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REGULARS 
Monitor 2 
Comx rises from Co mput ers for All 

MENU PCN PRO-TEST 
Hardware 

ashes. page 2: contr oversy at software February 4, 1984 No47 Sinclair 's new star 18 
With 1984 only a month old . the O L 

makes a strong claim to the tit le 
Mi cro of chc Year. Ian Scales and 

Geof Whee lwright exa mine this 

latest addition to the Sinclair stable. 

award ceremony. page 3; Unix 
boos ted by IBM and Digital Resea rch, 
page 4; pressure groY+s on Acornsoft 
Jocks. page 5. while JLC locks the 
stab le doo r. page 7. 

PCNChart s 9 
Who's riding high in software and 
hardware this week. 

Random Access 10 
£ JO on offer for the best of your letters. 

Routine Inquirie s 12 
Yo ur qucscions answered on Sinclair 
interfacing. Orie secur ity and crysta l 
ballgazing at the Elan Enterprise. 

Microwave s 16 
Hints and tips for Spectrums. Com· 
modo rc 6-i. Or ie and Atari. 

Readout 34 
Take a brea k from the keybo ard -
se ttle down with a good book. 

PCN Program s 70 
Dragon : No il' s nol just another Luna 
Land er. Give it a run ; Y+C think you' ll 
be impressed . 

PCN Binder s 80 
Keep your PCN collectio~ in pristine 
condi tion with our dedicated filing 
system. 

Doto ba sics 82 

Shtctalr'1 QI.. - micro of Ute year? Tum to 
poct 18. 

Word processi"' on Ille .- ? lltollltr' 1 
£P44on poct 30. 

PCN PRO-TEST 
Peripherals 
At ari in touch 37 
Toge1her with it s new lin e of micros 

Arnri launched a range of 
peri phera ls. We loo k at one. the new 

touch tablet. 

Pushing down dai se s 41 
Da isywhee l quality at und er £300? 
Silver Reed's ne w EX PSOOoffers 
exac1ly that. 

PCN PRO· TEST 
Software 
IBM talk s bu s ines s SS 
David Gues t runs a micro vers ion of 

!: ::' s~~oldtHhionedwoy?M;croCollol the business pro gramm ing language. 

.------------- Cobo l. on the IBM PC. 
Whateve r ) OU want to know about a MICROPAEOIA 
micro . you sho uld find it here. BBC English 58 
Billboard 

90 .,_ ____________ _. Kee p a check on your spe lling with 

Pick up a bargain or make cash from 
your unwanted bits and PCs. 

Quit / Dat eline s 96 
Forthcoming eve nts of a micro natur e. 

PCN SPECIALS 
Seco nd memo 26 
Part 2 of Keith Hook' s helpful 

introdu ction to the Mcmotcch. 

Print on th e cheap 30 
John Lcn icc loo ks at rece nt 
developments in printers that have 
put better qu ality print at lower 

pr ices into the hands of more users. 
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Pull out and keep Spell Check for the Mode l B. Dav id 
An A to Z of Atar i Williams is the man at the keyboard . 
From i1s bcginn nings at 1he star1 of 
the video games era. 10 its latest 
home micros. we examine the 
company and its machines. 

Free comp et ition 55 
More than £ 1.250in prizes to be won 
including six Atari 600XLs and 
software for Atari. Commod ore and 
Texas micros. 

GAMEPLAY 
Commodore: 60 
More dicing with death for 64 
owners. 
Ori e: 62 
Turn turt le or try a few comput er 

classics. 
Appl e : 64 
Get out your old lamp and go 

adventu ring. 

Sincla ir 66 
Mike Gerrard takes a run thro ugh 

five new games. 



Computers for no-one .,,...,._ 
Compu1crs for All. 1hc mdcpcn· 
dent d1.s1nbu1or or hard•,uc and 
software. has ceased trading lea\· 
1ng uscn• and dealers hi gh and di) 

Thccompan) acted as bulk bu)cr 

r~l\'cd, and probably tv.icc 1hat 
amou nt 1f the ~I of returned 
machine~ ,~ 1al.cn into accouni 

and supphcr to O\C r 50 dealt~ ,---------------------- ------- -, 

~~':::~:c:::;~;~;~;::1;·.:~ Comx confusion in wake of collapse 

The supphcn arc ov.cd 1hc 
largest ~urns of mone). Prism. 
v,.-hich supphcd the comp.any v. 11h 

Spcc 1rums. is ov.cd a ·subslanllal 
amount'. behc,ed 10 be ~'ell mto 
r.,c figures and possibly more 
Acom is ov.cd o,cr !JOO.CO> for 
BOC Bs and E.ltttron~ th at h:nc 
been dch,e r cd bul not paid ror 

A cred itors meeting has b«n 
called for February 1710 consider 
the appo 1n1mcn1 or a hqu1da1or 

PCN .... as unable to contact 
Co mput ers for Alri d1rce1ors Jeff 
Wcmnch a nd Stc,-c Vtel.ers 

and bcncfi11ed from 11.s promot,onal 
"'o rl. But 11 •·,u surrcnng a ~\ere 
cash no .... , cris,s that has. left u(o(rs. 
dealers and manufacturcn ov.cd 
large sums of money 

ll ardcs1 h11 •di be u~r<i ,..ho 
faulty machine, ha\C been rclurncd 
10 the company. Not onl)' arc !hey 
unhkcly 10 gtl the machines re· 
paired but also !here arc doubh 
whc1hcr lhC) •111 h;,\c 1hc1r 
machines rc1urncd 

Some dealers arc rcsponchng b) 
offcnng co rcpl.KC faull) machines 
that ha\cbc-cnsc=n t bad.. toCompu· 
tcr1 for All But 11 could depend on 
their ab1hl) 10 Sland the finaoo:11 
loss. 

One deale r , The Compushop m 
Ncv.-cas1lc. sa id 1ha1 11 1-'lo o•cd 
£1,600 for goods pa id for but not 

OIW." company that has 11s ov.:n 
reasons 10 rue the collaJ>§C of 
Computers for A ll is Comx Wor ld 
Ope ratio ns L1m1tcd, the manufac­
turer of the Comx 35. 

Last v.eel. Thomas Yu. Comx's 
general manager and director. and 
Ken Tracton. lhc firm's m ar l.cung 
suppon d1rtt1or. 1ra\·ellcd from 
ll ong Kong and i0Ugh1 PC/1rs 
assistance 1n findin g Compu ters for 
All and 10 .SCI 1hc record ma1g.h1 
about the Comx JS. 

The mach ine. v. hteh uses an 1802 
pr OttW>r chip and comes v.1th 
hu1IHn JO)~IIC:l. and 32K or RAM . 
v.as ra,ou r abl) re\lev.cd b) PC Nin 
1~uc ISandComxc , pcctcd11 to~II 
v,:ell v.:11h a pncc 1ag of £120 

It appom1cd another ll ong 
Kong-based company called Oc r-

Lisa for less as the big Apple 
moves into higher gear 
Along v.:11h an cxtra,aga nt la unch 
for 1hc Manntosh last v.:cek ( Issue 
46) Apple announced a scnts of 
Lisu- 1f at first )OU don' 1 succeed 
. Tbc Lasa 2 scncs h ,u three 
models. un1magin a1i,ely dubbed 
Lasa 2. Lisa 215 and Lisa 2110 The 
range can run the origi nal Lasa 
softv.a rc and !hat being dc,dopcd 

for the Macmt osh The ~tandard 
model has a S&nglc 3.Sm floppy 
v.Me the ,sand 10 ha\C Sa nd 10 
Mb hard d isl.s inside 

Apple Q)'5 lhe ope rating S)'Slem 
has bttn upgraded - 1h1s and rhc 
mtcrod1sl.~u.c rca~1hespccdofthe 
new Lis.as to2 to311mcs1he speed of 
their prcdcttssor That e11her 

mame 10 act as its UK d1stnbu tor 
The first II kncv,:• th at Computers 

for All ,.-as d1stnb ut 1ng 11s madunc 
m1hc UK wasv.:hcn11 read tn PCN 
(Iss ue JS) 1hat Compu1crs for All 
had v.11hdrav..n the machi ne be· 
cause or quahtycon1rol probkms 

h contacted Computers for All . 
.,., h teh until then had been under1hc 
1mprcss1on 1ha1 Germaine -...a, the 
manurue1urer The problems w11h 
the m ach ines th a 1 Compute rs for 
All had see n v.ere tr aced 10 1~·0 
faulty I~ m the machi ne 

Mr Yu said that the IC manufac­
turer now gua rdsaga insl the causes 
of the faults. As a result machmc 
failu re rates arc lov. ·we ha,·c sold 
4-S.000 mach1MS m ll oll and and 
the relurn rate has been 0 .4 per 
cent. · he said 

m al.csthe m fast or the Lasaslow­
takc your ptcl. . The Lisa 2s ha\c 
Sl2 K or RAM v..hJCh can be 
expande d to I Mb. Tbc) also h l\c a 
12.in scree n (1he Mac's is9in) 

The 5tra1gh1 2 ¥r1ll be pnccd at 
0.625. the 215 at 0.37S and the 
2/10a1 O.IJS. 
• No1stow1orccog.111sc:apo1en11al 
golden goose. MK"rosoft ha s 
announ«d 1ha1 11 has a lready 
com erred se,·era l of 11s prodl)("IS 10 
run on the Macrntoc;h. and hence on 
the rest o f the Lis.a range 

All 1h1s mformauon v,:·as corn· 
muni eated 10 Jeff Wein rich. one of 
Compu1crs for All's d1r«1ors. who 
promi sed 1n a 1clcx at the end of 
No, ember 10 issue a press re lease 10 
put the record stra ight Out PCN 
rcccl\cd no )UCh press rele ase and 
Comx has no1 been able 10 get 
rep hcs to 11.s telexes suMx. 

Comx is no-...• loo l.mg for a new 
UK d1stribu1or a nd 1s an ,nous 10 
relaunch 1he machine 

~ms abou t 1hc Jacl. o f 
sof11113rc suppo n ha,·e been O\Cr· 
come. Mr Yu saKI. as 1hc company 
now has a library o( more than 150 
programs inclu d ing languages such 
as Pasca l and Fonh. h has a lso 
produce d a scn al,parallcl m1erfacc 
an d a 40cofomn th ermal printe r ro r 
lhc machine 

Microsoft Basic has bee n 1nns­
la1cd, as ha\C other uuh11cs and 
app hc.aoons - MS File. Chan. 
Word. and Mul11pla n . Not all of 
1hcsc package5 v..111 be 3'\";ulablc 
1mmcd1a1cly in 1hc U K but the same 
could be said o r their tar ge1 
maehmcs 

Th,s ma l.cs II a n cach ,v.a)' be t as 
far 35 Mtcroso rt 1sconccrncd. v.uh 
its ov,·n windows on MSOOS. and 
PCDOS also on the file 
• For a Marmtosh Pro-Test sec 
lss11C46 

School's out 
11),GHI_.., 
Thcr obotsarcgo m g1oschool-o r . 
at least the y will be if the interest 
the) gcncr.ucdat la~, 11,·ccl. 's Acom 
E.duca1ton Shov., is any 1nda1ion 

At leas, four \"U1c11cs or robotic 
dc,·JCC for lhc DOC micro were 
pla ymg 10 large audiences of g<>g· 
glc-c)ed leachcrl at the show m 
Ce nira.11 lall Wcst m1ns1cr In add i· 
tton 10 the old fa,·ou n les - the 
Echnburg h Tunlc an d the 10\er n­
mcnt-sponsored BBC Bugg) - 11110 
rc lall\c nc11icomcn. also g,uncrcd 
some of the l1meligf11 

The fi~ t of these v.-as a Lcgo-l1l.c 
contra pt ion called 'The 8cast1c · 
whteh hool.s up 10 1hc BBC' s user 
porl and operates up to four scn ·o 
mo1ors 11IOSc scnO'.i can then be 
hool.cd up 10 ou1pu 1 ar ms 11ihteh 
a lk,v,')'OU to I\HSI. turn, push, pu ll. 
hrt . lower. open and dose \"arious 
obJccts The Bcastac is manufar:· 
turcd by Commouon (Computer 
Opcra1ed Motion) an d sells for 

£49.95 - with scn ·o p rices s1aning 
at£14.SO. 

The .sccond was a similar dcncc 
that isn' t eniir cly nc 111 but s11II 
remains popu lar'. the Armdroid 
Robo tic Arm from Co lnc Robo11cs. 

The ot he r main draw .seemed to 
be add-on memory an d pr0ttsso r 
S)'$1Cms for bot h the BBC Mter o 
and the E lectron. 

Broad way Electronics was sh(w.·. 
ins a plug·an use r port and pnntcr 
interface card for the Electron th ai 
11 hopes 10 ha,c in production 
with in a few weeks - and sa id 11 ,s 
now making plans for a dasl. 
mt crfacc sys1em . A spo l.csman ror 
the company u,d, altho ugh he 
hadn·, expcc1cd 1hcrc 10 be a btg 
de mand ror Electron di sk 1nterrac· 
1ng. he had rett1\cd more than 60 
,nqumc s on the subJCC1 dunng the 
few da)'5 run of the sho w 

The compan y has no1 )Cl estab­
lished a price for the add-on cards 
h can be reached on '(0234) ~· 
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Minor mishaps Dragon 64 
compatibility 
-a solution By8rf u Skln,,.,- Bu,g·lh1c told PC\ ' tha1 an or author. a11hc: a .... arcJ ceremony. 

