha diSl)&ly nwno,y 
5-sk>tl!XplnSfOnM ·-Solc:ialtv des,gned IOw proflle 
~tvOeWT1 terlayou1 
97 kevs . .nciudlngt21ooc:b0nkevs 
Sec>tt.ie ,.,.,_IC keypad and cursor coi-.rol 

""""' r.:,,.. rtSC)()r'IM. for ~k pos,;1""' entrv 
Upper and torw.r--caM letters 

12'1nC:h monoctvome (green ~I or 
1J~ lul-<Ob.Jr. 25 ..... IC 80 coluffvll 
High ,eso1uoon, 720 ,c XIOpi,cels ............ 
Butlt "' 32CNC bvl• dtskene slllndard 
Add,tione,l tnlemtl SIOr8geof 320K byte 
disk4ttle. or 5or tO Mbv'I• Wll'ICtle:llel" disks 

"""""" 
Commun.cebOM OpbOl'lt 
TTY 3780 
3270SNAstand ftof'l8 
3270 SSC and SNA MMr 

Op,nting Syst..,.. 
MS• -005 Digital Research• CPIM-86• 
and Conc:urreni CPfM,86• UCSO p·Svsi.n ~ 

~ COBOL FOATAAN PISQI 
Apoloeetione Sottwke 
~ 100 oroQl'aml 8V•lable from the most 
POP-illt sottw,re Y8ndofs such as Microsoft. 
Ash1on·T•1e. Moc:ro--Pro. lUS. Soram MPSL 
l.Jlebo-1 and OCher:l 
Pnn..,_ 
150--cc>I TI 850 S., ... 1or moll eppliQillonS 

FOOTNOTES MS-OOS,s 111"""""'k ~J,wr,:,eotcCo,pc:w-.o,.CP/MM-,l:<WW»r11"11(PJM-ee11,11~UofO!g,'. .. .._chlnc UC:$0~ 111 ·~ ·o1 .... ~o1 ... u.--""'otc.wom.. 



Henry Veile man tots u ro ram to Epson's portab le baby. 

HX-20's stock answer 
Havin g trouble keeping conlrol of r--- ..... . 

yourstoc:k? If you have less than &JO 
d ifferent i1cms. need a portable 

syslcm and don't wish to spend over £500. 
then Epson plus MST could ofrcr a 
solution . 

Features 
The MST Sux:k Co ntrol program runs on 
Epson's IIX-20 baby mk rorompu1cr. 
which with t he optical m1crocassc t1c uni t 
costs £502. incl ud1ng£25 for the prog ram. 
1bc program maintains a record of all 
stoc k items and co nsists or a 20-charac:tcr 
dcscripcion, the cost and sclhng pnccs 
(rcstricccd 10 £9999.99). the curre nt 
quantit y in s1oc:k , and a re-order \c,·cl. 

From this record 1hc progra m will 
produce reports on the II X·20's bu1ll·in 
pnn tcr off ull stoc k hstmg , rc-ordcrhst and 
stock evalua tion. However. a ma,or 
drawback is tha t a llhough it prints a foll - ---'- ~ 
date and ti me indexe d a udil 1ra1l for any 
i1cm boug h1,soldor dclctcdit1spos.s1blc10 Wl!lll• ll!III 
u.sc lhc amend fu nc:1ion 10 allc r qua n11t1es 
in s1ock wit hout leaving a trace. 11us 
mea ns siock levels co uld be altered and 
you may ne\-er find ou t . C\-Ct)'thing 
appearing to1ally 'kos he r' on the prmted 
audi1 trail. 

Presentation 
The MST stock control package co nsists o f 
a m icrocassc:tle con taining lhc 6.5K Basic 
p rogram plus a pho tocopied ~\·e n.page 
instruct ion lt aRct. 

The lea flet CO\ers mos 1 aspects of 
opc rahon adeq uately but is Jumb led and 
apt to con fuse. I ha, ·c read and rc·rcad 1hc 
sectio n 'c ha nge depts', .,..hich CO\-Cl'S 

changing da ta !a pes. and still find 11 ba rely 
comprc hcns 1blc C\'Cn t houg h nea rl y 1wo 
pages arc dC\'Otcd to 11. 

Not eno ugh emp hasis is g1\en to 
maintai ni ng bac k·u p data tapes or c" cn 
how to prod uce the m easily. Th1.scou\d be 
a serio us p roblem. as the p rogr am docs not 
always give war ning that 11 is abou t to 
rewrite yo ur s1ock data to tape. th us 
possibly oblil cr atmg the data already 
recorded. 

In use 
Tiit proa:ram is easy to mstall 1f )OO follow 
the instructio ns give n . with the excep1io n 
o f act ually r esctl ingthc I-IX·20, where one 
is re fe rred tot he unhelpfol Epson ma nua l . 

A lthough not documented. the prog· 
ra m is for the standard 16K RAM \'ers1on 
of the HX-20 and no way of ta king 
advantage of th e op t ional 16K RA M pack 
is gl\'cn. Th is is unfo rt unate as I estimate 
1ha1 the number of stoc k items m the 
compute r al any o ne 11mc could be 
incre ase d from 100 to )()), reducing the 
need 10 m uck abo ut with data casselle .s. 

The con« pl of departmc nls is used as a 
co nvenient way of di\'lding up your suxk 

JO 

in lo ba tches of 100 items. Each dcpan· 
mcnt is s.avcd as a separate data tape file, 
with four de parl mcnts per tape side. 
Depending on you r 1ypco(bus1ncss. therc 
may be no easy way to d ivide )OUr stock up 
forthispurposc . llu sco uld produce maJOr 
prob lems when con11nually mo\mg from 
one dala 1apc file to another. a p rocess 
1ak ing JUSt unde r two mmutes . 

The program has a nex1blc. a nd sur pri· 
sin gly ras1. search facihly 10 find a stock 
description when )O U cannot qu11c re· 
member it COtrC<"tly. Th is can pro,c \Cry 
ha ndy. as wi1h up to eig ht sets or da ta. each 
numbered fro m I to 100, thmgscouldsoon 
become \'Cry confusi ng. 

Reliability 
W11h the exce p tion of madcquale safe· 
guards against O\'Crwntmg your data 
tapes, the program is reasonab ly robus t . 
De spite dire warnings to the con t rary . use 
of the II X-20 Break key 1s 001 hkcl) to 
da mage your da ta - JUSI l)pe RUN and 
you're bac k where )'OU lef1off. I IA.Ouldhkc 
to have seen an ophon spcc1fically ,n. 
elude d for dean!) fimshmg t he prog r am, 
rath er than a half-baked use ofthc 'change 
dc pts' option. 

Normal turnmg o n of the S)'~lem docs 
not prompt )'OU to loa d a selected data tape 
file as t he mstruct1o ns state. Instead. you 
au1oma1ically ha\C the stock dc 1a1\s of the 
last tape file used. Th is may be \C r ) hand) . 
bu t tf you don' t 1t 1s necessa ry 10 resort 10 
·Cha nge dcp1.s·. 

Verdict 
The MST Stock Contro l program has most 

of the rud ime ntary features required bul is 
senousJy flawed by 1he case with which 
s1ock leH~ls can be alte red . 

1l us may no t wo rry )OU 1f you are. for 
ins tance. a one- man busmc:ss. but 14111 )·our 
accounta nt or lhc taxman accept an audit 
t rai l thus p rod uced? 

Anot her ma,or dra wback is the hm 1t of 
IOOstock ite ms 1n 1hecompu 1cr at anyone 
l ime . Aga m, you may not be 100 'l,\."Qmed 
by th is. De warned. howe\ ·er. that the 
mQ\'C bct.,..ccn da la files 1s a1 best 
described as messy. wil h you needing to 
keep a manua l record of .,..hich 11cms arc 
53\'Cd in whk:h tape file. 

The stoc k repo r ts arc a ll adeq uate, 1f 
somc.,..hat cluncrcd by the necessary 
hmi 1at1on of the 24.column bui!Hn pri nter . 

A final 1hought: with more and more 
items being manufact ur ed with a bar 
coding. and the Epso n IIX·20. a ponablc 
compu ter for which a ba rcodc reader is an 
option, wouldn' t it be nice 1f a stock control 
prog r am offered the possib1h ty of usmg 
the barcodc to make physic a l Mock taking a 
piece of cake? 

IIATINC 
r ....... •• - •• - ... •• UNNntert ... • ••• - ••• -.. ..... •• 
.._ MST Stock Conl~ ........ Gcncral· 
purpose ~tock control .,.._ Epson flX ·20 
Not .C2S ........, MST Consuh1nt.s l....­
MKl'OIOft Ex1cndcd Bas.c ...... \1a1I orckr 

PCS JULY 14-JUL Y 20. 198.l 



IN THE HEART OF LONDON'S WEST END 
COMPUTERS ofWigmore Street 

SUMMER SALE ON NOW VNTIL 31 JVL Y 

--

Tt1WIT!·ttt"4A 
eoi...Clule 
..... MZIOA 
0.. • .-:12 
eo..odo .... 
ll Spectna 41K 
Orie 1411[ 
L,..,.411[ 
Aw1400 
Awl lOO 

W11r.111Jthoristd 
BBCOealen • 
IIC 'I ' t3M 

ShinwaCP&Onictkmttrac:tiow~ .--- ·- .. ·--·-·····- ·'"Z .lS 
Epeonf'X80 . __ ____ __________ .. _____ ,.,-.,-.,---·--·----- l503.tO tpeonuao ..... ___________________________________ ,uz.35 
Sei.ka.hr.GP IOOA,---··-···-·----- ·- ····-·-···---· ·' ffl-14 
Bytewrihir'lyplwrit~ ·rD'whNl. ........................ ______ , sst.15 
ACCESSORIES-
}oy$ticka for Spectnunl Atari/C.omm/Dragoa 
Printer int erface for Spectrum 
Sanyo o.ta reooorder with ccwuer 

DlD. DltIVES-

PremierforUC&Dngon 100( -.,-·-- ·······--·-······ II H.OO Conlrnodore lSfl _ ________ .. _ .. __________________________ .. , zt s.oo 
Atartaeo ...... _. _________________________ ....... ___________ tm. oo 

87WIGMORESTREET ,LONDON W189FA 

l"Oi JOLY 14-JUL Y ZO, 19113 

...... ..... 
,,,.. -

1149.95 f:121..N + frNfatick.gune. basic ?\nor 
tm.00 IUB..N 
t.546..25 £4".95 + £75 he toftware 
U99.oo un..oo 
£345.oo un.oo 
U'lS.00 1129.H 
£169.95 un.- + t40 rr .. ~ 
£.22S,OO UJ0.00 
ll!ll .96 llff.H + tr .. prog. kit 
t399.91!1 EZM.H + frN buic cut. 

S-MIC2GGG 
• CPMDualdlStl 

£551 t1HT.SO 
SOITWAllE-

TtxU IOl'twan caJ'tridgN all Jr.&lf price ! 
AC01'UOft IIOftw&n all lwfpric,t ! 

~7::··~~~~=-~ .. ~ 
~-i:=:=r ..... ~.~~-= 
A&ui;~~lll;~~,......Miao 
~tad-.w,- .~-. 

"--Plion:T~Cenrli.Dillcv;l.udio9fflc; TIMewrilw;MST; 

._ __ 
~~A.can11ce;Plion;s.mc.,Aw4:tridc,9:;Micn,Sphw .. 

MOK.U.T t ... . u opa Tele phone: 01-4860 373 

NOW AVAILABLE! ! 

BCPL for the BBC Micro 

* Elcellent Disk bHed developm1nt environment 
* WoruwlthT1pe, Disk, Econet1nd65022ndProceuor 
* BCPL Programs can run In 1ny BBC Micro * Published by Acomsott * Developed by Richards Computer PnHlucts 

:~~L~~;l~~~~=~~~::r:~ ~=*· 6502 assemble< , OCher utilitieltv~ 

:g~ ~~,:-.~~ i= ~~'='tu~~~~1~':tt': 
such as F~inS tore. Minimumorder4 AOMs. £26,45Neh 
BCPL CalculaUon Package provides accurate floaling 
point , decimal fixed point , and fast graphtcs cak:ulations. 
Available shortly. £19.111 
BCPL Stand-Alone Generator will allow BCPL programs 

~~=:i=::u~=~= 
commerdaldislribution .AvailableAutumn 1983. £49.13 

All ~a Incl ude VAT, plMM add t2 for poetage , 

Rlc h•r ds Computer Product s Ltd., 
Brook.aide , Blewbury , Dldcot, Oxon OX11 90A 

Telephone : 0235850218 

" 



Keep in to uch with your To rch . Ralph Ban croft o n the line with Mail Plus. 

Every once: ,n a v.hilc. and 1hcn not 100 
often. a ncwp1eccof software appears 
th al has a littl e h1n1 of magic abo ut 11. 

Torch Mail Plusis'iuch a pro gra m. And, 
in 1he s.1mc v.ay 1ha1 V1siCalc sold a IOI of 
Apples. so Mail Plus may ~II a lot of 
Torches. 

The program is 1he la1est electronic m:nl 
package to come ou t of the Torch s1able 
and draws on 1he e11'.pencncc ga ined from 
1h e earlie r o fferin gs. 

Features 
M ail Plu~ ,s :in electronic mail sr1e m v.1th 
advanced features 1nclud1ng1imed C\Cnts. 
a utomati c comman d excculion. abihty to 
control remote Torches. dm:ct micro to 
nucro commumca11on thr ough normal 
telephone ne1wo rk . run file transfer be­
t" cen micros. autochallau10-answer capa· 
b1li1y. local file a ndd1r cctoropcra11o nsand 
interlinks v.1th other programs . 

In use 
Mail Plu~ comes as a smglc disk . After 
SC\·eralseronds for loading. the idle screen 
appc:an: v.hteh display)!, 1hc package name. 
the name of lhc u.;;cr and a calendar dock. 

Below 1he package tllle appears deia ils 
o f v.h o is u -,mg Torc h M ail and where. 
The..c can be easily changed by ,;ellln g up 
an obey file called by I he prog r am v.-hen 111s 
run. This can be particularly useful in 
companies v. here there arc SC\eral users o r 
the loca11on at v.-hich 1t is used 1s changed 
occas 1onally. 

Below t his part of the screen the re 1s a 
lme on v.h ich your messages. personal 
reminders and er ror messages appe ar. 

1llC rest o f the idle screen cons1s1sof 1he 
opllo ns )OU can sclcCI. 

One of the Torch' s programmable 
function keys 1s used as a help buuon. A 
small help scree n appears on the right o f 
the display with 1nforma1ion about the 
current o p t10n. Despite ha\mg \ lft ually 
mm ,m al documen1a1ion from Torch (the 
man ual was still m the proctss o r be ing 
comp leted) 11 v.as pcKS1blc to learn \ery 
quickly how to u se the package by reso rting 
to the help buuon . 

The help facd11y 1s a\'a 1lablc no matter 
what part ofl hc package yo u are m . 

llavmg selected an option (done by 
typing in the number a nd lhcn pressing t he 

n.-Tlfdl.Ht.700 _. 

'exact space· ~e)) you arc con fronted by a 
screen ask ing fortherompletionofa <;('rtCS 

of bo'(es. You can cut th rou gh the 
quandary o f v.hat 10 donc'(t bypr e,;;5,mg1he 
help key 10 find out v.-hal mfor ma11on ,s 
requi red 1oge1her v.1th inst ruct ions on 
cursorrontro land how 10 return to the 1dle 
screen. 

Th ere are fiftecnop11o nsse lectable from 
the idle scree n. 

Th e first 1v.o a llow )OU to call a remote 
Torch. in \3riOU'i..Y.3)'S- The .. ,mpl C!i,t IS 10 
pre ss the BEG IN key. 

Afler you enter an index lc11cr . ~tail Plus 
calls up the telephone num ber from a file 
held o n disk and au1oma1,cally dials the 
number for )OU . 

lf yo u can'1 rcmembcr1he index lett er of 
the To rch you ,.an l to call )·ou can se lect 
the ·Ca ll remote Torch· op tion . This takes 
you to a screen rcquc:s1mg details such as 
name. te lephone num ber, pas.sv.ord and 
pnv1k:gcs. You can eith er g1\C the m· 
formauo n o r ca ll ll up from a pre -set file. 

The fin al v.ay o f making con tact w11h a 
remote To rch is 10 use opera1o r-connectcd 
ca lls. 1lus ,suscd v.herc 11 is not poss,bk: to 
dial 1n101heTorch direCI such as 1sthccase 
m th e l'CN offices v.-here out Torch 1s 
curr en t ly attached 10 an ex1ens1on. 

If ta lking to ano t her Torc h 1s not IO)Our 
tasle you can always send someone a n 
alar m cal l. Youcanse1up1hcnumbcr 1obe 
called. the number o r rings before calling 

off a nd the 11me )OU v.a nt lhe call to be 
made. You can a lso pre-p rogram the 
Torch 10 repeat the call at selected 
mtenals. 

Ma,I Plu-, ,s dc)l,1gnro 10 run on a 
conti nuo us bas is v.-h1ch cou ld cause prob­
lems ,r )OU wanted 10 run other apphca· 
11ons on the machine such as Wordstar o r 
Torch 's Pres1el package. Torc hcel. 

It gels round th1~ d1ffK:Ulty by including a 
"Timed co mm and execuuon' option. The 
time selec ted can be either 1mmed 1a 1e or 
some time m lhe future. but 1he only 
commands 1ha1 are accepted a rc ones to 
run a progr a m . 

I cannot sec many people using 1h1s 
op tion to run a program al some time m the 
future smce the program itself v.ill prob­
ably requir e ke)bo.ud or 01her mpul . Its 
mam use will be 10 c ,m t\'hul Plu.;; 
temporarily 10 run ano1her program. 

An element of Mail Plwi remains m 
memory so ,.hen you ex it the 01her 
program )·ou autornat1cally return to Mail 
Plus wl1h all 1he sv.-11ches and the clock ~t 
as befo re. Thi s1s a pov.erful feature that m 
effect turns Ma il Plus m10 an operating 
cm· iron me nt . 

Another timed CH:nt feature of M:ul 
Plus is the ·crea te personal reminder' 
op 11on. This allows you to create a sho rt 
message that n a~hes up on the idle screen 
or option selected screen al a pre­
determined lime . 

In setungup timcdc\·en t son Mail Plus it 
,s possib le 1ospec1ry bo1h the date and lime 
al v.hich you v.ant the C\Cnl to occu r . h ow 
many times )OU "'ant 11 repea ted (upto998 
times o r mfimtel)) and at what fixed 
frequency (v.hich can be meas ur ed m 
anything from minut es 10 )Cars). 

Timed C\"ents v. 111 only execute v. h1le 11 is 
,die. Th1s isa \aluable preca ution . Not h mg 
cou ld bcwof')I,(' than the Torch going 1n10 a 
11medcomm a ndtorun .say. Torchtelv.-h,lc 
you are 1n 1he middle of t)pmg up a long 
Words1arfile. 

This ca n be frus 1ra1mg as Mail Plus v.dl 
execute the t imed eHnt at the next 
a\ia1lable opportuntl). 

Other local ope rahons lhat can be 
execute d from w11h1n the Mai l Plus 
progra m arc file h andling commands 
1nclud1ng typi ng. pri nting. renaming. de· 
le 11ng and copying. You ca n a lso protect 

Distant Torch Telephone exchange Home T~h computer Prestel 
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files or dmes from remote read or write 
a=ss. 

Before )OU can establish a link v.ith a 
remote Torch. )OU need IO know ""hat 
pasS'INOrds are acceptab le to t he remote 
maehme and the pmilege11 aflac hed. 

The prwilcges that can be accorded to 
someo ne phoning 1n are: ~nd files. recci\·e 
files. read a directory. send messages . .and 
send obey files w11h or ""llhout progra m 
runs. 

The sender v.111 also ha,·e set up 
prmleges connec ted with a particular 
pass.,.,ord but they need not be the same . 

So 1t is possible 10 have ,.,.,o Torches 
talking to one another ""here one has the 
""hole range of prw 1leges open arKJ the 
o the r can on ly send files or messages. 

A second le,e l of pro 1«1ion ,~ gi\.en by 
locking access 10 specific dmes or files . 
!hough there 1s no method of allowing 
aece-ss 10 ~pec1fied files to a re111ric1ed list of 
remote Torches . Any remote Torch has 
access to all unprocected fil« or 10 none. 

Certain files uc a u1oma11cally locked. 
These include the Mail Plus system files. 
message files alld files that have been 
recel\ed from a remote machine . 

When contact 1s estab h.')hed .... 11h a 
remote Torch the 1dent1I) of the remote 
Torch and the privileges accorded 10 each 
machine is d1spla)·ed. 

Some of the options are the same as for 
lhe main idle screen: pcDOnal reminders. 
change switches , local file ope rations and 
fileldm ·e protection. 

The first option that )'OU are likely to 
se lect tS ' 0 1rec1oryof remote Torc h". Tius 
allows )OU to s« ""hat files arc on the 
remote Torch and available for request. 
These arc h1ghl1ghted on the screen ""hkh 
also displays the amount of memory 1hey 
ta ke up. 

1111.s isa useful fac1htyas1t a,01dshav ing 
to find out in ad, ·ancc the exact name oft he 
file )"OU want and the drl\ e it resides on. 

Requesting a file ,s 1hen a straig htfo r­
ward process . Select ing the relevant optio n 
)OU encer the name oft he file and ""hct her 
)Ou want to file 1t on disk o n your own 
machine e 11her a~ a message file or .,.,,lh a 
specific file name . If it is a I ext file )'OU can 
type it on screen as 1t is transmitted or send 
it to a prin ter . 
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The Torch commumcate11 a1 1200 baud 
in bolh d,rcciion s with lhe result that it is 
nohceably slower than 1he normal re­
sponse )'Ou expec l from a micro. part1cu. 
larly ""hen 1yp1ngcommandsor text on the 
remote screen. 

The trans fer of files can therefore take 
some time . A t)'p1cal program taking up 
20K of memory \lo"OUld take some lhmg hke 
15 minu tes to 1ransfer. 

The file 1ransfe rcapab 1l1ly is remarkably 
error free. O,e r se,eral weeks ' use 1here 
""ere only one o r two occasions ""hen the 
transfer failed because of hne noise o r 
some o lher er ror m transm1~on. 

Mail Plus can also be used 10 send 
messages to a remo1cTorc h. There are t""O 
ways of doing th is. The ·Send a mell,S3ge" 
op11on allo.,.,·s )OU 10 ~ nd short messages 
t hat a ppear on the screen of the remote 
Torch as they a rc recehed. An alterna t1\e 
1s to create a text file"" h1le off !me and 1hen 
file it on the remote Torch usmg lhe 'send a 
file' op1ion. 

It is this electronic mail capab1hty that 
will make Ma il Plus attrac11,e 10 com mer­
cial users . 

It is faster. cheape r and more flexible 
than using telex. and unhke British 
Telecom Gold it gn·cs micro to micro 
communicatio n. And 11's undoubtedly 
quk ker tha n using the post . 

The unique feature of Ma il Plus is its 
Tobey compile r . It is a high lc"e l language 
that allows you to create a file holding a 
series of ins1ruct1ons 10 be execu1ed by a 
loca l or remote Torch. 

All the faahties of Mail Plus are 
a\'a ilabk: fo r comptla11on in10 a n 'obey" 
file. And the obey file can be executed 
immediately or al some pre·set t ime in the 
futu re. 

The f)(hS1b1lmcs are endlel\s. At the 
frivolous le,el ) 'OU can crea1e files that tell 
one To rch to phone a second Torc h which 
send a third To rch a music file. The third 
Torc h I hen plays the mu~icfile and send~ a 
mes.sage co the first Torch that it has pla)ed 
the music file successfully. Whal )OU might 
call a 'ha nds off experience. 

At a more practtea l le,el you can use 
Tobey to program a Torch tocarryout local 
operations. hke backing up files at the end 
of the working day. 'INl1hou1 ope rator 

Torch 

1nter\icntion. Al1ernat1vely. )'OU can prog ­
ram the Torch to send out its electronic 
rates. 

Conditio nal e, e n1sca n be included in an 
obey file. So 11 is possible to tell the Torc h 
what 10 do if a call is unsuccess ful. It cou ld 
be to r ing again in. say. 15 min utes or 
alterna ti"·ely to ring a nother Torc h. 

Tobeyisthe majorplu1m Ma1I Plus1ha1 
puts 11 streets ahead of anythi ng else m t he 
electronic mail market. 

Reliability 
We ha,e had Mail Plus under test at PCN 
for three weeks and ex1cns1ve use has been 
made of 11. 11 has been runo n ourT orchasa 
'front end' to the othe r frequently used 
softwa re on the Torch (Wordstar and 
Torchte l) as well as for elect ronic mail. 
Th roughout that time the softv,,are could 
not be faulled . 

Mail Plus has a built-i n er ror handling 
capabili1y 1hat allo""s the package 10 
recove r gracefully from errors instead o f 
abor ting the progra m or hangmg che 
system. 

Verdict 
As a front end operat ing system Mall Plus 
1.s a delight to use and a definite ad\'ance 
o,·er Interact ive To rch Mail. Most ope ra· 
1ionscould becamed out without having to 
exi t Che syste m. 

As a n electronic mail system 11 11 both 
nexibleandpower ful. l tisal.socasy1ou.se . 
When tran.smin ing a file it only took a few 
minutes to brie f someone in the office on 
how to use t he package. 

As a mea ns o f sending !IO(tware m·e r 
public telephone Imes II pro"·cd reliable 
(w1th1n the limits of Br itish Telecom·s 
technology) as .... e n as quick . 

Asa means of prog ramm ing the Torch 10 
carry out inst ructions at some time ,n the 
future.Mail Plus has that litt le bi1ofmagic . 

Someday all compu1ers will work hke 
this. 

RATING ,- ... -u..­R._ 
!Mr .. ...... 
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Smith Corona's TP I gives a precision performance , says Barry Miles- if you can stan d the noise. 

Daisy decibels 

n TP I is a small daisywh«I pnnte r , 
scribed by Smith.Corona as a 

simple . lo\\>-cost. high.quality prin-
1er, delivering excru tive qua hty prin1ou1, 
and incorpo rating a hmiled number of 
ope rator comrols. Any daisywhee l 
mach1oc a1£485w11l au rac1 a lot of interest, 
so I was intere sted to tes t ou1 these claims . 

Getting started 
The machine comes 1n the usual poly­
styrene cocoon, with extra packaging 
around the print-head to protece 1t from 
unwanted mo,·cment. The case is mainly 
off-whi te. with a dark band a round . 

You can get a t the mechanism by hf11ng 
the lid, "'hich automat1cally cuts off the 
power . Similar concern for safety is 

..... _._... __ _ . ,......,.:... ........ ~ .. 
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indica lcd by the warning aboul keeping 
hair, ;c .. cllcry . c1c out of the way of the 
mechanism . The machine itself weighs 
only 9.4 kilos but is none theless of solid 
construction , and is compact in size (6.4 x 
19.5 >< 13.5in). 

It comes w,lh c 11her a Ccntronics or 
RS232C-rompa tible serial inte rface as 
sta ndard. You must spcafy whether you 
want the 10 pttch or 12 pitch mode l "'hen 
buying . Th 1s 1mmediate lymakes you 1hink 
that there 1s some thing ra1her unusual 
abo ut the mac hine, a nd you would be righ1. 
Friction f«:d is s1andard. and there is a 
tractor feed option a vailable, but this is 
drive n by friction too . 