ContrOH!r.) mJrl..cd the "Go lden an\lcablc agn~cmcnt had been John Ph1h1M, Bug·B)tc','31csman· The quc:mon or s.ofl\lioarc rompa11· 
Jop;ucl." a\lt.,ud, la,1.,.,ccl.. v,.hcn the reached h v,.ould !11op prodocuoo agcr ,did c.111 on M.it1hc\lo 10, harc a bthl~ bclVt.ccn upgradcd\C~t0nsof 
,W,Jrd for the lk .. 1 >\n:.1de St}k of1hc iamc~ and-.c:ll 1b)IOCk momcni' s Jlor) a, he aettp lcd lhc machine~ 'A1lh the ~me pedigree 
Game v.cnt to Bug-D)IC for ,i,. Ou1 M;tUhc:"' Sm11h claim, th;tt a .... ard hasra1scd11.sugl)head1n1hccas,cof 
lop--.clhngSpcctrumg.-.mcof 19kJ. Bug· l3)1C :!>1111 O'lloCS him monc) The a11tards 'Acre p resen ted b} the Dragon 64 
\lam e Miner from 1ts~lcsof Manic Mmcr Oa\ C Lee Tr.t\l!I and the \Ii inners Dragon 32 users v,.ho ha,c con· 

Man 1C Miner ,., nov. .ii'° pro- lfc •tllbcl8mftbrual) &nd•1II •crt ,c rt cd to 1hc 6,,1 ,cn1on o r 1hc 
duced h, So(1•.n\: Pro Jech. then he able to 1aLt a manJgcr ial lk,1 A rcade St)lc Game - Manic machine ma) ht(".:pcncncmgprob­
another L1,crpool comP3n) and JlO">IUOn m So£t• arc PrOJl:<:1~. Mnltr km s •hen running their old ~f l · 
the con1ract •hich \l a11hc• Snuth •h1ch 1s prodocmgthcgamc lof the Best Siratcg)' Game- The I lobb1t warc(tran,fcrred from thc32) . Any 
(au1horo( \tan ic \ ·hncr),1gncdl:bt Sp«1rum and •h1ch h:h JU'>I re· Best Ong1nal Gam(' 1\h 01d· ca lls that art m3dc 10 the RO\I 
)ca r ••th 8u g-B,1c 1, nov. under lca'-t:d a Commodo re 6,,1 ,crs,on du ms •hen m 6-1 mode •tll pfotlabl) 
\C"rulm ) hccau1.e of .in alleged Ttu~ •a~ uanslatcd b) Chr1.!l Lan· Game of the Year - Jct-PacL ca use the maehme to rni, h 
m1»1ng comma and h«au~ m IJ" c:btcr Soft"-.ire Jlouse of 1he Yc;u - The problem tslhal 1heoperatmg 
he 1, ,1111 a Junior Though h11tc mcn11on •.as mJ<k Ult1ma1e Play 1hc Game !!)'ilem ROM. normall) '11Uatc:d 

trPC;;.;;;.N..--=p:-::r=-o=m=pt~s=----.:;;;::;;;.;:=::::::;;;::;.;::;;,;jO..:n::-:;t:.h=-e=-=r--=e:--:c=-0=-=r=-d:.1 ~:::~.!~'~.:~~:!~::~ 
&IIC'OOO and &.IIFCFF. gJ\lnJ a 

BBC Maltron Kenneth Baler. M1n1.!ltcr ofS1a 1e lotal h "M>ftmach1ne" The solution 
fod ndu!!tr)and lnforma1tonT«-h· 1s. •henc,cr )OU •ant to u~ a 

conversion ::::~~.;-;.;:;~"'::'i!::,:i:t:: :~~:~·~~~;.::;·~:~.'~~1,~;~1 
Information re\Olu 11on And )'OU &114<XK>or 1638-1 
•ouldn"1bcd1>appom1cd - here\ Dragon Da1a tells us 1ha1 chc 
v.ha1 hchad10..a) al 1hcopcn 1ngof ma,o nt) ofrou11nc\ "lll• orl.us 1ng 
a compu1cr ,ho• m Londoo the aho\c mc1hod. but a k • ma) 

By Pl<n Loter.er 
The \1Jltr on L.e,hoJ rd(I\\UC 22)1, 
no• 3\J1lahlc f0r 1hc BOC \11cro 
Soft•aretomJL.c the: \1Jltro n fit on 
to the BBC \t.3.!!•nllcn b) Jam'o()h 
,1f1er P( ,r pul S1c,cn ll obd.i). 
dc'lgne r of the l.C)board . m touch 
"'llh 1hc ('(,mp.in, follov.ing our 
rcuc111 lai.t Augu,1 

The Le) board orfcl'I a radical 
ahcrna11, e 10 lhe q"Crl) \ l) le. 
"Ah1ch Mr I lohda, says 1s an 
unnatura l •a) 10l)pc 

The M,1l1ron \t.111 \t.OtL \tilth a ll 
1he BBC "ord procc,'°r,. and 
'ij()fl\ti,UC \\t.1lch1ng "•II cnahk ,00 
10 choo-.c hct•ccn \landa rd DB( 
and Maltron L.c)hoard, 

It 1aLc, about four "Ccl!! lo 
perform 1hc con,e h10n. hul )Our 
130C need onl) he a-a, for a (e" 
da), 10 mal e the ron~chOn!l The 
\lah ron l.c)board CO'ih (1()() tn · 
eluding filling and wfl•arc, from 
Stc,cn ll ohda,. J>('I) Mall ron. I~ 

M.._,... key, into WontwiM . 

Orrh:ud Lane. Eas1 Molcslc,. Sur· 
rt~) KT)( oo, Tel 01-398 3265 

~fan, people find the Mahron 
more natural 10 u-.e 

·r or information 10 be u\C'ful 11 not Contact Dragon if )ou run1n10 
has 10 be communica1cd • further probkmi; -0656 7+1700 

COMMENT Tl/13MMO:> 

QL prospects 
Byt .. Su ln 
If )OU •ere the manufacturer of 
•h:tt looh 10 he a huge·scl hng 
dc!!L-1oprompu 1cr•11h a \tanda rd 
RS?.12 inie rf a« and a modem 1n 1he 
pip("hne )Our 1houghb ma) "ell 
turn to the poss1b1ht) of offcnng 
)0Uro-nda1aba~~l"\1ttalong1hc 
hncsofthc Prc!!lcl·based Mic:ronel 

Offshore pirate in Gulf haven 
If )OU •ere running a "OLUB" l-- - -----------------4 •hich prom ised 1b mcmbcn a 

)Crtal 1nter facc-m 1b name slate 
11 1s incapable o( \lmuhane(}U.) 
s,cnd rcC"t"I\C operation!!. a pr e· 
rcqu1!!1tc 1fthc m1crfacc 1\ 10 t'C used 
1n conJunc 11on •i1h a mode m for 
acccssmg Prc'1el "h1ch uses a 
full-dupk'.: mode Under 1h1~ \)~· 
1cm lhe rettn mg mxh,nc au10-
ma1icall) ·~s· char acten bad 
10 the ho.!111111, I n crrorch« L. 

Sinclair states 1ha1 the modem 11 
1s current!) dc,ck>ptng for the 
machine 11;111 be capable of handling 
full-duplex 10 o,crcomc: 1h1s 
problem By John Lott ie, 

.Ahu Dhah1-hJ~d QJdan Sort-arc 
"'Ccm, 10 ha, c ta Len s,oft" .ire pirac, 
ofhho rc Ille co mp.in, rcccntl) 
ad,cru"'Cd OCC . a magazine on 
1apc1ha1apparcn1h 1nctudc,1,amc, 
b) Ulumatc and Imagine 

lmagme·!l fil")t reaction 10 th1\ 
•J\ •\\ ell "e·rc 001 ,en h,tPJl) 
Jbou t 11: hut opc rJ ll()f1\ dircccor 
8~ L\cm, -..:11d lhJI lmJg1nc 
hJd alrC~) conl.K'lc:d 1hc m;1gJ­
lt~carr)tn1, 1hcads. 1hrea1cnin,:a 
ho)coU b) wfc•arc com,»nic, 1f 
lhc, con11nuc 10 publ 1,h Oadan·, 
;uhcr11'lng mJICnJI ·AnJ 1hcn 
the) ·11 go bu,1: he added 

lmai,nc •1IIJhot'C lr)1ng 1os1op 
1he 1apcs com1r.g through cu,1om,. 
but • 111 hc confining 1h legal 
3~11\lttc, 10 1h1, c:ounlr) "W (' 

i.:urrcnll) h.1,c legal OCIMMb m 
Belgium and Sp.un.' ..... " c,cn~. 
·and I can tell ~ou 1t", a real J).ttn 

Thcre",no•a) •c ' rc ~nglo•as tc 
our t1ffl(' lt11g;111ng 1n the Gulf· 

John C'a<k. pubh!!her or PCN\ 
<,1ster magazine, C"omputcr 
AO!!\tier\ and Pc™>nal Compu1cr 
World . •htC'h puhh.)hed 1hc .1d,c r· 
11.!!Cmenl!!. said Oadan's ads had 
alrcad) hccn lx&nncd llc c"<pfa1ned 
that . •h1lc lhc magazines '\t.Ould 
nc,cr l.n<)\t, mgly ear l) ads for 
ptralcd malenal, 11 •a s ofltn d1ffi· 
cull to 1cll 11 "as pirated un11l 1hc 
magazmc \tiaS on the booL., tan<h 

So "hal doe, Oadan Sofl• arc 
1h1nL. or all th1," \l r O.xlan m Abu 
Dhabi fif")l ~1d 1ha1 hed1d no1 • ant 
10 ad,crl1\C 1,-am b«-'Jusc he d id 
not ha, e a litt n\C 10 do'° · \\ hen 
a!!L.cd his rextt0 n 10 Imagine"!! 
alk:gauon tha.1 he "a' se lling pi· 
ra1cd game!!. he replied ·1 can'1 
hear )OU ,cl) \t.CII I must go 
no•. I don"t ha,c time . I ha,c man) 
v.orL. · 

conun utng ..en ice of \0(1\tiarc up­
da1cs. tnfofmatt0n and fint ,hots al 
ru1ure ma1l-0rdcr prodoo~ ,1 may 
bcgm 10 mal e: c,cn more \<'n'C 

The M>(l\tiare update, could be 
do•n -loodc:d . a -.cntec oould be 
orfercd 10 ~ II commerc 11I ~r,. arc 
(on a con111w•st0n Ns1~ perhaps). 
and usen cou ld he kept 1n 1ouch 
•11hcac h otherand1hecomp.1 n) tn 
qucsttOn A\t h1,compu 1crprod uc1 
1<, s.fated pnmanl) as a btbme» 
<k\ L·top tool. 11 could undoub1cdl) 
be enha nced b\ a scn,cc •••h 
ma1l-bo ".: .1nd Tcln faohtte\ 

The manuf:ac1urcr m quc ~1,on 1.!l 
S1ncla1r Research Though 1hc 
compan) hasn"1 (', prc»cd a n) 
plans for !!UCh a !ICJ'\1Cc.1he launch 
of the O L seem~ 10 pro, ,de cncl l) 
the nght rropc 

Accord ing 10 a Smdair spoL.cs· 
man 1hcrc arc no plan\ al pre~ nt 
1hough th1~ doe!!n"t ruk ou1 future 
dc,clopmenu m rhc fu1ure There 
has alreadv been M>mc con1c ntt0n 
O\cr 1hc spcc,ric-.1IKHl!l for Sinclair ·~ 

One of the ~m, •llh the 
Prcstcl standa rd 1) 1he skwi send 
speed I-IO\llc,·cr.1fS1nclairdcctdc d 
10 launc h 1b o-n fac1h1y 11 • ·ould be 
•c:11-placcd 10 choose a d1ffcren1 
s1and.ud •11h hcucr racd111cs Prc­
!!tcl's 75 baud send could be dc­
scn htd lb I p.unt·•atchmg routine 
- 1t is also ,er) cxpc nSl\c m 
cekphonc time 

If Sinclair ..,n·11hmL.1ng m these 
terms . some bod) else ,ho uld be. II 
seems faith «r latn that man) OL.s 
•111 be sold o,cr the nc"<t rou pk of 
)Cars-enoug h 10 prc:3oCnt a golckn 
opportun ll) for the ne"<l (and 
\titckl) predicted) btg compu lcr 
dc,clopmcnt - cffc:C11\C micro 
communicatt0 n 

G 1,cn Sir O"e's ra1hcr «-lec11c 
approac h to high 1cchnolog) . 11 
seems at 1ta,1 :i p<M1bthl) - keep 
•a1c h1ngth 1s~ 



VIEW FROM AMERICA 

B)'Cllris R°""Y 

American 
dream 
gone sour 

Silicon V...,. , the land of lloltubund Ftm1risforthe tle<ltvnlctribe , 
riglrt? Riehl Indeed, but -hlng's ... 1u. 

No1on&erdoHev e,yJ1>11"'chlpdfficnet-U, llis10bstme ... nkor 
forthe "'-IMd Und . Fo<1st..t heconi oflonl a houH lnthe Valley; 
-.lly, the Valley Is toklftl on a d..tltt repwrtlon that Is mon, the 
stuff of niptmares tbn the aood lift. 

HouH prices lo IOUo,t-llflor sections &ke Los Altos Hills and Po<tola 
Valley hr,o,..,. th"""11 $300 ,000 for the basic Calilorftlan ranch 
housawiththreoac-. Thlslsatleastlwlc:owllat,.. ' d pay In the most 
upensi,o 10bul1>s back Ent. Nobody can atfonl that unless they'ro 
eamNIJSlOO,OOOor so, and thus companies in the Valley find it htird to 
rocnril: to one former Valley-dweller ft looks this way: 'The enclnett 
w11o h..i a $75 ,000 place bra lake In Minnesou cani buy anythinJ 
hero.' 

MHnwhilothoseal,...tythttoaropn,dudnJthesortofstatllllcsto 
make sadistic ps)'<holoclsts drool The divorce me Is a...., the 
hiJhest In the country. Child abuse, dnc abuse and elcoholmn hrto 
become commonplace. Dadsc:omo home from 80 hour-ks-'<in1 
on tM Mxt &:tMration of wonder machine NI 111 atmosphere of 
entrepreneuriat exdbtlon and 1it' s likt comina down off • doud ,' to 
quote Juditll laf"IH , wt.o has intlf"riewed llundreds of Valey women. 
'They just cani ....... the borecloffl.' 

tt's killinc most of them, ' asseris a psycholo&fst famlfilir wtth the 
sceno.[,eryon<1isdrifflltosucceedbrthenewsofnelchbourswhojust 
went pubic on Wal Street and made millions. They'rocaupt up In the 
Silicon Gold Rvsll. Nobody can sleep n a ,...11. 

Life.style emulation .... $60,000 a rear enoneers out 00 ll)Ondiftl 
- on the llr<flJth of the millions the)' know the)' will make in just a 
coupleof y..,., Spnklftlof this phenomenon 0.-Rqlna Kriss, a family 
thoraplst in Polo Alto, M,s: 'They aro spendiftl $500 one nlpt out­
the best wines, perfect childr<n, perfect dma •• . Meanwhile at home 
lhey'ro ficl!IIRJ like dop.' 

b en worse for many is tM cloud of paranoia and suspicion thllt llu 
settled Offl' the Valhy in the wake of sundry spy Hnsatlon s. Who's 
bualniwho? lnsomecompanlesem~,oculal1ydt-buJtheirown 
offlc:os - be companies that inw from smaU linns "'"nded br 
dtftdon from older companies.,. wa,y of atktwfin, the same thine to 
happen to tllem. n.e, demand lofally and wlH enforce ft In court. 
Nobody knows who the)' can tnist. IBM 1nd Intel, a'"°"' olhon, ..... 
tak .. ...,.,., action """" Insider tnftors. 

Anyone k,YOIYe,I I• a broakth"""11 PNlitd t- cloys must move 
cautiously k,deed. 