Geuing the machine gomg is simple -
on powe r-up 11 goes into a series of 
mo,•emcnu for a few seconds. a nd then LS 
ready to go. Th ere is a single switch tosc l it 
into top of form mode or normal mode. and 
that is a ll. If you want to switch off t he 
lmefeed which ,s automahcally provide d 
you're out of tuck . Th is seems to me to be 
carrying .s.implio.ty to the point of po,~rty . 

llle re are no d1p-swi1ches to mod ify the 
pnnter's behaviour. a nd although there is 
noching inherentl y wrong with this 
approac h . it mea ns you must be absolute ly 
sure that the printer will do exactly what 
you want before you buy it. 
~ manual is clear alld gh·es you all the 

information )OU nc:ed. mcluding the max­
imum cablc:·length wh.ch you can safely 
use to hook uplO)'OUrcompuler. Thc:rc:are 
also some \·cry pleasant features abou t the 
machine . The knobs on 1he end of the 
platen arc of rubber , a nd easy to grip. Line 
spacing can be vaned by means of a vc:ry 

simple IC\'er. from61inc s pcr inch, throug h 
4.S, to3 lincs per mch. A fourth.setting. 0, 
penni ts the platen to roll freely. 

There is also a variable lint spacing 
whee l, on I rarchct . to enable )"OU to se t the 
printing line very precisely to line it up with 
prc·pnnted forms. The alignment is furth­
er aided by the existence of t hree rollen on 
the ba il bar - which ,scalibra tcd -a nd by 
indicaton v,,hteh show" here the bottom of 
the characten. a nd the next character will 
print An Impression Control 1..e .. er is also 
provided . This allo"-'S you to adj ust for 
nuctuat ing \Oltagcs . 

Top of form assumes llin (66 line) 
pape r . alld you may use up to four-par t 
stataoncry. " ith a maximum thickness of 
0.22in. The ribbo n cassettes arc compact 
and\·ery simpleto fit . There isa le\·crwhteh 
moves the print hammer a"ay - this 
makes whecl-changmg simple. 

The ASC II "CAN .. character con trols 
margin release. You can set up tabs. by 
scllding ASC II "DC2." - ASCII "DC4" 
will remove a selling. Again . you must 
fflO\'e lhe pnnt point 10 lhe right SJX)l first , 
by spaces or back.spaces. There a rc fi\'C 
different styles or wheel available. and the 
lack of italics is the only real cnllcism here. 

Up and running 
The a,·erage 5pced claimed is 12 characters 
per second-my tests showed this to be as 
trueasothcrs1m ilardaims. The machine is 
not bi-dircctK>nal logk·sceking . so will 
tend 10 be slower than a machine which 
offers that facility. 

Thc noise le,cl isa ppalh ng. l11s rated at 
63 to69dccibels . \\>hich doc s not sound 100 

bad . but this doesn't take the character of 
the noise into account. Thc pomt 1s that a 
type of rack·and ·pi mon 1ranspor1 is em· 
ployed - which ,s why you can have on ly 
one pitch - and the noise ohh 1s ,s fa r more 
pene t rating lhan the usual form o f !rans· 
por t . 

The noise is prese nt ,,.,.hene\er 1he head 
is moving about , so spaces are as noisy as 
cha racters. I-laving tested pnnten where 
the only sound is or a \Cry quiet fan. and 
light typing sounds , this burst of machine 
gun fire is a shock. It didn't get any better 
with t ime. either. 

Verdict 
~ TPI is a cheap. c:asy to use printer. 
which produces \ 'Cry clear , att ractive: 
printout , a nd has been designed to be easy 
to operat e. The ribbons and wh«:ls are 
,·cry cheap mdced at £2 alld £7.SO 
respectively. 

If you can li,·cwith the no,sc. a nd do not 
requ ire a wider range of facilities than are 
provided . then the price perfo rmance ratio 
1s attracti\'C. For me, the noise makes it a 
non·staner. I st rongly recommend you 10 
listen to 1hc pri nter, and others. befo re 
ma king acho1ce . 

..._ Smith COf'OIU TPt d.isywfwd pnntn 
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SinclairWP 
connections 

" 

There 1s more than a hmt or 
'do-1t·)Oursclf cn thu)1a!lm generated 
by the ZX.81. ""h1ch lacks most of 1hc 
1nput/o u1pu1 fcalurcs found on more 
expens.,.e m1crocompu1en 

Many people actually en JOY the 
challenge of building up a 
mul11-fcatured S)"Stem. 

A plethora o f peripheral pc:ddlers has 
sprung up to mcel the demand 

llu s Penphc ral Pro-Test looks at a 
possible \l,Ord-proccssmg configuration 
based around the ZX.81 The ZX has 
been housed in a moving ke) board from 
Telford Elcct ron,cs and Compu1mg (see 
PCN, 1$$Ut'8} 

Tbc basis or our S)Stem 1s a 
comb 1na11on RS232 interfa« and a 
word-processing program housed in 
Read Only Memory from Data·asseuc 
The system also requires an extra 16K 
RAMpack 

To output 1hc resulls PCN configured 
the soon-to-be-released Sc1kosha 
G P IOOAS ""h.1ch will be about the 
cheapest impact (ull-w1dth printer 
na 1lable . 

We managed to pul toge ther a 
complete WP system for £292 cxd ud1ng 
ZX8 1. TV. ca.sscuc recorder . and 
RA Mpack 

Just O\Cr a )·ea, ago Da ta-assettc 
released a tape filing S)'Slcm for the 
ZX81 called 1hc ZX.99. Now the 

company has gone a step further and 
dcvtiopcd a serial printer interface and 
word processor ca lled the ZX 101. Thi s was 
ori&inally to be a WP program for the 
ZX:99. but due to unsatisfactory results the 
company decided to produce another unit 
- hence the ZX IOI. 

For those ~ho have a lready bought the 
ZX.99. Da1a-as.sc11c will be giving details or 
how to configure the ZX.99 and ZXIOI 
together in the mal"ual. 

ZX101 ROM 
The system 1shou.s.td in a box and attached 
to the TEC keyboard via a Sinclair edge 
connector. The edge connector is con· 
tinucd out the back so the RAMp ack can 
be config ured. 

The pr inter is serviced by a 25 pin 0 -typc 
socket . This featur e ca n lead to problem s 
when you try to lay your hands on a 
properly se t up cable to ru n bct,,_,ccn )'Our 

printer and the unit - you may ha\-c to 
aUow an extra £20 to £30 to get a store to 
wire a cable with the right con~ct ions . 

The cas ing of 1he unit is robus t . and is 
made or tough black plastic . Owners of the 
Z.X99 will realise tha1 the same casing has 
been used. but wi1h a few small changes. 

Opening up the case reveals a neatl y 

dcs1g~dP C8 . Thcempt y EPRO M socket 
next to the X-Word \!."Ord-processing chip 
is parttCUla rl)" inte resting. This is emply for 
·rutur c dc\ •elopmen t' - the sor t of de· 
\'clopment isn '1 specified . but my guess 1s 
something to do with communications . 

Data-assene has no plans 10 expand the 
ZXIOI for the t ime being. so don't expect 
any additions )·et. 

A!li men tioned. the X-Word "'ord pro­
ttssor isin an EP ROM within the ZXIOI. 
'The memory spatt occupied for the word 
processo r is bct"'·ccn 8K and 16K on the 
SiBClair memo ry map . The EPROM is 
actually a 16K one, and bank switching 
techniq ues arc used to make use of a ll the 
word processo r. lm ·oking the softw a re is 
done by enteri ng RAND USR 8228 - thc 
word processor is then run. 

Firmware 
X-Word isn' l like some of the Mick )' 
Mouse 1cxt editors that arc available for 
the '81. It's I professional word processor. 
providing many or the fea tures you would 
expect on disk-based systems. 

E\•erythin g happens on-screen. wi1h 
format and control characters displa yed . 
Two mc1hods have been used to display 
text that is longer tha n 32 col umns. 

The de fault display splits li~s into 30 
character segments which arc stack ed 
down the scree n. A small blac k square is 
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~~~t':e~c:;;!:::~/1~:tlil?:~: ~ )~; Setting it up 
continued . Sen ing up che ZXIOI proved 10 be a linle 

Thesecondc ypeo fdisplay is thewindow liresorne . The manua l has co be read 
type . I !ere che text is lcf1 as it was t)l>ed. carefully before you starc 10 stick things 
and the screen acts u a window . with onto thebacko f thcZX81 . Power mwlbe 
sideways scrolling bei ng used to view all disconnected before lhe Z.X:101 is 
the texc. One handy featu re is the use of attached . as failure 10 do so could lead 10 
.soft spaces . Whe n a line is padded out, a theE PRO Min1hcZXIOI be ingdam aged . 
small grey ba r is displayed where a 'soft' Once this is done . you can then anach 
space has been inscrccd. This gi\·es you a che ZX Printer and your RAM pack to the 
good idea how the documc nl will look ZX IOI. and powe r can be turned on . 
when il i.ssenttotheprinte r. All options for Thc re·s a good chance of you running 
pagina1ion. lincleng1 h . marginsetccanbe arou nd in circles if you ha\·en·c read t he 
changed within the text if desi red. manual thoroughly. Be prepa red to start 

Unlike most word processors. where a off slowly and methodic a lly. 

;::;,:,;~!:r:i::~:::~,~~::::~ In use 
which isalwayssitua tedbelowthclinc1 ha1 Once the x.wo rd has been set up by 
is being edited. This bar has two purposes: cn1cring RAND USR 8228. a fronHnd 
first. it has a black square which moves men u with several options is displa) •ed . A 
along ii. indicating the cursor position. file CIR be created, amended, loaded/ 
Second , it is used 10 display 1ab slops. sa\·ed or printed . If you have a document 
which arc displayed as a ·T. I found this alrcadyi n themcmory a nd) 'Ou lrytocr ca tc 
fca1urc rat her nice. but 01hcrs using t he anewonc.amcssagcwillcomeupon t hc 
system founditanuisance-you'llcithcr screen asking )'OU whethe r you wish 10 
love ii or hale it . wipeoul 1heexis1ingtcxt . This isas1a ndard 

The way t he funccionsand curso rconcrol WP feature. and indicates the care taken in 
arc used is also interesting . The ZX:81 the firmwa re development. 
hasn't got the bcs1 keyboard in the world. There is a facility which allows you to set 
so the accessing of funct ions and so on has up a range of embedded commands. These 
10 be kept simple. ln1cract Software, v.hich arc accessed bya shifllgraphic and E. After 
wrote the word processor. has organised the E. a two leuer code is ente red to 
1hc keyboard in a logical way, designate which function you arc gOtng to 

Bydcfault. t healphabc1iccharactenarc use . I found this quite easy to use. alld it 
in lower case. uppe r being aett55«1 by cnablCS)'OUtosctup1hing s likclinelcngth. 
holding the shift key down. page lengt h and so on. 

The shift key is a lso used to access the One fea ture I ha\cn' t seen in any other 
cursorcon1ro lcharactcrs(1op line) . Single word processor is a scra1chpad area. I !ere 
characters or whole words and lines can be text can be edited without it actually being 
skipped. Agraphicsrnodcisalsoincludcd. pan of the ma in text ( it won't be printed) . 
but graphics only means symbols like This area would be used 10 Slore text to be 
·+·:-·:•· etc. and no genui ne graphics amendcd;anothe r wayofusingilwouldbc 
charac 1crs arc provided for dump ing to a tos to reallyourcommonly uscd functions. 
printe r. The only way this can be achie,·cd Thc text in the scra1chpad can be easily 
is if 1hc prin ter you are using has graphic trans ferred 101hc main document and ,·isa 
characters as part of i1s ch.aracter set . \ 'crsa . 

Finally. on the keyboard. functions a rc I ha, ·e I few gru mbles abou t X· Word 
obtained by holding down lhe shift and itself. First . things tended 10 look a bit 
newline key. the n t he newline key is messy on the screen. The tab bar . newline 
released. Wi1h your finger still on the shift characte r. beginning line marker, padded 
key. pressing another key will in\'okc a spaccson.dyou r tcxttcodedtomakething.s 
function. Thismaysoun d complica1ed. but look crowded . The op1ion 10 gc1 rid of1hc 
is is very easy to get used to. tab bar would have been welcome here. 

Two hel p files arc provided for quick bul Was not included. It also lacks one 
reference . and help is also provided by important fca lure . It has no word count 
s1a1us informa1ion. which is displa) ·cd on facilily.andatprescntonlygh ·esyo uafrec 
the 1op of the scree n in edit mode. memory display. showing you approx· --· 
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ima tcly how much more room is left. 
As to ergonomics. there were a few 

problems. You will get 1ired of typing text 
on the ZX81 keyboard. and )'OU might 
conside r gett ing a proper keyboa rd for the 
·st. Mere, a problem arises. Typing v.ith a 
proper keyboard is much faste r 1han using 
the Sinclair ZXSl"s. bul I found that while 
typing fast. a few char acters would be 
missed. Whether chis was due 10 1hc 
software or the '81 I don't know . Taking 
1hings a liule easie r cured t he proble m. 

SEIKOSHA GPlOOAS 
The Scikosha GP IOOAS is a slightly 
bcefed·up version of the GPU)). and is 
expected to retail at around the same price . 
Ifs unlikely that full-carriage impact 
printers arc aoi ng to gc1 much cheaper t ha n 
the GPIOOAS cnd·uscr price - between 
£190 a nd £215. according to how dealers 
discount it - still, you ne\•cr know . 

Dis1ribu1or D RG expects the prin1er lo 
be in shops by Augus l . 

Although cheap . it doesn't look ii. It's 
both small and light. weighing 4.5Kg. 

The controls arc very sim~e - one 
on/off switch a nd two indica1or lights . The 
indicato r lights arc for power and error 
conditions( intcma l). At che back there isa 
sensibly placed fuse holde r along wit h the 
power switch. which is of the rocker switch 
type . Page feed is achieved by a small click 
dia l, which is situated on the right hand side 
of the lop of the printer . 

Removing lhe dusl CO\'Cr rc\'caled some 
interesting poin 1s. First the print hammer 
and paper t hickness adjus lment arc ex­
posed on 1he print head platform -
whet her this is culli ng costs or t rying to 
make mainlcnancc easier. I don't know. 
But t he lack of a prope r printer hcadCO\'Cr 
OO('S con1ribu1c to the loud noise the 
prin ter makes v.hilc in opera tion. 

The pape r holders and sprockc1s arc 
rathe r strange too. Instead or opening the 
paper holders sideways like most prinlcrs. 
Chey ha\'C to be opened backwards . This 
mea ns that you have very linlc clea rance 
betwee n paper holder and sprockcl. 

Documentation 
Seikos ha has got it right. Nol only is the 
documen tation brief (27 pages), but it is 
concise and co t he poin1. The manual is laid 
out in a logical way. and ii is easy to digest . 

Liberal use has been made of diagrams 
in the s«1ion on getting things sc1 up. The 

" 
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A high quality kit at a low, low price. This Spectrum 
upgrade is easily fitted by anyone in approximately 
15-20 mins and requires no soldering or alterations to 
your Spectrum. Simply pushes into existin~ socket. 
Full step by step instructions supplied and 1f for any 
reason you are not satisfied with the kit return to us 
undamaged within 14 days and we will refund your 
money in full. 

Sw11chable between 16K or 8K + 3K 
Gives you !he option o1 full 16K RAM or BK and 3K RAM in 
one pacboe When added 10 a Standard VIC20 
o•ves 16384 bytes ot exlra memo"4'!on 
memory btOCXs 1 ano 2 or 
3092 bytes o1 e,ctra mtmory 
into the 3K memory block ANO 
8192 bytes ol extra memory 
sw,tchable between memory 
blocks I and 3 © 
Fully compa11ble w1th available motherboards. modules : 

tm,~~ag~~~!;,: !~!~s~~n~1:"S1t~~~a~~':°~' PIICl 

WAS~OW £34 ,00 INCL , A GREAT CARTRIDGE 
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'J;;::' FOX ELECTRONICS 
141 ABBEY ROAD CALLERS WELCOMEBYA PPOINTMENT 
BA SINGSTOKE , HANT S. TEL : 0256 2067 1 ~ HenNi------ - --- ----·-··-··----------------­

~ ------------------------ ·-

'WORK STATION' 
DE-LUXE VDU/OPERATORS CHAIR 
FULLY ADJUSTABLE SEAT, FULLY 
ADJUST ABLE SPRUNG BACK ANO 
UPHOLSTERED IN RICH BEIGE 

• TWEED. "COFFEE' FRAME, TWIN 
WHEEL CASTORS OPTIONA L. 
SUPPLIED K.O., ASSEMBLED IN 
SECONDS. 
VkMo 1: Sea1 height• 10 560mm on olides. 
Vkteo 2: Sn1 height 4 50 600mm on cas!Ofs 

"°'"' £29·95 
PROFESSIONAL WORK STATION WITH "COFFEE" FRAME, TEAK MELAMINE 
WORKTOP ANO COURTESY PANEL ANO C1TORS . FITS ALL LEADING MICROS. 
~ A: 610rnm deep , 1010rnm wide, 695mm high Suppied K_O 
~ 8 : As ebove -t 305mm x 1010mm upstand Assembled in ITWlUteS 

I 
To : 'WORK STATION ' FREEPOST, PROSPE CT 

MILL , HINDLE STREET , DARWEN , LANC S. 

I T .. : 0254 775727 
Please send me: 

I O Model A @' £39 .95 + £4.95 p&p 

I 
O Model B @) £49 .95 + C4.95 p&p 
O Video 1 @ £29 .95 + £3.95 p&p I O Video 2 (.@ £32 .95 + £3.95 p&p 

L-==-~=:...~----

I enclose cheque /postal order payable to: 

'WORK STATION ' for ~--- -- - I 
I 

I I I I I I I I I I I I I I I II I 
Or: please charge my Access account no . 

NAME-·~~~~~~~~~~~~~- I 
ADDRESS-· ~~~~~~~~~~~-
___ ___ ,POSTCODE· I 

....!~=.i:_ ________ _J 
PO, JULY l4-JULYJ.),IWU 



'4 39 on ly grumble I have abo ut the manual 1s 
th at 1hcrc ar c no dc1ails on main 1cnancc . 
All you have is a small qucst1on/a ns"cr 
1roublcshoo 1cr tab le . Som e details on how 
to clea n the pr mt hammer \\Ould he lp. 

Feature s 
There a rc no t man) featur es. but \\hat's 
th e re is ,mprcMi\c . As fa r as cha rac te r sets 
go. the G P IOOAS has dip S\\ IIChcs fo r 
country code s to add ress USA. UK. 
Ge rman an d S" cd1sh . \\ 1lh di fferences 
such as a pou nd Sign for the hash 1ft hc U K 
set 1s choscn . Th ese a rc selected b) sc 111ng 
t he d1p sw11chcs\\ 1th1n the m ach ine . There 
1s no co ndensed or nahc pnnung- all you 
have 1s softwa re co ntr o l o, ·cr do uble-w id th 
cha racters . 

As fa r as graphics a rc concerned. the re ,~ 
noc x1rac haractcrsc t . But \OU do ha\c full 
ro n1rol o,er the prin t J)OS,1ion an d dol 
pos it ion . E ach potcl can be addressed 
ind ividu ally . so grap hic v. ork "hould not be 
100 m uch I rouble . 

For a fulle r uplanation of how the 
gra ph ics wo rk . stc next " eek"s Pro-Te st o f 
the Scikosha GP700A . 

All houg h one sho uldn"1 e xpect too 
much for a pn ntcr at 1h1s pnc c. I here \\ere a 

few feat ures wh.c h I bc he,·c Sc ikos ha 
could have included . Firs 1. 1hc rc 1snoform 
feed co n tro l switc h on the con tro l panel, 
a nd no softwa re con trol. H you want for m 
feed you ha,·e 10 progra m it )OUTSClf . The 
fact that there is no pape r-emp ty warning 1s 
o f more impo rta llCC. 

In use 
Try ing to rem<»e the botto m oft he pnn1c r 
to get at the dips"i lchc s was a rea l job . But 
it' s worth doing this as the pnn te r has a 
scl f ·lest mode that is selecte d b) the d ip 
switches. Placing the ribbon was qu11c 
easy . ;1;nd loo k abo ut ten seco nds . 

O llCC ,n operation. )OU know about 11. 
Th e noise 1s rather hke a bab y's crying. 
sm all but loud . Unid irecuona l pn nti ng 1s 
do ne at a stea dy 54kps. as the re isonlyo ne 
prin t hamme r . Th e printo u t was fine 
(7)(S). but the re was some smea nn g. 
Setting the pape r 1h1cknc ss d1dn'1 seem lo 

cur e th is. 
Th is 1s a no-nonsense pr inte r tha t many 

w1llcnJoyusing . lf) 'OU.,cgo t somcmoncy 
saved up for that £400 pri nte r )OU saw in 
the shop windo w. thin k l \\ 1CC a nd get a 
dem onstr at ion o f the G P IOOAS-11 ma ) 
be all )'OU e\·e r wan ted. 

Te,:TlleGPl.OOAS-•-,,....lt•l"N,rlce. 
_ , _ ... 11$2l2 __ _ 
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Tius is not th e sort of S)'Slcm )Ou'd 
consider using profcssio nall). but this 
applies to a lot of more expcnsl\ c W P 
systems. Although it does all the things 
11 says 11 does. the problems 
encountered with the 1nd1\'1dual 
co mponen ts 1n 1he system add up to a 
large rchab1hty problem 

The \\Ord·proccss1ng firm"are tends 
to generate a messy screen d1spla~, and 
a maJo r problem is that )OU ha,e 10 
work in upptr·casc characters all the 
time . This means 1ha1 the con1rol 
sequences 1n\'Ol\'C menia lly transla t ing 
what appcanonscrec n 1owha 1 will 
appear on pa.per . 

But the greatest annoyance "as the 
slowness of loading and saving 

If you're prepared to put up \\1th 
some agg ra,a 11on for the luxur) of 
on -scree n text handling features at a 
fraction of the norm al price. 11 
represents a good buy 

The pnntcr performed \\CU. apa rt 
from noisy pnnting and the occasional 
blurr ed oulput To be fa1r, the Sc akosha 
GPIOOAS perfo r ms to its spcc1fica11ons 

The dot·address.able graphics. 
ho\\c,c r . arc very imprcMi,e 

When all the components v.ere hnked 
up hnle qu1rks tended to rear 1hc1r ugl) 
heads. Bashing a wa'I on the ke)board 
can JOit the RAMpack or ZXIOI. 
cras hing 1he sys1cm Configu ring the 
cable bet\\een the ZXIOI and the 
Sc1kosha was a trauma becau~ of lhc 
rather non-standar d plugs required. 

It doesn't pa) to get )'Our typing 
speed up too high. because the ZX81 
tends to lose it s breath in the kc)bo.ard 
scanning department . 

·-----­.. ........,c......., .... u,aWlltr 
ill..tllef«1111pet',nct . ~·· 

__ .. __ _ 
··--1111 .. _ ... _ ... __ 

... 2X 101 •'Ord pr OCCSSOf ROM and RS2J2 
,n1crfact ..... CSl.75 ....... ZX"I o-lCI 
Da1a-aw:11e, 01-l.\RCM09 
... GPIOOAS .......... ~1 .. °"ha ,-. 
£1901ol2 1S ..... 50cps......_ 2.~-pn D 
type RS2J2 11enal c..11111 DRG 09"4-41991.4 
... TECZXfl lOOfull·tm cl kc-)-boardNN 
09 .SO plm Pit P and 'U1·month 1uaran1ee 
......._ ZXSI CIIIIIIIITclfordElcctronlCS ... ~ .... ..,,.-



Francis Monkman looks at the chips tha t are just that litt le bit faster and tells the real 16-bit story. 

Sweet little sixteen 
Don't le t a nyone (especially com puter 

manuf acturers who arc propping up 
tired produces and unwilling to do R 

& D on new and untried t«hllOlogy) tell 
you that 16 bi1s really isn·1 so much bcncr 
tha n eight . What you can gel for under !SO 
(if you don't mind building it )'ourself. and 
even thal's gett ing simple r , as a chip hkc 
Intel's new iAPX 186will show) is c,·cry bit 
as powerful as 1hc processors at the heart of 
some systems that cost !SO.OOO. 

About tc:, years ago. the first 'compu ter 
on a chip' appeared. Intel again. with its 
400i 4-bit microprocessor . Four bi1.s isn't 
very much: you get a numbcr fromOto IS to 
play with, so you're not very relevant to the 
'rear world of thundering zeroes cross ing 
the oceans . Eight bi1s is better . and so the 
microoomput crwasborn. Yous tillon lyget 
a number from I 10 255. but you can 'joi n 
logc1her' by1cs (8-bit data) or even nybblcs 
(4-bit data) 10 repr esent any size o( data. 

Six1cen bits is adiffe ren1 maucr . You ge1 
a number from Oto 65,535, which is a much 
mo re accurate way to descri be the 11,.-orld . 
(In my own field, music. it means the 
di(lcrcnce be twee n a sound that i.s bar ely 
acceptable and one v. h1ch sounds start Ii ng­
ly close lo pcrlccllon - a t the mo ment) . 

In 1hc case o( machines like Motorola' s 
680CN) and the Na tional 16(XX) (yes it is a 
race) which ha,·e 32-bit inte rnal. on-chip 
registers (places 10 ho ld numbers) . you get 
a numbcrfromOtosomc1 h1ngo,·cr4 billion 
to work with - which begins to bear a 
resemblance to infinity! In add ition, all 
these chips do their sums considerably 
faste r than 1hcir 8-bil anccston (higher 
dock frequencies. more streamlined 
architcccurc. grea ter 'chip densit y' ) -
be)·ond the facl that they arc dealing with 
something much closer to li(esized dat a. 
~ Texas 99(XX). executing basic instruc­
lions. such as mo, ·ing data around. comes 
out arou nd 2 mips (m illion 1nstruc1iom per 
second). the Fairclu ld9445 arou nd 4 m1ps. 

Anot her important face for machine 
coders: many o( 1hese machines have 
regularised 1hc1r add ress ing modes so tha t 
registen no longe r ha, ·c that ·specific' 
char acter sobe lo,·cdbyZ80p rogramm crs. 

Here is a roundup, in roughl y chronolo­
gical order : 
l)(C LSI-I I 
Teu, 9')00 

- 8086 a.,, 28000 

- 68000 

Ton 999S 
F- 944l 

- 1600J r.... 99000 
9-1 iAPX186 

These arc the main contenders a t 1he 
momenl . llle rc arc 01hers that have been 
announced. but not yot seen. How much 
do we sec? lllerc arc companies- Son) ' 
(or instance - which develop advanced 
microco mpu lcrchipssolcly for use in their 
own products. 
LSl-ll Strange that DEC . the micro­
compute r gia nt . should ha, ·c pioneered a 

technolog y that now thr eate ns ... There 
arc lots of exce llent 1hings abo ut this. 1hc 
PDP-I I on a chip (or mo re accurately. scl 
of chips). and more rece nt designs show its 
innucncc 1n d,(fcrent ways: but it 1s now 
some years old, al a time v.-hcn the rate o( 
change 1s acce lerating. fac n 1he LSI-I I/ 
23, curre nt top..of-the· range . looks some· 
what v.carK:d by newer arnva ls. 
Tu. 9900 (figure I). The beginn ing o( a 
saga. which cont inues to unfold . At the 
time. the 9900 looked to be rather sfow. 
eve n though it was the firs! genuine 
single-chip 16-bit mteroprocessor . Since 
1hcn. chc Texas personal computer which 
revo h·cs round it has nol been an ove r· 
whelming success. to 1he poml where ii 
nov.• se lls for a pnce that makes it 
cha rming ly a1tracl1\-e. 
The ncxl three chips cons111u1e the 
backbon e o(t he competi t ion at this stage: 
Intel. ZUog & Motorol a arc perhaps the 
three best-known mtCroproccsso r dcs ig· 
ner /manu(actu rcrs. and with lhe cxccp 1ion 
o( Mostd:'s 6502 (and possibly the cru ising 
RCA 1802) arc j0tntly responsible for the 
vast majorit y o( processors currently used 
in micros . 

So. each one's entry into the 16-bil 
stakes has been watched keenly by 
enthusiasts. manufacturers and cowboys 
ahke. 