No, Is thtto much Mtet, oublde the office. Sp;es .,. .. ..,...,...., 
MfYin&eY1ryon<1fromthoKCBto thelapannecompute<concttn1 ,and 
wlltnthttoaruplestl>ero ls the FBI. In addltioo, all manne<of hustlers 
andcon·artistslloatlh._t,thoValltysoclalsceneoeeklRJtheirproy . 
The nrle mlJ1,t be expressed thus: the -,, cocaine la the ,_,. , the 
-,, likely ft Is that-of the parties.,. not who the)' seem ... and 
that someono ls filrninJthe pn,ceedi-

One IDlhlt many Silicon Valley people -'d loff to know ii that of 
1lte Slladow' - the pef1M'tnt« of the micro industry's first chain 
letter wlolch boosts the AIBMUCO (Anti IBM u.........,nd Cueri .. 
OrJaniution) that exhotts Its rtHerlto 1cont.minl'te t8M11 d.atabue' 
endclairnsthat ' ffthoPCJrlsarilleaimerlatAj>ple '1 lleCashCow ,then 
netwonl;ed 68000s are c.1nnon1 ahned .t IBM's mainfrenM doc•'· To 
)oinAIBMUCOwriletoF ourth Court,HttmosaBeach,Calilomla90254. 

But ff Silicon Valley people laco lonnklable ollstadH lnthelt pursuft 
of wulth and happinosalhe)'a,.alllthefimtobeollfflda computer 
driven Mnso,y depriY11tion tonk n a wt.-style aid. Psytion of Palo Alto 
cb,ses $20 I n hour for a two hour IHSion lylrtc In I brine-lilted tonk 
- an Apple II dri,es I ricleo system lloatiRJ k, the darll above JG11r 
l1Hd, to flld,.... bnirl such qes n the perfect backhand ove, and 
Oftr, in Yideo and slowmo, with compucnphics-untH you set tt r\cht. 

Unix universal 
The rccognmonof Um:c asstand.ud 
opera11ng S)'~lcm for 16-t'III and 
J2-b1t compu1cn 1ool. a t,,g step 
foni.ard la{,t v.cd, foUov.mg 1"0 
separate annou~mcni.. 

IBM '-11d1t v,1lloffcr Um~. under 
the name of P(' IX. for the PC in 

Apnl in the US. and Digital 
Rciearch rdcaSC'd det:ul~ of an 
agreement v.11h AT&T urldcr 
v.hosc umbrella Unui: .,.,a.) dc'\lloCd 
10 dc,clop a hbraf) ohpphcat,ons 
sof tV1:uc for programme~ and end 
u,crs 

But lhcrc arc d1\crgcoocs m 
approach In l.ccpmg •11h 1hc PC 
ph11osoph)'ofusmgpro,cn some 
•ould \3) out-0f-da1e-1cchnofo­
&) • IBM h!b op1cd for an 1mple· 
men1a1t0nofUmx S)'Slcm I l l 

D1g11:ril Research. mean•hllc. 
••II be oonctntra11ng 1h dforh on 
t he l:11es1 ,crsaon. S)~lcm V. and 
thconedcs,gncdh) AT&T1obe1hc 
oommcrc,al standard 

The s.gnaftcancc of 1hl\dcc1s1on 1s 
1ha1 AT&T has alread) signed 
agrccmcnb •11h lhc maJOr ch ip 
manufacturers 10 s1andard1sc on 
S)~lcmV 

D1g11al Re~areh 1s alrrady ,n. 

,ohcd 1n thH and 1sdotng 1hc ·pon· 
on 10 the 286 chip for Intel 
Motorola ,s doing its own pon for 
1hc 681'.XX) family of pr0tt-.son 

18\'f's dcast0n 10 1mplemen1 a 
,cf)t()fl of Unu: on the PC opens a 
range of 1cehn1Cal and sc1enhfK" 
soft111,are for PC users as •e ll as 
g,nng the Big Blue's seal of apprO\ • 
al 10 1hc muhHas l.mg. mull1·uscr 
operating S)'Stcm 

ln1ercst1ngl). IBM has 001 opted 
for either of the t•o lead ing 
commercial 1mplcmcnta1ions. 
Xenu:: from Mtcrosoft and UmPlus 
from Un1Sof1. Jns1cad,1hasgonc10 
ln1erac11\c S)'stcms. a small Cah· 
forma l'la~d )()fl,.arc house 

111e mdicauons arc that 18\1 •~ 
a,oidmg dependence on one ~fl· 
•arc company . The romran) ,~ 
•orl.mgon other ,c:r.io nsof Un,, 
for use: on mainframes and <Mhcr 
products 

In 1rue IBM fasht0n 11 1s not 
rc,cahng any details nor will n 
d1s.c:u~ •hat operating ~)~lcm ""'II 
be uf.Cd on us present proJcct. the 
Popcorn. bclic,ed to be ~d on 
the Intel M>l86. Some IBM·••uch· 
er~ !ta) Microwft i~ not 1n\Ohcd 

Sirius & IBM boards abound 
O.:uanex • 111 release a S,riusexpan· 
MOn board plllS a modem board for 
the IBM and Sinus m earl) Apnl 

The c:xpans,on bo.ud ••II be 
l.11tcd out • 11h 1 .. 0 serial potu. one 
paralle l pon. doc:l.. batte') bacl.· 
up. fined memo') of 12hK upgrad· 
able 10 384K and a pncc tag of 
056.lO. 

The modem board. for use on the 
IBM and Smus ... ,11 '-'bt £In.SO 
and ••II enable )OU 10 dial mto US 

and European nct""orks as •ell a,; 
those in the UK 

Da, 1d ~. d1r«1oror Da1anc'<. 
'\aid as long a!it c,cr)t h1n1 goes 
acrordmg lo plan. the board will be 
ccrrr (Europran Commun1ca· 
ttons Standard) and Bell Telephone 
oomp,311ble 

II 111,III come '41th rommuntea· 
lt0nssort•arc. and by Apnl may be 
accompanied by a V~'4da1a t)l)C 
pacl.age 

BBC Micro through a lens 
One of the more unusual DOC 
mK'ro peripherals has hcrn g1\Cn 
greate r scope: by the add ition of1•0 
sof1¥o-arr pacl.aJcs 

01g11hursl's (022.l 208926) ~he· 
ros,ght \'ISIOn S)'SICm nQW 1ncluOO 
DOC 111· RC>. - hKh lcb )OU dis.pay 
a 256 b) 2.~ 1ma.,1:c m mode 0. and a 

Photo Graphics pacl.age •hK"h 
d1.spla)-s an image of the same 
reioOlu11on 1n mode 2. representing 
colour on a monoch rome d1spla) 
,. ,,h grc)- shade~ 

The \f 1Cr<Ngh1 S)'Stem - a 
camera. 1hc soh•arc. and docu· 
mcn1a11on -cosb £.570 

_ ............ _Mlc_lo_ 
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Acorn locks 
under attack 

Printer prices plunge as 
importers crop the daisies 
Da1S)'\tihccl prm1cn arc droppmg pncc of £553 from Sm11h Corona. 
1n pncc faster 1han the C)C can Oa\td Roberts. managing d1rCC1or 
follow This 1.s mainly than\..s 10 of Oaytron. sa id 1he com pan) had 
BrittSh d1s1nbutors bu)ing large purchased a large number of TP-

Pr~urc is gro'A mgon Acorn e:11hcr 
to ttlu its copyright pohcy or to 
change 1t.s k,c:Ls ... hoks.alc. 

Acornsort has launched a service 
1ha1 11 promised ~fore Christmas 
10 k:1 O'II. ~rs or casscuc-~d 
sof1v.arc 1radc in programs for d1sl. 
cqunralcnua 1 half the normal pncc. 
But at the ~me hmc another 
magazine ha~ undcrnuncd its lock· 
mgmcchamsm.<kmon stra11nghow 
simple a mancr 11 is 10 suks1cp the 
pro1cc:t1on of a soft,.-arc lod,. 

Soft..,11rc hol&SQ sclhng rouunc< 
'A1th a s1m1lar pu~ arc al:so 
continui ng 10 trade. and an Acorn 
spokesman said ; 'Until IOfflCbod) 

prodUtts a lod.. that'~ uncrackable 
)OU'll1us1 ha\c 1ol.ccpo n chang1ng 
)OUrlock' 

Acorn hasn·1 gt\-C:n up hope of 
pro1«11ng 11s §Ofl...,'ilrC: 1hrough 

~t~f:;~e!u~:~~~g;;:t i: ::::·
1
~,

1
~,~~:!~e;';:::;:r.~ ~Dataplus1sabosc lhng them at 

mo n thly Pn son.al Con1pu1u World margin Another oompa ny 10 C\lt costs 
berore Chris tmas ( ls.sue 42) n sa)'S Thc latest company 10 sell pnn· rettntl) h as been Kia.,_C), v.hic h 1s 
that II maynow 1al..eonAco rn User ters at cuH hroat pnccs ,s Da)tron sdlinga da,syv.hcelat.032 .SO.Th,s 
for an art1dc the magazine ran in llS v.h,ch is o[fcnng the Sm11h Coron ,1 pri nter is the same baste mode l as 
February issue. ·Some actt<>n ,s TP-1 (Pro-Tested ,n Issue 19) at 1hcTurbo20(Pro-Tcs1ed in Issue 
being considered but I don't knov. {ll"l. ntarly{J())und c r thconginal 45) v.-hich cost £459 

:a;~~ngomg to be.' said the !-;:;;= ==================;-I 
But in th1scasc II may not need to 

go to law Rcdv.ood Pubh sh ,ng . a 
compa ny or v.hich non~x«ut1\C 
Aco r n director Chmtopher Ward 
as a direc to r . ,s ,n the process of 
buying the mag:umc. The Acorn 
spokesman acl..oov.tcdgcd that 
hnk.s exist bctv.ccn t he t•·o com­
panies and adm,ned that the idea of 
Acornsoft ta"-1ng legal act1011 
agains1 a Redv.ood utlc \l,aJ an 
unhlricly pr~. 

Prestel charges in time warp 
If )·ou"ve JUSI J0 1ncd M1Cronc1 and 
)'OU\·e rect1\Cd a Prestcl blll )"OU 
don't understand. there may be a 
good rca!>On Prcs1cl may ha, c 
started b1lhng )OU before )'OU 
aciually rectl\cd )Our modem and 
-.ere 1n a ~hon to sta rt mcumng 
chargc.s 

M IC'JOOCISCnds the papcl"Ylork 10 
Pr cs 1cl and its dispatch dep.anmcnt 
at 1hc same 11mc on rccc 1pt of)·ctur 
order. so Prc stel ac1ually s1ans 
b1lhn g )OU fo r the standing charge 
without h a"mg a n) confirmation 
that you',·c rcct1\Cd 1hc modem 

Micronct sa)'S 1ha1 there arc ,cry 
fc\lo cases ~here dcla)'S ha, ·c occu r · 

---

r ed, and that 1hc Vl'X5<XX> modem n..£XUS-As l8C..,. d RI 11 ••.., ~ ~ tn. Actnt. 
hasal\l.B)'Sbccninamplc:,uppl) ---~~a........,.i ........... ,..c...llirWp: 

But at least one reader wa lled 12 ..,...._. s,,.e.. C0.223 2717911 IMil...,...... • UOt ...... tlt,,t 
wcck sbcfo re afault)VfX.5000v.as C!Nlel ... .,.. .. _,....,a.i.......,...., .......... -. .. 
dch,·ercd. and he -.as bdkd for ..._ .. tlNi ~ tlN: ~ii .... ....._ tilt f1n: M; ..,..._. 
mostofth1spcnod .,._t. .... ..,.KWNt.l.W.,.... .. ....,. ................ 

MtttOnCt claims that this is ,·cry __. • ,u, C. ICft.. hlcal. FtrtrM,. r.u. ...., CeiNf. n. ...,.. ..., 
unusual. but 1,ays that m ,uc h cascs ~uMecNl:tust ,..VAT ... nn:• t130. 
anangcments ha.,.·c bee n made to f----"-- - ------ - - --- ---~ 
,upply a cred it ag:u nst )OU f Prc s1cl 
account 

So 1f )·ou'"·c scn1 off an order for a 
Vrx5(0). maL.c a note of 1hc date 
)OU rett1, c )OUr Prcs tcl ac"-nov.· 
lcdg cme nt . and if )OU ha,e lo \lo.ut 
longer for )OOr modem. let 1he 
co mpan y "-no~ 

Kaypro cuts 
CK Computcn has dcadcd 10 
r educe the pncc or the Kaypr o 10 
transportable business computer 
(Pro-Tested. Issue 35) 

According to CK the Kaypro 10. 

w11h 11s IO~tb hard d is"- storage. 
accounts for about ha lf the current 
Kaypro \-olume m the US Tlus has 
en abled Ka)'p ro to cut 11s own costs 
b) high ,olumc component ordcrs 

The Ka )pro IO \\ 111 00\lo cost 
£2.59S-a £.JOO drop on the 1m11al 
pn« 

• • SOFTWARE The new releases 

I 

VlnCMII: Case~ Computer S1mula· 
11ons (01-8S80763) ha s pubhshcd 
a dolc n games 1hat m1!( ad.,.cn· 
turcs. Slr. llCg) ' games and shool­
em,ups ror th e ZX:81. Sp«1rum. 
BBC and O r ,c I For the Spee· 
trum the re a re Air line. A uto­
chcf. Brc:v.·ery. 8n11sh 1...o'Ala nd . 
Corn Croppe r , Dallas. Print 
Shop. and Managt: for £6 t'ach , 
Forthe samc pnctarcGangstcr s, 
Polari s. P1undcr . and Smuggler . 
For £.S there arc Ab)'S.S. B)tC. 
Camelo t and Soh1a1rc- many of 
these arc a,a 1l:1btc o n the o t her 
S)'Stems: contact Cases ror fu ll 
details. 

s,.d.nlal : Au1omat a (0705 735242 ) 
has launched ano1 her assau ll on 
good 1astc 1n 1hc form or PJ. 
ba lled. the la1cs1 game to featu re 
11s egregious hutc crc:auon Pa· 
man The game can be pla,-cd 
w11h a Kcmps1on JO)~lld: and h as 

re, FEBRUARY.if 1984 

a musical Mngle. oo less. on the 
01psidc Th e pncc: is £6 . Phipps 
Assooa1es (01-393 0283) has 
released four games for Spee· 
1rums.allai£S.9S. K1\krKmgh1 . 
Hou.scorthcLm ngDca d. Loony 
Zoo an d Bull Run arc the ut lcs. 

Orie: Tanso fl has released Rat· 
Splat. \lohich p11s a ~Vle rman 
against chccse-crncd rats. It 11 
£7.95's -.orth of good clean run . 
as )OU can 1mag1ne 

Business 
~ 11:A~read shectmorcpowt'r· 

ful than V1sicalc Ill the da, m 
made for U ltra Plan from 
Vidcx: . DcitgncdtObc:U)(d~11 h 
Vidcx's Vtdco1crm BO-column 
card )OU can generate KJccns 
w11h up 10 128 colum ns. h ca n 
also • o rk ••1th add 111onal mcm­
OJ) ca rds for mode ls as lar ge as 
512K and IS compatible -. 1th 

V1s,cak files. It oosis £139 plus 
VAT from Pete and Pam. 

NIM: Al-so from Pete & Pam COM("S 
S1dcwa)'s. a program that lets 
)'OU pnnt out all the spreadsheet 
co lumns )"OU need \lo1th one 
command As 1hc name sug ­
gests. 11 gets )OUr printer 10 t urn 
the spreadsh«t through 90 
degrees cffce11"d) pnntmg the 
sheet out s.dc-. B)'S - grca 1 1f 
)00 • ant to pnnt a 120 ~umn 
spreadshce1 on an 80-column 
pnnlt'r II v.o rlr.$ •1th • number 
or pnn1cn. including Epson and 
IBM graphics pr mlcr. and as 
compa11ble ,v,1th 1·2-3. Vis.· 
Cale. Muh1plan :and Supcrcalc 
as -.e n as most -.·ord processors 
S1dcwa)'SCOSIS £SO plus VAT 

s,.c:tn,. : Richard Shepherd Soft· 
wa re (06286 6353 1) 1s b1dd1ng 
for the title of first profcssion:11 
sof t-.·arc for ZX Microdn,-c 

•1th ,1s Cas h Cont ro41cr prog· 
ram h is a home budget ing 
program 1ha1 can h andle 400 
t ransactKms •hic:h can be a u10-
m:11ically allocated against 16 
sc lce1cd budget hudmp The 
pr ogram costs £9.95 and comes 
on casscuc but includes an 
op1ion 1n 1hc ma,n menu tos.a,c 
1hc program onto a blan"- M,c­
rodmc cartridge •hen su pplie s 
arc mopre read 1I) a\allablc . 

Utilities 
W. 8600: A l6-b1t,eD10 n of1 hc 

mult1,usc r Oasis operating 5)'S· 
1cm is now available in 1he U K 
from ln1clhgcncc (U K) (01-740 
57.SS), lnadd11ton to support ing 
compiled and m1crpretcd OasK". 
RM Cobol a nd C. lhe operat ing 
sys1cmcomes,v, ·11hCP M86and 
MSOOS emula tors w that you 
can run )'OUr cx1st1ng sort-.·arc. 



Its lonely at the top 
TULIP SYSTEM®I 
ofCompudat 
WANTED: E UJ(S TOP 50 DEAL 

Compudata mar kets one of ,he most 
powerful and fastest micro compu ter.; in ,he 
\\Orld. 

Thi s is du e to the applicati on of an 
8086 microprocessor and an 8087 arithmetic 
co-processor. The fourth generation is now a 
fact; not only is speed important , but also the 
ergonomic requirements satisfied. The case 
with which the TUUP SYST~ I can be 
opera ted is unparal leled, partl y due to the 
vast ke7.board with its J().j keys. What is 
more, 1 UUP SYSTEM• ! can be used with 
man y types of available soft ware. 

(ntemal memory capacity is 128 k 
minimum extensible to 896 k. Floppy di sk 
units are 800 kb formatted . A 3.50 Kb unit is 
also availab le for low cost app lications. For 
high speed and high capacity requirements, 
hard disk units, using Winchester techno ­
logy, are available in capacities of 5 and 
IOMb . 

The 8 standard character sets ensure 
maximum flexibility. The colorsand the high 
resolution 1,....aphics make the T ULIP 
SYSTEM'" I unique . Con tact your dealer, he 
can tell you all about it, or" rite Compudata. 

Computer • Pt'()('t, )()f HC~1,, K087 lopt) • Clock H \lt u • 
RA\I llKR!lil, Kb • ~a.I I o RS :U.! • Pa,-a!lt l I o 
Cc-ntrooic, romp.• lntttfM"r, I lard d,sk., tat~. l,ght~n • n 
dn.kconlJ'Ollt"r8u1eh T .\'•inch • 8ufftrd Kt,boiLnt I04 it',1 

~~:·,~tb.t~T6~!,!~U..,~~~;)i.~~::x'.:rto!'t. 
1.1)¥> rn.graphic:1 IIJ0), 1t,0• fl1ghrn.iraph.c, iRh,lKM(opt) 
• Colour M • lnte-m:.u char r.tU 8 M>ft"' M"ltttable 

l"se:i.:-d::;;;: f ;;;al:;h;Tlli.l;'s Y';™ a ~;;u;" - - - - - - - - - - - -

I ro mpru>y 11::Dl " bfad,.. road Amd-' """'" s, name Annes Lancashire. Or direct to: Compu -
I position ~ da ta bv Harnbakenwetering 2 523 1 DC 

I town 's-Hertogenbosc h Th e Nethe rland s Tix: 
postcode ' · ' ' ' .50316 cdata L Tel: +3 1 73 422(),15 I 

i..::'=·---- - - - - - - - - - - - - - - - - - - - - - _ _J 



Tape copying locked .,. __ 
An American happtl) exiled m 
Oarnsk)' ma)- ha,c sol,ed a prob­
lem 1ha1 hasdcfca1cd all-oomcn for 
)Cars- how to protect tape-based 
sof,,.are 

Jim Lamont. head or a 1ape 
duphcalion business 1n lhrnslcy. 
has apphcd for a ratcnt on 1hc idea 
that he ref en to a) Cop) IOC'k 
I ron1eally. he may have 10 change 
the name since Export Soft\l.'":lre 
ln ternaliona l alrcad) uses 11 on a 
d1~l S):i.tem (Issue 38). Bue Mr 

Lamonl's Cop)lock apphcsonly 10 
tapes and he claims that 11 1s 
foolproor 

·voucan·1 make a cop)' Crom one 
c.asscne r«order 10 ano1hcr . · he 
~)'S. 'It can·, be coptcd b) a 
machine rode copier. nor could 1t 
e,crbc.· 

Exact ly ho1111 the idea 1111orls 1s a 
subjcct 1h:u Mr Lamont ,snot about 
10 c'°pfam 100 precisely. ' It"s a 
cc:Mkd 1mpnn1. m,1s1bk 1n use, on 
1hc master tape . II on ly appears 
v.-hcnso~bod) tricsmcopy11.·he 

Headstart trio 
Three ne~ bus1ACSS mlCf~are due 
from lnlcrtcc m April 

Kl'l<.>"'n as the I kadstarl range. 
the) arc the VPU 128.512or JOCK) 
The 512. ror £3.329. has512K RA~,I 
upandablc to I Mb and ~ 1 

SJnglc d1sl dmc w11h I SOOK J't:1n 
m1crod1sk Like the rcs1 of the 
famil). 11 hill a dual procnsor - a 

Oisk Dmn= A new Jin micronoppy 
drwc has been launched for the 
BOC micro. Thc ~-hero Pulse 
from Northern Computers 
(0928-35110) comb11\C$ compact 
size """h I compact price For 
(169.90 (plus VAT) )OU 1e1 a 

dn, ·c. double sided IOOK ut1hty 
disk. cable and U5Cr manual 
l ndudcd in the soft"'arc 1s a 
ut1h1y that allov.>i )OU to uans· 
cnbc sof11111·are from ca§SCnc or 5 
hm d1slon 1oa micronoppy. Al 
the other end of the scale Ne'k· 
bury D ata (07S4.0ISOO) has 
s,gncdadcalw11hMaxtorCorp 10 
manufacture and market 5~ .. m 
W1nchcs1erdn,esw1thcapaa11cs 
of6SMb. 105Mband 140Mb 

PrW:llt'I.: Brothersccmsou1 topl"O\e 
11 can male 1he cheapc.sl primer 
a,a1lablc. The IIR -5 costs JUSI 
(147(plus VAT)andcanopc ra1e 
on battery or mains power 
Pnntin g speeds or JO cps arc 
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Z80A and an 8086 - "'11h the 
former running a1 4 Mhz 1nd 1he 
la1tcra18. 

h runsCP MSO and MSDOS. has 
18 function kcrs, a numencpad and 
RS232 and Cen1ronics type pnn ter 
pores. Thcrangew1llbcd1.)tnbuted 
b)' Prorcsst0nal M1croromputcrs in 
Longstan1on. Cambndgc. 

--tlles,.ct,-­tolOllllllolf ... 
possible "'1th IOor 12chancters 
an inch using a 9 b)· 9dot matrix 
h 1111c1ghs only J~lbs and comes 
w11h a chotee of RS2J2 or 
Ccn1ron1cs parallel m1crfaccs. 
Thccos1 of p1<>1tcrs also seems 10 
be conung ck,,\\n Pelc & Pam 
Compu1crs Soa)'S that It hopes 10 
take dch,cr~s a1 the end of 
February of the S\l.ect·P Model 
600 Six Shooter graphlCS p&oucr 
and to sell them at £.850 (plus 

5a)'S. 'We put 11 on 10 the mas1cr 
tape as the program atsclr gocs on . 
That m,·oh cs some spcciahscd 
cqu1pmcn1. but )OU can bu) that ror 
about £200_' 

JLC. the compan) 1hat h;u; 
<k,clopcd Cop)lock. intends 10 
hccncc 11 such that !he pncc of 
applying 11101apcs <1hould not work 
out at higher than lpor2ppc:rcopy . 
Mr Lamont commented: 'Every 
tape that's pt rated hurts us as.,·cll as 
the 10ft...,.arc hou~. and hence the 
customers - this tdca v.on't m· 

crcasec;.•oMsonc hulebit." 
'Cop)lod, 1s something v.c·,·c 

been 1rying 10 do ror about t'I\O 

)Cars. and "'c',c been pulling 11 
1oec1hcr piece by piece: he s:ud. ' It 
mdudcs a ,et') short program 
mingkdin101hcma1noncandsomc 
clcccromcs 10 pu1 thc 1mp,1n1 on to 
1hc tape - "'c·,.,:: had to lool at 11 
from1hcduphca1or"spo1ntofv1c• ' 

PCN hopes 10 test Mr Lamont's 
da1ms for Cop)locL 1n a forthcom· 
ma issue. An) body 1n1crts1cd 
1hould con1ae1 JLC on 0226 87707. 

System builder swings Pick 
An apphcatlORS gcncra 1or for 1he 
IBM PC ha) been launched to run 
under the Piel opc:rallng system , 
reputed to be the cas,c:i.l dc,elop­
mcnt en,1ronmcn1 a,a1lablc 

The package 1s c.allcd S)'Stcm 
Builder and 11 runs under Re,·c l· 
a11on. Cosmos' 1mplcmcn1a11on of 
Ptek. This oombma1ton should 
make the PC as accessible 10 
1ncxpt"ncnccd users 1s 11 rould 

VAT) each 1bc p&oucr has I 
ro1:u1ng carouse l hoklmg SIA" 
cok>u r pens (from a chotcc of 12). 
2K bufrcr and a plo111ngspced or 
14 inches a second A novel 
reature 1s 1ha1 the ploucr au10-
ma11call) scnSC"s if a parallel or 
seria l 1n1erfacc 1s connected and 
s11111tchcs 10 the por1 m USC' The 
Six Shooter comes •11h the 
SY.«t·P graphics language and 
can be uscd111111h Appk, IBM and 
C PMm ,c,05 

Jo,stkkt. : Emu Computing (0262· 
602541) has cut 1hc price: or 11s 
Arcade Profcss10nal Joystick to 
£28. 95 and ,soffenng a Ne"'' Year 
bonus to existing uscn - a 
refund on the poccd 1ffcrcnoc. In 

poss.bl)' bc. 1fS)Slcm Builder ll\·es 
up to the cfa,ms made for 11 

It 1111111 be supplied on Ropp) or 
hard disk b) Aston Technology's 
dealer nc11111orl. and 1hc price is 
£632. Re,·cla11on on the PC oosts 
£977.50. 

SyMem Builder has an cnqun) 
language that permits you 10 use 1cs 
database 111111h Enghsh·hlc corn· 
mands 

add1tton the company 1s offcnng 
mtcrfaccstousc the JO)-stK:k 1111·i1h 
the BBC8and1hc Dragon. AGF 
I lardwarc (02.4382.3337) 15 tocut 
the pnoc of IIS programmable 
JO)'Sl1cl interface by £6 from 
March I. bnng,ng it dollll n to 
06.95. The second pla)crsod.ct 
has been sacnrteed but a dc'ltgn 
1mpro,·cmcnt a lio-.'S 1hc use or 
the Oute .. shot II JO)~ttek's rap,d 
firefca1urc 

5olmd Box.: Fed up with the sound 
from your Spec tru m? Zeal 
Marlc11ng (02.46-208555) can 
help "'ith a sound 'booster' 
oos11n1 £14 99 II ~ug.s IRIO lhe 
Spectrum and gi,cs )'OU a Jan 
speaker with ,·olumc control 



AMAZING sonwARE BARGAINS BY MAIL 
TELEPHONE ORDERS WELCOME 100s OF TITLES AVAILABLE 

SPfCTRUM OURP!ICE COMMOOORE 64 
1 1WilCt11NER 8UG8YTE£• 95 1 HEXPERT 
2 HAlLOfTHETHl~S CRYSTM..£150 2 MOONBUGGY 
3 ROMMELSREVEftGE CRYSTM.ts 50 3 PILOT&4 
, ATICATAC UlTUolATE£4 50 4 SPRrTEMAH 
S JET PAC UlTIMATE£4 50 5 HOWERBOWER 
6 U.INAAJETMAN Ul.T1MATE£4 50 
7 MRWIMPV OCEAN£5 20 VIC 20 
: :~BACK =g: I KAAZVKOhG 

10 CHEOUEAEOFUG PSIO~CS95 2 l.ASERZO~ 
11 JETSETWIUY SWPROOUCTSt:500 ~ = :Iw~·~::e ~=t::g: SJETPAC 
14 ZZOOM IMAGllliE £• 49 
15 AACAOIA IMArnNE£4 49 

TEL 01·2211473 

AAIROG£'6 99 
Ah1AOGC6 99 

A800([7 50 
IHTERCEPTOAC':5 95 

UAMASOfT t6 50 

AhlROGts 00 
LLAMASOfl t6 50 
LLAMASOfl t6 50 

IMAG1NE£4 75 
UlTIMATE£4 75 

SPECIAL OFFERS FOR SPECTRUM 
THE HOBBIT - MELBOURNE HSE £10.95 

VALHALLA-LEGEND £11.95 
ALL Pff!CES N'.:1.1,1)( POSTAGE • PAQ<WG SOI) C>tEOUEJPQSTAL ORDERS TO' 

DSS DISCOUNT SORWARE SUPPLIES 
8 PORTUNO ROAD, LONOON W114LA. 