Texas 9900-figure 1 

ALU Registers -
Address Registers -

Data Registers -
Pointer Registers ~ 

Sbtus/Fla g Registers -
Special Registers a:;;:::;;;;;;;; 

Address lines ~ 
Data lines ~ 

VO lines ~ 

9-1 8086 First ofr in the ' big bea u11rur 
sta kes. the 8086 was the first processor to 
exte nd 1hc address Imes beyond the 16 
common to 8-b1t proce ssors (hence 64K 
addressing limits) to addrm IMbo(RAM 
dirCC1ly. Th ere arc 14 on.chip registers . 
making this the firsl m1croprocc~r 10 

look ,·cry much hkc a m1n1computcr . 
Being first off. a nd being Intel. 1t has 
auracted much software suppon. not least 
from IBM. (IB M. which nowownsachunk 
of Intel . uses the 8088. an externally S-bit 
version of the 8086. in i1.s PC) . 

But , from here. who can see the winmng 
post? 
Zloc llOOO (figu re 2) . The Z8000 family 
actually consisis o( the 2.8001 a nd Z8002. 
o( whkh the 280021.s the simp le ,ers1on . 
Shades of Z80 logic! The 2.8002 addresses 
1hccus tomary64 K o(memory: lhe 28001 
uses ·segmenting' to add rcss8 Megabytes. 
Both ha, •e 21 registers. 

So far Olh-ell i is the only big name to 
ha,•e opted for the Z8CXX) in 11s S)'Stem; 
remember. the one on TV which draw s 11.s 
own name slov.·er 1han all 1he rest'> 
81t·power! Commodore has recen tly 
signed a dea l allowing 11 to second-source 
the Z8CXX) chips, for use in future micro­
compu lcrs, unfortun ately decreasing the 
likelihood that a 'l6-b11 6502' will e,·cr 
come to fruition . 

........... 6IOOO (figure 3). According to 
Motor ola. so named because there arc 
·more 1han 68.<XK>' transistorS on the chip . 
Oh yes, how many the n? Once upon a 
time . Motorrn a brought out an S.b11 chip 
called the 6800; late r , Zilog produced its 
8-bit device, the famous 280. 

Ga mes aside. afte r a slow sta rt the680CN) 
has begun too, ·crtake the opposition. with 
rivals App le and Tandy. as well as a 
number of new names. using it 

And, while Che rush is on to patch 
togechcr a version of CPIM86 thac 1s no1 
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RO u 
RI 

Rl 

•• •• 
RS .. 
R7 .. 
•• 
RIO 
RII 

Rl1 ... 
.,. 
11.14' ... 
R.IS' 

Motorola 68000- figure 3 

DATA l26IT 

DO 
DI 
DJ 
Dl 
D4 
D5 

°' D7 

·= l26IT .. 
Al 
Al 
A) ... 
AS ... 
STACK POINTERS l281T 

~ ;;; ----=j 
PROGRAM COUN1'.E_~_(21) 

PCN J UI.VlHll) :!'0.1~\ 

S,fffff 

soooooo 

aa ually slower than S-bit CPIM. the 
Unix/68CXX} combo is pressing for the 
16-bit 'de facto' accolade. wit h good 
ruso n. Th c68000 has 19 registers and 24 
address lines, directly addressi ng some 
16M b. enough 10 make a Winchester hard 
disk look like main memory! Unlike 1hc 
ha rdwa re-oriented 8-b il chips. which we re 
seen pri marily as rcplacemen1s for logic 
circuits. the 68000's a rchitcccurc was 
drawn up by programmers . 
Tua 9995 (figurc4) , Meanwhile. back at 
the ranch. things arc proctcd ,ngaooording 
to plan , 'The 9995 isa n intc rmcd1atc thru st, 
benchmarked below by Texas against 
Motoro la's sem ,-16--bit 6809 and Intel's 
likewise 8088.Thc 9995 similarly has a n 
S-bit exte rnal data bus. so it is not strictly• 
16-bil machine. even t houg h com patible 
with the 9900. and conside r ably faste r . 

As you can sec. the ~scrapes a win on 
one count, but hardly gets a look in 
elsewhere. while the 6*)9! . 

In fact. the9995 is not muchslov.-crtha n 
a 68(XX) running at 8MHz. and COSlS £12 
one off. making it. I am told. an in-house 
favouri1e among Texas engineers for 
developmental purposes. A newly 
announced Texas Sinclair-loo kalike 
micro, the 99/2, uses the 9995. 41 • 

Texas 9995 - figure 4 

soooooo 

""' 

" 
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JABBERWOCK Y give you the chance to become a secret 
agentl Can you reach London with the secret plans before the 
KGB reach you? 
This adventure game with Arcade Action features single key 
commands for fast , real-time excitementr Written entirely in 
machine code for the 48K Spectrum! 

W ILL YOUR AIRLINER REACH IT DESTINATION? 

CAN YOU OUT·SHOOT THE ENEMY? 

WI LL YOU EVEN FIND THE GUNI 

W HO IS MRS . BORGIA? 

WANTlO - MACHIN( COO( HIOGIU.MS - E.XCUU NT 110Y4LT1ES ,.#JO 

JABBERWOCKY SOFTWARE 
810 WASHWOOD HEATH ROAD, 

BIRMINGHAM 88 2HG. 
A ccess or Barclaycard Orders Ring 

021 3288394 

i I incloM cheque / P.O. PIY.t>l9 to J•bfffwocky totlll c.. . ........... 0, debit my 
, A.t::cctt,a/88rcllyc8fd 

: 111 11111111111111 
i SigNan 

:-

1::,!-S...S to Jabberwoc:lly ~ f,0 W• th Wood H•dl lloed l~ffl 81 2HO 

JABBERWOCKY 



<Ill 43 Fair'dllW944 5 (figureS). Fairch ild Ca mera 
& ln.s1rumentCodocsn'tpubliciseth1.sonc 
much. prdernn g 10 sec ii as belonging to a 
diffe rent league alloge1hcr. It may be 
right . and certai nly 1hc ins1ruction t imings 
look at leas! twice 3.$ fast as anything el5c 
around at the moment . 

.. 

I lowever. while the 68(X)) has falkn m 
price from £! SO 10£40 in the last yearorso. 
1he 9445 will Sidi sc 1 you back some 050. 
which mdeed pul.s 1t in a differen t lcaguc . 
lmt1ally. Fairchild brought out the 9440. 
and 1mmed1ately found 11.sclfin the middl e 
ofa legal wranglew11h Data Gene ral owing 
to an unf ortun a1e sim1lan1y between the 
lwo mach mes. The resull was a somcwha l 
shee pish silen ce. marked b) a n absence of 
refere nces 10 the 9440. which \\ 3.$ tacilly 
agreed nc\'e r to ha\'C ex1s1ed. 

But possibl y chagr in is a spur to 
invention. The 9445 docs a ncal trick: for 
machine code freaks only, each 16-bit 
opcode con1ai ns a condi11onal jump field ; 
i~. you can perform a registe r opera tion, 
lest !he rcsull and jump cond it ionally. a ll 
in one inslruc t ion. Al.so n-le\·el md1rec­
tion. useful for those Vvho wnt c bug-free 
code. 

This is obvt0 usly a machine to be taken 
seriousl y, but even thoug h chip dc"•elop­
mcnl is not an area that lends itself well to 
promo tiona l sales dri"·es. Fairchild is 
keeping prcu y quiet . prefe rring 10 draw 
at 1en1 ion to i~ ability to second-sou rce the 
16000. 
(Anttdot~: whe n Motorola should, one 
though!, have been congrat ulating 11.self 
on gelling the~ 10 work . some man y 
months after its deta iled speci fication had 
been annourteed, and amid rumour - it's 
100 complex . 1hey can't get 11 to work, 98 
per cent failure rate. clc- \\here 11,·as 1t.s 
promotional dcparlme nt? Le arning about 
the new ch ip? ) 

Well. if you remember. !here was a 
\\Urld-wide shor tage of memory chips a 
cou ple or years ago. Aha! said Mo1orola. 
and ordered all han ds to memory produc· 
ttOn. Needless 10 say. it was jus1 one of 
those bon lenecks. and soon memor y chips 
were back in plentiful supply, So Mo1orola 

Texas 99000 - figure 6 

PC 

-

Fairchild 9445 - figure 5 

--
decided 10 plunge 11.s whole promo 1eam 
into persuading people that wha t they 
needed mosl was lo1s more memory (of a 
type they knew perfccily well alr eady). 

Meanw hile. 1he infant ~ proce eded 
as best it could . by way of rum ou r and 
mud-sl ing.mg in the comp uter press. Ex­
perience sugges1s this to be close r 10 1he 
norm than othe rwise. Tbc9445, 1fyoucan 
find/a fford ii. ,s a good bet for 1hc ·mean 
and fast' nomination. and 1f I were 
Am e rican. I wouldn·1 wan t 10 let the 
Russians ha\·e one. 
Tun 99000 (figu re 6). This one really is 
nea t . While 01hcrs hne bee n incorporat· 
ing memo ry-lo-memory facilities on 1heir 
chips (68000,16000 etc. possib ly in the 
wake o r the origin al 9900) it remain s a slow 
1cchnique on rcgis1er·bascd chips. On the 
Texas chips, the registers themselves 
really arc ,n me mory . a nd proct:ss just as 
fas1 as 1he regis1ers of other chips (faster 
than many). 

You ha"·c a '\\·orkspace pom1cr' whK'h 
)'OU loodw1th 1headdressofanyloca11onin 
memory ; that loca 11on. and the 15 follo\\ • 
ing It . a re now your reg1stcrsc1 . And )Ou 
don' ! need lo 11,orry abou t saving lhe 
register contcn1s 10 memory. because 
they're already there! Ju st change 1hc 
workspace point er. 

Funhermore, Texas has de\doped lhc 
LSI-I I conctpl of keeping 1he act ual 
ins1ructioncodc(o rm 1crocodc)separately 
for updat es/cxpans 1on' u.scr-defined 1n· 
strue1ions. Te xas docs 1h1s with a logically 
sepa rate address space (64K) called 'mac· 
rostore·. Macrostor c ROM con1aming 
floa1ing-po1n1 instructions is a lready a"a•I· 
able on the TMS 99J 10. 

The mam advantage of 1h1s mc1hod is 
that add itional ins1ruc11ons. user-defined 
or othe rwise. will execute at the full speed 
oh he machine. 

So if you \\ ant 10 design a high-speed 
processo r and )"OU don "1 O\\ n a \\a fer plant. 
h1-1ech factor ies etc . !his cou ld be for )OU 

Texas has also ,mpl emcnt cd an arb 11ra-
1ion system called AP (Anached Proce<fi· 
so r). This means lhac 1n mult1·processor 
applicat ions, 1hc main proce~ r can 
interroga1e al l ot her processors if it ge ts a n 
opcodc that it does n 't unde rstand. to sec 1f 
any of them con lams the 1mplemcntat1on 
in its macrosto re. All at maximum speed. 
Response 10 in1cr rupts, halt and reset 
signals is almost m.slantaneou~ (compare 
wit h 1hc 68000, .,.,.h1ch la kes more 1han 30 
clock periods 10 process the equ1,a lent 
signals). 

The rea l shame is I hat Texas's com put er 
department. afte r ca1ch1ng one cold. has 
now made 115 latcsl machme IBM ­
compatiblc (t he pseudo 16-bit 8088). 
Richard King made 1h1s po im in lhesc 
pages a (eww cc ks ago. and he informs me 
he was not lhcn a ware of 1he 99(0)'s 
existence - perhaps ,f he had been. his 
language \\OUld ha,·c bee n 100 strong to 
pr int ! 
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fWSeml 16000 (figure 7). 11ns one has 
been strongly l ipped as 1hc c .. ·cn1ual 
winner. and although it seems to ha .. c been 
unusually long in the cooking. ii is now 
available. 

In many ways it resembles 1he 68CXX)and 
see ms, per haps even more so. to have been 
designed by programmers . Probabl y 1hc 
most sophisticated and complicate d of the 
new processors. it includes h1gh-lc,·cl 
language suppo rt func1ions. The original 
blurb talked much about implementing 
Pasca l , which has i1sclf lately been criti· 
ciscd for its sophis11ca1t0n/co mp licat1on. 

In theory. ho"'c,.·cr, this shou ld be the 
fastest of the 'big is c1c' bngadc. Some 
inst ructio n timings appear be low, showi ng 
a dose resemblance to Texas' 91XXX>. a 
strong contende r in the 'mea n and fast' 
categ<>r) . 

lnchc 16032. 1hes 1andard32-b1t 1n1crnal 
,e~1on. 11 has been heralded as the Beeb's 
long·a\\a11cd 16-bll add-o n processor. 
\\h1ch means that for man) M""hool·agc 
computerists this could be their introduc· 
uon 10 16-btt micros . 

My fee lings arc 1ha1 ii is best tostan with 
$0fl1Cth1ng simple. JU.SI as I always ddend 
thc6502aga1ns t somco1hcrSasa ma chinc· 
code beginners processor - althoug h the 
J6<XX) ce rtainly doesn't come in the ·some 
othcrs ·category. 

One area where the 160CK> scores 
strongly is in 1ts powe rful T OS ( lop-<>f­
stack) addressing mode . This makes II a 
natural for a Forth 1mplemcn1ation whtch 
will run virtually at machmcle,.el. Like the 
68CXX).1hc 16CKX>hasa24-bttaddressbus: 11 
has 16 registers. and its ins1ruc11on.s 
include Siring a nd array handling and 
block mo,c and compar e. 
I..WIAl'Xl86 {figur c8). Otherv. 1se known 
ast he80l86.th1s1sadc,,:clop mcntfrom1hc 
8086. with \\h1ch 11 1.s largely comp,u ible . 
Thi.sis the rea lly dark hon.c in the raa:.and 
readers. are refe rred 10 1he ar11cle 1n BJ'" 
magazine. April 1983. for ""ha t 1s perhaps 
the on ly readily avai lable information at 
pre sent. 

The main pom1~ arc 1hat Intel has 
str eamlined areas of operation \\h1ch 
repre sen1cd \\-eaknesscs on the 8086. For 
cnmplc. to calcu late :addresses the 8086 
uses the main ALU (Ari 1hmetic Logic 
Un11)-slow: the 186 has 1ISO\\n addrcs.\ 
ALU . 

The b1ggcs1 difference abou1 1hc 186 1s 
11s size . ou1ngh1 winner 1n a 68-pm 
package . The good part about this 1s that 
logic chips previously necessa ry to act as 
interfaces arc now redundant. consider· 
ably reducing the complexity a nd cos t of 
system design . 

Fora basic 186S)'Slemall )OU nccd,s : I) 
the chip 2) some 1Tl la1chcs and 3) 
memory . Incred ibly. the 186 is priced at 
$301n the US.according108Jtt', makmgi t 
easily the rost·cffee11,c "'Inner . 

One U K com pany lauching a 186-based 
S)Stem is appare ntly haHng to rel) on 
80.'!6s at present. owing 10 1he M:arcal) of 
the 186. 

Theoretically. the 1APXl 86 should 
aqui 1 itse lf admirably a longside rhc best. 
You r turn. Zilog. 
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Intel IAPX186-figure 8 

EXECUTION 
SECTION 

AX NI 
BX IN 
ex OI 

OX WI•••··· SP 
BP 
SI 
01 

Summary 
Aux 1s the 1uatc of the day . and 1t 1s , cry 
hard lo evaluate some of 1hese machmes 
until sysic ms ha"e been dc,.·ek>ped round 
them. But gradu ally. as make rs learn from 
each other ·s slrengths. cena m paucrns 
arc emerging: certain ly. the new 16-btt 
chips re, ·eal sim1lan11cs m different mak · 
er$' dcs.ig.n.s 1ha1 didn' t exisl bel""ccn their 
8-bit anttsrors . 

One waytospo1 the leaders migh t be 10 
watch whose ideas get cloned most 
regu larly . bu1 by thal hm e 1hc race will 

ha .. ·c mo,.cd on. Suggested funh er read­
ings : Six tun-bit M,crop,ocason by Titu s, 
Ti lus. Baldw1n, llu b1n& Scanlon (Sams& 
Co) and the M,t'rOSJSlttnJ Dr.rtgnl'n 
llandbool,; (1981) from TI. 

In conclusion. let me s1rcss 1hat 1he 
s1gmricance of the new proce ssors has not 
)Cl begun 10 be fell , and Chere are some 
wh o would m1mm1se ii Prec,sely at the 
momen t when \\C are adJusting our 
t hinking 10 include the re\ol ut1on that has 
already occurred, another, qu iete r one is 
taking place: one ""hich will place more 
po"'er 1n 1he hands of more people. 

" 



COMMODORE 64 
Passage 
pursuit 
,._ EKapc-MCP.,._ 
Commodore 6'. ,oystick ,.._ 
ts.99 ~ RabbltSoftwa,l' 
01-863 0833 ,._. C.S.Cue 
......... Machine Code._ 
V..... VK'20 ...... Maalonk r. 
ckakrs 

facr had a bad dream where 
something rather unplcasa nl 
"as chasing )OU and was so 
close that )OU could feel its hot 
brca1h on 1hc back or )'Our 
neck? Escapc:-MCP offers you 
the chan« 10 rch"c that night· 
mare. time af1cr 11mc 

Objective 
Based loosely on one of the 
episodes from 1hc film Tron. 
1hc ObJCCl 1s 10 spnnt through a 
sc nes of tw1s11ng passages to 
reach 1hc other end There 1s 
Just one snag - a crea ture , 
looking remarkably like a 
McDonald's sign on legs. is 1n 
ho1 pursuit Funhcr. all hough 
)Ou arc confined to lhc lanes. 
your pursuer isn' t and w\11 
always take the shoncs t route 
lo"ards )OU, ma rching stra1&ht 
through -.alls .,.,.here necessary. 
If 11 catches )O U. expect to 
rccc1\c a large dose of clcc tnc -
1ty and the loss of one of your 
three hvcs. 

In play 
The game begins"1th an anrac· 
tive title page. Pressing the fire 
buuon on your Joys11ck bnngs 
up screen I. a fairly sample 

., 

sencsofp.assages. At the top of 
the screen, at the entrance. is a 
sma ll human - you. Lower 
down the screen 1s the dreaded 
yellow thing on legs which 
immediately stans march ing 
towardyou.s1lcntlyandinexor· 
ably. Manipulating the Joys11ck 
causes lhc huma n 10 sprint 10 
the sound of loud foomeps. 

There arc two marken; in the 
passages - each one reached 
gains poi nts. All mus t be cros· 
sed before you can move to the 
next scr«n. You can add to 
your score by living dangerous· 
ly and allowing the creature to 
get as close as possible to you 
w1thou1 it actually catching you 
- not for the nervous. 

If )'·ou reach the end of the 
passage. you pass on 10 screen 2 
-much more tricky. 

Thc rcarcnincscrcc nsin all. l 
ne\ ·er managed to get beyond 
scree n lsocannot tell you wha1 
horrors he beyond that. 

Cunning and logic is needed . 
This ma kes it a cut above 1hc 
usual run of a rcade games 
which r ely on reflex action. 

Instructio ns for playing were 
vinually non-u :1s1cnt but this 
caused little trouble. 

Verdict 
Thcgamchasas1mplccon«pt . 
is easy and exciting 10 play. 
presents a range of challe nges 
and requires brams as well a.s 
reflexe s. In shon. ii is a superb 
game and 101ally add ictive. 

RATING ....._._.. ....,_ 
U..ol--·-

...._ 

ATARI 

Perilous 
pick-up 
- Eii:iipe F,.,. NnlCiii 

_ .. ___ _ 
-····"- ~ -Co.lO--. -, . -Ml2EX 
061236'12!9- C­

____ 
- --'The re lS nothing of imix>rtance 
here, and this is a good day 10 
die ,· says the cassette insen . 
The publ isher has a ix>int, since 
in the process of getti ng to grips 
wit h th is sraveyard-slow game, 
the re's a fair chance you'll 
expire of boredom. 

Objectives 
The aim is 10 collect a complc1c 
set of T arot card symbols - a 
cup. pentacle. wand and sword 
-with whkh you arc required 
to pe netr a te three levels of 
mazes into a chosen room . In 
1hc process, mons 1en; attack 
and booby- t raps hinde r you. 

In play 
The casse tt e label indica tes that 
this is a pretty fabulous adven­
ture . However, I suspec:t you 
would get grea ter thrills ou t of 
re-reading an Agatha Christ ie 
novel ror the fifth time. 

You start out in the Garde ns 
of Perilous- lots of trees and 
lumps of ruined masonry. with 
the odd sword. cup ctc lying 
rathe r cons picuously a bout . 

· You ' are a ht tlc geezer ot 
indeter minate se:r in a yellow 
hat. who walk$ quite rcalist ical-
ly but very, very sJowly around 
in response to the joystick. You 
have 98 life points a1 kick-off, 

which you gradua lly lose as 
your enter new rooms, walk 
into a wall or tree. or get 
att acked by the demons -
Phobos and Dcimos. 

Phobos, who both munches 
you r life points and dumps you 
back a t the start of your curren t 
maze, is a sort of flying purple 
square. Oci mos. who's 
bothe red only about your life 
poin ts, is a rudimentary dicky· 
bird. They're excep tionally 
easy1oavo1d . Hnd1ngyour way 
around is also easy. 

You can get killed by doing 
silly things such as picking up a 
second sword. They come in 
Jigh1 and dark variet ies a nd you 
aren' t supposed to mix the two . 

Barri ng silly e rron, you will 
find a gate through which you 
tro t with you r four treasures 10 
the next level. A labyrinth of 
caves once again filled with 
swords. cups etc. plus a few 
goodies such as a lead suit and 
sets of keys . Oh. a nd a chest 
!hat's booby-t rapped. but very 
obligingly tells you so. There is 
a radio.active room that's l5 safe 
as houses once you ha\·c your 
leaden sui t , a nd so on. 

Verdict 
A graphic mau adve ntu re is 
no t a bad idea. The problem l$ 
that 1his one just isn ·1 exciting 
enoug h. The peril s aren't any· 
where near perilous enough 
and the treas ures are muc h too 
discoverable . The graphics arc 
good as far as they go, but a bit 
more varie ty would not come 
amiss. And most of all . couldn't 
the hero move a bit faster ? 

SloirtoyF-

ltATIIIQ --
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A barrel of Apples 
In ca1cring for both adults and 
chi ldren 1hc sortwarc houses 
have crca1cd endless quan1itics 
of spare time cn tcr1ainmc nt in 
lhc form of computer ga mes. 

Most Apple games these 
days have cxccllc nl grapl ucs 
and sound. but the q uality of 
the games van es eno rmously. 

For th<>St: of )OU wi th a 48K 
Apple PCN cndcavour$ IO g,"c 
you an ins,ght into the world of 
graph ical ingenuity . 

WAVY NAVY 
For all the 
name and the 
camp boat on 
the package, 
1his1sno1oncof 

those limp-wnstcd games. 
Wavy Navy is by fa r t he best of 
this bunc h. with its casy-to­
fo llo'A' instrUcitOns, bri llia nt 
graph ics and sound, and it 's 
easy lo play and learn . II has 1cn 
Jc,.·cls of difficu lty (from galley 
sla,·c throug h to pres ide nt) with 
~uperb variat io n in each. 

Kam ikaze je t fighters. hcli· 
copter gunships. mines. born· 
bcrs and c,.·cn EJl:ocet-hkc m 1s· 
s1lcsoomb1nc 10 make 1h1sga me 
bo1h fun and di!ficu ll to sur­
vh•c. II pro\-cd 1hc only one of 
lhc sclcc1ion 10 ha"'e bo1h 
ins1a111 and lasling appeal. 

I suggest 1hat you ru~h ou1 
and get it. 

QUADRANT 

• 

You arc re· 
qmrcd 1opa 1rol 
a sh~lded quad­
ran1 (6 112) o f 
t he uni ven,e 

conlammg 1"'u s1argatcs II 1s 
t hrough these tha1 1he- ya~n 
- a hens appea r . They are 
endeavou ring 10 take O\.er lhe 
quadran1 - you are ddend ing ... 

Four classes of ene my 
attemp t to attack you. w11h 
iocrcasing points for !he more 
aggrCMl\'C. plus the alien corn· 
mander. 

This characte r 1s the ullirnate 
des t royer: q utekly zaps m. 
rushes round and splat. got )·ou. 
All you\ ,e got 1s an infinitely 
available lase r cannon. but you 
arc a l.so armed with t hree 
heat-seekers whkh a rc capable 
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of destroying all 1he a he ns in the 
quadran1 as §()(>Oas deployed . 

A boring game needing three 
hands 10 pla y it . one for 1hc 
game paddle to control )OUT 

ship , one 10 fire the c.annon or 
thruste r and one to fire !he 
hca1-sceker (space bar) . You 
can use )'Cl ano 1hcr spare hand 
for 1hcsta 1is field (pause) using 
"ESC . 

I found that high scores cou ld 
be ach ieved through the simple 
exped ien t of moving to one 
corne r and wa iling. All in all, 
not the best of games but the 
graph ics and sound arc excel­
len1. 

FLIP-OUT 
Ah. such rehef! 
A chance 10 use 
your brain 1n­
s1cad of the 
nor mal wnst· 

break ing zap. splat a nd pow. In 
t his game the emph asis is on 
st rategy as )'Ou SIOl marblesmto 
and o ul of a ver11cal play ing 
area. Th is area has nine poss1· 
ble layou ts. giving you a senes. 
of "·ertka l pat hs broke n up by 
n, p-nop ba m ers. 

All )O U have 10 do 1s drop 
your opponent's (human or 
compu1e r) marb les one by one 
into the frame. while he o r she 
docs likewise. Th e ten ma rbles 
that each of )'OU htn•e. either 
drop through into your home 
marble-box or are caughl on a 
bamer. To rt"lusc the caught 
ones. you ha\"e to drop in more 
marbles from )OUT mar ble-box 
to activate 1he nip-flop. and so 
1t goes on. 

The wmne r 1s the fim to ha\ ·c 
got all 1he1r marbles! 

It's very d1fficul110 se lect the 
correct strategy to win . A game 
\\Un h playing-both a<khct1"e 
and timeless. 

REPTON 

II 
The best thing 
about this game 
1s the 'free' 
iron-on T-sh lTI 
transfer. 0 1he r 

than that . the game starts wilh 
page aflcr page after page of 
instruclio ns on-scree n ""h1ch 
are amazingly complex. 

Pla ying is rid1culousJy d1ffi. 
cult and complex. especially 

s1occ the game 1.s little more 
than ano1her \"Cr)1on of Defe n­
de r. I a~)Uffle I I IS possible to 
gel re1lly htgh scores. bul only 
after many hours of mmd­
m.1mblng pr acttcc . 

STAR BLAZER 

II 
E)e su a,n is the 
only real prob­
lem with this 
a\1-ac:ttan game. 
For all that the 

graph10 arc uccllently exe · 
cuted 1hc daah ng ""hlle back­
ground shou ld really ha \ e been 
toned down o r at leas t 
Brode rbund could ha\e sup­
phed a pair of )ha des. 

You , in your star blaze r , a rc 
supposed to complete a senes 
(fi'"e) of mcrea~1ngl) difficult 
missions. Le"e lhng rada r Sia· 
lio ns. blas11ng supe rson1c 
tanks. destroying IBM (sorry! 
ICBM) 1nstallat ,on~ untile\en · 
lually getting the oppo rtunity 
10 bomb the Bu ngehng Empire 
hea dquarters . 

Cc n a inly worth a bash . but 
not up the re among the top 
fl1ght gafflt'S. 

FREE FALL 
Siri us always 
ma nages 10 
produce games 
with e xcellent 
grap hics. sound 

andcon\·enie nt con1rols. Th1sis 
no exception. II seems such a 
shame that the game i1sclf ,s 
fut ile and childis h. I don' I think 
e'"en 1hc )·oungest kids would 
hkc this one. 