ACCESS WELCOME 

£a.nly assmtbltd, JUSf slot 
1ogttlrtr and tiglrttn /iltmgs. ,.._ .............. -"- .......... ...... ..__...,._ ....,.~,__.,,._,.. .......... c::.,-- ........... -n_.,, 
t v&.....-..--llf°'"'Y• 
~ ............. 21..,. ... ~ 

Designed for 1he co mp u1cr genius in 1he home 

,, ......... C,....,.PO .... M••I "C- 1·----.1> ....... 
~--""'"'°''° .... ,,.._. ....... ~--- --..... ---. ~°""'°' .... ..._._. .......... w,).U• .- ... __ ......,_°"""'"°""-ae•,.,._.., .• ~ 

NAME Ft~ 
ADORE------ , ~==[:] 
QtEOUEIPOIFORt _____ l INQU IRIES T•I OS82 27663 
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These charts are compi led from both independent and 

~~RF multiple sources across the nation . They reflect wh at's 
happening in high streets in the two weeks up to January 
14th. 

Neither mail order nor deposit -onl y orders are included ,._ in these listing s. Th e pri ces quoted are for the no-frills 
models and include V .A.T. Info rm ation for the top -selli ng 
micro s is culled from reta ilers and dealers throughout the 

Hardware Top Tw enty up to £1,000 

country and , like the games , is updated every alt ernate 
week . 

1W LW IIAIIUFACTURER PIIIC( DIITRIIUTOR (C~~~t~~~~ l!~:~~foi~i!~:~2~~·ly for us by MRIB 

... 1 (11 $Ntetrum £99 (Sii Top Ten ov er £1,000 

... 2 (21 CBM64 C220 (CO 1W IIW '••-•f~"'Rl:R PRICE OIITRIIUTOR 

.A.3 (41 Sinclair ZX:81 C45 Sii 1 (21 IBMPC £2390 (IBM > 

... 4 (31 BBCB C399 AC 2 (11 ACT Sirius C2 525 (ACTI 

... 5 51 Vic20 C140 (CO 3 !61 l.6.nricot C1 719 (ACn 

.A.6 (81 Ateri600XL C160 (An 4 (41 Commodore 8000 aeries C1 200 (COi •1 (61 Orie 1 £99 (ORI 5 (41 Ann ie Ill £2,780 (API 

.a.a (91 Lvnx48/96 £225 CAI 6 71 l{avnro C1949 ICKCI 

... 9 71 Draoon 32 C170 (DOI 7 (101 T elevideo TS-800 series C1 495 (MD) 

.a.10 12) TI1994A C90 (TI) 8 (51 HP86A Cl 570 IHPI 
• 11 10) SharoMZ700 £240 (SHI 9 (91 DEC Rainbow C2,714 OE Cl 
.a.12 (13) Atari800 C300 (ATI 10 (81 e~nox 10 Cl 995 EP> 
,. ,3 (1 11 AoolellE £750 (API 

.A.14 (151 Sha roM ZSOA £349 SHI Distributo rs: AC Acorn ACT ACT Sirius AP Apple AT Atari BW 

.A.15 16 1.6.nuarius £70 MAI 
Brainwave CA Camputers CKC CKC Compu1ers CO Commodore 
00 Dragon Da1a DEC Digital Equipment EP Epson HP Hewlett· 

• 16 14 Colour Genie C188 (LOI Packard IBM IBM LO Lowe Electronics MA Mattel MO Midlectron 

.A.17 (18 Enann HX20 C472 (EPI OR Orie SH Sharp SI Sinclair SO Sord TA Tandy TI Texas 

.A.18 (- Electron C199 (ACI 
Instruments 
M•ch ines: SP Sinclair Spectrum AC Acorn BBC 64 Commodore 

... 19 (19 CGLM5 C150 SOI 64 V20 Commodore Vic 20 81 S,nclair ZX81 OR Oregon OR Orie 

• 20 17) Tandv Colour C180 (TAI AT Atari 

,~4 tY444 ~· ••••• 4~4 ·~4444 ·~· "'444 .. , 
Games Top Th irty 

GAIIETinE PUBLISHER MACHINE COMPATIBLE PRICE 
IP AC IM ffl 11 DR Oii AT OTHERS 

... 1 111 At ic At ec Ultimate * CS.M 

" 2 121 Lunar Jetmen Ultimate * CS.51 

.A. 3 151 Pvramid Fantesv * CS.SC 

.A.4 161 Ant Attack Quicklilva * C6.9! 

... 5 (171 Snooker Vision s * * * * £8.9! 

... 6 (31 Valhalla Leaen d * 14.111 

... 7 (121 Kono Ocean * CS.9C 

... 8 (41 ChAnuered Flaa Psion * £6.9 

... 9 (71 Sol at I Incentive * CS. 

; ... 10 (101 The Hobb it Melbourn e * * * * 14 . 

.A. 11121) Manic M iner Bunhvt e * CS. 

.A. 12(30 Death Chase Microm90a * C6. 

.A. 13114 MrW imov Ocean * C6.9! 

.A.14 ( The Alch emist lm aaine * CS.st 

.A.15( - Hunchback Ocean * * * C6.90 

.A.16(8) Fliaht Simulation Psion * £7.95 

.A.17( - l Poo l cos * C6.9! 

... 18 (131 Arcadia lmaaine * * * CS.st 

.a. 19 (241 Penetrator Melbourne * C6.9! 

... 201111 Hunt er Killer Protek * £7 .0! 

.a.21 (-1 Jet Pak Ultimate * * CS.51 

... 22 151 Falcon Patrol Virain * £7.0C 

... 23 91 Metaaalectic L11m11 Uamaaoft * C6.0C 

.A.24 - 30TimeTret< "1iroa * * £7.0C 

... 25 18 Moonbu'"'" 0 Aniroo * f7.00 

.A.26 - CrazvKona lnterceotor * * £7.0C 

... 27 16 Horace And The Saidera PsionfMelbourne * C6.III 

.A.28 - lntern1tion1I Football Commodore * £9.9! 
,. 29119 Hower Bower Llamasoft * £7.Sl 

.A.301- China M iner lnterceotor * £7.00 



Criticism noted, but 
no cure for piracy 

Congratulations 10 L llip kin 
( Issue 43) for h,ghhghtmg the 
dishonesty of accepting pay· 
ment for one piece of softwa re, 
O\'Cr and O'w'Cf again. But , did 
the cdno r really wntc : 
Probltm is. h-·lult it may N 
,mposs,blt to t radlcatr, soft· 
wart p,racy IS a co111r1butor to 
tlrt co11 of pad.agts. So 1ht 
consmnu paJs a11y•w1y? 

If so.all I can say1scggshatch 
from chickens. 

Which came first ? The soft­
ware with assoc iated high pncc, 
or the pmue'! Surely, t he initial 
high pncc of sof1"'arc contri· 
buted to the profit fac10r avail­
able from piracy . 

The obvious so lut ion 1s to 
reduce the cost of the original 
sof1.,.,arc, tg by paying the 
programmer once onl). 

The on ly problem ,s. arc you 
going to tell Atari or shall I? 
Jeff Bm. 
Brighto,r, Su.sstx. 

Ytp - tlrt qumt's corrttt .. . 
anti 110 apolog,ts. Now I'm 
mt errstrd m how you 'd rradi· 
corr piracy ,f soft M·au housrs 
ugrrrd to lowrr priers? - Ed. 

And the other side 
gets a few words in 
L lll pkin "s lcuer (Issue -'3) 
challenges us 10 defend soft­
ware copynght. This can be 
done on two d1s11nct. but com­
pleme ntary. counts . 

First. L I hpkm ,s incorrect : 
royaltie s payable unde r copy­
nght don't mean the COP) right 
holder is being paid o,.·er and 
O\-Cr again for one piece or 
"ork: 1hcy simply mea n all 
bu)·crs o(that .,.,.ork pay a share 
o( the financial rc ..... :ud for 1he 
work . I( the retail pncc or a 
program casscue v.cre 10 pay 
for the whole " ork or writing 
the program. almos t no-one 
would be able to afford it . Thi s. 
ce rtainly . mean s some people 
will earn far more from the 
programs they wntc than do 
01hcrs. but toi.uggcs t !ha t these 
are ' lucky people' protected by 
an ·a rtifical ba rr ier· is false . 

Copynghl law is.111s true. an 
a rt ificial barner. but good prog­
rams arc not "nucn by luck; 
they arc t he result or 1ud1c1ous 
app hca lion o( sk1lls. Mr ll ipkm 
clearly belie"cs m the virtues or 
fo1messand hone sty. and t here 
arc people "ho "ould argue 
that 11 1s fair to pay more for a 
JObwcll clone. 

"' 

Don' I carry a LOAD on your shoulde rs. 
un burde n yourself on PCNs le11ers page. 

And what is a 'good ' pro g­
ram? Well. one answ er is a 
program that pleases enough 
people 10 sell a lot or copies. 
Fairness also seems to md1cate 
v.e ha,e a right 10 the fruits or 
our labours . In this rcspcc 1 
there is no intrinsic difference 
bet.,.,een wntmg programs for 
nucros and growing apples for 
mark et. 

Nowcon.sider ot hcr effcctso ( 
pro tection. or lack or 11. I ( an 
author is reasonabl y confident 
o( a fair return for effort 
expended. then time and encr· 
gycan be put into improving 1he 
quality of the program-.,., hich 
means fo"c r . but helte r . prog­
rams. 

If the au thor knows 
whalC\'er they do .,.,.,II soon be 
copied (an d the rip-off time for 
a good program will be at least 

l'CN £10 Star utter 

~ 
as short as for a bad one, while 
the loss from a good program 
will be grea ter. as more people 
will copy it). t hen the tendency 
will be to rehash k:nov. n SUCCC:S· 
scs. thereby hitti ng t he market 
the maxim um numbe r or time s 
for the minimum or effo rt. As a 
resu lt we gel adap1a11on rather 
t han innovation . To some ex­
tent 1his already happens be · 
cause or the difficulty o( copy· 
right pr01ec11on in 1his area. 

To sum up. foime~ demands 
the au thor be rewardcdsu11abl) 
for 1he job done and. ali the 
editoria l comment adds . it 's the 

consumer who pays for soft· 
ware piracy. But m ,.,.,o ways: 
not only in higher prices. but 
also in the lo.,.,er quality or t he 
product. At this point I should 
declare my interes t : I am a 
consumer. 1101 an originator or 
publisher or sort .... arc . 
MartinSmuh. 
Headi11g1011. O:rford. 

Calling all 
micro owners 

I need volunteers to as.sist me 
with a survey I am carrying out 
at the momenl about people 
and 1hc1rcomputel'): the surve y 
will C\CnlUally result in an 
article. hopefully 10 be pub­
lished early next year. 

I( )'OU "·ould like a question­
nai re please write 10: Miss 
Carhart, 4() NtM"ark Park Way, 
Royton, Oldham 01..2 5YQ. 
(/nc/11ding SA/; .} 

Oric's next 
language 

With tht success of '/'Or ie tn 

France ' I txpttt to firrd tht 11tw 
ROM e<mtoit1ir1g gmu si,ch as: 

ICRIIU x. y rn (draw) 
11,1 to stopand A RR ETI:. to 
end (o r vice versa) 
PO li RN • IA• Pl l:.D 2( 10R' 

• 1mxsru•2) 
but VOliU >.. vous could nC\'Cr 
repla cco cr 

SI A • 10 Al ORS TI RI R 

.. Frangla1s ro ule.s .. 
os N oosu B would become 
AU' VASOUS 

but os N (;010 1sd1(ficult as Au 

l'<oVAA 

SIIOOT should be TIRER but 
t his word is geuing O\Cr· 
used as it ought to be PULL 

P /f ol/and, 
Wtmbl ty. M,d,ll tst :r. 

Computerese not 
spoken here 

There has been much corrc.s· 
pondcncc recently both from 
and about computer store staff 
and customers. I am fairly 
impan ial bu1 I t hink I speak for 
many regarding the compu ter 
twits as a menace. 

This animal is round at all 
levels or compu ting . Th ey arc 
easily recognised by a compla­
cent smirk on their foccs and th e 
inability to stnng words 
together in a meaningful man­
ner. They do not mee t each 
other. they in1crface and 1he1r 
brain s are in fact filled with 
incorrectly prog rammed 
E PROMs . 

To ordinary people . one 
v.ord of ad\'icc. Challenge 
them. As soon astheylapsemto 
gobbledegook. tell them to 
explain it . There is no term used 
below research level .,.,.h ,ch 
cannot be put in simple words. 
of ten more correctly. and it is a 
mark o( an idiot not to know 
""hen speec h has ceased to be 
com munication . 

Do not worry about hur tmg 
the fee lings of the tWltS, be· 
cause they ha" c tncd to bcflttle 
)'OU, so make th em spe ak plain 
English. Panicularlyi()' ouar e a 
customer. remember they are 
paid by )'OU. If )'OU arc an 
assistant in astore.donot worry 
about the twit . he buys mail 
order and is only in )Our shop to 
furt her inflate his personal 
vanity. 

I am not suggesting )'OU are 
rud e. though I ha\·e on occa­
sions been \-Cry forthright wi1h 
hair-baked sales people. but do 
not be pul down by the m. 
Da"id Wa/1011 FCMA, 
Riyadh, Soud, Arab,a. 

8111 somt computtr tst u acctpl· 
obit if spo kt11 bttK'tttr tlrost m 
tht kr10,; and ust d whtrt a 
110,i-jargo,1 t.rplarrat,on K 011/d 
bt 1111acuptably i•trbost. Of 
courst. to talk microsptak. to tlrt 
mumHat td is rtally rathtr rudt 
and is ctrtaml y muittt ssa ,y 
(1111/tss JO U want to btlmle) -
ed. 
Share your 1houg hts in the 
UK·s liveliest micro week ly 
lcncn columns . Funny , fc1.S1y 
or fal'ICl(ul . your lcu er cou ld 
win you £10 if it 's o r star 
status . 
WIIITITD: Random AccesJ. 
Personal Computer Nt K"S. 
VNU . EvelynHousc ,62 
Oxford Stree t , l..pndon WI A 
2HG . 
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Disc drive 

Really? 
Yes really- this is the 3" National Panasonic disc 
drive featuring the ingenious dual-sided cartridge­
protected disc - 1 OOK per side. 

Impressed? Well, at only £175 (incl VAT, p&p 
extra) it must be good. And that is not all - as an 
introductory offer we are giving away, 2 disc 
cartridges free to the first 100 customers. 

Why not phone your order through - Access and 
Visa welcome. 

Trade and local au1ho<rty enqumes welcome 
Puces correct at hme ol gomg go l)Jess 

C-GCC (Cambridge) limited 
66 High Streel Sawston. Cambridge CB2 4BG 

, Telephone: Cambridge (0223) 835330 

II 



Lost in a maze of bits and bytes, trapp ed in a forest of errors, bugged by Basic? Whatever the prob lem, 
CALL o n us. Our pa nel of expe rts 1s at your command. 