You play the pa rt of a 
stceple·jack hanging abou t on 
moving girders and ha\ee to 
dro p down to othen ""'hlle 
ga1mng pmn t.s for collect ing 
prizes off passing gi rders- JUSt 
hke the Gene rat ion Ga me con· 
\"e)·or belt. To make life cont­
rhcdly dif ficult . )'OU arc shot at 
by nee dles (?). guns a nd e\·cn 
the odd bomb mamfes 1s 1tsdf. 
Not wo rth the effort! 

S. l~Joccl)·n Road. RIC'hmond, 
SurrtyTW9 l 8 ROl-870927S­
WavyNaV) ID.SO. A1pOu1 
tJ99S . Rrpton£25.SO,Star Blazrr 
£2J 00. Fr« Falltl9 95. ,._.,,._ 
~ Nrw ll all t-lry Road. 
Rosscnd.lllc , Lanes BB46J(i (0706) 
227011-0uadr1n 1£.219S .. 
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SOFT EK 
URGENTLY REQUIRE ZS0 /6502 

PROGRAMMERS 
WEARE BRITAIN 'S LEAD ING DEVELOPERS OF MICROCOMPUTER SOFTWARE , 
AND HAVE AN UNBEATABLE RANGE OF EXCITING GAMES FOR THE MOST 

POPULAR MACHINES . 

WEARE LOOKING FOR YOUNG, DYNAMIC , INNOVAT IV E PEOPLE TO PRODUCE 
ORIGINAL IDEA S ON A FREELANCE BASIS 

WEARE SEEKING AN EXPERIENCED MARKET MANAGER TO BE BASED INOUR 
COVENTGA RDE NOFFICES INLONDON . THECANDIDATEWILLPROBABLYBE 
IN HIS OR HER LATE nVENTIES OR THIRTIES AND KEEN TO TAKE ON THE 
CHALLENGE OF MARKETING ONE OF THIS COUNTRY 'S MOST HIGHLY 
REGARDED RANGES OF SOFTWARE BOTH NATIONALLY AND INTERNA­
TIONALLY. THIS IS A KEY POSITION WITH EXCELLENT PROSPECTS. 

ALL REPLIES TREATED IN THE STRICTEST CONFIDENCE 

SOFTEK , 329 CROXTED ROAD, LONDON SE24 
01·6744572 
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ADVENTURE 
li!OMMODORE 64 
Temple 
of terror 

cmpko(Apdui,lJppu 
ca,.1\t'\ofAOfflll1.Cuneof Ra 

...... Commodon:64..., 11hd11k 
dn~es "'- £1.7.4.SfOfTc:mplc 
£1J.80fortx'IC:ns.otb,_..... 
Epp:Sofi ·1u.rc ,.... OtS1t. 
"-"9 MtCToSoft8asK._ 
--- ~.Apple.other 
auaosoft ntkh 1nc-s ...... Mart1n 
Ekc1ron11:Suprlic1, PO Bo1J. 
It. ll,h.&K, .(0702 ~S41~.5 

The Temple or Apshai has been 
billed as the ·oomputcr game of 

~~t:~-!~:~~1
furkt~~ E~~ 

modorc:64 . 
Th is. and 1woaddi11o ns tot he 

Temple of Apsha1 saga. Upper 
Reaches of Apshai. and The 
Curse of Ra. add up to a prcuy 
fair sample of 1hc new breed of 
ad, •cnturc games for the 64. 

Thc Temple of Apshai was 
onco f1hcfirs1games1oauempt 
to simulate t he 1ncrcas1ngly 
popular Dungeons and Ora· 
gons type or advcnlu rc. and 
used grap hks displays to enrich 
lhc action. 

Thc key point about D & 0 
games is that the pla)cr must 
adopt a role. selecting the 
int elligence. strength. oons11tu­
tion and a name for 1hcir 
character . They 1hcn attem pt to 
soh·e the pa rticular adve ntur e. 

Objectives 
You can ta ke the char acter that 
)'OU dtfine or use one selected 
ror you by the com puter. You 
then do banlc against the 
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ene my . 1,1,hoappcar wilh mono­
tono us regularity as you wande r 
lhrough the ha lls a nd chambers 
collecting the tr easure. 

You can u~ a wide range or 
firsl andsccondstnk e weapon s. 
including arrows and shields . 
e lixirs which heal 1,1,·oullds and 
armou r . 1,1,h1ch comes in ,·er) 
halldy in rellding ocr ... well • 
ant men and the like. 

First impressions 
Templccomcsind1sk form. and 
comes with an e,ccllent manu­
al. Don't be put orf b) the size. 
beca use reading through will 
gwe )'OU a tho rough back­
ground to the game. and will 
also gi,·e you some ,alu able 
hinu for faring "e ll . 

It also contains reaso nably 
de tailed descriptio ns of all the 
rooms )'OU will find. the enemy 
1hat you'll come across. some 
lips abo ut the kind of enviro n· 
ment 1hey fa, our and how they 
can possibly be deslro)ed. 

The character set 1s changed 
to add to the 'swor d and 
sorce ry' atmosphere. a nd e,·cr­
lhing is prc scn1cd m med1e,al 
Enghs h. You can resurrect a 
previou s character from disk. 
and games can be sa"ed part­
way th rough. 

In play 
Onesahen t pomt about Temple 
of Apsha 1 willcomca sas hock. 
particularly 1fyou·,e neglect ed 
to read the man ual. It 1s ph•)ed 
in real time . so if )OU sit back 
and try 10 soh e a problem 
logtea!ly )OU ma)· JUSI fifld a 
dagger m your nbs . 

The uscofg raphia. while an 
admirable concept. docs little 
10 enhance the game. On the 
right of the screen is a br ic( 

display of )'OUr current Staie. 
showing strengl h and fatigue. 
There is also a spa~ used 10 
reply to any ques11ons )OU 
mightask.andoncor111,oother 
hule mess.ages. 

Most of the screen ,s dc,oted 
toad ispia) show1ng) ou and1he 
walls of the p.arl of the temple 
1ha1 you 're curren1lyexplonng. 
II 1s also u~d 10 show an) 
enemy that m1g.h1 be abou1 

Dcscnpt 1ons of all the room s 
are to be found m the manual. 
so nos pacc (scree n or memory) 
1s wasted m repeal mg LI. 

When )OU start pla)'. the re 
arc four lc,·cls w11h1n the Tem­
ple from v.h1ch to choose. each 
presen hn g 1tsown particular sel 
of haLa rds . 1re°"ures and 
rooms. 

Onmy first e:cplora llono fthe 
Temple , I managed to kill a 
number of monsters before 
falhng nct1m to one of the 
aforementioned ant meo. Oui1e 
v.hy. I'm not sure. but random 
SVI mgs of the sword I 1,1,-as 
carl')i ng appeared 10 ha\e no 
eff«l. although ,1 had been 
suffteie n1 to dispose of 01her 
mons1ers. E,en my arrows. the 
sub,tect of much bargaining 
earlier on. d ,d nothing 01her 
than sail harmlessly through. 

Progress can be "ngularly 
erra t ic. w11h e,cn the manual 
tell mg you that rooms need a lot 
of explo r ing and exa mmm g. 

The treasu res 10 be collected 
k>ok unnerving!) hl.e sa nd 
dune s on 1hcsc recn . 'rll e manu ­
al usually tells you otherwise. so 
it's best not to 1,1,orry about the 
al~ ha,c uses 01her than JUSt 
being 1reasures. but ru lea,c 
that 10 )'OU to sort out. Clue: 
forget $1nd -1t's not hing todo 
11,1th egg-timers o r builders. 

Upper Reaches of AJ"'ha i 
and t he Curse of Ra a rc s,mple 
ex1enstons to1h,!eii:1stmggamc. 
taking )OU int o h11hcn o un-

charted terrn one >. but still 
lea\lng )OU v.1th a maslt of 
1reasures 10 coll«'!, enem) to 
l11l and "'all s and comdor l> to 
explore. Upper Reac hes prom -
1>C~ )'OU more 1han 150 ne1,1, 
room!!>, not to mention g:1rdens. 
berl) patches and ca\crns. cel­
lars. BerlCd1c's Mona,ter,. and 
Mer lis the Mag.c'sco11age. And 
)OU ma) be lucl yeoo ugh to get 
auacked b) giant tomaloe'i or 
e,e n k1l1crchtdens 

ll\c y requir e l he Te mple of 
Apsha, disk to be used to get 1he 
game running . and thu, c:mnot 
be pfa)ed by an)one 1,1,ho 
doesn't al read) own that pro­
gram. but as the) CO!iol only half 
fcmpic'spnct they"rea "'Orth ­
v.h1lc bu ) 1f th1, type of t1:ame 
a~alstO)O ll 

Verdict 
An cnJO)able and 1nterest 1ng. 
romp. allhough hardly v.or1h\ 
of 1ha1111kof compu1cr game of 
the )ea r Beite r . non-1,raph1cal 
adH' nlure s exist. bot one must 
remembe r that 1h,s 1s a charac­
ter -ep1cg3me rathcr lhana true 
adH!nlure. 

In terms of machine u~. 11 
scores qui te highly. The graph ­
ics are adequate. 1,1,-1thout being 
bnllianl. but the mood) atnlOS· 
ohc re crca1ed by the 'iubtle u,;c 
1.t sound is a strong plus factor. 
!'he ab1ht) 10 load alld sa,·e 
pre\'ious game~. characters. 
and e\en characters from 01her 
dungeon games, is aoolhe r 
pom1mnsfa,our. 

Consideri ng 1he hours of 
enJQymcnt (and frustra11on) 
1hat you'll get out o r th1s game. 
ultimat ely it's ""ell "'Orth l he 
purc ha~price. hteteffM"d 

RATINC Lo-·-- t!'tt!'tt!'tt!'t ....,....., _ fl!tt!'tt!'t 
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Microcomp!lters? 
Let Rank Xerox 

point you in 
the right clirection. 

- -- - -



If you're confused about whkh 
mkrocomputer system is i'r/Ut& right for 
your offitt, let Rank Xerox be your guide. 

Todar,. with so many systems 
availab le, it makes sense to deal with just 
mu company who can supply all you r 
microcompu ting needs- the hardware, 
an d spccifiailly tailored software. 

The advantage : tolal compatibil i~ 
There's no shopping around for 
comp atible equip ment (printers,di.sc 
drives, etc.); just look for the Xerox name. 
You11 find it on every item you require to 
quickly establish a cost-effective mien). 

operating power you could possibly need. 
It's CP/M • based with 8-bit or 16-bit 
versio ns. You could select 1he adva nced 
820 H HRG, with on-screen graphics for 
plans,graphs and so on. 

For extreme ly powe rful word 
processing and microcomputing together in 
one complete system, thcre's the Xerox 823. 

And mncmbc:~ thC$C are txpaMahlt 
systems tha t grow as your business needs 
grow. At the same time, they're ad4plahlt 
systems, wit h many d isc d rive 1nd prin ter 
options to su it your requiremen ts. 

compute r system. Software for every u pect of your 
Al~ Rank Xerox offer you the more efficient business . 

"H elpl ine" service. As its name suggests, Every aspect of your bus iness can be 
we don't just provide you with the right controlled more cfficic:ntly by you and your 
microcomputer system for your business, better des igned Xerox microcomputet 
we also help you through 1ho.sc first vital Budgeuy and fina ncial analysis, 
stages of operation. ~~y qu~st~ns,j u~t tteords and data managemen t, word 
call us and ou r s~hsts will "ork wtth proccss ing,plus specific business 
you on a tel~pho ne !1?k. ~o charge. accoumjng packages that help you to 

~ n-sue scrv1ong isa~t~e r benefit calculate payroll ,upda te sales lcdgers,a nd 
of chooslllg Rank Xerox. And its promp t. monitor stock control,and mo re. 

Powerful microcompu ters 
designed to help you manage 

your bu siness better 
Not just powe~ but simplicity, too. And 
compact ness. Keyboa rds and co ntrols 
ha ve been more thoughtfu lly designe d to 
make working with Xerox micro­
compu ters easier and more comfortable. 

The new Xerox 820 II nngc,fo r 

l~ ~-~e.~~~~~ ; :c:xa:mpl c,hasa ll the built-in memory and 

Suddenlr,. you could have instant 
access to all the infonna1ion you need 10 
make infonne d bu siness dccision.s­
infonnation you can updatc,ma nipulate, 
and store on easy-to-file discs. 

You're able to work in your choice 
of comput e r langu1ges too, includ ing 
BASIC,PaS«l,Cobol and APL 

%k h Xerox microcomp uter 
system is right for you? Ltt us point you in 
the right direction right OO'-''· To the 
coupo n below. Simply fill in and fttepost 
it today. 

Alternatively call ou r 24-hou r 
enquiry service. Dial the opera tor and ask 
for Frcefonc 2279. 
·•CP,M11 • ~'""-rlt,fDttwJR-,tllw 

RANK XEROX 
r------- ----, 
I FRE~l'"si!~ ~:R\100AY! . I 

Th: Ran kX U (ls( UX) Ltd, Fttt'p(HII. I Adm a il :18,Lon do n N Wl l\1 1 j 

I !:~t;u~t~~=.:::;,i:;.~::;!!~ ::::t:~ I I contKtmcsoon.,to1 mn~ 1dtmonJ1 111uon I 
S1mt 

PMIIIOn 

1,liiiiiiiiiiiis.C<>m~- p1nr!Orpm11 1ion --------
II ltphonc-Sumbcr ---------

I Add1t» 

--- ... ""'''------
I 
I 

I 
I 
I 
I 
I 
I 

O P\uwu..k,f,ou11t1kankXtrosCu11omtt I 
1 ·4-IIOORFREYEFONE122791l}RR>R I 
L ---ORDI ALot-J80141S - .....!?' ..... !~..1..!Ll 
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SPECTRUM 
Laker 
faker 
._ A1rhne ........ Spcccni.m 
16K/'8K Not !!i (16K) {6 ('8K) 
,...._. CCSSoltwarc,14 
Lan11on Way, LondonSEJ.01-
858 076} ,_,... Caucttc L.....-
81:ite .., ,... Z.XBl, Oric 
Olllltl Spc<:trum dcalcn, mail 

"'"'' 
Some people ha'>e fantas1c\ 
abou1 bemg a footballer or a 
pop!ila r . but this game 1sa1med 
at those .... hos.c desire is to 1>tep 
m10 chc shoes of Sir Freddie 
Laker and runthe1r~n a,rtme 

Objectives 
The 1arget 11> a s,mple one . to 
turn Orn 1n1n £30m v.11hm 
SC\CO \ C3Ni Nothing 100 amb, . 

1,ous. Bui reach 1hat target and 
) DU r;m lhrn Iii.kc D)tr Dm,5b 
A1"' ays. though a far more 
hl.ely outcome is the fate that 
befell Sir Freddi e himself . 

In play 
W11h oo preamble. you're 
'itra1ght mto the 1-ame and must 
choose how many ;urcraft 
)Ou're gomg 10 charter m )Our 
fim year of ope ration ... not )C l 

hanng 1hc ca .. h 10 bu) one or 
)'Our o"'n A pa)·lood chart 
g 1H~S )OU the expected re turns 
on 1he ,,mou s numbers of 
aircraft from one 10 1en. "-llh a 
forecast of 1he char ier ra1es 
follo111mg 8,1',Cd on 1hc\C )OU 
mu·" decide ho11, many planes 
1ochar1er 

From 11me 10 umc. if )OU 
ha,e the cash. )OU will be gi,cn 
the chance to bu) a plane 

Another facto r to decide as the 
le,el of insurance co,·er )Ou"rc 
gomg 10 ha,c - unless )OU 
fancy replacing a DC-10 out of 
petty cash . 

Thoug h only written m Basic, 
the responses arc almos t in· 
stanl . and one~ )Ou\c decided 
how many crew and mainte­
nance sta rt to cmplo) the 
chance eleme nts start to come 
mto pla y. These include 1he 
ine,1table Slnkcs . Some times 
yo u'll d1sco,c r that )OU don't 
ha,e enoug h crew or ground 
staff and flights ha,c 10 be 
ca ncelled. losmg )OU re,cn ue. 

Al the end oh )Car's trading 
you 111111 be shown )·our pro fit· 
and-loss account a nd ba lance 
~heel to indica1e JUSI how clos.c: 
or far you arc f rom that £.30m. 
Get too far in 1hc red and the 
hqu1da1or 11,•111 Slcp m a nd call a 
hall to yo ur budd 1ngcareer, a nd 
to the game. 

Verdict 
Though J normal/) cnJOy thJJ 
1ype of role-pla)ing. I felt 1ha1 
A1rhne didn't have nearly 
enough e,mtcment. 

A great deal of trouble has 
gone mlo making the results 
au 1hent1c. with spccdy and 
comphca 1ed financial calcula­
hons. IIO"-CH:r. the re is too 
htt lc input from t he pla)·cr for 1t 
10 be-rewarding. It soon be-corn· 
es bormg. and the prize of a 
printed message of congratula· 
t1ons o r comm1serat1ons 1s 
rather an ant1-chmax . This Air· 
hne . rm afra id. doesn't really 
get orfthe ground MikeGttnnl 

RATING 
Ultloo& ...... 
...... Wllty 
U..tfinac:WM -·-

SPECTRUM 
Happy 
landings 
._. He11hrow ....... Sp,ccuum 
16Kor"8K ..... £.7.~ ,...._. 
Hewson Comuhants ,._. 

Cassette ....._. Mad 11ne axk­
...... Ikakn, and ma.LI orde r 
from 60A Sc Mary's St. 
Walhnsford , Chon OXIOOEL. 

Anyone who has e,.·er spe nt 
hours stacked 1n a holding 
pattern o,e r a busy airport 
should play ll eathrow. JUSt to 
sec 111hat air traffic controllers 
ha,e to put up with. But the 
sat,sfa.ction you'll JCt from 
mastenng this 1ame is worth 
CVC')Cffort. 

fa·ery pos.s1ble variable hM 
been progr a mmed into this 
game and it's up to )'OU to 
acquaint )Ourself with l;ecpmg 
an airport disaster-free. 

Objectives 
The goal is to land eight aircraft. 
or as many as possible , m 25 
minutes. llns sounds simple 
enough but you must go 
through a complex senes of 
steps befo re you can hope to 
land one . 

Wh at 'salmos t asi mportantis 
kecpmg track of the detailed 
1nforma1t0n on the screen at,.. 
out each plane's altitude, 
speed. direction. and class,fica· 
11on. Reading lhe mst rucc1ons 
alone takes about half a n hour . 

And besides copmg with 
aircra ft tra ffic. you\e got 10 be 
ready for any emergency. 

In play 
Thc designers of Heathrow 
ha , e provided players wit h a 
pr accice pr ogra m 1ha1 a llo~ 
you to familiarise yourse lf with 

thcbhps a nd biceps that appear 
onM:ree n. These make no sense 
to the novice at first. but by 
followmg 1he ,·cry well wriuen 
introduction. the symbo ls are 
soon urwkrstood. 

Press the V key to stop 1he 
act ion and exam ine a segment 
of the game. Pressing w re· 
sumes play. and 1f you wan t a 
quick run·lhrough of a tJp,caJ 
play sequence you press X and 
the planes suddenl y seem 10 
ha"c rccc1,·ed a mam,·e dose or 
amphe1am1nes. 

The first time I tned ll ca lh· 
row my aircra ft . plane F. lert the 
airport's airspace altoge ther. 
While the legend 'Plane F has 
left airspace· flashed insistently 
I frantteally searched the in ­
Slruchon manual 10 find a wa y 
to brmg my plane back. 

After muc h trial a nd tribula· 
t1on an air di saste r was a,·ericd. 

No mauer how carefully you 
study 1he mscructions there 's 
alwa)'$ a surpris e lurkmg 
around the corner . 

Af ter my introduClory SC'S· 
sion I score d zero m plane· 
landmgbut97 pcrcenl 1n safety. 
In olher 11,·ords, poor old Plane 
·r is s11II up the re somewhere. 

In kccp1ngw 1ththe rest of the 
game. scoring and O\'crall 
achie,·emcnl tabula t ions are 
well laid out. 

Verdict 
Heat hrow is not a game to pick 
up idly and casl aside . It is 
perhaps anno) 1ng.ly comp lex a1 
first but will attrad pla yers 
because its subtleti es lake a 
long lime lo explo re. Ju.)l don'I 
play1f you 're planning on nymg 
mt hencarfu1urc. St....Mcaltre 

RATING 
Ultloo&­....,....., 
U..ol­
o..r11 ...... 
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SPECTRUM 
SAFARI 

CAN YOU FACE IT? 

It is up to you to lead your party ofthree from 
the island of death . Or will you be beaten by 
the nasty creatures which pop up with 

alarming regularity? 

"An excel/em game, well 1hough1 ouc and 
beaucifully execuced. Safari has greac sound 
effeccs and graphics 1ha1 are neicher gimmicky 

nor confusing" 
Personal Computer News , 7tb July . 

"/ applaud che concepc and a nice couch of 
humour runs 1hroughou1" 

Home Comput in.c Weekly, 2lstJunc . 

Only £5.95 from your local dealer , or from 
A.J . RUSHTON (DEPT PCN) 

I~ SMJ~ , W.atoa, WIMfidd , W, Y ...... WSl 6NW. 

a-....-- ... J-

ORIC SOFTWARE 
~ · CC( U 111 Wort "1ff Rd, M~ln m, WD!U., WRU ISS 

SPEOA LIST SUPPLIERS OF ORIC SOFTWARE 

-

SPECIALPRICE 
48KORIC ... _ 
£149.95 
... Y-.i'I 
ll'OIT,.REEUKONL': 

AVAUlllmw , a:nrAM: CATALOIUl Flll lfflllnDT 
PUICIWl Gii SEm t1.N WNICN ft.l R •IUClD FIIIM TU ,.,_,, 

............ Clllllflt .. .._ ..................... ... _.., ... __. ............. s- .............. ... 
('OEALEM*' EHOURUWELCOME - N'f/1\.YON ~ - - .... - .... - ,. - ,. - ·-- ... ~,.......5GII(,.,..-. 

....... 11!- 0IUCSOfTWAllt. Dt,ICl(1 j, 111WlfUAIJM ., ....,.,.,Wera.. , 
W11114111. Ttl:11Mtr1 ("*'5)U4'1 

_.,,. 
..... ~i,--.­....,._ ..,.__ 
o.i-- ~---- ---

PCN JU LY l•.JULY 20, 1983 

LONDON'S GREATEST 
SELECTION OF 

HOME COMPUTERS 
AND COMPUTER GAMES 

NOW IN OXFORD STREET 

ATARI • COMMODORE 84 
VIC 20 •TEXAS INSTRUMENTS 

BBC • SINCLAIR SPECTRUM 

100 OXFORD STREET. LONDON WI TEL: 0Hi37 0366/7 

" 
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[8 Westrex 
BUILDING 

ON EPSON 
Litton 

When you've got a 
product that has 
earned a reputation 
for cost effective 
performance and 
outstanding reltabllity, 
you build on it. 

Meet the new Epson 

SUCCESS 
With a Pr1nt speed of 160 CPS. 

'-

proportional spacing, forms 

I tear off, superscr,pt, subscr1p.t, 

• 

dot addressable graphics 
and a RAM area for ••••••••llllll ~· loading 256of your own , 1 characters the new FX 1s 

- even better value than 
its famous predecessors. 

FX printer from Westrex. 
An exciting new machine •••••••••••• ••,' 
that meets all the usual 

Centrorncs parallel 
interface comes as 

standard or choose from 
the opt10nal RS 232C or 

IEEE interfaces. 

Epson qualities like 
reliability, speed and 
modern styling. 

[8 Westrex 
Litton 

FX-80 
DEALER & OEM ENQUIRIES WELCOME 

Telephone: London: 01 578 0957 
Birmirct,am: 021 554 5827 

Manchester: 061 764 0324 
Newcastle: 0632 326551 
Cambridge: 0480 66343 

Westrex Co. Ltd., Bilton Industrial Estate, fairway Drive, Greenford, Middlesex UB6 8PW 

PCN JULY 1'·JULY2C>, 191s.l 



~ProgramCards 
Ifs t ime agam to dust off )·our keyboa rd, 
Oe)I the typmg fingcrii a nd equip yourself 
with po ts of coffee. ll crcare the Program-

Canls. This week 
A couple of large r progr ams a ppear this 
wee k. The first1sanA tari subm1ss1onfrom 
Les ll ov.art h . of Preston. Lanes. ll us 
program for the 400r'800 wit h 32 K. Basic 
and JO)'Slick is a ,cry smart version of the 
olds tandardMastcrnund. Not the Magnu s 
Magnu sscn ,crsion - the board game . 

Ca lled Color Code, it will no doub t 
pro,·okc a few criesof•not again'. but there 
arc a numbe r of redeem ing fea tures and 
variauons from the normal style of the 
game . 

The firsl 1hmg that com mands at1cn 11on 
about this game is the excelle nt graphics 
d1spla) using Gra phic 10 Mode , Les. of 
cou~. is a n o ld hand at this havi ng 
autho red an ar ticle on thi s subJect 1n PCN, 
W11t l 7. 

Many of the tcchmqucsdc monstrated 1n 
the article ha\'e been included in Color 
Code . 

~ProgramC.rds 

Colour Code Card 1 of 5 
83t9CCt 5 

NO 

Anothe r nice fea ture is the option of fi"e 
levels of d1fficuhy from passably simple to 
ridicul ously impossib le. 

NB: because of the complexity of the 
gra ph ics characters and highlights that are 
used in 1he screen displays. a nd because 1hc 
printed listing cannot show inverse pnnt. 
dcfinit1\.'C no tes h,,e been included at the 
relevant Imes. 

Our other program this v.cck is from 
Jane Ken nedy. of Edwinst owe. Nous . for 
the Dr ago n 32. 

Jane 's program is a 50mc.what comp lex 
adventure called Wreck . h shouldn't 
requi re the bram of an Einstein to realize 
that tha t some und erwa1er skulldu ggery is 
in store. 

Because of the leng th oft he program lhe 
final two ProgramC a rds will be publ ished 
next week , Jus t 10 keep you in suspense . 

A RUN for our money 
We pay for publi shed programson a sliding 
scale which tak es mto accou nt length. 
complexity. origin a lity and 1he program· 
ming skill dcmon st raled m 1he progra m. So 

L1'1..,, ,•outut< "''"luf.thll 1 .. ,-ll,..u 
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wh y not gi,·e usa R UN for our money? 
As v.ell as the cash , you rece ive the 

satisfaction o f seei ng )Our byline on the 
ProgramCard- which will , of course, be 
snipped out and filed av.·ay in the libraries 
of thousands of micro enthusiasts through­
out the coun try . 

Send your cont nbut1on , on disk o r 
casscne. toge the r wnh a plain paper listing 
and brief sum mary note s to : 

The Progra ms Editor. Personal Compu· 
tu Nc .... -s, VNU .62 Oxford S1rcct. London 
W IA211G . 

All d1sksandcasse 1tes will be returned as 
soon as possible afte r c,·alua 11on or 
publ ication , a t our expense. 

Program panel 
PCN has built up a pan el of experts for 
assessing submnt ed programs. 

lf) 'Ou arc intere sted m beco ming one of 
these referee s please se nd deta ils of your 
expcnence and speciahties. me nttOning 
expertise in a ny partic ular mach mes.10 the 
Prog_rams Ed itor at the add ress given 
abo\C. 