Write to: Roucinc lnqumes. 
Prrso,wl Compultr NtM'S. 
VNU . E,c l)n !l ouse. 62 
Oxford Street. London WIA 
211G. 

Keeping Orie 
adventure secrets 

QA rriend and I are lr) ing to 
"ril e an ad ,e nlu rt game (or 

the Or k . Ca n ) OU tell us how to 
lock up a lisllng. or . prd t rab ly, 
how lo prtn nt people from 
brtaki n~ inlo the progra m . We 
do not want lo st ize up the 
compul er or cold-boot ii if 
somto ne presses nKKAK or 
CTRL-C. 
Mauhtw Pla11s. 
Malmr.sbmy, W,lt.shirt. 

AThere's no simple 1,1,ay 1odo 
""hat )OU wanl. Bob Maun­

der . in his book Tht Orie 
fl a11dbook. gi,es some useful 
PO KI .s for making a program 
" " itself or hang up the Orie 
when 1r's inte rrup ted ma prog· 
ram . But. ,...c ha, ·c not been 
able to mod ify this mformation 
to make the One simply ignore 
11,u AK or CTR L-C. 

Resolve this 
Spectrum mystery 

QAcror din g lo lhcm a nual my 
issue 2 Sp«: lrum has hlgh ­

rHOlulion graphics or 256 x 
176. but accordin g to other 
romp ut er magazines it shou kt 
han • 256 x 192. Cou ld ) OU 

please u plain this. 
Rttt nll)' I read I maguine 

" -hich gn c a delailtd ~vttw or 
t he Speclrum 's insides. I lhen 
opened up my Specl rum and 
round th al all l hf chips had 
diN'erent names rrom lhe ones in 
lhe magazlne. Alsot ht ll iringo r 
thcZ8 0 chipl s lotally diN'ert nl. I 
ll·ondt r 1'1hi s had an} lhi ng to do 
lli lh lht gra ph ia problem. 
I Utnduso11. 
Nrw morktt. Suffolk. 

A Firs1 orau. )Ou don't have a 
grap hics problem. When 

you' re build ing a us.er defined 
graphic. you do so on a n 8 x 8 
gr id. right? Now. ,r )'OU muhi ­
ply the Spectrum's 32 co lumns 
and 22 rows. )OU get a grap hics 
screen of 256 x 176. It's a bn 
naughty to rnlk about a screen 
dep lh or 192. as t his takes yo u 
into the reporl lme section (2 x 
8• 16.and 176+ 16• 192)but 

" 

ifs not quite wrong. 
As far as the insides or t he 

machme are conce rned , )'Ou'll 
find a considerable ,a riat ion 
be1"een machmes. and this 
doesn't JUSI apply to 1he Spec­
trum. Micro manufact urers. 
particula rly at the cheaper end 
or the market. will buy m ch ips 
from a number or different 
sources. so what' s "ntten on 
1hem will ,ary a lol. 

And as machines get fur1her 
mto their lire. mmor modifica­
tions "'ill be made to the 
circuu ry and 10 1he general 
la)'ou1 or the board. In most 
cases this will make no differ­
ence 101hc machine in question 
- 1rss1mply a more logical and 
effiC1en1 way or doing 1hmgs. 
The re is a slight di fference 
between the issue 3 Spectrum 
and the ea rlier models. but 
really il's negligib le. 

Elan Enterprise 
crystal ball 

QI han lhrtt quest ions abo ut 
the Elan f...nlerp r~ . They 

are: how much memo ry will II 
ha,e ; ll ill U use most ly cassettes; 
how much \orlll ii cosl? 
Kt,•itt Rhy,1d, 
Abudttt1. 

AOnl) th ree? 'Will II e,c r 
exist?' might be a more 

salient qucs1ion. 
Ho"ever. accordmg to some 

recent informa11on 11 would 
appear that the En terprise will 
come "ll h 64K RA M as stan· 
dard. upgradable from 128K 10 
3968K. 

It will run casscue-based 
sof tware and will ha"c a p<>r1 for 
cartridges as "e ll as an expan· 
sion pack to use a mterodme . 

Whether sort"arc will mam­
lybeon ca.sset1edepe ndson the 
software houses "ho adop t 11. 

All this coul d cos1 a mere 
£200. acoordmg to 1he ad,er· 
IISing. 

ZXSl video 
niceties 

QI am llr iting to ask ir l1's 
possible lo ro nntte my ZX8 1 

lo a monitor and ll hat periphcr -
115 \>IOuld be needed. Al the 
moment , I ust a port able B&W 
lt levision. Could} ou al.so tell me 
what lr peo rm on itor to buy and 
how much ll Ould ll ros l. 

l..a~llyco uld } OU tell melr il Is 
possible to ro nnttt my ro mpu­
tert oa d isk dr h e. This ll ould be 
a gr eat ad, ·antage sintt li t a ll 
know how slow and unre liab le 
ca.sset le storagt is on the ZX81. 
G Sltttlds, Chdttr l..t Sirttt 
Co Durham 

AThe re is no reaso n. as far as 
we can sec. why a video 

monuorshou ld not be attac hed 
IO a ZX:81. Since the telev ision 
modula tor is drive n by a video 
signal (normallyonc \'Oh peak). 
the only proble m is to find 
where this signal 1s fed mto lhe 
modulator (the large s1l,er box 
inside lhe machi ne "he re the 
aeria l lead plugs in)a nd tap into 
1l. The connec tion shou ld be 
betwee n zero ,olts and 1he 
\'ideo signal . 

There arc qui ce a rew black 
and white monitors available 
and these are rather ·much or a 
muchness' so the bes t thing is to 
buy the cheapest at aro und£9S . 
Buying a high qualn y monitor 
will not make a grea t deal or 
diffe rence from buymgac heap­
er one since the ZX8 1 does not 
use h1gh·rcsolu t1on grap hics. Jr 
you can. try )·ou r modifie d 
mac hine with a momcor befo re 
)·ou splash out. just 10 make 
sure 11 "orks . 

The only disk dme th at 
seems to be a,ailable for the 
ZX81 is FIZO F made by Mac· 
ronics. 26 Spiers Cl~. Soli· 
hull, Birmingham . It cos1s 
£90.85 and has 48 K on the 40 
trac k drive. 

Interfacing Star's 
dot matrix printer 

QI Olin a Star OP-510 doc 
mal rlx pri nter whk h I use 

ll lth a 48K Sptt trum and a 
centr onk:s para llel Interface. 
and I llOuld appr«: late any 
1nrorma1k>n on rom·t rtin g tht 
pri nttr lo takt an RS· 232 inlt r ­
race. 

St rial interface connectors 
ller, an optional choicc on 1hls 
machine so ls lt possib lf.t oadapt 
it? 

Th is change " ould enable me 
lo ust lht pr inter "' ilh the ZX 
ln terl act 1. 

I ll Ould par ticular ly like to 
know "' here I could ob 1ain lht 
ronoll ing: 
• fnsl ructions ror ro m·trlln g 
the prln tt r and possibly ktt ping 
the connec-lions ol lht pa ra llel 
connectors . 

• Tht ntcn.Sary part s to carr y 
out com ers lons. 
e Any lnstruction s neassa ry lo 
test Che modifteations done . 
J. Goff,rey. 
Sco1la11d. 

ATh c best ad\'ice is 10 go back 
to the deale r. Accord ing to 

Star distr ibutor. M1c­
ropcriphe rals. the seria l inte r­
faces are in stock. The price is 
£S9plus VAT . Accordi ng 101hc 
company the insta llation proce­
du re is simp ly a manc rorta king 
off the pnn ter's CO\'er and 
plugging the interface m. 

If )OU really want 10.11 should 
be poss ible to convmce the 
deale r to insta ll the item and set 
the DIP switches. though all 
you need is a hnle common 
sense. 

If. by chance, you didn"t 
acq uire the p rinter 1hrough a 
local dealer )OU can find the 
nea rest by calli ng Mic· 
ropcriphcrals on (0256) 3232. 

ZXSl joysticks 
need interfaces 

Q Could }O U ad,·l.st me on 
bu) ing a jo ystick ror my 

ZX8 I? I need to know where 10 
get them. which is tht best and 
how much it cosls. 
PDol,y. 
Arbomhornt, 
Shrffirld. 

ATh e most com mon type of 
joystick for u.sc with micros 

1sA tari. To useo nco f theseyou 
will need an mterfacc to go 
between the comp u1er and the 
joyst ick. There arc a number or 
these availab le and 1f you can­
not buy one locally you could 
t ry mai l order. 

All the micro magazmes car­
ry ad\erts for joys t ick in1cr­
faccs: a common one is 1he 
KEM P from Kemps ton Mic· 
roelcct romcs. ISOa Bedford 
Road , Kemps 1on. Bedfo rd. 

It costs£ 1Sand most software 
houses prod uce games adapte d 
for i1s use. so it has become 
something of a s1andard. 

Kcmps ton also sells t he 
·Compet ition Pro' Joystick 
(£14.50) which 1s or 1he stan· 
da rd Atari 1ype. 

If you can find a high s1reet 
shop that sells sta ndard j oy­
sticks yo u should try ou t as 
manyas)O u can get yo ur hands 
on . till )·ou find one that suits 
you. 
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UPGRADE YOUR 
ZX SPECTRUM NOW! 

The CHEETAH 32K Rampack simply plugs into the user port at the rear of 
your computer and increases the memory instantly to 48K. 

• Fully compatible with all accessories via rear edge connector . 

• No need to open computer and invalidate guarantee . 

• Why send your computer away and wait weeks for upgrade . 

• Fully cased , tested and guaranteed. 

Why wait any longer? 
ONLv£39.95 inc. VAT and p&p 

Now make your SPECTRUM 
and ZX81 Talk! 

The CHEETAH " Sweet Talker' ' just plugs into the back of the computer using 
the existing power supply. Based on an allophone system you can easily 
program any word , se ntence or phrase. Fully cased, tested , guaranteed and 
compatible with all accessories via rear edge connector. Complete with 
demonstration cassette and full instructions. No more lonely nights! 

Simply incredible at £29. 75 
when ordering please quote whether Spectrum or ZXB 1 owner . 

Also available : 
16KRampackforZX81 .... .. £19.75 64KRampackforZX81 ...... £44.75 
Prices include VAT. Postage and Packing. Delivery normally 14 days. Export orders 

at no extra cost . Dealer enquiries welcome. 
Send cheque/PO now to:· 

CHEETAH MARKETING LIMITED 
Dept . ECM2 . 24 Ray Street. London EC1. Tel : 01 278 6954 

Chee tah products available from 

branches of " 4ffift5lf:fofli¥1@ WHSMITH . and Rumbelows 

l'C-1 FF8R UA RY 4 19&,,1 13 



yYhen you add up 
micro equals ours. 

You won't find another mocro offering a range of 
benefits that add up like the Oliven, M20's. There's a 
cho,ce of seven M20:S ranging from a personal computer 
through to a highly ontellogent workstation that can take 
you onto a multo-user network. 

+ 
A wider choice of software. 

We've designed a range of software programs that 
includes general accounting. word processing. financial 
planning. spreadsheets and graphocs. But 1f you find you 
need specialised software that os not available from us. the 
M20 offers a chooce of four maon opera tong systems (MS­
DOS. CFYM-86, PCOS and UCSD-P' ). Soot can handle 
literally hundreds of different software programs to 
satosfyvortuallyevery busonessorprofessoonalapplocat,on. 

+ 
True 16 bit technology for speed and efficiency. 

Unlike some of ots maJOr competitors, the M20 os 
a true 16 bot personal computer. So ot's more powerful 
than most mocros. 

+ 
Choice of 20 printers. 

As the world's leadongproducersof electronoctype­
writers. we also lead 1n computer printing technology. 
We make no less than 20 pnnters compaublewith the M20 

+ 
The M20 can talk to other office machines. 
Woth ots own buolt-on commun,catoons facolotoes the 

M20 can talk to other office mach,nes such as typewriters, 
making them intelligent word processors and printers. 
And linked to a telephone and commun,cat,ons equip­
ment ot can access Prestel, ma,nframecomputers, receive 
or send telex messages and even Autodial. So the M20 
can take you further into office automation. 

+ 
The M20 can handle new networking developments. 

The M20 allows you to buold a multo-user network 
oncorporatong a massive central memory for extensive 
file storage with fully integrated software for electronoc 
ma1land text and data processing Building a network like 
thos woth any other company would normally mean having 
to buy components from separate manufacturers. OlovettJ 
supply everything from a single in-house source. 

We are pioneers in computer technology. 
Our total investment 1n R&D os one of the largest on 

the world and os committed toadvancong computer tech­
nology for the businessman. We developed the first true 
16 bot personal computer for under £2000 and are the 
leaders on ergonomoc design of computers. 

+ 
The depth of service you'd expect from a 

multi-nat ional company. 
Our distributors are the best trained on Europe. 

Before they are allowed to so much as look at an M20 
they are put through a comprehensive course at our 
very own school. And our force of 600 servoce engineers 
cover the entire country to gove fast and efficoent servoce 
to every Oliven, customer. 

+ 
Proven reliability in a computer marathon. 
TheM20osoneofthemostrehablem,crocomputers 

on the world. In fact, on a recent computer marathon, not 
one but two Oliven, M20 mocro computers ran conton­
uously. day and noght for a full week without even a 
single hoccup. 

+ 
It's our experience that helped us become 

the leading European manufacturer. 
For 75 years we have been helping all sozes of 

business become more efficoent No other company has 
thos understanding of the businessman's needs combined 
woth over 30 years experience on computer technology. 
01,vetto os now the largest European manufacturer of 
computer and office equipment So we wolf always be 
around whenever you need us, unlike a lot of computer 
manufacturers who won't even be on business on a few 
years tome. 

+ 
At £1,795 it doesn'tjust add up to a better 

computer, it adds up to complete office productivity . 
The Olovem M20 ,s available now from only (1,795 

or (9.88 per week to lease (plus VAT). And unlike most 
mocros, ot comes complete woth free manuals and a one 
year guarantee. For more onformatoon on how to take 
your business onto complete office productovoty. com­
plete the coupon. 

_ J 



the facts, no other 

The MlOE persona l compute r from 
£1,79S or £9.U perwNlt to leue (plus VAT}. 

r-------------------------. 
I To: Valene Seifer. Bnt,sh Ohven,, Ohveru House, 86·88 Upper R1Chmond Road, Putney, London SW15 2UR. I 

Tel: 01-785 6666. Please send me brochures on the M20 personal computer. PCN2 

I NAME I 
1 ~~ I 
I COMPANY 1· 11· 1 
I ADDRESS TELNO. -a 1ve 11 
~-------------------------~ 



Scaled a new PEE K in microco mputi ng? If pri n ted yo ur tip will ea rn yo u a fiver. 