Atari 400/800 
Atari Basic 
Appl,collor,c Gome 

Aulhor• l.ft --

1<>-30 

40-100 

170 

100-2"0 
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PRINTERSPR/NTERSPRINTERSPRINTERS 
We will not be beaten on the price of 
STAR or JUKI printers 
Send for sample print out, full 
specification, and latest prices 

A GODO OAISYWHEEL FOR ONLY £369.00 + VAT 
THE NEW JUKI 6100 

18 CPS + MANY FIATURES NOT FOUNO ON OAISYWHEEL'S 
TWICE TliE PRICE 
RINGforPnnlOU1, lullspec&price 

THE NEW STAR OP 510/515 
A FANTASTIC ARRAY Of FEATURES AT A DOWN TO EARTH PAICE 
100CPSl1taha/Sub& Super1<nts/True Descenders+ LOTS MORE 
Send for full spec. 
DP 5101269.DO + £40.00 VAT• £309.35 
OP 515 £369.DO + £SS.3S VAT• t4ZU5 
P>Clcago Price for BBC MicrolDragon/Oric 
StarOP510+C.blo+Dolivory&VAT.., ...... £327.75 
Package Price for Newbfainlnc RS232 Interface .... £375.00 

NEW LOW PRICE ON STAR OP8480 
DP 11480 !208. 70+£31.30• !240.00 
RS232 Interface as stJndard 
7 Needle Head 7 x9 Cha rider M.almc 
80 C!)S Bidirectional & log~ Seeking 
5,6 , 8.5.10.12 . 17cpi 40,48.68 , 80, 96, 136q,i 
Block Graphics orOptionil Hi-Res Grapt11cs 
Friction & Tractor Feed accepts up to 10 i!'K:h Paper 
Hi·res Graphics opbOn for OP8480 £10/£15 
BICINEWBRAIIIIEPSON HX20 Pocbgt 
(Star OP8480 + Hi-res option + 
C.ble+Dolivery&VAn .......... .. .. 1250.00 

Printer Cables 
PoraJ~forBBCIORICIORAGON .... .................... £15.00 
S.riollor BBCorEl)<OnHX20 ... ....... Ill.SO 
SenalforNewbrain .. . .. .. ...... . ... . .................... ...... £10.00 

FullA•B Upgrade Kil ............................................... £60.00 
RamUpgradoKJt.. .. ............ !23.00 

~SAEforfulJpral,stot 
Books · Sottware 

Leads (Cossette, Monitor, Data & Speaals) 
Upgrade Ki1S & Cornponon1S 

Prices lndude VAT unless otherwise stated. Credit Card phone 
orders accepted. Postage 50p per order Of as stated 2-4 hr Securicor 
"91iYery for PrinterSIOisk Drives CS.00 

C.J.E. MICROCOMPUTERS 
78 BRIGHTON ROADWORTIING, WEST SUSSEX BN11 2EU 
Tll.(0903)213900 

NEW SHOP NOW OPEN 

FOR BBC MICROCOMPUTER 
Software 
FORTH R0Manddocumen1a1ion ............ t34.n +VA T 
Manual (for newcomers lo FORTH) ............ t6 . 75 

Hardware and Accessor ies 
TOR CHd rivesandopera1ingsyslem t780 .00 + VAt 
Printers,drivesetc ..................... ?tease'phoneforquote 

FOR EPSON HX20 
Software 
FORTHR OM+documen1a lion ....... ....... t34 .72 + VAT 
(Manual available shortly) 

Hardware and Accessor ies 
EXPANSION UNIT, VDU ln 19f1ace 91C 

............................................... Please 'phone for quote 

COMING SOON FOR BBC MICRO 
FORTH FLOATING POINT EXTENSION (ROM) 

COMPUTER AIDED LEARN ING PACKAG E 

OTHER MACHINES: 
Dragon 32, Colour Genie , Apple, SWTPc 

H.C.C.S. Associates 
533 Durham Road, Low Fell 

Gateshead , Tyne and Wear NE9 5EY 
Tel : (0632) 821924 

NEW FROM BRAINWAVE 
BRAINWRITER 

Br•lnw• ve Softw•re Lim ited 
~...IIJTA-QME • n . YB.IIIMI , • NMITUD · UID COl4.IT 

T-171T ·Zffl31 

PCN JULY 1'-JULY:Z0, 198.l 
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A microcomputer is only as useful as the software package run on it. And -
until now- fmding the package tailored to yourneeds (oryourruslomers) hasn't 
been too easy. 

Now, Microcomputer Software Directory is here. Its the complete guide 
for buyers and seUers, helping you both identify and - just as importantly­
locate the most suitable software packages. 

We've included details of over 3,000 painstakingly edited 
business packages, as well as some of the more exciting games. 

Finding the right package 
· A glance at our twelve main category headings ronfirm; 

just how comprehensive Miaoo>mputerSoltware Directory is. 
3, 100 software products are listed, under these titles: Systems 
Software' Utilities' Accounting" Management Systems' Other 
Business & Commercial Systems' Professional Servtres' Industry 
& Manufacturint' Retail & Distribution• Sdentifil"' Educational• 
Government' Games/Home/Hobby' Miscellaneous' 

Each entry gives the package name. function, supplier, oost 
and also tells you wnich machines it \\ill run on. 

Matching with your machine 
If you already have a machine, you'll want to know about 

compatibility. So we've induded an index by machine make and 
model And.just to make lifeeasierstill "~also cross refer 
machine type with operating system 



I 
I 

Knowing where to go 
There's little point In identifying the peried package unless you know 

,.!,ere to go for it Our separate alpha listing of suppliers proVides all the-
information you need: addresses. phone numbers. wlio to speak to, and an 

outline of wliidi ocher packages are available from them This section could save 
you a few fruitless journeys. 

Pinpointing 
special needs 
Some packages may be 

tailored to the unique require­
ments of your business or 

profession. The quick reference 
Occupation Index at the back of the 

book can cu.t your sean:h time to 
minutes.And ii you already know of a 

package byname.just go straight to it. 
They're all Indexed by title and aaonym In 

MICROCOMPUfER SOFTWARE DIRECTORY 
The Complete Guide for Buyers and Sellers. 

I 'M)Ukl hkt to rtttivt a copyof tht: MlcrocomputcrSoft.,.,"'&ff Dlrtdory Ordtr by usi1111hls form. Pa yon rtttipl of Invoke~ 
andtake.dvantageofthts:pedallntroductorypriceof£19.95. orquott yourc:ardnumber Acta:50 VtsaO 

Amttk:anExprt:SSO DlnmOub O I 
Signature __ Na My cardnumbnls 

My address Plt•n:lk:lttp,dtrrfdMtthod olpa,-nt. 

Ahtml(ivtly ordttby tdtphone OI-J21121L 

l= _ 
Pleast W"nd this Ordttlorm lo Computina Publk:aUom lJd. bt lyn I louse, 

_____ M_y_1e_1ep1ione __ "°-_-_-_----- --- 62.~ St:_London~ 21~ -- -- -- ~ 
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Dragon 32 
Dragon Basic 
Appltcation: Adventure 
Author: Jane Kennedy 
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• 5.33MHz 8088 CO-PROCESSOR . 

. -~ • 64k RAM UPGRADEABLE TO 128k. 

// • CP/M-86 OPERA TING SYSTEM RUNS 

./' A WIDE RANGE OF SOFTWARE. 

• 8-blt OPERATION NOT AFFECTED. 

• ASSEMBLED & TESTED. 

• FITTING SERVICE AVAILABLE . 

plus 16 for the OSBORNE 1 with singleordoubledensitydiskdrives includes all necessary 
connectors, mounting hardware and full installation and operating instructions. Requires 
CPIM-86 operating system (sold separately) 

Software Publishers M11corEcomsE, 1C111S'sR10E, AScor. sERKsH1RE 

Please send me: Total 

__ plus16 co-processorboards with64k RAM 

__ plus16 co-processorboardswith 12BkRAM 

__ plus16 64kRAMupgradekitsonly 

__ CPIM-86(onsingle-density5 ~· disk) 

__ CP!M-86Manuals(DigitalResearch) 

£395 .00 

£450 .00 

£60.00 

£95.00 

£35.00 

Al/prices are Inclusive lenclosechequefor : £ -----

D 

D 

More plus16 details please D Tell me how I can become a plus16 dealer 

Send me details of plu s16 fitting service 

Name; _____________ Oaytimephonenumber; ____ _ 

Address :-- --------- ----- - ---- ------

OSBORNE 1 ,s a registered trademar1< of Osborne Computer Corporation 
CPIM·B6 is a registered trademar1< of Digital Research, Inc. 

PCN JULY 14-JULY lO, l\illU 
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a NEW product from 

TAmSYS 
KnowledgeMan is a comprehensive multi -purpose system 
providing extensive information processing facil ities : 

e Data Management 
e Ad hoe Enquiries 
e Spread Sheet 
e Procedures & Functions 
e Statistical Analyses 
e Forms Management 
e Report Management 

KnowledgeMan interactively integrates all these capabi lit ies 
in one package and includes automatic data encrypt ion 
and password protection. 

KnowledgeMan does the usual .... and the unusual. 

KnowledgeMan is a trademark of MDBS Inc. 

TflmS't'S: leading the way 1n software 
TAMSYS LIMITED , Pilgrim House, 2-6 Willi am Street, Windsor , Berks. 
Telephone : Windsor 56747 Telex : 849462 TELFAC G 

PCN JULY 14-+JVLY 20. 1983 
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THERE ARE TWO 
WAYS TO MANAGE 

YOUR FILES 
one takes forever to learn . .. 

Choosing the right software to ----------------. TEXTPlUS ¥1 , the leamln9 curve 

monoge your business files Is not do!: ~~~
0
::~~,~~I:~.:: o 

eo:l~re ' s one progrom for te•t chores TEXTPLUS wos de signed to 
editing. Another progrom for hondle . But, let 's f0<e It, it con 
malting list, . Anoth., lor e• · toke w .. lu for the ,olesmon , 

J:"j~j=~ ·r:,:,~,111 another =:ttt:~o~:-;=~ ~ ;~earn 
It' s a bewiklering e•pertence ther e' s no ossuronc: e thot they ' ll 

for the people who hove to learn be compatible with .ach oth« . 
and u, e all the se programs . But , TEXTPLUS lnc:11.tde, o 
now there ·, TEXTPLUS ... the r9ffl0rkably understondoble 
t in t fully·integroted file manage- tutorial di ,k and a comprehen-
ment program for your PC. , ive "plain -English" manual that 

TEXTPlUS , . , the word :~ ~v~ 1~~!: .l~r5s ~~.o~u;f 
processor effortless opera tion that lets you 

In addi tion to pro viding you optimize your t ime instead of 
with 0 11 the full·Kreen t••t wo,ting it . And if there 's still 

~~i='.~E~-;>~~~r 1:;;~;slii~• =tt~ ie'1rh~t:.;~rubu~f~~o~ 
all in o uniquely friendly f«mot . t .. l tr .. to coll our "hot- line" for 
Becouse , along with your t .. t. complete technical osslstonce . 

!fs~~\~~i~::;;:so~°::~!~:~ cur· tii!°,;,:!9;.:='n::::::r:~ic~r -
rent function key meanings.. plus chose f« your PC, there ·, really 
tob and margin 1etting, . onty two chok .. : 

And it's simple to change type- th th TEXTPLUS. And everything 

~~~e,:y ~~~ n;;ii;~~:~t~:!i:;· e o er else . 
orroy of te,cl options. You con 
even merge ~preod shff f files d 'f I 
with ,ou, .... w;th loto l oesn . 
compa tibility. 

TEXTPlUS .•. for moiling ll1t1 

Need o list of oll your 
cus tomers In e.,k shlre? Count on 
TEXTPlUS to wrt any list you 
need , qukkly ond easily. It con 
sor1 by nome . postal code . turn ­
over, or ony other identifter you 
choose . And you con merge te• t 
with your moiling list f« con­
venien t, error.fr .. f«m lett.,s . 
Plu s It will gene rat e 3· , 4·. or 
S-line moiling lobels. 

TlXTP\US .•. for expenH ......... 
The perfec t tool f« the 

solflmon who needs o fast , 

:r~!::,:~:~~TPt'u~;;~k 
easl., than ev., . 

Soy f« insta nce, you need o 
list of cas h e•penditures . 
TEXTPlU S will search your ••· 
pens• report , ignore all c,-.di t 
cord ond bus iness cheque pur · 
chas es . ond gen.,ate o list of 
cosh purchases . 

.. 

-
• 

JTEXTPWS 
t210VUSION 
..... oo- ~ t .C-.,.Oo!_ C- _ 

I~ ::::-..:-~-

T(XTN.US k OYOl4aMt Oft S~, dttlette WI 
two_. .,_ ....Cl botlc -.loft (1200) o, 

fotlefl281(1 c0fflftl r.d_.MOll (t2 ..0, 

~TAA o,!d MAllMEltGE GN 
t•odemorll. • of Microf'r o ln-.onof 
TIM . 1t oh"~ oflrlnoYotiv. Sol1 _ .... 

INTELLIGENT 
COMPUTER 
SERVICES 

Telephone 
Basingstoke 
69460 

fNTlllJG(MT COMrtHH SH VICU ,._._ 
f t t1<0CfotCresc.nt , 
lotlfttAtoli.•~~ 

!'(-... JULYl4JUL'l20.198J 



ClubMt kttp S )OU in louth "ilh tnthusiasl s lhrou ghou l th t 
oou11try, It Is dhidtd Into lwo sections - mk rocomp utln g and 
usc:r groups. 

Wt pub lish•lisl orl~groupson alttrna lt•ttks. Thl !!i • ·ttk 
USC'r group.i; 11rt li"lltd alphabt1k ally b) mKhiM and spteial 
lnltNSI , 

r/~!~i!lt\o'!~· This wttk w·e reatur e lht Wtst ll erts 80 

tr )our association ha.s 5()111tlhing spttla l on lht agenda or ir 
Jou'n j ust slarled a ntw OM, ronlat t us at CIMbntt, Ptrsonal 
CompuJtrNo·s. VNU , 620x(ord Slrte-1, London WIA 2tl S. 

Each wttk wt rorus on an indhidual club or group • ith a 
The u~r &roups lls1lng Is based on that of the Assoda t lon or 

Compultr Cluml. 

Sweet as Tandy 
The West ll crts 80 Use r Associatio n -
spccial 1sing1nTa ndy andTR S80 mach1ncs 
- has 1aktnsomc conce rt ed action to kee p 
its members.hip up . II has lost 20 members 
to 1hc BBC and Spectrum colour machines 
O\.Cr !he past )'Car and ma counter atta ck. 1s 
prod ucing 11s own h1gh· rcsolu 1ion colour­
boa rds. 

the)' ha,e been at1end1ng the club . Jason. 
15. has •nllen and sold sc, eral of his 
programs . 

The club ne,·c nh clcS) keeps a busy 
calendar. It run s co urses 1n machine code 
progra mmin g and Basic and to keep the 
cost dow n for 11s ov.n members. 11 orfers 
1hcsc cours.es to members of olherclubs 

Among 1he 30 mcmbeh 1hat pacl.cd into 
1hc St Stephe n Parish Ce ntre m Bndett 
Wood. 1,1,ere 1wo brothcn ""'ho busi ly 
tapped a•·ay on the ir Video Genie and 
Tand) TRS-80 micros rcspect1\ely - as 
club chai rman Terry Bradbur y ga"c an 
cn tcrtammg talk on I lullf orth . 

' \Ve usua lly ha\e a lalk of some sort lhat 
lasts for about an hour,' sa id r..·lr Smith. 

Meeti ng fonn 1gh tly means that the club 
co,·ers a lot of 1op1cs And future pro Jccts 
Htcludc sia nm g up a hard• arc.m terface 
c,emng ""h1ch will run on allc rnate •ceks 
lo club mght . 

Reg Snu th, secretary of the club. said: 
'The purpose of these e"en 1ngs is to teach 
peop le how 10 use their eq u1pmen1 to 
ope rate and control exte rnal equ1pmen1. 
This ~111 ,~lude constr uction and pro­
gra mming 

The second project m 1he ptpehne is to 
stan a BBC com put er sectton. ll c con­
un ued: 'We hope to run this group m the 
bac k rooms dunng our p{eSCnl club 
C'-Cmngs. And 1f 1t takesoff •cwill help the 
group 10 get orgam.sed. · 

Mr Smith S3)-S his micro has brough t his 
son Jason and himself cl~ r together s,ncc 
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&inoayolll'IOfttll.lOMOl'lfolC4Ha,1Nft 
CloM. London NW2 2£A 
_. llMM eec MictoUWJGtoi.,p 
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,,....,,11 88CMicroU.Group 
Meets II 8oitrMs Arms MM1fl UN 
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Dunc.anCoullll'. 18NJG.ovl 
lflool. Presion, uncaslWI 
omnsm 
Wialm (HAMEBUGJ B8C Mero Llllf 
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730pm DMWatts024!i351127afllr 
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c.mcttt,... . OIVICl8ollon. 19 
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8T317ND, 09&03113718 
a. ..... . Mlltsal the a.tt.lhlm 
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Dwtaul.~P'IIIRCIICP\JG Miits 
•llwsonSdlool. 8un'NJ•7pmMCond 
llld'llwdMond,fs JmCocalllt, 20 
Womlsllt'Aold. NewlOl'IHIIIEsbll, ..,_ 
o,ttoll.S«nonKniwton,09709630.l 
....... . Mllb;•Gtw,olRlmldial 
Cenln, Wooclmln,-,HllnMII ca.ol 
Tl)'lot, 101 CUllndsA...,. , Cranbrook, 
llbd,Euu 
m, .... . Dr Jim Mdnyne , 21 D11c1myrt 
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.... °"""ara .Pvtwtllant. lk:lwl . 
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2HS. 0438n7925 
~ Mtets•~Pmiary 
Scfloolonlint..t'llwdThurSdlyotl!ICW'G'I 
•7pmJonn5fMll , 198ttwlltldsAoad, 
~.K.ima,noctKA15flW,0563 
830407 
~ -MMl•TllilMlftnll1Ta,tor 
Scl'loollorBoyt, ~.OIIMCOftd 

TlutdayotlROIIIII II 7pm T~Bond . 21 
lraRold , Lhrlrpooll234UE, 051·t24 

'"" LIMM. Al&"! kb , 13S 0urNn AlmndJI 
MinMGM, Judd Strlll:, london WC1. 
01-ClOI02S 
....... Ndl .Blfl'yMilllil.DIJr,amillltof 
lkllNSISCUCMI.HOl'ltll.onclon 
~.tto1o,w,yflold.londonlf7 . 
01-fi472719 
MM1•.PIWP11t1. 8ramllyl'WI. 
~~ 'tl)'M,NcttOIIPU390S . 

~ -GrwmSaunowt.. 22 
Frontsu.t .Qldt~~ 
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Thurldlyotmonltl•730pm Bn1n 
Jones, S3 8Ndtwood A\WIUI Woodley 
Reading RG530f. 0734111494 
S...£.all: .flloio,III~ MIIIIII 
QwwDlfWIIISdlOCll, JIIIUl'll, IIIQoirl 
Hil. ~ . onllWdandlolilUITI'un;dayot 
mont11•7 30pm JldtColwl . 30 
llfanc.lll'Road.Newbufyhrt , lbd, 
&.se , 01·5971229 
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Commodore Pt! 
l&lafJNI, West uncullrt Pit lllffl 
Club MNts•AmoldScnool . lllapoolon 
flellwdThul1dl'totmonlh DJowett. 117 
ViclonlRold, Ltstlllofnloft.~ 

''"" SNIMnl Ullfl .t hb AnltiltiM . 
Howan1Pilgfwnt2tomc,lonAoad, 
~8"1SAH 

Please send me032K RAM Pacius@) £49 .99 
SoftwareNumber 0 32K RAMPa ck@ C59.99 
lendosechequelPOfo<._ ____ _ 

SEND TO: PLUS 80 LTD. 
(No stamp needed) FREEPOST 
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"'" 
COS MAC 
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~7HlrrowOlnCour1 
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""2423113< 
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~b53 . ~.Bnstwt. 

Orltoft 
lrllMM Otltll 0-.. CM;,,.... It 
__ {T_) __ _ 

~ . ....,.,S."'*t'•2.,. ... 
Chlppertilld,228tookda'tCoun.9riNNnl, 
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U uuUoe 
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....... Road, Higtlol'9, lllmwlgNm 
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w~ .Mlllillld~ 
U...ill[dl.lcll.lOIINllionalOJ9lfl!UIIOII 
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one casseffe reaches 
thousands of enthusiasts. 

Micronct 800 is a powerful new service that 
opens up a whole new world of oppo nun itics for 
microcomputer users. 

When this huge database was launched just a few 
months ago, it anractcd thousands of enqu iries from 
home compu ter enthu siasts who could sec the hu ge 
new vistas when you link microcomputers with 
Micronct 800 ... an 'Aladdin\ Cave' of hundreds of 
games programs which can be downloaded to 
individual machines .. . hundreds of thousands of pages 
of news, reviews, product data and prices from the 
computer world and from Prts1el .. . and an electronic 
mail*box for exchanging messages and ideas with other 
users right across the country. 

All this for around a modest 15p a day. Subscribers 
arc linked by telephone through a modem, making it 
the fastest and most direct means of selling your 
software downline to the BBC Micro. 

n 

Make a name for yourself in software. 
Send your disk or casscnc, together with the coupon to 
Micronct 800 at th e address below;• ~ will validate 
the program,and let you know what YID! stand to gain 
from Micronct 800. mmet ::.~-:.~s: ..... 

OrtonCt nttt 
800 Pmri,o,ough PE2 OOW 

r N,mc , 
I Add .. u ___ I 
I I 
I N,m<ofl'tognm Tel:_ _ I 
I Typ<ofProgram__ lyp<o(Mx,o __ I 
I DC:~\~~:1·~:~~~ I ~----------------~ -'M, -lfflll'tlc»n mn •ub-"" • ~~ .. ~ · ......,. 
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~~~:=' UK-~:.11-,..,...,. :i--.. l.._~ .... (.,c-

:='"t~"~·::.= 
M,c,.. MAH tJ..-. A...~I. Ou, 

~~)!~~-'= 
lt':!,...fl"',.-C•• 

HOW TO GET THEM 
All ava ila ble back copies of PCN can be ordered 
from our new Back ISJUCS Scn1Ct. usmg the 
coupon pnnted Mre. 
For a guide to the subjcctsoovcrcd by Mteropaed1a 
every week . sec ou r M1cropacd1a hst abo\c. 
Send yow or dc:n to: Pe rsonal Compu ter News 
Back Issues Service, S3·SS Fnth Street, London 
WIA 2HG 
To make sure of gttt inga ll )OUr(X)JMS in fulurc, 
..-hy not fill in the tear-Out wbscnptioncard an 1h1s 
muc. 
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'__..__ LX217 t2.242 Mtxt + • .... ... ,.1 10,12. 165 ... 211 " 571X"32 " • • • • T3 
Miao ......... 980 "" Mt)(7 , 11xt • • .... ""' I.I 10,12.18.5 100 ... •• '11X273 " 2 • • • • • • T3 
Miao "-'Ptwelll 1500 tl11 Mt x7. 11xt • • .... .... I.I 10.12.165 150 221 " 51 4x31 t '" 2 • • •• T3 
MT120 1 tlOO Mtx 7 + • + + .... "' ... 10.125, lt ll.20 ... "' 10 ,e _3x2, 1 75 . • ••• • • • M3 
MT120l t7 .. Mtx7 + • + + .... 132 I.I 10,125. 118 .20 ... 132 10 :W3 x241 " . • ••• • • • M3 
Ml180'21 " .... M7Xt + 0 + c .... 211 I.I 10,186 200 211 .. 56tx782 .. • • M3 
MTl802l .. .,.. M 7xt + 0 . ~ .... 211 ,.1 10,168 200 211 .. 56tx782 .. • • M3 . ..,. .. , [1 ,NI Mtx7 • + + .... 220 3,4,6.8,12 10.'2.5. 188 ... 220 .. 81•'57 .. • • M3 

'"''°L t2 .18$ Mtx 7 • + + .... 220 3,4.8,8,12 10,12.5,U!Uli ... 220 .. 81 11"5.7 " • • M3 



-
.... , ---· __ .... 

--
"""" ----
-· -----------.. 

---
__ ..., 

- .. .. .__ 

<- · oJ 
... _ 

~ ,~ 
-~ I ,., 

•••••••••• •••••••• ••• ••••••••• •••• •• •••• ••••••••• ••••• • •••••••••••• ••••• • •• •••• ••• • •••• • • • • •••••• • •••• • ••••••••••••• ••••••••••••••••• ••••••••••••• ••••••••••••• •••••••••••••••••••••••••••••••••••••••• ••••••• ••• ••••• •••••••• ••• •••• • ••••• •••••• •• •• • • • ••••• •••• ••• •• • • •••• • •• ••••• •• ••• • ••••••••• •• • ••• • • ••••••• •••••••• •••••••• •• •••• •••••••• ••••••• • •••••••••••••• • •••••••• • ••• ••••••••••••••••••• •• ••••• •••• • 

• • 

~~~~~~~~~~R~~~!~;a!~~~~!!!~;!~~a~~2!a!!~~~~~~aa 

§§~~~~ii~~§~~§~~i~~~i~~ ~ ~3~Mi~~M~il~i!~~~~~~~MM 

- -

;;ffff~,~~jl}}iii2 iiiiliiii iii22 ii!fs~~il222
~;; 