Lr ,-ou', ·e got somdhlng to cro"' ' 
abo ut ... 1 bit or magk 1ha1·11 
makt th t " orld a bell t r platt 
for mk ro USt':rt , lhen send ii lo 
PCN Mk:ro wa,·ts--0 ur rq ular 
rtadtrs ' hints and lips page. 
We' ll pay ) OU £5 if" ' print it . 
We 'll pay )O U eum mort if your 
Unit gem get.5 our ,·ote as 
mlcro " a,eo flh t month . Th ink 
on ... and "rite 10 Micro­
wHts, PCN, 62 Oxford Strtt l , 
London WtA 2HG. 

Orie code 
considered 
If )OU are trying 10 dc,clop 
machine code programs on the 
Oric-l therci~agoodpossibility 
that )Ou arc having problems. 
The following points may be of 
help in sa, mg Orie users a lot of 
trouble. 

The inst ruc1ion POK1 
1'\}42 ll-60 will not work because 
the number 1s speci fied m 
hexadecimal formal. The com­
pute r does not respond ""ilh an 
error message but also docs not 
perform the operation. The 
rule is. always specify the value 
to be POKf'd m decimal. Also 
watch out for the keywo rd DLF 
popping up in hexadcci.rnal 
numbers beca use the comp uter 
will rcportancrrormc~ge and 
agam will not perfo rm t he 
operation. Such an inst ruction 
mig)ltbe : 
I l~TA•#90 1 r 
1'0K ls#9 D I 1.9 

Then c:an easily be amended so 
as not 10 p roduce an error 
message in two y,ays . 
u:,- A• # 901 , (Place a space in 
the middle of the nu mber) 
or 
UTA • #91>LF+1 
Nkt1tS, 
Ack/am , 
Muldltsbr ougli. 
Cle~·tland 

Microsoft Basic 
random numbers 

ear l) e\C')' M icrosoft Basic 
prog ram that o>wnc~ "'n1e ut ,I· 
iscs a random number gener­
ato r. Often 111s u.scd indifferent 
par1sof 1he program. Jn Micro­
soft Basic . its use generally 
take s the form: 
x• 1'1T(1oo•RND(1)+1) where 
100 is the range . 

Thi s 1s rat her cumbersome 
and can be impro ... ed b) defin­
ing the expression asa function : 

.. 

101)11 f'K ();)•l''T (X•R,O 
(1)+1 

To obtam random numbers. 
simply use R • 1,tt( 100). Throw­
ing tY.O dice can be reduced to 
0•1,R(6)+f'R(~). The meth­
od 1s not onl)' shoncr. but faster 
a5Y.ell. 
Pau/Ro1~r. 
Gosport, Hams . 

Orie HIRES 
education 
I have disco\ercd my Jener in 
issue 36 about Orie 111R1S 
routins . has an error. Po 1,'T is 
placed 111 I 1 011 • >whereas it is 
actual!) located a1 #1 m 1. I 
ha\.'e also found the routines for 
four more Basic in~truc11ons: 
IIIR ES IE9B B 
TEXT #E9A9 
KEYS #E90S 
GET #CSFB 
The accumu lator holds the con­
tents of the Kc) buffer m the 
case of t..1 vS and <,1 T. 

01 T.mfact.pollsK1 vSunula 
ke) 1s p ressed. On ret urn from 
KrvS. 1he flag i~ sc1 ir a key 1s 
pressed. 

Some Orie programmers. 
"' he 1her machine code or Basic. 
mayfindusing1hua ,Sins1ruc­
t1on before an l'P\lf or on 10 
clear 1hc buffer. useful. After a 
video ga me. for instance. so 
1hat . for c,:ample . 1he letter F 
doesn't appear af1er an 'Ente r 
your name' prompl on new high 
score. 

One unpub lished fact about 
t he 16K Orie-I tha1 I recently 
disco\ered. is t hat the RAM 
repcatsZX81 sty le. This means 
that POt..1 4!0)),M will place t he 
letter A into the 1op left hand 
corner of the screen. 1rrcspec­
t 1\C of"' het hcr )OU arc using a 
16or48 K machine. So any48 K 
game Y.h1ch can fi1 into t he 16K 
machine can be por1ed acr~ 
Y.ith no screen POt..1 modifica­
tions. 
Andrtw McDtntlOII. 
Nr Farrmgdo,1, Oxon. 
Whtn using lht tldtlrt'SSt'S for 1/1t 

8aJic rowmrs go·r11 uboi•t, 11,s 

usually ,r«t' ssury to plact tht 
da,a 10 bt 11.Std 11110 u parumtltr 
tablt . 

Wuh rt'gurd 10 r<>A.1 mg tlrt 
scru 11. 1/ you t'OA1 both loca· 
110111 (high u11d low) your basic 
program may bt corrupttd ( no· 
body htrt sums to J..now ~Jay 
and all suggts110,u will bt 
grartfully rtct,rtd.J If. howtv · 
tr. you 011/y ust ottt (h,gh or 
low) thtrt sums to IH no 
probltm. KG 

Spectrum 
scroller-coaster 
\Vh1le l'()t,, t mg around ms1de 
my Spectrum, I found a locauon 
tha1 enables a line to be scrolled 
O\erando,eragam on the same 
line: 
10f0RA•OT02,!1,\ 
lOPOKE 2'606,A 

JOl>Rl'TAT rn.o: .. AU( l)I F<,ltlKJ 

"°'' XTA 
"OOOTO 10 

Prittsh Parmar, 
U1ctsttr . 

Speed up your 
Atari's Basic 
To speed up (mos t ) Basic 
programs and sa .... e memo ry on 
the Atan. check '4-hether 1he 
followi ng forms of the rt-1111, 

s1a1emen1 arc m use . 
l 1rA<> o1 11LNSt atement 
2 11 A•onu, s1atement 
Rep lace theM: Y.1th: 
I II A, 111 , s1atemen1 
2 11 ,01 A T ttt, statement 

In Atan Basic the a,erage 
llme s.1 ... ed by the second 
me 1hods arc 25 percent and 14 
pe r cent respecll\ely. 

Atari Basic can be made to go 
faste r (about 3 per cent ) by 
using POK1 66.1. Nole th is has 
the effect or pa rtially disabling 
the keyboard so POK1 66.o artcr 
the fast sccuon 10 return 10 
normal. 
Nick Ptaret, 
St Uo,rards·on-Stll, £ StlSStx. 

When data must be 
updated constantly 
The folloy, ing may help readers 
who sa, e data on tape. It is 
especial!) useful when data 
must be constantly updated. 

Use one tape for each set of 
data . This as used to hold tY..O 
versio ns of 1he data: the mos 1 
recent copy and 1he second 
most recent copy. One sc1 of 
da ta 1s reco rded on each side of 
t he tape , to ensure a recent 
... ersion of the data is 3\ a1lable 
despi te acc1denb. 

Each ume 1hc tape 1s used . 
load the most rccen1 darn and 
sa\e O\er the seco nd most 
recent \ers 1on. When data is 
saved. rcwmd the tape 10 the 
beg.inmng or the ncy,est data . 
This :fkl\CS t ime Y.hen loading 
and sho"M"S whi ch is the most 
recent side . 
RJ Wahon, 
Liultm ort, Oxford. 

Extra space in 
Spectrum memory 
Jy,asY.nl mga 16K programfor 
my Spectrum and Just as I t ried 
to enter some machme code. I 
found I was out of memory 
space. Afte r some puzzling. I 
POK! d the code in10 the prin ter 
buffer (loca tions 212W1 to 2.",2 ) . 

Thi s g1\CS an extra 256 bytes of 
memo ry. 
GPa11trso11, 
Huonwllt. A,mral,a . 

Commodore 64 
jiffies in the bag 
Recently a reader explained 
ho"' Commodore 64 owners 
could obta in 1hc 11me in Jiffie s 
( 11<,0) or a second). 

ll oY..e\er. no reference was 
made 10 the fact 1ha1 1hc Jiffy 
clock can be r,, Ked. It is al 
locations 160, 161 and 162. This 
mea ns the lime can be altered 
by l"OKt ing these loca11ons and 
read by 1~c:uang them. The 
WAIT ms1ruc1ioncan be used m 
conJunct1on >with 1hese loca­
tions to time dela}s . tg 
nS •""(no:io":y,Aff 1~.128 
will wait for 128Jiffics(ap prox2 
seconds) 
11S •-OOC(l()()":wA1 r 1M.2 

>wifl Y.3il for ?~.2 Jll 1 11 S 

(APPROX I IColn M ( 0'1~). 

The clock can be S>w1tched off 
at any lime w11h: 
POk[ m.r, I K(7M)+, 

and switched on agam w11h : 
POKI 711S. PI I K (JM)-_, 
(D isabling the clock disables 
1hc Rli, ISToP key) . 
David Gristwood, 
S1mdtrland. Tynt & Wtar. 

Beeb speed 
To run the Beeb' s RS423 m1er­
facc at 600 baud requires a 
simple trick. 

Set up 1hc baud rate at 150 
baud and then alter the clock 
di\1Sion m the 6KSOch1pY.1rh: 
•1 "<1~.l.?'il 

Du,·id lVilltams. 
Bm11mgl"'m 

Spectrum stopped 
On t he Spectrum. you can STOP 

a progra m whi le 111s Y.a1t1ng for 
a string input it-: 
IOll' l'Vl .- 1 WA,T TO STOP TIIIS 

PROO RA,t .. ;AS 
Move the cu rsor 10 the left 

ou tside of the st rmg quo1es an d 
then enter STOP. 

GMChar111tk,. 
Hornchurch. Esstx 
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'Dataplus have made their name supplying computer peripherals at competitive prices. 
I believe that we have now found the best price/performance daisy wheel alternative 
to dot matrix. The ideal printer for both da.ta and word processing. Truely, a high quality 
machine at an affordable price. As Managing Director. I guarantee you won't buy better.'· 
So whatever your computer - BBC, 
Spectrum~Commodore* , Dragon , Orie, 
Apple and many others - make the most of 
it and turn your computer into a quality 
print ing system for home corresponden ce, 
documents , short stories and business use. 

Use standard stationery or, for ONLY £79 (if 
ordered with your TP1) we will supply a 
tractor feed so you can use continuous or 
fanfold paper. 

This Is just one offer you can 't miss . To 
avoid disappointment RING NOW on our 24 
hour answering service 0242 527412 to place 
your order quotin g your Access/Barclay card 
No., expiry date and full name and address 
OR compl ete the coupon below and POST 
TODAY. 
Please allow 28 days delivery . If not 
completely satisfied return goods in original 
packing within 10 days of receipt and we will 
replace or refund your money in full. 
For technical quer ies telephone our Expert 
Hotline 0242 37373 or visit our showroom at 
39-49 Roman Road, Cheltenham . ... • .... • . ... • ... . ·. .. . .. . .. I . • : . . : .. • .. . . . . . ..... ••• • .... . .... . • . . • . . . . . . . . . • . ... • • . • .. . ...... ... 

SPECIFlCATIOHS 
Print SpNd ; 12.0 wpm 
O\wact« Nl 129 ASCII 88 pMt .. 
Chatact• IPICkV 12 CPI 
~tng;l.lnldirtetlonal 
PfC*widm: 1:r max. 
Wrhlng .... 10..5' 128 ~- hnt 
Unt tc*lng- 8 ltnrNi ~ inctl 
Pac>ei"FNd Frtction.,Mnglest1N10t . ........ 
240YOtta,50Hl 
Oimenliont : (H) e.,· (Vt) ,e,s-<DI ,z..,· 
Weight la..5b: 

Q~~ 
Ope,•10, Conuot'-~ Ofllott, IOP 

ollom\­
controts(S,levelt> 

INTERFACES ··-Cencrona 0011"1P9t1bte, 7 bi1 pwatlel 
daca.3 control llMSfd,ata, ltmbe , busy, -...... RS232C compa111)1e. 50-19200 BPS. 
perity end CNt.cter bh tengtr1 all 
awflch Mleclable 

~PSI Ud:»49AomWI Rold et.1tM1mGLS l toO Reg. No, 1715271 Engl-,wt 
ott• oS*1 to UK ontr wtdle ltocb last ~-- --------------------
I ToOATAPLl,.IS-PSI Lld31M9 Rorn,.,n AollCI0.1enhamGLS1800 

ANMMtldme:-

Oty Ooocrio<ion 

TPl(W with RS232 
inttrltot 

TPI w1th c.ntronlc: ........ 
tnterlaoe~ ~.,. ... 
TrKlorFMd 

·o.teceas~IClltl6e 

PCN2 

"""' To<~ 

t200 

t200 

,,. 
,,. 
TOCOI L--

ltnelOMmyet-.,.fott Ctot.Md 
Met mldt P1Yltlli9 lo OATAP\.IJS.PSI Lid 
or ct.ge my Acceul8awcilyc.-cl " 
-No . 

111111111111111 I I 

..... --
.__ _____ ___ _____ __,_ __ __ __________ ______ __ _J 
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Cluan-eu111 Mechanics 
Geof Wheelwright and Ian Scales give you the first ever preview of Sinclair 's innovativ e new micro . 

Occ a year. for 1hc pa\t four years. 
1r Cll\'c Smcl:ur ha, ~tunncd lhe 
omputcr ""'Orld by introdu cing a 

computt r product thJI breaks new 
ground in hoth pncc and technology . 
W11h h1<ri new OL micro. he ha~ done 11 
again. 

h ~c m"i th at Sir Ch\!e and Sinclair 
Rc(.Carch have an uncanny abthty to 
judge the currcn1 mmd~t of computer 
purchasers and app ly that Judgement 10 
making lot" of compulc~ and lot"i of 
money . When people had hulc or no idea 
o f what a home computer was or what it 
could do. he <riupplied th em with the I K 
ZX·80 and ZX -81 machines for under 
£100. When the)(C ~ame people sa"' the 
power and dc,1rah1hty of more memory 
and colour in a home compu1cr. he 
brought out the Spectrum m 16 and 48K 
\'er.ion'- . 

Now Sir Cli\iC - along w11h man) 
other astut e Bnhsh and Japanc~ com· 
panies - ha" ~en 1he grov.·mg demand 
for business-type compute" in the £400 
10 £1{)(X) range . S1ncla1rs rompccuors 
ha\ ·e re'ipondcd by bu1ld1ng cheap \'e r­
sions or standard CP/M .;ystem~ or the 
IBM PC. 

S1r Chve·~ app roach to the market. a" 
always. i~ both uncomentional and bril ­
liant. With the new 099 OL micro he has 
Ji1erally leap-frogged beyond CPIM. MS· 
DOS and IBM-compa11b1hty. and acrom ­
pli'>hed the Ouanrnm Leap 1ha1 1~ claimed 
in th e name or this new machine . 