N t,f 'N ID ~ ~ 

~3:: : : : ::::•••••:•ee33~:33~~::e•••::-~::~:::11> 11>11> 
...; .., ..fci ::l::l 

~~~~l~l!~~~~!~~~~~lll~~§§§~~,~::§111~:!l~~!~I:~ 

llllll!l~~-1111111111111111~111~1111111111111~~ 

t • • • JOO + + + • + i 1 + • c·, + • • • c • • + + • • • • • • • O O • • + o _.. + • • • • 
v •• () + u + + 

•••• uo, ••• ' e o • • o • • • u • • 

l( X X X X IC ...... 
:l::1:1::1::1::I 

... ... ... . .. 
: : : :I :.:.:. 
::1::1::1 :1::1::1 

• 



------.. 

-· --.. ---

---
_., ... __ 

C-• 11) 
... _ 

-
'-++++-l'-++-+~l~~~~+++-l'-++-++-1-+-l-
• e e : e : • e • "'9111...., _ ___ : - _ _ _ _ I..OllillllrM 

• 

e e e e lllll h MZC e e e .. _ 
-·,nC"),Of'J•otl- -..-.011: • • ••• 

~---~l::11::!~~~iiii~ 

• •••• • • 

HHHHHH!H 
I •UJ •• • • 

:: tQ i ; ~ ; ~ !:! ~ "!W4.........n • ......,..-w • 
"""t"rttt--rrt 111--~"'~-~~U-t--l+l----l---t--l--l --;;;--......,., ~ • • • • • • • • • • • • • • • 

uuu~~ : 
un~u~: 
•• o•< )++ 

e + O + •• 
+ ) •• 



DISK DRIVES 
This section 1$ dMded Into calt90"'$ (lO'lering 5 Y..in Ind &in floppy dtSks 

D&Ji data u,actty is musured III lolobytts (Kl one kilobyte• 1,024 Chmctert AM tf .iw COiumn is indudld because 
some desk units contain rwo drsk Clrwes 

Manufacturm can va,y the numblf ot dlstc dm tricks and ttltM are OMded W110 se®rS Thcs Mdori .. S)'Sltffl alows the 
information &o be stored Ind retrlt"ed by rlffl8tlClllOIMWIQ rn,rl:on thed1sksothlcomputtrcan kee:9trackot1tsrotation. The 
system can be l'llrd. wtiere reterence is kept by I hOM' In the CSISk, or sott, wntftthe diSk position is monrtOJed by magnebc sion,als 

Some drl\ies l\avt one rQdfwnte head lot each slCle ot the dislc SO tht b:JYlf his I choice between .. .. .. If Hll llllt·INH 
driYes. IS means that thl drives art both Slr!Qtl and doublt-sided 

Asdl$lttechnology~ilbecame00$s.bletocrammoodataontothefloppysodnvesWlllfuturee1thefll .... , ordollMt 
(data) it111tt,. I D means ttl.lt the dnWs art both single af'ld double c,ens,ty 

The interfJOt acts as an IMerprettf so the comPl,l1tf and dlSlc can uc:hange 111lormauon. EaCh dMct mU1il hive the urne 
inlffi>fm before I useful able connectlOfl can be midi The '°'"*1 1' cofumn IIIOws you to mitdl the d~ 11ttrtaces to those 
indu6ed In the d1slc dnves or mrt,t,te at extra <:0$t. 

... -...--ssso --------- . - .. 
-500!( 

' .. .... SSBO • .. 
BASFe1oe "'"' 5001< ' .. .... OSBO • .. 
8ASFl111 "'" ..... ' .. .... oseo • .. 
c.nonxa,oo '""" .... 2 .. Soft 0500 • CS 

"""' "" -2 "' .... sseo • Cl 

""""' ""' """' 2 "' .... SSBO • Cl 
Cl)SQE .... ..... 2 .. .... SSBO • co 

"""" <712 ..... 2 .. .... OSBO • co 

"""' '116 - 2 .. .... SSBO • co 

"""" .... ..... 2 .. .... oseo • Cl 
,,.,,.,_. 2031 "" 171K ' 

,. ... ssoo • C2 ,,.,,.,_..,,.,, 
""' 3'31( 2 ,. ... ssoo . C2 

,,.,,.,_._ 
£1,1)29 ..... 2 n ... ssoo • C2 

°""""""""'° [1.488 ..... 2 "' ... DSOO e C2 
~VICl!MI ""' 171K ' 

,. Soft ssoo • C2 
ConrolO.- '22 1 - ' "' .... sseo • C7 

""""""""'- '272 5001< ' '° .... DSOO • C7 
COl*ol 0...t,1(18:T "'° ..... ' .. .... oseo • C7 
ConWol 0.. Zl 141 C225 - ' "' .... ssoo • ... 
ConWo1 DM1 ZL u 18 ,,,. -' "' .... ssoo • ... 
ConWolO..Zl..142 """ """' 2 "' .... ssoo • ... 
ConWol Dela Zl..2,t 18 "'"' 5001< ' "' .... DSOO • .. 

o.zuo, '3IO .... ' .. .... DSOO • ... ,. 
'""' ""''Mb '"'"' .... osoo • ... 

c.cw.oi o. ZL211 e '320 ..... ' .. .... DSOO • ... 
ZU1l2 '"" -2 .. .... OSOO • ... 

=<O , ... 2001( ' "' .... SSBO • = 
cs ... = - ' "' .... SSBO • co 
CS SOE 006 5001< ' .. .... SSBO • Cl 
CS50f """ ..... ' .. """' DSOO • Cl 
cseo = - ' .. .... SSBO • Cl 
CSIOO ""' - ' .. .... oseo • Cl 
eum...AStOO = 2001( ' 

,. Soft sseo • Cl 
C:..-0"80'6 "67 11651( 2 .. Soft ssoo • co 

-.. -EG40t AT 

"°""""' ......... 
"""""' ......... 
~EG<IOCIAT 
loweEG <IOOT 
M"63 

M-
MIOS 

MiMAcwYDr,.,e 

2'-1180 ....... 
iiooiiT 
Modlll111 

TM10 1~ 
TM102·2 
TM141-_! 
TM,0.1 
TM10f>1 
TM10f>2 
TM 1(11)..4_. 

Tr-=--1 
Tr-=--2 

,,. 

~-c.non X0330 

""""'"""'""'" eor.oto.&11~-
EioonFoa,10.00 
E,c,o,,FD6-10SO 
E,c,o,, FO&':ZO'FBR 
E,c,o,,F0&'20r'OO 
E,c,o,,F0&20.'SO 
EieonFOl,10.BR 
F311 

-~..! 

li J • I h d !J J Ii I . j ~ ; I 
C),0 ·-2 "' ... sseo • l1 

'""' - ' .. ... ssoo • "' ,.,, - ' ... ... OSOO • "' "" - 2 .. ... ssoo • 02 

"" • .... 2 ... ... osoo • 02 

'"' 2001( 2 "' ... sseo • LI 

£253 ·-' "' ... sseo • LI 

"'" ..... ' .. ... OSOO • A3 

""' ..... ' n ... OSOO • A3 
(1.034 ,,.... 2 .. ... DSOO • • VI , ... ..... ' no ... ssoo • HI 

t1.~ "'" ' "' ... OSSO • • R3 
£2,147 - 2 "' ... OSSO • • R3 
"'3 -' no ... ssoo . H I .... .... 2 10 ... OSOO • $7 

"" ""' ' "' ... ssoo • TI .... "" ' "' Soft ssso • TI .... .... ' ,. Soft ssoo • TI 

""' ""' ' ,. Soft ssso • TI 

""" '"" 2 "' ... ssoo • TI 

'212 ,..., 
' ... ... ssoo . HI 

""" ..... ' ... ... ssoo • HI 

""" -' n ... ssoo • HI 
[ 147 .... ' "' ... ssoo • HI 

"'' .... ' "' ... ssoo • HI 
'22 1 """' ' .. ... 0500 e HI 

"'" ..... ' '"' ... 0500 e HI 
C)T.J ..... 2 .. Soft ssoo • 07 
( 497 2Mb 2 .. ... OSOO • 07 

I - · 
li 1 

I I h :i1d!1Ju J . I ' 
..., , .... ' n Soft 0500 • E2 

"''" .... ' n ... osoo • E2 

'""' -' n Soft osoo • E2 , ... 5001< ' n """' SSBO • E2 , ... ...... ' n .... os_eo • " , ... """' ' n .... SSBO • f3 

'2.700 '""' 2 n ... DSOO e C2 ,,.200 - 2 ,., ... 0500 • C6 .... - ' n .... SSBO • .... 
tl .1411 ..... ' n """' oseo • ... 
(1 .438 ..... ' n Soft ssoo • E3 
t1.3t7 .... ' n Soft OSSO • E3 

£1,740 ..... 2 n ... OSSO • E3 
£2.013 -2 n ... ssoo • E3 

u.,n ..... 2 n ... ssso • E3 
£1,240 """' ' n ... OSSO • E3 
[1 .72$ ,,.... 2 ,. ... OSSO • .. 



I 
I .. 

. .... I n ... 06 00 • A3 

. .... I n ... OS.DO • A3 
£1,133 """ • n ... 06 00 • VI 
£1,011 ,.., • n ... OSSO • • VI 
[ 1, 121 """ • n ... OS.DO • • VI 

"""' 
,.., 2 n ... OSSO • • R3 .... - 1 n ... OSSO • TI .... . .... 1 n ... osoo • TI 

£1,549 2.SMb 2 n 
""" 0500 • TJ 

MODEMS 
Amodn inter1acesacompw.-and thl~s,,st,m socoml)Ulfflcan commW'llcalt!Ml'long dis&wlc::es. tt corNeftSdltl 
i:>lliectrkalpubesorsounctstha1canbtMntdowntheline.AmOdemcanbtconnectldtolhllinedifecttyoracousdc:ally.ADln 
the_... cobm representsdindb , whileAindiaMSacoustic. Theac:oustic:c:oupllfil ikl1fernakl lelephonenanctset 
lfflh a speaker in the coupteJ opposing the phone's mouthpiece and a microphOne opposing the lltpiec:I . A I in this column 
lndicl1es that both methods of lttlChmlnt art avakabM. IIINil me shows the speed wi1tl wic:ft the dill ls tr1nsrmttecl. 

Thtmodem must be cont**9dto thec:ornputertbrough III lntef'tace. The I~ columnists the main ntemces lutur ld 
onuctimodem. ~ munslhatdatlm,ybttr1n sfetred111ntwvatsasmitlblt0fn neected. ~a data is 
tllnSmittedllrlQUllfi'lteMis . ....... trwtsfersdltllnonedirection. Whie..., .... cantrwmitlrec:eMlntltheJ 
~ . but not~ - f11tl..,l11 transmits and receives imoonation in both d1reclion$it Of'ICI. 

Some modems can lrftlutt a cd or sun a two-way~ Answer me.ans they can respond to a cal from another 
computer -
--- l~ J h I d I I H 

I ! I J I! 

--- -~ ----

A.1311 Cl20 • 300 RS232 • • • • • ... 
'-' 1222 '730 0 1200 RS232 •• • •• ... 
AJA21 1 ,,., • 300 RS232 • ••• ... 
'-' 1234 .... • 1200 RS232 •• • • ... ,.,,,.. .... • 1200 RS232 •• • •• ... 
DISTRIBUTORS 
~,~ : =t:==::..o,,~ss1s~ ~~~= 25-'l,;--Moocompu'8tsLld.ANdi-lg 
:,1~~ 81~~-·~n: :11::: ~1~~~31621S M Bencom&endttt(lA() , 
Ct Centrorw::a.01~1 011 C20:wnrnodcn&uw*M~ . Slougl'l79292Cl Ca::o,nplld.BrtcMiel 50211 C4 CtofD'I 

~ ::!~ ~5~ .:!~.=~~=~ ~,~ ~~- Mttt 
~s..i:: ~ ~ ~~~ °' =- J ~,Hemel~43561 0 7 0...T ra(:kT~. 
! IEpeon fUK),01.90l) 04M f2~04~~ EJ Ucon.a..t-.11825 £4 E~ E~ Northsnlad , 
~62511 5 
Fl F-*Xll. ~ 191557 • 
01 0.,..-.. E~ Woking 2633 1 Gl Gltnn MICroa, ""*1hem 21321 

~
1
~~ -3',";k~ ~

1
:.=,. ~~ = n'fS:.:~8'!ghlonso11 11a.m 

c.o.....m.,Produdl, Buidori30'4) 1$ ~ lnlerl"'*, Sh~ AYOn29&179 

AM211 £317 • 300 RS232 •• ... 
8errnlc 120l)cl MoOltA £414 0 .... RS232 • 03 
8-fflK1 20l)cl MoOetB .... 0 .... RS232 • • 03 
CCITTCAT ..,. • 300 ..,,,,..,, •• • "' COSV22 tm 0 1200 AS232,v,, • • • "' 0Sl2123 £3211 D 31»1200 """"""' •• • DI 
S.... 700 S.,.,.. A £2S3 A 300 RS232.'°""' 1 • • .. s..ldlll 700 SeriNB "" A 300 RS232. '°""' 1 • .. 
Ser'ldla 700 SeriN C £300 A 900-1200 "5232.,..,,. 1 • • .. s..ldlll 700 S... O £300 A n,.1200 ·=- 1 • • .. Sendllt.-700S... E "" A :J00.1200 "5232.,..,,. 1 • .. 
Receil128lS 1 t7l2 0 , ... ... • • • "' RlclllMPS 3021 £295 0 300 ... • • "' ~MPS 1222 <8711 0 ·~ ... 

~1- .1- . • "' 
PLOTTERS 

PloflersUS1a penlopul~Ofchat1dtnonPJll*'undeflhlc:ommanelof acomputer.TheyartU$u,lt,oneoftwotypn­
ftattled or dfuffl. A ftMM4I holds !hi paper 1\11 whill li'II pen drlws on ii In two dimensions. A ...... plotter IUrnt IN Pl4*' 
't'9rtic:alty on a cylinder""* IN pen moves horilontaly. Most plotters can CNtlO' pens during operation so a variety of COiour$ 
lndhlhic:knt:sHsanavai&abtt.M11,en lndlcateslN!Mnbet"olpenslnoperationoronst.ffldbr.Oimensmsoflhepaperto 
be~ar 11istedltf'ldef',.., ... ...._,......,... masumthedrstancl lnmilimetmpersecCOWfedbylhtpen, 
llllftaat veinduded lnthebasicpric:eorcom,atextra cost. 

J f 

I l~ 
l J JI! H --- ! J ! 

"-" £3.30:Z .... . A3 "°"" RS232cwlEEE C3 
HP7470A [ 1,317 °""" 2 

AA " '"" RS232(1EEE • I H2 
P04 ""' "" ' AA 700mm (IEEEt- ) J2 ........ .... °"""' AA """ (RS232 . p ....... +) DI ,,....,, ... .._ [1 ,M ..... AA ·- RS232 TI 
W ........ WX4633 £2.n> "" •• A3 "°"'"' (c..r.on.c., RSa:32, IEEE-+) .. 
W ..... WX4834 t:2..515 ""2 A3 "°"'"' (~ Rs.232. IEEE-+) •• W ........ WX<1$35 £2.301 ,,., I A3 "°"'"' (~RS232.IEEE -+) .. w-- t:3.07• "" 10 A3 .......... (~ . RS232. IEEE-+) •• WIIIMlbl483 7 £2 .... ,,., • A3 - (~ RS232. IEEE• ) .. w-- £2.l30 ""' I A3 .......... f~RS232 . IEEE-+) •• w-.,. wx.., , [1 ,12' ""' 1 A3 ...... P• .... {RS.232. IEEE+ •• w-- £1.$3' "" . A3 ...... P ..... (RS23Z.IEEE+) •• w....,.• 731 £1,7tll °""". A3 200mm (c.r.on.c. . RS232, IEEE+I .. 

J1 .JonN & Brow,«, 08 1-3306531 J2 J J uo,,d~LodtlhMln•221 JJ ./IIC,0 1 ... 502821 
l 1 Low. ~ .~4995 

~ ~~ ~-::.! :7. ':~ ~~=-- Mi~T., Lld.Fwdf'og781711 M4 Mlrmp.lle, 

~~~r r::=: .i:,'!n~,.:,p .,,,~~221011 
~~ ~ ~ ~~~ -rnMI, ~71001 R1 RNNrc:h ~ U!,Oxbd2"9tlee ~==~ ·Red'IJ9:eS2 .. ~~.~ .~~e!.:or5:':,':'=11 
~ -= · w~ ~ =A4* . 01·250 1111 n r «l'lnobgyFcw-.,.,..._. ,o,-93 11211n r Olf'lilt» ··- ~~ W1 W.._ lnt Ud, High wya,mbit 445175 

:~;=~~ ~1 



.....,. l2 ,m h JOYMICl.1 and IOft•arc 
wonh C7.S, 1111ducta Ocw Nd ~ 
pmn Good conditJOII -,QI or'IJIYI 
bo1, ll70 o.o T el 001) 2679 (A~r· 
decmh1rc) 
Melt a.tpultt, Ofte IIIORlh old plvs 
catKttedcdt,louo(IOftwwe•nd 
boob, £130 Bnldon (&,u) l&lnl 
Mwt 8.!iO in1erlKe, 1wo ··«kl o6d '12(1 
°"°· N.i!OIIIII Pa...omi: mutoe«11.lrc 
COO ono or ,,wop either fOI" iolt...ut:, 
Allrodwe +16 B~ (Et. .1) ,..n, 
C.. •)'JClllWlll.lcrbittSpttlNIIIIO 
s.i~r-R«d E.X44 dtttrt)lllt 1yi,cwn-
1cr ._,.,d O,u11.1, 41 Wclhftat011. 
Ro.cl. HNll.f)IOII, Madda, TWl 2 IJY 
Te1.0 1-m.sn.s 
m2'l2t 48:K. IWO doilNe-sidcd dttl 
dnW:f.. .odi,blOI', IPf'l'ICt, uultlia 
(V-,_.ek) , AppNlfaphlalllOdtfic. 
IIOII, {1,000 ono. Tel 0.\-C, 01-461 
2600 xm dliu:lft& tMtMM hoon 
...,. 0 1000 ~,er phis Race i:¥· 

lfldtc' U .S. Aho PxkffiM, Sp.c,e ,,._ 
~ nf! Ocach.ot•1ll••-op1helolfot 
Sptt,nt111 Tel Sow!MmptOII (070l) 

'""" W. One I 48K RAM {1)0 W~ld 
t""°P ~ 48K Speclnun Tel. 01-654 
7471 
.... )'Ollf Pflllle l ot $p«IN11.1,0ft- 1e 
fot 11P to {1)0 worth ol Sa k11 nc • 
,ood cotldihoo All offc:n (l:'Tn c:Mh) 
comedcrc:d Tel Cohn0648Jlll7 
TWIN Model One 16K plvs 11:k r,m1cr 
-, IOfl•-..rc Offen 10 A~hn, I 
Rotc:dc.iw Biini*-l Mcthwold 
1-1)1he, Tbe1font. Norfolk Tel ,fm 
7pn03666!122 
..., l6!1•111CSl:tpm1nw~turn.. 
nuny ff'J rue. worth O"O·er £200 foor • 
16K Vic20 or 48K Sp,:,:1:Nlft or M11.11br 
1yperompuce1 • .cMZX8I Tel Prntoa 
crm mm. m for o Rob!.._. 
4111Spcdl"llffllO'llh0,0oftoft• .... c:(50 
pmc:l ud ,-..rilNs 111tlitiet) total ~-.1-
- ,"80 ...... 111 C2AO Tel 061·07 ,.,. 
...... AO.bo1cdM- .fk pMCn 
Guide, superb rompulcr. J2K RAM , 
m ROM . Uirn months old .a 10. no 
often Tel Brntol 60ID2 
• IOft•-.re, AOOf111d1'5 ln~n + 
BreUovt + ~n'l1 + Snake •nd 
B\11 B)1n. Gab ll)' w~ Won h £2'0, 
tel fot U2 lbv.d Lukes 01-977.SIJ, 
.ttcr"fl'"lor.i- kclldi 
....._ ,olt•-art l 01""°P I IMl1.eO">Cf 
)0 titkt Oii und Pv ate ~ Robcn 
(otn)~M)'C\"Cll•ft&CllClep! Moft. 
i;by-t F'nday 
Oifc1 barpin"U40pl111t1llUNett« 
free 1lldldna C'ltnl, t-'onral, 5pl,cc 
lnwaden Le-. 1haa three <nc:U o6d 
Rift& Viren 01·~21.5685 
...,.. II + l)'JIC, larftt c.c. n11mcnc 
kc)'plld, lowc-r cue. •- Teal D OI 
PAlJS ECA M, bnnd new. !6.50. Kr· 
ntt •t•ll.i:ik T d 01.al'l &M9 C>'CII• 

"" Dl l 161< RAM. kalk, ~. fow 
,-s,hardlylllCd OO.ttoA1fflYCS 
p111$12cutndfft(C:OO £400)barl""" 
-,. flQS Td Da•ld 01-QI CW7 
(9-.S) 
..... AIOffl AK , IMf\Wlllt. c:.bkt. c:tc 
£100 A lloOlt11etuTEJOOpr111tc:1,tapc: 
puncfl,rc.oct . RS2J2 wnerfKC. nttdl 
1c:nJC1t11£60 Tc:IC'ro-a1borncn19U 
.,__ IOft.....re Do 70\I ...,,n1 eo 
nchan&eprosn1,11U'P•_.i.)18ramcotc 
A~nltC, SI fkkM T el Jl916 
w ...... zxs1 £ZO Notwrcifroinpu· 
ten ire mr KCM \It .,., to find ov 1 
Tel OJl-6!172SJOEdla!NfJhonty 
Ar...- BBC or ZX81 like ,wop COIII· 
pare1c:ll~ry,o1t...,,,cha..-eil'(llf» 
townament tor1 1nd11d111f: lt­
Bm.it, . 96 c.tkwood Drh-t. SE9 
INOTel 01·8S67!173nftC: 
VW.. 0c:n11C'l6K,l,:a.:;b,111111iu,h.,laJhl · 
pe1111K"twt.lf)N;tifbtarcadesa-t , 
llllhlia de V.t.e Cl2S, will acttpt 
07$ ono. 8 11ycr collKu 
...... 82A do! llllpKI hiw pnnln .. 

PCN Billboard 
•-.th(11enaland~rallo:IIF)M61tabte 
lot moll computen but c1111 suppt)" 
Ne-.-tn.n pnn1er e11Nc: il2IO Br chlon .. ,,,, 
Melt !65. Cll!IACUe llrul £2:5. Arfoll 
£.r.pamlOIIUftftw1tbT\f tbrlf{O, U 
c.Klle pmn. £20, NJI Cllrtnd,e p-, 
.00 Td01,.s7)8'J35a fm6plll 
- Mode-I B. OSI 2. "-ord-.11c:. Med­
mon. AOOffltOft, books, R0\1 Upan· 
llOfl Boerd, 111111u,cvtatc: condlt.llM. 
bollcd. 11.YJ!Ph ,nd lc..:h . .£450 Tel 
Jotin002211$89 8uync:olk<1i 
Al.t 4(0'800 !dt • --arc, b, u ()II .t2!1, 
Chol! ll 11ntc:r tlJ, Pyr-od ol Doom 
ft) , Mlfti Word Pnxtttor L8 (d 
eauc-11n). T el Maidenhead (0628) 

""' ~ 6,4 .. l('f()oc,mJ"l1C1 pl11i 
l)UMCtlc Urut C2N lll(IOt l 1'30 -
lilld bo~. un•-.ntc:d oomptUIJOII 
pcuc, fully P'ran 1ted OJO Tel 0602 
38201J No11anpllffl 
Al.t lbK IOOwa,re Md RO~b 10 ,wop 
Of lril Also , 1f UI)' Sowthpon Ai.n 
Ofl'IKB •"Mt IO form • dub, ph(>M 
0'70438074ahc:r 6plll 

COfflfJUlc:r T d . 01-82117101lftc:r6f,nl 
.... I Elttllcnt eoftd,11011 
ZX81+16 K, pmfcsuonal keyboard , 
O\'Cr 20 prnn IIICludutc Muop, A.,tat 
S.mlllatlOII, Tndcr. Dc:knda. Chell 
alldinorc: Worth£200,8DCCpl00 Tel 
~~2 t-'rc:c:dcfflry 
i.,a "8K !Xmlplc1c:•-,1hlclldl.mudl, 
boot, 111t1:r m.q. tol tWllre. l'rii,mc:rom, 
Ootf. E lccuon And)'1t, vahN: £250 
.cttpc £200 Tel . B Smttll, Mtdtolller 
Nonon(A-)0761-41J727. 
l..., Cob Compct1er. 16K iunual 
bid other boots, .ui..-,t. c.wclle 
ltMlt,M1mot11Mold,£80 Tel Sowth· 
ffllpl01169-IS07C\'ealJIII 
o.tc-l , 16K RAM .boll:d.nnew,lhrec: 
-uo6d . ...-«1h'129.~'10.SJor 
qwcl:WC(111>otkn) Tc-I 01.ffiUI.) 
ewmnp...,..eekc:lld:il 
.._ II 48K. t-.vdls.k drw~ ,. M011.11«. 
Ep,ollprHUc:r,V~andl'loppy 
di$b ... ne'11ync:w.£ 1.4000IIO 
Wonh OJ))) Td U•brlldfc: )~Uj 
71JU 
............. + man,...,klllk•,th 
Kc:mjMton ~d. t*Woc-ttc: 111111, p&ca-

The overwhelminc response to PCH's Billboard 
service is causinc delay in publication of some 
advertisements. To solve this crowing backloc 
and to cover some of the publication costs we 
are now chargjnc £1.50 for each ad. Every form 
received at PCN's offices, 62 Oxford Street, 
London WlA 2HG, must be accompanied by a 
postal order or cheque for £1.50 made payable 
to VNU Business Publications. 

DII 16K (Mtmopikl JIM 111,·cn 
hardware keyt,olrd . lOCI of boob Mid 
-s,Md-tof!•-..rc . .£65ono Tel 
[Jl'O'll26100ut29J9-!lprn 
._. va ..-Ith fovr e.rirldfn £100 
Abo Mllltel lnt,:.,,- ..-11h fo....­
twtnd,aflOO M..-t.0\11M,•l BIKI:· 
t.m Ro.d. 0-C-. T71786 
._. Alom 16K + 28K indudn F P 
ROM P P Tolbo,. T-s.ta 16K RA M 
aird VIA .S...J~mc> PSV lols cl M;Jh. 
1011rc, Forth+ manu.al, Snooktr, Ccn-
1,pc:dc:e1c £180 Tel 0 1·9536311 t• ZXBI + UO IOf1•11rt 111.dudm,: 
,\§Sero.di;, JO Ddc:ftdc:r » ne• Wonll, 
£1«1, qud lak W T el (Shcffd:I) 
)«)t.«1'11c:r,Spftl 
,_., T RS-8> Model /II , 18 MOftlM 
old, ...-onllo .£4SO, rit acupt 0!10 
Sof"l• .,,..e ,vaibblt If req1.11rc-d Tel 
Bov r11t1110111h(0202)76J9"23 
-..i 111.1,:III~ + 23 cannqn 
1nd\dl"1 Tron, Loci: '11' O..C, P'll.f ... 
UtOfU, S.. Stn kc:. Aul"OUll.'5h. BoJ.. 
•n& nc . COiii IOdily tstO+. scU OSO 
Tc:ll..c:c:dl561760 
tltl Lym lldlipkd by CamfN1cn l'ricw 
baby fon:u uJc lndudc1 soft•-..re for 
pm,tc:r. otllotr IOftWllrC, Lym boot 
Uniq111: otrc,, £300 Tel 01,658 064!1 
ewn.npil:•e 
....... CIIMClle •nd I.apt$ v,e ( 150 
0110 Wnte or phone Abn Frum, 48 
Bc..a.nd, Pttc:~sh PEJSEB Tel 
07)Jli65j0) 
N l2 K - ROM t.rsc: leyboard ,·se 
C19Sndc:at9'1: tt ei,mll.pn:,pma,n,1~h 
Tel lhtton (02201))4787 
.......... Pxbrd41C.ard ruder.quad 
.cnxy, pmn. ROM . Nttc:I) p,Kk 
All bond. nodknl ror!dlt,on, 11 new 
pnoe at £180ono Tel. Sl.c....-," (01$4) ...,. 
..... .,,..._re olfc:r-c:cl III cxcbnfe for 
a,iybool;srd•t•n,to6800,c:rw1.utro 
Jl")(ll'l"Ot, Drap or Tandy Cob 

.,. °' tolt • --.rc:. tioot;, arod IIUlplmct 
£1l0 2(18-yStrttt.Li~rJll)QITc-l 
0,1.709 352' e,·C111np arod _._mos 
("""') 
-.. .:»16K.P'ropl,m Rttvrdcr(bolh 
Ulldcr sura111«1. B..-. •1111.Uah. 
~h. St..- Raodcn . Pn-r,pc:. Air· 
,tn ke, -mbcnh,p ol i,olt...,,rc ht.•I)' . 
£200 Td.(CM2S2)72271( 11ipthffc:) 
.._ ZX.SI phll 16K RAM, lwirdty 
w,c:d,111...i,c:linunc:du1cty.~tolt· 
w.n UMCtlN, Kttpl UO RcMn 
K.i«m0 1·5«172.S.S •hert,pni,« ltaw --0..l 48:K 'fl'llh Zodi.ac aitw111 .. rc c:aio 

IICIIC aad boob for "k £1,0 Tel 
8ftilll lff(0J7')44712 
...._ 11, Ba~. fully upandcd 
T-ll. 81( RAM , l.A:ra~r Cllte. X bus, 
AMCmblc:r , papluc,, T ooft.11 EJlf()ffl, 
l*"*l•,c:rul I 0, It.. rx k PSU 
ASCII keyboard pllll tofrwuc £190 
OIIO Tel (0344)34295 
Z-- CMICIIC for Atffl «ll"SX) also 
~. I~. The C-. Dc:fc:rodcr, 
Mtcf"Oldl ROM IICIJ or swop Tel Micl: 
7891'111t5 Wllllbkd!Nt. London 
.,........_ one IIIOlldl old. bond. hardly 
uttd,~pn:lltnlpr(lfflotlOll kN 
(Joyllickl, ConMct 4). UlS ono a.,"' 
Ntweon, P'lol 90 Brool:tedt-. Cote! fa~. 
C.mbnll. 0•1:nt 
,,...._ 16K. -Mak. prop, 14'11"1, 
Chet.. ll onzom. bnk 11,c:d C79 
ll uldl"'J'OJ8)l341 """foe ..at fat9ono . IMlrp111. >1nHlly 
brMd -· F1...-dry, , E.tmc:tc: Wlllk. 
L«dJ LS8 2LB Td OSJ2 6S-40S5 
(C:vc:lllllp) 
,._..._ Do-.·IISWlly J2K c::,,p,,nwon 
RAM. JNrantimt un md AUflnl 
0... !Al . ..-cq,1 02. Tc-I Relld1na; -~ + 16K. CZN Qifotette, JOfAd:, 
Rcfcrc:ntt Ov,d,:, PrOITffllmen Aid 
F'Ollf ,oh...,,,,: cutndfn + lapn. • .U 111. 

1111n1 rondmon, wonh {AOO tel for 
£200 Td 06 1·7J6 1Utall(r6pni 
WkJt C.~. t1cweboan:I SK. 3K. 
Vld.11.l(UR OI MCM, Propammc:n 
RdtteftC'III O\ildc, d!Kl«wc:n. lou ol 
toft...,,re , Own.en M-al, COii °""' 
080,acttptO.SO Tc-I 078:26206.57 
lD N Modi L.2 d"IWllrc. bool:t, 
-,Id, IJ*'III C1MCt1n. un•"1ltltcd pn: · 
IICIII. worth cr,·u 070. on ly four 
mon1ht, • hlirpia •t '165 °"° Tel 
hilll,Scwl thorp:(0724)782S48 
Dll 16K, kc:)11oud. kam.tllOwon.11 
c,liw...-,oltwarc.£90wor1 .. c,l11ew 
boob, noellc:111 condthoa, ...-ontt 025, 
11CII b«JJW1 n u°"° Tel Cardi.ff 
(0222) J12l92 (l:'T .. wtp) Rcq11,1rc 
qud, Ale 
._. AIOIII 12K ROM 12K RAM 
111Ct1Mb,bniftd-PSU+1llklllk. 
fflO OOllpk boob, uc: cond. aJI lof 
Ollly £99 , (qulCI: Nik) Tel MMK'hc:$1« 
061-42(1'27f/J 
Mlft \'CS + IIIIK ~nndgff. Scar 
R.hdc:n, Wlflordl, SpKe: 111.-..kn + 
Pinball CIC" Co.npkte •11b pllddlc:1. 
,oyllds Cou ..-ea O¥Cr OOO. torll lor­
'150 Tel 061..A28?7@ 
U...-W ZX81 0,. Tel. (0)9S4) 
JJS,t(Oe'"VII) 
Tlt$N Model I Level 2 + VDU + 
Qmelle wut + over ~ propaint + 
lqb rn + a,mplifw:r for -.d. TO&at 
COii oYlllf '1.000. torlhllf for 090 Tel 
MMdc.nbead7)?0? 
Al.t Klft•--.rc:. hotttt.Or, .£12, TUik· 
ta. t8 $0. Qokl,:n Vor. (8 SO, EMt· 
c:rn F'ron1 '12, Lor<h ol Kam.1 Ui50, 
Le su:k JO)'l,lrl U l. Oripw1 ~b· 
t11d(070'Z).S'9,t!l!I(~) 
W ....... NMCOnl dMl 1ys.tem « M~ 
pobt. dmn (111> controller board rc:­
qwrc:d) or dlc:'I) CP'\ 1 COlllpltct · 
bnd&t J6J Kc•1111111on une, v,1,11,. 
IWI, loftdonSEII 
TDN Modi Lcvl srtt"- lftOll.llor ca.­
llCUe, q.-d::pnnttt, kllds, IMII. IIH5, 
c:ch1«, AMCn:tbkr, boob, u,pa, 1• 
c:Nd•I hunbo, MJa o,c:,lt Levl , 
Arc:adcpmactc- £2'0. Rf>i:ppc:r.i.8 
Lumk) Avenue:. Sk,:pc:H. LlftD 
...... 0100'.) fi~ canndfcJ. Mi,YC, 
Late r WM$, Compu1cr Oolf. loe lloek · 
c:y.Soa:c:r.wor1h£16!1,11Cll forUIOor 
s..-op for Spttl.-.n MMI IOft...,,rc Tel 
Cov'Cnl.1)'(02ID)JJJ9Z6 
W ..... {1,0 for my 12K+l2K AIOlft 
..,,. ltllds. Ma1tll&h •lld f'SU , fflO 
.. --,11c:d,f140 formySt 1l OIINIOPlllA 
..... ,. JIIPCf, Cllble Mel"""'""'· bN· 
IMM Tel (CM72)"8S)l,1ftcr6pcll 
a.- a.denpr !'rime boll:d. 18 
monlh paran l« . ....,...,.]., OlfMblhty. 
c:sedknt cond1t1011 £110 ono (Sa~ 
CO+ Oii. RRP). M•nual. ntra, Con· 
tnct Stwi rt . 81munpam(02I) 4216 178 
(•hc:r6pol) 
ZX SpttU\I• ,7,wn , 16K ZX Spec­
lhffll, caJ,IIClle pl;1ycr, Z.X pt,111,:1, ,I 
~kllds,nddl.xvrncnlltN)II, 
COlllflktc ..-.1h p;1r11111« BouJbt for 
'180 M-W. fl.40 CMIO T t l 01-4!15 5589 
MkforNoe:k 
,...._ , !CL ten11.nal pn nttt 110- 1200 
bllud, 10,12(1 CPS . 11tMI intc:rfKC, 
DIN« 111ic-sraJ roB, • 1thcah6t- Vtt')' 
eoodooedie,on,{12(10.0 Tel ml-6U 
6S68( Mene)'Sldc) 
.,.._ -48K .£110 ot awop for very 
eood c:oeditlOII Vic20 pl1,11 CMKlte 
tttON:ltr CaU M)1Une 2S Bf°'Chl()II 
Road, Sufroo LMe ~",: , Le.ca1cr 
IRIM. Wh y PI)' £549 ne• ~ Mine 1$ fot 
ale .i only 07!1 itld\ldl.111 Cllmq,e 
P1:rf«t OOlldlltlOII, U10 tu toft.-.n: 
t1pet lldudlllf: Sharpe,-. P wtu1c:, 
.S2 Abbou..-ood. V.ic:. AYIIII 
,.__, .............. co.npkw nlft 

Vol J No.I 10 Vol.J No.12 perfect 
a.dltlOII 111. 1•1> buldtn . ~bny O'P 
OffenlOM.ac02756-2 120 
WkM 8K RAM pKI: for~. t2!I ono, 
.Alo e.., e,11: Auc-lO!dl CH1Cm: pmc:. 
U ...ci f'rop11,n:11ncn Aid canndsc m 
OftO T el \ltcndo>---cr (0296) 6l-404.S 
;i,ftc:r!lpiff 
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__. VOS thr« ..oitth Oki. boled • 
-· 1ndudln, Comti.t. Mmde COffl· 
-...:1£10 Td0J-j61'812 
ZXl1 (16K) KempMOfl te yt;,o.,d, Zolul 
-.td llfUI + $pedJ\lffl nte­
t,owd + 00 of toft•-we. 'WQfth £180. 
offen over J:125. Tel S Kenlon 660, 
t(JOl. tint tOme firlt ,erved. _.,.., 

"" L.,. 48. kW.. IMll\lo&I. Qflettn. 
-.pzina + tint ~ ol Ly,u; Uter 
One ~· p,annt« , eudkn t rondt­
b09 .U9' ono Td: m 3606. 1..,... 
llter5pm 
,.... ni,Ktte pinc:t wll (£8) Of prop 
for Olhtr pines. f"tcrOffi,IIIC'C't (DC'•' 
IC.32) boon. AiN.nte. P'tt$'Jpoe. Sha,. 
mllf., Olde•. iDOtt Aftu .,-. Tel, 
01·20HS45 
• ZX Speccnun. • ·eeU old, loMI ol 
IOflware ud ...... wonb 0$0, wl fo,­
nnfy £180, o,- udui .. fOf BBC AIB, 
IOli:ware indudN 11-0hb.1. Cheu, 
hoe1ra 1ore 1cTel-01·590&JO I 
MM IOll-...e P'Toleaol-£12, T MktlCt 
f.8 50, Ookk11 Vopft L8 .50, Etiltrn 
Froni £12. Lor<h ol Kann.a l.l,$0, Le 
St.et )O)'ild H 2. onpnah Tel 
Southeed (0702) m.m c.-• t• Sptttnam , Uttlclll COl'ldiooe £10 
ono. Td Mttvyn, PfflUilK'e "69 10 
Trannact Ter T~r ~. hl\l&lltt , 
Cor ..... TRl8 JOA 
........ :b.111 16K PaAda U.p,ll,MfOII 
(10 Jo/Im S.11Mtt. 4 Rutland Strttl. 
Or ... p:1oo,n. C.-dlff C'Fl 7TD 
w...i Commodore ..onr pn11m °' 
cqw'*ntf0f'am11nd!l(JI) Td. Klllp, 
..., .. ,oro 21118Jp1c:a,e 
,_ Nie , radio rontmilcd car. 1111-"Q Of 

row •heel dm-c . fultydicnal prop­
Of1.onal. wortb £10. 1ellin1 form ono. 
•- Tel Ol ·~OSM("-cn1np) 
MM VCS five _,tn old, bo•ed •11h 
pme ronlrolk.B ud Comblt!. Sm·­
mas«,r Adwnhart, E.T. 8tilc1NN 
ud ratdien of the I..Glit Art c:anrldsa. 
pc:rlenco.dib o11.(IJ 5 Td. Audl1irr· 
IIIUCbty88J1. 
..... TRS80 16K Le,-cl 2 Jumbo, 
A.,tu $nW,k)I' prosr- ..-,1 .. IMIIIW, 

OII-Oc-.nttfle111~.H2 
hrfm eondlt1011 Tel l.ntnm .,..., 
w....._ 1apcre<iorder t~•·allNve011 
Spmnun Td. Bndford 59.3891 
t• Pc-vCBM pines •ndudinc 0.-. 
Bruloul . St.- Trek. 1llC Vaky and 
Wor1d CUfl M....,er Tel Soulhend 
(0102)588fJOI a'1.er5pm 
........ u.rtnd,ct for Swot,. Sk.un, 
and Star Stnt.e, any otht-r c:artndp: 
wu.1ed but ~Uy Tron . Sub 1111111 
or UIOp• Ttl Bwmc-rno.ith (0202) 
2'036 
. .... Wllwne I, mue I , d Vou, 
Compuler (Ju.e.July 1961). mu$l be u, 
1111"1 coftdi110,1 Tel Llllooln ((lj22) 

''"'" .,.._ IOf1watt, Mttt<or Sl(Jffll. 
Splccl111ruden,OrOW'ldA11ad.,0.'6 
udt W'lft&Cd A~qer, Arcade Pact 
Ouch Tel. (0867,)6921 (Ktd bll&1(NII) ........ ~~ 
Mc AIJht £6.75. One-I 48K model 
£160 (abooln two ll'IOIIIM otd) Tel 
Bolaffl('-',11 ,1"6 1 afm 6pm 
"-"" II Eurt!pl,lJ 48K TV !Mdulalor, 
disk dnve -i eoatrolle r , DOS tOOU.:11 
phllrn&niaah..£8l1Tel0,1-7:W20S4 
atte,w 
¥lc2CI IOftwwe fo,- talc. Omtp Rate 
117MdS l rambk 11'. bod1boud Tel 
81111Ct1Md St Mary 213 
..... ArmM MKTo _ .. ~ 

dlltply and pruikr onboard. Ideal for 
6'0'2 lf lfflllll Elcc-pb()MJ doc\llnc11u­
b09. II unwed £16.5 Ttl Epanl 
moo 
ac.. Atoln 12K -+-12K 1oolbol. 6.522 
VIA. AkMI Mapc MMIIIAI, £90 d 
,oftwa,e ,oftly .(100 Tel IM82S11227 
Alto Z.X SpmnHII £45. ll ul an:• 
S... Vic2(J toftware fo, c:artfldtn or 
ewtellet. abo nnltd Commodore J K 
o, 8K RAM p«:k Tel 01·574 4122 

PCN JLILY 1'-JULY20, 19&1 

PCN Billboard 
TWIN Lc-"d 11 + VDU + CMKll t -. 
over 1)5 pmc-,and uiillta•·itb flWI•· 
M.£22.JOtlOI..C"C'dt(OSJ2)587202 
......... five -t.b okl. hwdly utecS 
pl"5 fi\lt pmn fl,:I, wll 10 IN)' BBC 
(8).0 1-81199882-

A'** 111mi 111,·c pruner for 8BC 8 , 
Ep1011,Sc:1kOIAlor-,,ilaf,h:11•"<'pll)"' 
Ol -451202' afm61fpr~kwn""' 
~ dasli: dm"<' •IUI (ll)dlrolkr pl\lS 
Apple syMcm l1T2020 48K Ind ,oft. 
.....-e wortb cwn £1.000, barp .. at 
COO mo ( ... y spht). Td BOMOI 
7416n 
.... A<:ornAIOfflO'lll'llel'•"MlltO 
swop prcsr- Ind Mku Mr Cobb, 21 
l..afudo.,."KR<Mld.Sc:,-cnKlll&J.ltford, 
Euu IOJ L"E 
PIT 40J2,ioon.-.11.~11c • .iJpmn 
~ • .anuali, all Ill UOfknl 
coadlboft.~oo·IIO Bc:,·crky.Shore 
LHe. B'*>pl Wah.ham. ll anu Titl 
B!Sbopi Walttwn 4068 
"8:21 C2N playn. Arb Upt,ll­

board. ,.:,y.td, atKfflbly """'• 
-lor. 8K lol:IIIC: RAM . pmes car-
1ndan. proa,aeuncn. 1111J1iaal.~ 

boots. m, OIIO Tel Cm-entry .,,.,. 
.._.. Jl ptus c:anndfa lad tape, 
toft,i,111clnc:C,)NJ<.llcM,ln ...SC-n1t1C. 
lll o,1Pft,11 bolCJ, ofkn <Wltr £1..0 
OINbleddrrl)"lNft ~ IOK!I 
Tc-lOJ.J.I094ZJ 
"'*- AkMI, • -· 12K RAM . floa1. 
""I point R0'-1. IOOlboll ROM, boot.t 
and tol"1•~re ..tudlna Forth. ffiNI. 
Adv<-nt11~. barp•. £160 Tel (0602) 

'''"' Zii l, 16K. dkTl'OIIIQ kc)"boml. key 
~per. dt T tOIH(~ IOQlkn. dtTf\WUCI 
&rapb,,c bo,iird, oo·cr )I) pme5 itlc, 
bou&ht BBC, offcn Tel Adlffli!OII 
48U70afttr6pn (~rt) 
MM! W:S pi• Comtt.t Sp;,i,tt ln,-.dc-n . 
Defeedtr. C'hc-sl, DodJc111 and Air Sea 
Bank. COfflfllc-lc: ..,,eh 1optich and 
p,lddlet, 1115. Ttl. 'Ad.cflC'IJ 262ml 
atter6ptll 
Zii l 16K File 60 kc-ybolird +«x!t. d 
IOflW11tt, wonb £150, ic-1 for lli. Td 
(0634)366.lJ.2( Me6oo·ay) 
~ cattnd ic 10 ,ea imdvd!DJ Sarp 
2. Star Ba11le.Al1tft , RMd Ratt. Oorf, 
Mole Anact. fll to £14 eac:ti. alio 
CMKlln for "*· 1ndudl,11J Anuo,, 
R.bbit. 11amuo11, Rcm.t Tel 01-n, 

"" ..... 01U(I. 7 ~nd&ff. 00. lddw· 
IIIJ P....,,n, Freedom Fichltn and 
S.1el11e Atlac:k Tc-l Moffambc 
41'274 afit, 4 JO Simon R~ . 11 
LoMdalc: Road, Morttambt 

Ziil l2K, dtTroruc te,-t,o,,rd. II 
malkl.Uli and lud1, chNf. pone. •«th 
fl50 . • ·111 wl for 111CYcdiblt l70' 
8)'rOll,01·7J63898 
.,... , '8K •1tll 2 dn.k dm-"n. ~. 
Vlteicr~. EP'(lepontu1nl1tr· 
face, ,oysuct, ow,, £2$0 ton..-..,. 
£750. Tel Cborle,-ood 1.i680-n,11p 
I.tu 48:K, 1bfee -cllf; old. Mall holled, 
lho Q.MoCIIC' reconit r and Chttte 
Cha,e pme, £200 0110 Tt l 061 1(17 
l7 16llter6.JOpm 
. ..... Auri dt,t dn\le Te l 8owfte. 
~(020'2),12"8al'tff7pm 
"-9 AIOIII 12K + 121(, PSU, lead$, 
6.522.VIA. 111:a.nlWlo, LO comm,I ~. 
tof!W11tt, tounct -phr1er, worth 
£250+. sd for £160 Tel Cn)-ford ,,..,. 
Dlt Penfnelld wanted w ·~ PfOI· 
nm and lhou,tli.. btt111tt11 10..17 yean 
okl Sat1 lhl, 26 lfallllhom RMd, 
\\~ .S Wl9 .01·'42$767 
1111ZU1 fllc.60 te)1,oud. lOft•ve 
kc-yboard,toui!Kkraltd h,-rua,apha , 
lcadi:, boud a.et c--,t,1 -th1' pl(U· 
tcc.£60forqlll(:k Nle.~ offen 
Td 01-6035644 
Zii l p1U5 S.ni:latr 16K RAM pack ow, , 
l..O of M'lftwue ~ Dekftdc1, 
Space Ratdc:n •Dd Olnl, pM all 
leldl, boud, Jaw fflllllthti old, w:U for 
£70 OOO. Td: (0100) 2J.46 
Aldalr ZX81+16K, mmpklit • 1tll 
--... pO'lll"<'f supply. lead$, -
different prncs. four mcJllthl old. tc-1 
for rn Td. (0100) D46 af1n 5pm 
~M M'lftwattforNk ll lleh 
lld; c-n Owde lo Oaluy A<h·e11h1rc. 
(10, ~ ,-, MMlf'O"'C'. Tant 
AW:.C1nclt.ucelt,itcond1110. Tel 
Portueld (O'm) gq)JJ 
s.-e,.. toftwatc: for ... llobbit. 
Prnc-tnl OI'. Fbp1 Smi11lat1011. Arffldui, 
TI!Qeptc-. Sdlaotdt. JO.-luMCI tie' 
Frtt ~gl lal J)Cfl11>~tdl Of ... -..ctt with 
fin4 tape Mild Tel 061 881 lfl.51 
(Toe y) 
Wlllh Eltttromc Pinbd pmc. ~ 
05, M'II t20 or twop for 161< lnOduk 
for ZX81 Tel. 01-459 4l26. ast for 
Slav-Shern 

.. C'halleq,enp 16K $1:tt l ~. in­
dudlfll dltc coecrollen. 010 board. 
Ceamoe Saw 5 eftlaanttd tttcc:n to11-
'WlfC Wldudcs M.C word~. 
E1IIIOft CZOO Mobberky JJ62. 
a,,,,,,R 
~ tofl•'VC for .ale . Ach·cnt11relMd 
ll 7, VoodooC.Uk,ll1. V'1C"Pa111C6, 
VIC' Cefln.lldl .U , A.or Lt Lcdbu,y 

""' me IOli:'WlfC fort.ale, all°"""""' 
Acontloll A.t. F Level 9, Buc ·B)'k 
M<IP. Prop- PowcrDiptal F.111t­
BBC Soft luiH'0011 pricc 061:W~ . 
,- , C:2."1 cmttC"IIC' Oi i , Citbt blank 
CM9CUct. prostam boot. ad ;optic l if 
you buy •Y Corn.moclore 64 for only 
020, Olllt IIIOIIIII Oki. llllftt coedib09 
(0212)2$0llu14'J , dayon.Jy(1-) 
...... 48K boled as - · oe1y 11$0, 
IN Jiu.nm, 7, E1m1ky Strttt . Pre.­
Aon. LalQ PR.2 7XE 
MM IOOIOftwar1t.on,inal1ape1,torne 
disks ud ROM, . half price AilllC'ad 
(Swrcy) 769JJ 
C.. lfT .)1 kc)'hou<I compkle wodli 
maMloal Ind C11ny ate wonb £1ti0, wl 
for£115. l'OMoffcn,aoMOM)',IOPallll 
lkNbar1 , 12C-bndae Rd,Southc',oo. 
Mcnq'Mdt PR99SO 
1:1 '11 .. •ithpo,,rcrtupply ,-IIIAI, 
leldl. PfflCS ~ •1tb ..-. ud 
~ MIPZll'ICS, 11'11 WNXr ,........ 
I«. u,·dle111 condmon, barpim-Ot 
Tcl08514'7, (al m6pn) 
0... I 161( RAM 12K ROM . plus 
tofl..._udboot.1valucdatovt r! l!i0, 
allfor(l10 S.111Mkrd001813248(eve• ..... , 
M...tW-. +fou1C11rtr ldtn.$pac:,e: l•nd­
tn, Oiont. CombM, Sutt! Racc-r W'!tb 
JOyMIC't,.p,idclCI. vtf)' ,oodaind1b0ft, 
llOOo-o Td.(01)1188J120ahcr6pnl 
W..-1 BBC Modtl 8 . IM.11111\1111 

w.nted 10 i,.y OOO ..-11II IOftwa,c- Td: 
8oJnor Rtp02AJ8Z1111 1 (Mondayio ·-) MM Video Computer Spie• ll'ldudins 
CCWllbM and Pan.an canOOICf,. Mill 
bolledand IAlldcrparan1cc:.uucclle• 1 
bu,.._.11 a1 w. Tit!. w,waww OfiJ. .,.,.., 

Vis l'I + caMC"Ut + 16K RAM pact. MM 400 16" plus Star R..ditn and onc­
Joy51ic:lr:, S....,.,Alle1,-_C11rtndfe•. JoyAick.•l •1tllOf tkntcondmon . ~ 
PrtJcran1111C"n" Rekr~ OuMk lnlr(> 90o.lftd and snpba boot. 1ell 1o,cther 
ductMN1108a,;i,c:l.su-llhold.m,nt for.(1)0_ Td Wctwyii,Oa.rdc:•(07073) 
ro.!111011 • .UJOTd 01-oi70671 JIIJJlew- 111• 

:-REA-DERS' BUY &SELL FORM : 
I Billboard is l'CN's nncro marlie1placc. Whc1hcr )OU are bu)mg. selling. or swoppmg secondhand 

'

goods. JUSI fill in the fo~m up toa maA1mumof2..a 'A Oreb. mC'ludmg )1Xlrnamc. addrNorfu ll 1elcphone-I 
number and send 11 w11h a cheque or posta l orde r for£ I .SO payable to VNU Business PublicatK>n.s, I 

I : ~
1!:c~'!;tro;::~;a~1

:~~ee;~~c~~:~e s:.~;o'::~~:\·~:s ~~~<; ::;.:~;~;~t!! 1 

I small. or from anyoneca rrymgo n a profil·making busanc.ss. Also ...... e cannot guarantee to place ads I 
I in specific issues- it's first co me. firsl scr\ed. No rcp rinlse ither unless you sen d in ano 1hcrfo rm. I 
Please wnte dearly pu111ngonlyoneword m each box. and remt:mbcr lo include your rulladdr tss 
and ld t phonc numbt r , t:\·en 1fyou don°t wa nt them m !he ad. 

I I 
I 

I I 
I I I 

) 

I ) 

I 
. 
I 

I I 
I I 
'- - __ ;;, 
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'tBMo.t..flln-ABatk:Tlltorlal' 

"'°"""-·'"-"' .... , ... ........,,,,P"rHtic41 
Nallot£12.75(-k,2i0 _,_ 
David Miller approaches the 
IBM PCs filing system almost 
apologetically . Disclaimers 
abound in lhe early pages and 
the author qualifiC$ what an 
author can hope to achieve at 
regular intervals . Mr Miller 
undtrstands humility - there 
arc far too many arrogant 
pedagogue$ writing books in 
this business. 

BY MIKE LORD He understands the IBM PC 
"£1,..,_,s,.et:n.Mlnic'lly as well, and explains it "it h 

answieri 10 lhe q ues1ions are o n 
lhe facing page. 

This is an excellent book 
which fulfills its purpose in a 
pleasing fashion. DG 

-.1.on1 ,,u,1s1te11111,TIIMdN enthu siasm. II takes consider· 
M£4.951~k,191 !Nllfll, able enthus iasm 10 open a 
Down at the Brilish Library chap1er on 'Appending Se· 
there must be consternation quentia l File$' with the words: 'Ap,p,6eCotillp,wt"Softw.-.1M3' 
over thes 1ructural soundness of 'Now the fun begins.' .-.ct..,J...,StNtol ,RONft:P 
the shelves housing books of The sequence in which he WelufNISMcln1Rodlow NSkJ, 
the ·Beginne r 's Guide 10 the X unpee ls the la)·ers of the PC ,....._..., ....... w..,. 
Micro' variety. E.rploring Sp«~ filing system is neat and logical. 101-6311636JM£13.45 
lrum Bo.sic slips neat ly into this Heexplains t heconccplofafile l~k,490,.... 1, 
category.a ndfonu natelyisone in a d iscussion of file types. As may be guessed from 1he 
of the belie r of the genre. gi1i1es program files a separate titlc. theAddison-Wrslt'Y Book 

It stans off in the now chapter. and deals with data of Apple Computrr SoftM.'arr 
traditio nal 'what is a oompu· files in detail. Creating. 1983 is a dirtttory of progra ms 
ter?' mode. but this is than Hui· appending. di.splaying and oor· available for the Apple range of 
ly clear and concise. "i t h httle rcctingsequen1ial files all merit micros. Well, lhe II. II+. lle 
o r 1hc gosh-wo"cries we have their own chapteri. and he and Ill , anyway. 
come to expect from books of outlines further sequential file The re's a 101 of software 
this type. Mr Lord then takes us techn iques and a standa rd for· a\ailable for these machines. 
through the 1crms and corn- mat for transferring file · Thisbookis fat -almostasbig 
mand.scncountered when using formation. as 1hc Yellow Pages for Central 

!~ n::~c"~~e ; :t~:uf:~~a3:: ~=='==~';::::=~ !i:.~e~:'ctcre a rc more 
tailed . and presuppose no pnor It's broken up into eight 
knowledge. sections: business, educa1ion. 

The next step i.s an introd uc- utility programs and games & 
lion to programming, Mr Lord en1ertainment forthesortwarc. 
produces annotated listtnp of with a hardware (peripherals) 
programs for graph1a. games section, an introductio n and an 
and practical purposes. inter· indcxand-veryuseful-a list 

sperscd with technical informa· 11i111111 of software houses. tion. Each major s«tion is further 
The progra ms themse lves dividedandth isforma tm akcsit 

arc by and large original. You easy to find I review of each 
ge t the ubiq uitous Biorhy1hms progra m by looking for either a 
and Moon Landing - although specific title or program type. 
ll ookcd in vainfor Mangman - An entry consists of three 
but what about Elephants parts- a list of details such as 
Dropping and Vogan Haiku His introduction 10 random title, publisher. language. 
Hacker? Clear ly there is a access files is gentle in the hardware require ment. de· 
fcn ile imagina tion at work ext reme- the re are still some partmcnt (class of program). 
he re. aspects of the ex-mainframe price in US dollars, availability 

Haiku Hacker. on the other programmer's dinosau r that in· on a scale of I to 10. and 
.hand. wrilC$ meaningless four- spire fea r in mk:ro users. In the whether di.sk or tape. 
line verses in the Haiku style. closing chapters Mr Miller ex- Next comes a set of rat ings 

But with the number of plainshowtoplanandp rogram from A+ to D-, and lastly the 
progr1m lis1inp available a filing system. biggest pan. a review complete 
nowadays. one of the most The text is liberally sup- with black-and- while screen· 
useful sections of the book will plemcntcd by coded examples shots. if relevant . 
be the guide to other Basics. and comple1e progra ms, all of The reviews arc generally 
This deals with the Spectrum which arc available on a disk well-wriuen and, knowing 
equiva len ts of commands used from the publ isher. And each many of the programs myself. I 
by other machines, and will be a chapte r closes with a question- felt the reviewcn thought much 
handy aid for would-be com·er· and·answer section 10 burn the 1he same as I did. 
tcrS. lessonso f thcchap 1crontoyour Since t his is a compilation of 

Myon lygrouscisthefact that own personal ROM -but this only the mos1 popu lar pro-
the bookh asnoindex. Jl is or doubtful value since 1he grams. which must also mean 

8l 

lhe ones the editors could get 
hold of. it is by no means 
exhaust ive- there arc rcpu1ed 
to be more than 16.CXXl prog· 
ramspublishcdforthcApp le II 
and II+ alone. let alone the 
public domain stuff. and that 
dotsn" t include all the CP/M 
programs available. nor much 
p-System. 

Sowho'sgo ingtocompilethe 
definitive directory. and how 
bigis itgoingtobe? JtK ·20---loo­tlo.ZXll .... __ . ,,, ___ ,,, 
-ot£6 .45(­
uo-, . 
This book attempts to put the 
OIY back into hobby comput· 
ing. In the good old days (five 
years ago) solder. iron and 
vieroboard were an essential 
part of every hobbyist' s k.it. 
The re is undoubtedly still a 
substantial residue of ·old· 
school' hobbyists about (a nd 
probably a few new ones) Yrho 
" 'ould wckome these projects. 

Th e inexperienced need not 
be deter red. The projects arc 
designed to provide 1hc 
cheapest and easiest devices 10 
get informa1ion in and out of a 
computer or into a usable form. 
PrOJCCts include an analogue· 
lo-digital CQn\·ertcr, a numeric 
keypad. a mains supply filter. 
standby power supply and a 
light-pen. 

Nothing is taken for granted. 
The first few pages describe 
circuit diagrams, soldering and 
po rting. Each chapter is well 
explained and includes a circuit 
diagra m of each of the hard· 
ware projects. 

I found the style a little 
matt er-of-fact (Frank and 
Ernest strike again) bu1 this is 
probab ly all to the good - who 
wants peppy prose when you're 
holding a solderi ng iron in one 
hand. stabilising a \·eroboa rd 
with t he ot her and holding a 
boo k open with a spare elbow? 

Goods1uf f. IS 

PCN JULY 16-JULY20.198l 



Do you suffer from 
PCNitus? 

Thousands dol So, specially for all 
you sufferers who want to keep PCN 
immaculate, easily accessible and out of 
reach of grubby hands, we've designed 
this attractive PCN binder. 

It's red, yellow and silver and will 
hold four month's copies. 

No more grappling in the back 
of cupboards; no more bent and 
creased pages! 

Your copies he completely flat 

even when the binder is full. You'll be 
able to read them easily and refer to 
them quickly. And we'll post the binder 
to you in a batter-proof package at no 
extra cost. 

It's an attractive price, too. Only 
£3.50, including postage, VAT and 
handling. Use the coupon here or, to 
avoid defacing your copy of PCN, write 
out your order clearly and send it with 
payment to the address given. 

ONLY 
£3·50 

"liilA 
i 

MICRO WITH A 
TfXASORAWL 

-·~ 

BINDER ORDER CARD. Please rush me PCN binder(s) at £3.50 each. I enclosed my cheque made 
payable to Personal Computer News. Please charge my AccessN1sa!Diners/Amer1can Express card :=., 

'1 ~~ :7::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::I;S:::::::::::::::::::::::::::~i~ :::::::::::::::::::::::::::: II 
Send to Personal Computer News, Binders Department, 53155 Frith Street, London W lA 2HG 

L-------------------------J 
POl Jln..Y1'-JULY20,l'il8J 
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CNtad :I.i n Whorlc~onOl lB-'211 

Software 

.......... ----
BUY YOUR SOFTWARE AT A DISCOUNT 

20 % off Recommended Retail PricesGamesand Serious Programs . 
apes produced by reputable software houses including Virgin Games 
Bamby Software & Microtax . Send S.A.E. for further details : 

.. 

T APESOFT (PCN) 
SS Morley R o ad , Twkke.• .. •• · TWI 2H G 

01 ·1921909 

SOFTWARE 
FOR YOUR 
CBM64 

BYTEWELL, 
"'Tol'.(O«&j 1742491 

CAN YOU MISS OUT DI 
AGOOO&AME? 

We couldn 'I wti.ct'I ii how we ean offer you 
more QUalily programs 
ForNIOr~32 
~ 13 [t.A.5 , ()dySMY parts I Wld 2 CU5 . 
For .. Spldrurn '8t< 
My-.ry-...tl..SO.Mllltlteodttt.50. 
FOfC.l#Ogl,leWldUdMNIOOf'Cletlfffd,-

,tiovt ...... Wl'MID 

Bamby Software 
Levitrburgh 
Isle of Harris 

PA133TX . 
or phone 085 982 313 or 239 

Please phone btitween 9am and 9pm 

A SINCLAIRSOFTW ARE.'HARDWARE 
SPECWJST C()NVENtENTl Y SIT\JATED 
NEAR Ml N¥JM62MO T0AWAY$ 

PHILIP COPLEY Hl·FI LTD 
6 WESTLEY STREET, OSSETT, 
WEST YORKSHIRE 
TEL : 0924 2n545 
HOURS OF BUSfNESS TUE-5A T 10 30-5 30 
OPEN BY APPOIMTMENT UNTIL IP M 

NEW LOW PRICES 
COMMODORE 64 £199.9S+VAT 
1541 DISK UNIT £199.9S+vAT 

w • .,...~........_,..,...._ ....... _ 
::::.:'aock.ft»ruo,tol ........ ..... 

ftECOMPVrD CEJft'aE 
lt.W,.s-.t.~ .............. , .. cous :nMU:. :IIZS04J 

Prc>jtr11mmers Wanted 
We require q1Ulily progrollM {(N' mos! 
mic,0 '1 .and expenenced prog,MnrMff lo 
undttt.Jr.e conlrKt worlt. :::ir!. ~:°"•l tin.anddistrtbute 

Phone ~ngstoh (Ol56)1S l 07 0fwf!fit 
fO 
01£AM SOf"TWAIE, ,.o. ao .. 64 , 
~ob . HMlts. l G21 lll 

nv• OF THW eHT ,011 ZX IH CTIIUM 
lllt!- - to•• 
!e!-- l- 5E 
lll,i,Q:HCIU ""- tt.-
31 QOOO fllASOHI TO auv ,11011 K·tu.M .. ...... 

BBC OWNERS 
LUJlN HC BASIC TBE NEW WAY 

==~c.o::.::::rc:..== 
~~~:::::-~=i. T.,_tli. 
...... JIIOW- ........ ,. 
- ...... , o ... , •• =:.-.:-:.:.-.n::::..~ ~ .... ,... 
LYNX 48K SORWARE 

LU\11N111-Xl._s­
CfflllU.O -O.._.. .. ~ ..... s-~ ---QWIXLJ..OI- ................ ,..... 

$Nl2'1P-ti,~~p&p .o-,..-?O• 

QUAZAR COMPUTING , 
0...- ""'·""'!.!::.....~-:. ..... 
5"£CTRUM HICH·SPEID LOADEI 

l.llllft.- ................ ~--,-
...., 1111111111 ... ...,._ ·-------....... ,..,_ ...... ........ - c.. .... 
11111:9111 ......... .., ..... CIINlt--· """"""M-~CM ..... C....t:)'45JM ...... 

DAVID 'S ... ~---...... - ... -......... _._..... .. _, ____ ,...... l~-------""-c----_,..,.. ___ .,,. ___ _ ____ ,...., __ _ 
DAVID'S 
~;S~~~RD ROAi), L(N)(), t7 

POi JU LY 1• -JU LY:Z0.198.J 



---- MICROSHOP 
Software 

nu ,, ----
Software for 
PET SHARP 

TEXAS ·-----.. -·0.:::-........... 
:C'J:,. ---$:.!-=.---............... -

t::- ,.l:.:i:.":.:"""-*&.1.,_,_ 
::.."":.=-a::: • .....,..c-i-,-.. ....... =:-.--=-o.1:"... L.c-
=c-- .. -a..- ......... -..... .. _ ... ,...... ........ ,~..._.) 

, ... o,wnng .... 1n--.,. . 
Al~U.GOpa,M,..... 

R URAIUS SQFTWRAE 

Prof ftlOf Fr•n k eo,ge'1 H5 HORSE 
RACE FORECAST p,ogram is• 
Mrt<Kls punt•r '1 aid to Nl"llib'• belling 
0.Ui is ffllWed from a 19(1(11"9 newt­
P9J>ef and the p,ognm p,od~ 
Dlmng ncommendttlON . 
Vetst0n••*labtetor 
A~e 11. Pet, Video a.nte, TRS-IO . 
$sNctn1m . ZX11,BBC 11', Pffw&J11in, 
Stt.,p MZIO A, Sharp MZBOK .. 
From: Buruu of l nfor,,..tion ~. 
~ Hou# , Hig/1 SrtNt , 
Ch.lfont St . Gi#1, 811C:lcing MlnUli,- , 
Football Pools Forecest •1111ilab" 

PCN Jt1LY 1,.JU LY20, 198.J 

LYNX "CODER" £7.50 
IM,,_,.•WC'A~lll---('Ol)f; 

E..~~:tf:~=~-= ...,.,_...l'O. 
FLSOFTWARE 

13 St Ronans Ave, SouthMa, tt.nt, 
Tel : 0705828 215 

Prn p;r;1mmm11:lh,; 

PET/CBM 
thR,u:10\\C'I 

S., ...,- ... .......--.IMl'lrrQ.MMfl4to 
. ...... ~?()- ( 

GRAPHICS 
" MlmeltleNt &ra,llicstanl MlicllCHlllllff N 

:=-.:!.".1.C:-r!.:::::::"'..!. ---·~r:..~S::::Sii ~~::.1m.m 
'~lffl9IFUUAW.FDl.t,l.El 

'McaOII DS IIC. 
StM SAE lwCNlfffN•"' Htalts . 

COMPUTER AIDS 
,a...,.._c, _,....., ,LMIU11tl0 

Insurance 

Accessories 

F c-.w-e~.__ ..... _ 
~ .......... _...,.rtsl"Ol5HfllOT·"""' ~--ltWlNII--~, .... _ .... 
=-,.....::. ~ =-"'s.--°'T-~ ,~1 

...,..._._ . . .. o..,t.PCN 

FULCRUM PRODUCTS 
14 STEEP LANE , FINDON 

WESTSUSSEX BN140UF 

SHORT ·LENGTH 
COMPUTER/AUDIO TAPES 
~~q':~:e==t:::t.::::: 
:.:;:n ~ ,';;.nd,;:xA F w cassettes ' 
Manufacturers of high quaily blank easset · 

~~~og~:s~~~ 
purchase 25 eassenes of 2 1,i, minuies each 

~1~~~1~~=~'= 
C"ppt~= .:r11::~h=~::: 
MY kr . Boa ton , Lincolnsh ire PE22 OUA. 
T .. : 0205 750 595 

AlprloN-lnduMWol VATM fK ~~~~=.ii=: 
.,._.) 25 c••••tt•• 

(- £1.115p&p) 
021~ - [ 1195 
05 1TW11 [1220 
D lm.N [12"'5 
0 11,tnw19 t 12 eo 
a ,o,_. c13 20 
O t2 'bm.,w [1395 

50ca aHtt•• 
(-£2•9p&p) 

0 2~-- £22.75 
0 511'111"1t £22915 
O ll'rW'II 1:23•9 
0 7',\,nww [2399 
O IOnww cz.t99 
0 12',t ,,.... C2e•II 

100 c•••• tt •• 
(-<:3 -50p&p) 

D2~ l'rW'II ['350 
o s- [4'50 
O lm.,w US!50 
0 7',trrw'lt £'650 
0 10ffW'II £'8 50 
0 12•,t,,.... [S3 50 
Including ifMey card & side-labet$ . 
Total~£ __ ___ _ 

NAME---------
AOORESS---- ----

I encioM mycheQue}PO ----­
p_.. ruk e cheq!A/PO p,ya b .. R.F.W. 

" 



... ........ JOYSTICKS from £4.50 each 

_.:e: w=~~..;:C:: ':.. g'URRE;IJfJ'R~ 
W:cittt:5.i:=:n--llM"=~--...... 
r:=r.-i-:&.1:=:-.:=..-=:. .. ,, .., o .... _..., ri..-.1u••••••d- n.. ....... .-..,.-19'*'..-.Ci911N ....... .., .. ._.. 
1101, OUT.t. ltl.lO'l'ITICIIWIOSETFOfli- [11 • • UT FOAM. 111 ....... 1 ...... """"°' _.., t ....... _ 

DnTA14'1ADAflOIIIOXAIIDCMUt1)W ..... 11r1-..is ... 5-•..-Q111111 ..... ~ .... 111 
IIUDl'M.T ... t....,. D 1IOCMI-.... ....,.•Vc20 ONMCI RWOM.,.,...............,..,..s._. .. _.. ..... o,,..a_•_. 

CONNICTOIIS 
0 ........ , .............. 1,.., ....... _.... .. ...,,1'1 

0.Phil5..a,,2't0... _, t-w._..,..........,..,,...._.,_._ a .M 
WlW.SPUffllllllltCIIU a.11 1s- ......... ,v,.,.,,11~.....-, 

a..,.,,-,,_... ~AT llfa..,- ............ _,.,...,.,,,.,_,,., ... 
VOLTMACE LTD ., PARK DRIVE, BALDOCKJ HEATS. Q..J 

c.tlwswtlcOtMMor*YtOFfid8y . r~ :(CMl2)11M410 

Hardware 

SPECIAL INTRODUCTORY 
OFFER FOR THE LA TEST 
+ BEST OSBORNE YET! 

* 80 Column screen * Double Density * Green phosphor screen 
SPECIAL PRICE £1,195 

a..r..y--....on...--No,,,IIIINUllin;e 
t l ,<1115 MONTORS 12rdl~lor .. ~ 
.-.~ ""--' 

COIITo\Cl OIIQl CMflOU. Tel. RU 11t7" 

DU COMPUTER SERVICES LTO 
105 Mytchett Road, Mytchett, 

Camberley, Surrey. 
Tel. (Farnborough) 0252 516766. ......... -.. .... - .......... 

........ ~C..,.->llll 

Services 

HOBBYIST LIMITED a,.,...,. ,ea .. ,,- . w .... ..,. ... .,_.,,. 
ua, • . 

Authonsed Apple 5'n1ce Cflntr.. 

=-~~~==-:r:.=.=:111 
~~~ooou. 

3 The Broedw•Y, MIIOOf "911 Ro9d, 
South wick, Br ighton BN4 4ND 

-~-

UWISTIND LAUNTDN DllDNDlllODC . . 

OAISYWHEEL PRINTER £427 
P&PR addlS,.VATlo!OtMordlr'IIIUI 

ROSCO LTD 
FREEPOST, BIRMINGHAM 8 20 1BR 

TEL: 021-356-7402 

Clubs 

ORIC ·1 OWNERS. 

MAKE YOUR 
ADVERTISING COUNT 

.. 

PERSONAL COMPUTER NEWS 
offers 

immediate impact on your market 

Call 

Ian Whorley or Christian McCarthy 
on (01) 323 3211 

PCN J ULY 14-JULY20.1 98J 



Appointments 

II 
MICROCOMPUTER 
PROGRAMMING 
OPPORTUNITY 

WANTED 
Experienced freelance assembler program · 
mers/arganisations to convert best selling 
arcade games for a variety of home compu· 
ters. 

INTERESTED? 
Send samplesofyourworlc and de ta ils of your 
development equipment. 

To :Mnll:-TIN'YM 

Alonl •f.:ra.K.)lftc. 
loilwoyTenoc• 

~Sil 

Program 
converters 

we need you urgently for 
conversion of programs to and 
from Spectr um, PE T, Com­
modore 64, TRS 80, Dragon, 
Orie, BB C, and Vic 20 
BA SICS. These conversions 
are needed for listing books 
that we are publishing later 
on in the year. 

If yo u are in te reste d pl ease ring 
Jane Gr ee n on 323 32 11 x365. 

Microshop Classified 

• ~M propM1Mtr•Mttd tohclpm11mbtc 
u °'"'"" Spn,nim propa- for w.le 1111hc USA 
Con~ John Mo,rl!(lft Tel USI Gnmtcad OJ.42· 

"''"' 
• r...-KUt .. .........._,_._ W:nalolM(tflCC 
e.d , Qff)'MII Ctit. A tabasc and Mod JWOl'•MI , 
~rehif)n .finctm11«Urn Tel 0626-&.)l()lh(ie,6 
p • °'"""tench 

• T~ ,_. ,\TOIL Al l modtb Sp«ds Ill )' 
prosn• &o t• ice IIOfmal ll)ttd. Flloll fimna 1lt!,.lnac:· 

IOOM No JoOkkrlflt llttONI C7 00 111cludi111 I' p 
Gn111~Compv1erE1t1111«n111 Td.(()i12)"8.SJlfor 
fuldmilt 

e ....,..S.-. 8wrict1Md1tnouiappk;at0011 
Fiiiy clc"1Cnp11•-c pncc I~ a~ Oii rtqllt1t 
CORN IX MICR O 16 K.cn'M:lfth Slrtt1, Roy,IOII, 
lkt1 s 

. .... ,......... lQ l pMCS wtdloul laadw..rt' 
lflvadc:Bl4.9', S•-ar .. 0 .9', ZolfJ:5 9'(fh-.t *ttt, 
lf!Udtrs Oalv.Yns, l.on""5, tw t«w worm and 
lltOUICnlup, Nldn·idw.lly ~lcaablt). OdyMCy Co. 
puhal, 28 8111.&ham Ro.d. Sherwood, Notl~ 

• Vk l:Op)'pmn a 11odfn ,q , Oniwp Race. Sarp 
mc:111. Voodoo CMClt. w,11h M>fts-,11dl, correcu 
bc:rwttn anndtt Wld Vic 20, toflWIIK Wld IMU'IIC• 
tt011JliUppkddlcq16Clpo£19.9'. Cie11Cral ll fflh>wc 
roinp1ny, PO BoJ: 128. S•1ndoe, SN4 80 L . 

PCN JU L"V Jit-JULY 20, 1983 

A l> VEBTISEBI 
POl•-..... •NtW..w:. ........... 

MICB OSHOP CLAISIFIEI> 
rooo.1,£10,..c- ........... ,_.,..,._. 

_. • M Ho. I SQ..UNO WEIXI.Y 

MICB OI HOP CLASSIFIE D ADVEBTIIENEJfT FORM 

ro1-~ed•PCN ...... to,m~-'Wl)td·.-cflbol.....,,_of ~ WNl•bkrl: 
~--'i>r11'111.:irlde~--~Of----..roll'U..0..--,1110rd1Nqllll.-:i•to1,n::,e 
AIG-be~i:,,111! ... a/ (10 Man~orPQl~ m,.,.,..,~....._ w.-

~-.,pn11•ed•-,11J1«11-:- S...h•ID 

IOCQIH P CU HD'IU) f't"X, 
U OdoNI 8tfff\ '-"oe WlA IHO 

"-• .._ _..... •, di.qwPO .... CIO .... th,e, ....... ..t 

" 



Achtung, was 
is das,etc, etc. 
Vidcn dan kc to the observant 
reader v. ho sent us a p.age from 
the June 2Jrd ISSUC Of SJ~rn. 

The ad\ert 1s for Commod· 
ore equipmen t sold by a com­
pa ny called Vob1s whteh s.ays 
that •fur untcr 3000 Mark g1bt es 
JCIZ cine komplette D atCO\C T• 
abc:itungsa.nlage m11 Magnet· 
sche1bcnspc1Chcr und Schnell­
druc kcr'. 

Now if )OU t hink 1hat sounds 
cheap )'OU'd be: right. At £1 • 
OMJ.85 the "Schnelldruckcr 
(Matnxdrucke r m 11 para llcls­
chmua tcllc) \'00 Sh m"",1' costs 
037 (DM 1.298), and 1hc 
'Aspas.sung (in1erface) und 
Kabel fur CBM 64 o. VC 20' 
OO!i1S(DMl98). 

l11C: CBM 6.t v.as apparently 
D M1098 - but has now drop­
ped 10 DM858. (1222). 

And the VC IS-tl 'Magncts­
chcibenspeichcr (Floppy o,~)' 
COSIS 0Ms.i8 (£220). 

Puuangthcv.hok: lo1 together 
Vobis v.111 sell the M.d1sk dme . 
ten disks and pn ntcr for 
OM2996. Thaf s 078. 

VOO.s's telephone number 1s 
OI049241500081. Allemathc· 
ly, Commodore lS on 0753 
74111. 

Machine W!?!!~~ P, og,am- -
mmglanguage. lt sta rtedh f<"as • • I I 
T PL . The Programming Lan· 
guage. but th,s•asfelt lobe 100 
pren1en11ous. Can h istory be 
repea11ng itself with Thc Word 
Pr~? Will 11 become Jusi A 
Word Processor from Pete alld 
Pam? No- The WOl"d Procts· 
sor is nothing~ than the King 
James Bible on disk. The Wor d 

' ' m 1h~ package ,s whau hc,c ..., 
m the beginning, alld will always 
be. But ge111ng eicpcllSI\C -
£14910 this ,·ef"SIOll. 

NEXT WEEK 
e b-- Teot:-'sGl'7000 __ . .... __ !_..t.,_,to __ 
eDIY __ , .. ___ _.,DIY ..... 
. _ .... .,_ ..... Vic, ___ _ 

., ... .. llllk: ....... c.n.11,..? 

We kno"' Tc-um 1hml. btg. bul wt 
can· 1 blame the ~thcrncl'$ for 1hc 
O\·tt·larsc pr ogu m lmn "'h.ch 
appeared 1n M1crop;Kd1,1 Sound 
last lllCCk ,n an an.elf: on 1hc 
T1994A So.kt.t.ll)'~am' 

The first cxampk ~Id read 
10 FOR f •200 T02500 

The SC<'OO(I cum pie should be 
10 FOR f •200 T02.500 
20CALLSOUN D (·I. F .5) 

In the 1h1rd cumpk hnet20 and 
JO should read 
20 LETL • IIO 
'\OIF II - IIOOR l. • 2.~ TI IEN 
STOP 
In Soundmg Out the Vte. PCV 
M1<ropo,d,a usw I 7, prog,;,im I 
lo!.t a In~ 14'1 ~Id be POKE 
NO, IVf(RND( W40)+220 
Son}' 

.... ~ rAJ..t~ o.U~~ ,,, 
~· .. 

(>) 
PCN Da telines keeps )O U m touch w11h up-<0m1ngc,ents ~l a ke 
su re you en ter 1hem in you r dia r y. 

O rganisers v.ho wou ld like dc 1a1lso f coming e\•en1s included m 

PCN Da1elmes "ho uld k: nd the mforma 11on at leas t one mo nth 
before the c,en1 W nle to PCN Datehne,i,, Personal Compute r 
News.62 Oxfor d Str e<'I. Londo n WIA 211G. 

UK EVENTS ·- °"" IBM Users Conference & Jul)·l?.14 
E.lh1btllon 
Compu1ers 1n Personnel Jui) 12-14 

8thZ.X Microfa" August20 
Acorn User E.1h,bmon August25- 18 

Compulcr Open Da) Septembe r I 

I-tome E n1ena1nmen 1 Shew,· Sep 17-25 
Compute r Ope n Day E1h 1btt1011 September 22 
MKTOCOmpulcrs m Busme-ss Scp27·'l9 
Pe~ I Computer World Shew. Scp29-0c t 2 
Computer Fair °''' 
OVERSEAS ·- ..... International Marro Compu1cr Au1 2-S 

E.xh1bt1t0n 

Natt0nal Compu ter Business & Aua 16-19 
OfftttS)~lcms 
Pel'$Ol'lal Compu ters & Offitt ~p S-R 
Automalion S)'Stcms Ellh1bltion 
Auslraha n Compu te r EJt:h1b1t10n Sep 13-16 

l ntcmauonal Peripheral Equipment Sep 13-IS 
& Sortv.,uc Expos,tlOn 

.. 

·-WcmMey('onfen~nc(' C'cntrc 

Ro)al Laoca'i tcr ll otcl. 
London 
Akllandra Pala«. London 
Cuna rdlnte rnat1011al lloiel. 
London 
Draganou llotel, l ccd~ 

Ol)mpia . 1..ondon 
Centr a l I lo1el. Gla\JQ1t. 
War.te._ Un1\ef\lt)·· Cm-cnll) 
Barbtca n Ccntrc, London 
The Sir Frcdcr.c ~~rn School. 
Wcl11t-1·n Garden C1t) 

·-Kuiilil I umpur. ~h1lan1.1 

Aoc Uand. New Zealand 

Ams1crd.1m, The Nc1hcrlan<k 

M<N.'OfK' Centre , Anaheim, USA 

........... 
Onltnc Confc rc~s Lid, 
0927428211 
Pete r M1rnng1on [ 11;h1bt1ions. 
02712320.JO 
M,._c Johnstone, 01-8019172 
Computer Marl.ctpl.K'(: Ltd. 
OP~l4>1612 
Tony Kamm,s.,,. Couchmcad C'ommunica 11ons 
Ud.01-n81102 
Mornbu,kl L1d.Ol-4S61951 
Couchmead Communtcauons Ltd, 01-778 1102 
Peter Buhh, 01-892 4422 
Montbu1kl Ltd.01-48619'11 
RO rOlt.n 
Welwyn Gudcn C1ty2J367 

........... 
Confcrtncc & [ llh1htl1011 ~hina,c:mc:nt Scrvtcn 
SO"II Hi ii) , 9-A Jalan SS2.S'8Taman Me1ah. 
Pclahng Jara . Sclangor 
"l"radc & lndusln .11 Ellh1btt1ons. 12 Hea ther 
Succt. Parf'IC'JI. PO Oot9682. Auckland 
RAI Gcbou"' BV. Europaplc1n2 , 1078GL, 
Am'ilcrdam 
RKkk:11 E:ch,bioon Promooons PTY Ltd . 
166 Al~rt RQ,ad, South Melbourne. v,c 320S 
Cahncn fapos111on Group SA . (M8J 3808.S 

P('N JULY14-Jl rLY2fl.lllill 



GAMES THAT ARE 
HARD TO BEAT 

\llhy7 B«ause ~ry sing le Romlk action game Is professionally 
written In machine code to gfve you all the thrills and action of a 
fast .movfng arcade game. Every one reco,ded on top quality tape , most 
of them playat>,e eit her from the keyboard°' wtth Joys t lclu. 

A fot of thought and development goes Into ew-ry game - and we 
guarantee no bugs to drive you mad , no Jnfuf"latlng gaps to Interrup t 
you,fun. 

Whether pitted against lnvadtti from alien worlds, t ra<:klng 
hungry shat'ks or frantlcally stalllng the melt-down of a nuclear reactor 
you c.an be sure t hat If Ifs a Romlk game you ' ll have a batUe on your 
hands . The kind of battle that leaves no room for mistakes or MSltatlon . 

COMING SOON 
Rom1kp,~a1leastonefle\Ng;wne 
every month. .and soon chere11 be Rom1k 
g;rnes tor the AtcW1 ard Lynx CClnlJUlffi 

TOP PRICaS PAID J 
~·reNVV3t5onehe IOokout f0t new: !Op 
QlJ,c411rymachine code cYcdde ~ ta 
,w,ymacooe llyouhaYe""""'you 
consadef amark~g.cvne. k>fusknow 
NolJody pays hoghe! roy,llt"" <""1 wedO 



Before you buy a personal computer, 
try it first by renting from us. 