Not only has he Jumped from a 8-b11 
processor to a 32-bit. but he has al~ 
incorporated a new operat ing system 
(O·DOS) and an 1mpre.;swc mulli-cask­
ing capability m a machine th al has 
two to three hmes the RAM or 
any or it'> ncarc.;1 pncc 
compe ti1ors. 

Presentation 
The machine examined in this review was 
a pilot model and didn 't include the 
packaging thal will be '-tandard weth the 
OL. 110\,\e\c r. you can expect the U'iual 
Smclair prorc~s,onal ~,yroroam packmg 
to be' wr.i.ppcd around the pov.er supply. 
computer. manual. ~ftwa re and Micro· 
dm c car1ridges that arc mcludcd with the 
pnc e of 1h1s machine . 

The manual 11..clf '" a 'ilandard three· 
nng binder w11h pages that can be 
m-.cned or remm ·ed eas ily for updat~ 10 
the bu1l1-in software and ackh11ons to the 
1cchn1cal information. 

Ps,on has wntten four softv.ar e pack­
ages for S1ncla1r that arc all included in 
1hc 099 price o f the OL : 
OL Quill - a full SO-column word 
processor ¥>ith on·"("recn d1'-play of 
underlining . page brcah and different 
typefaces. 
OL Abacu'> - a V1,;;1Calc-~tylc spread · 
shee1 with the ah1ht) 10 do 'what ,,.,. 
financial modelhng . 
OL Arch1\>C - a databa~ package 1hat 
use" 1t'> 0¥> n dc'>ign language 10 crea1e 
your 0¥> n fihng .;y,tem. 
OL Ea..cl - n business gr.1ph1C\ program 
that w,11 do line~. ,haded cur\CS. histo­
grams. ,iacked bar chans or pie charts. II 
can also acce.;s information collec ted in 
QL Abacu" as each of the programs can 
·,mport' information from 1hc ot hers. 

These programs come '>up­
phed on Microdme · 
their own plastic 
wallet - 1h1s 

TltolWI _ _ ... ,.. .... _ _ .. _ _ drio 

- --· 5001C ol IWI Is ......,.tobtnNCttflfa~ . n fl .W 
CM .. be ltte4 to MlfM ROM CMttfdces. 

t"°'Ctl toftwar. c.......,."'*' ii .. ....,. ..... ................... _,__ ... 
......, U.. .ttt.d tn to MOit ...,.._ 

opens hkc a book ¥>1th a hole for each of 
the cartridge, ront.uning the programs. 

Because 1wo M1crodme s come built· 
in10 the machin e. Sinclair al'° \upp hc, 
four blank M1crodn vc cartridge s - lhe 
minimum )Ou ·n need 10 get ,carted u,ing 
1he OL . 

The OL ll~elf 1s long. hght and narrow 
- although 111, probably , hone r th an the 
keyboard of an IBM PC and not C\Cn a, 
tall as a Commodo re 6-t Sinclair has 
al"-3)"' been good at making ll s products 
a~ ,mall a~ 1hcy can be. 

The compan) should ha\,·e no problem 
in ,;;hipping th e machines b) mail-order 
(and 1ha1 "'Ill he the only way you c.tn 
bu) 1hcm until production ramps up and 
Sinclair gets \Orne machine s into 1hc 
shop,. la1e this summer) . 

Documentation 
Gone arc the book·typc u~r -gmdes of 
the ZX81 and Spcc1rum . The OL docu­
mcnta11on •~ firmly 'hu,ine'>s' hkc. ¥>11h a 
large-format nng -hindcr and protruding 
chapte r break 1ah<. 

This format make, <;Cn"C - although 
not particularly ea,y 10 leaf through 
quicldy 11 md1ca1cs Sinclair's comm,1ment 
to c;oft¥>rtrc update, and mochfica11ons ~1~ 
the chapters a re ind1\ 1dually numbered . 

docu· 
men1a11on ¥>3'-

prm,sional only . Tht 
all-1mporrnnt Beginner', 

Guid e liCCIIOn had )Cl 10 be 
comple ted a nd inrludtd . The 

hulk ofl he mforma1ion . of course. 
1s de\>oted 10 1hc four applica tion 

packages There is al..o a con~1dcrahlc 
section on the SupcrBa\lC Keywords thou 
will be an obvio us rnrg.ct for expan(io n 
and elaboratio n as a number of 1mpon ant 
¥>Ord;; and conccp1s notably lhe u~ of 
sou nd. 01 11ni1ion( and PROCCdurc'> -
arc given qui te sho rt shnft . 

Construction 
Pilot and prototype models of ro mpu1crs 
a rc not kno"'n for their hardinc,s and 
s1reng.th. but 1f the OL''- pro1otypc is 
anything to go by 11 'ihould con,iderably 
reduce Smclmr·, ,;omcumcs high return 
ra1e on machine .... Not only doc'> 1he QL 
seem sturd y and ¥>ell-hu,lc, hut ,1 has 
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-.e,eral h.ird"arc dc,1,gn feature, 1ha1 
.. hould l..cep 11 from ge ttmg dam.tgL""d. 

F1Nh. 1he OL h,h ,1h.tndoncd 1he 
pcremua1 Smd,ur h,1re-bo,ml cxp.m ,1on 
hu, m f;.nour of ,t ..et o f mcc. clea n 
rccc .. -.cd plug, ,11 1he hacl.. o f 1hc 
m;.1ch111e. ,t nc,11 plug-m for ~hcrodmc 
e~1en ,1011, of 1hc righ1-hand .. ,de .md a 
proper t,.·;.1rtndg e plug.-m port for ROM 
an d RAM hoa rd e,pan ,1on on thl ' lcfl· 
h,md ,idc . 

Seron dh . 1hc 0 1 <.kK·,11·1 l·omc "11h 
:tn) g..imc~ -.oft\\.U"l' .ind e,cn 1f 101, 1, 

quid.I) "nttcn for 11. tho'loc.' g,1mc, "'II 
l1l..cl) m,1l..e u~ of 1he JO), l1d, \\h1ch can 
be plugicd uuo 1hc OL r.ithcr 1h,m 
forcmg ccrt, 1111 kt.')' to undl·rgo torlurc •" 
·fire · button, 111 ~p;1cc lrn.ider g.tmc , 
Although 11 h," .i full -tr.1H•I l)J)C\\fll\.'r 
l..c\ho..tr d. th ere ,, ;1)-.0 ,1 mcmhr.me 
und crnc:tt h 11 th.it pro tcc1' 1he gut, of the 
m.ichmc from 1m.admg. p,1rt1clc, 

In fac1. Smd .ur m;Ae, the ra1hcr 
f,m1,1,t1c cl,uin that the OL c.in ,1h-.(}rh 
caffe ine "11houl too nmm ad,cN: 
c ffech. · A memhr ,mc hc~c.11h th e 
l..c) boa rd protc«.·h lhc machine from du,1 
(and coffee ') .' d,11m, th e OL :i<hcr11,mg 
broc hur e. Needle" to ,J\. "c d1dn'1 tc,1 
thi.. feature of the 111.1ch1;1c 

And 1h1rdl) . ;.tlthuug.h S111cla 1r h.1, nol 
)Cl hrough1 1t..clf to ,pcnd the fe" e ,1r.a 
pcnmc, ncce, .... lf} Ill include Jn on off 
' " itch 111 11, hm..',t machme . 11 h,1, op1ed 
for ,1 proper rccc,-.ed rc-.et butt on on 1hc 
n~hl·h,md ,1de. 

In add111on 10 thl', a rc-.e1 can ;.tho be 
cffc4..·tcd from the kc) hoard h) prc, ~111g 
1hc CT R L. AL 1 an d ,pace bar l..e), 111 
Unl-.()11, Th e kc}' arc .. uffic1en ll) fa r aparl 
'° tha t )Ou"re not Ill.cl) to pre~, t hem all 

_.., ........................ -_ .. oct..., _ _ _ ---
at once b) aCC"1denl. 

Keyboard 
The OL ke) boa rd is .. e rgonom1 ca ll) · 
<1c,1gncd" and reminisce nt of 1hc CR 
Dcc 1,;;1onmatc . In many wa)'S if s JU'il a 
~iandard QWERTY JOb. bu1 11 has a few 
mce 1ouc he~ 1ha1 ,hould put 1t a no1ch 
abme most of the 0 1hcr~ m 11~ pncc 
range. 

The SI ll fT l..C)S arc ~h ere )O U " ould 
cxpcc 1 1hcm 10 be - none of 1h1, 18~1 
confu,1on "1th a h:1cl..la,h horu ng 111 

~her e )OUr SII IFT ,hould be. S111cla1r 
ha, al'iO 1al..cn c;1re to d1ffcrcntrn1c be· 
I\\CCO CAPS LOC K ,md s 1111-- r . '° lh,il 
1( )Ou"rc doing -.omc upper<<t\.C pro~r.1111· 
nung m Supcrll<NC \our J\ don"t gel 
tu rned 11110 S ,1g11, h) the CA PS LOCK 
,h1ft111g th l' l..C)' 1he CAPS L(X ' K 
g1\e, )OU on!) uppcr< a'l' char;i ('tcr, on 
alphahc1 1c l..C)'· 

The fum.·tton lr..q, .ire mC'CI) -.cpar,ucd 
from the mam Q\\ l; R rY l..c,ho,m l '° 
)OU don· 1 h11 lhcm b) n11,ti"1l..c ~h en 
)Ou"re qmdl) kc)tn!!, m -.ome nu nlbc" 
on th e 1op ro" of kc), . n1c l..c)' al-.o gM:­
o ff the 'p<Nt1,c ,1mho fecdh:id · or 
chcl..-clic l.. -.ound 1h,1t mal..c, hfe much 
ea~1er for 1ouc h t)p1,1' 

h nall}. the 01.. h.1, ,t Im cl) h1g 
'bacl..\\ard, L-, hapcd ' 1:. TfR lr..c) -.c., 
)OU don·1 h,I\ C to hunt aroun d tr)mg co 
find~ hat 1, undc111,1hh !he mo,t ofl· u~ d 
l..c) 111 progr,1mnung · .md prob,tbl ) 1hc 
mo-.t popul,tr l..c) 111 othe r :1pphca11on, 

Am ong the d1 .... 1d,,t111a~(·, ,, lhe r;tthcr 
odd mclu" on of ,I ,:op)right ,,g.n ::1, 1he 
,h1f1ed \alue for 1hc !· SCA PE l..e\. 1he 
non-,t::tnd.trd :arr,mgcmcnl of the Cur-.c.u 
lr..c)' on eit he r \Ide of 1hc ,p, t<'C h•tr and 22• 



Asyourexpe 
socanyour 

\ Vhatever you "ant your home comput er 
to do, the ATAHI 600XI. ~can do 11. 

ATAR.l 600XL 1;1:rocluct speci ficatio ns. 
Colour capabilities . 16 colours and 16 

intensities. 256 shades . 
Memo !)'.,; 16K RAM expandable to 64K 

with memory expansion module . 24K RO\I 
operati ng system includ ing ATARI HASIC 
l>f"Ob'Tamrnmg language . 

Sound :+1ndependent sound synthesisers. 
Eac h with a S 1'• octave range . 

I!!5J~y.,; 11 graphic modes. 5 text modes. 
Up to S20 x 192 reso lution . Maximum text 
disp lay 24 lines by 1-0 column s. 

600XL Home Comput er. 

Sl~C'iaJ-.!.\T~\IU lnte~(_'(I Cln"UH.'i 

GTlr\ for J.,rraph1c,; d1;;play l'<>tn :, for ;;ound 
and comroller pons .• ,~ T IC for~n. -en cont ml 
and I O 

Q_'l ' 6502C m1croproce,;sor 0.56 micro ­
seco nd cycle. 1.8 Mh 1. 

Extended gra1!bi~m~ions : I I 1gh n:-50-
huiongraph tCS.Mulu -colouredcharac 1er~1 . 
Sofi,... are screen 8" itching. i\ lultiple 
redefined character~ . Player rn1s.s1le (sp ru e) 
graphic.~. Fi11e screen scro lling. Cha ngeab le 
colourregisters .Smoothcharactermo\'en 1enL 
Simple colour animation facilities. 

~nuning features : Built m 1\T 1\HI 

H \SIC programmmg language plu~ 8 other 
languaJ,re, 111-.1.1, key ,,111 pro, 1de add1tior1al 
111fonna11on and men u screen~ . Sym-ax 
d1eckmgo11 entry 

lnp.1t/ Q11t~1t : External proce s...1oOr bu~ 
forex pan ~1on with memory an d 1:>eriphe ral~. 
2 co ntroller ports. Sena l 1/ 0 conne cto r. 
Monitor ou tput 

Son" are : Over 1000 items of software 
a\'a1iable -includ mg self teaching program s 
"ith unique voice over. EducattOn . I lome 
mana gement J"rogramming aids. Atari user 
"riuen programs (APX).And AtariS famou s 
entertainment software . 



• r1ence grows 
Atari 600XL. 

4.Trak Ball Contr oller. 5. Super Joysticks. 6. Colour Prin te r. 

7. Disk Dri ve. •,I~ I 11 ·~. ••11 9. Letter Quali ty Printer. 

Th ese peri ph erals \\ 111 be a\'a1lahle soo n 
1.AT,\III IOIO"l~ l ".C()~er for lo" 

cost stora8C and retri ev al capabil ity Data 
tran '-lll l'-S1011 600 baud . w rage capabi lity 
I OOK by tes on a 60 m mut ecassett e.Tra ck 
conf1b'l.1rat1on 4 track . 2 channels (d1g;tal 
and audio) . Auto record/ playback/ pause 
control. 

2 . ATARI 64K l\·l emory \l odule g;ves t he 
600XL a mass ive 64K RAM . 

3. ATARI Tooch Tab let enabl es you to 
paint pictures and d raw diagram s. with the 
touch of a sty lus. 

4 . ATAlll Trak Ball'· Co mroll er enabl es 

cu(SOr movement 1n any d1rect1or1; add s to R. ATAI\I 1025 ''" 80 Co lumn Doi Ma tnx 
the pleasure of Atan _games. Pr mter prints5 .10 orl 6.5c haracterspe r mch 

5. ~TAKI Su1~ yst1cks. Gl\·es you a 40 characters per second. Ideal for progra m 
great er compel.ltive edge over _your g.imes. listinJ,,'8, financial reports .e tc. 

6...:_~TAlll 1020 · .. COiou r Pr1n1er 1>lou er. 9. ATARI 102 7 ... l.eue rQu alil\' Pnmer for 
1-0ll r co lour graph tc 1mn1 capab1l11y 4-0 wo rd process ing leu ers in profess iona l type . 
column 10 ch;irac1ers pe r seco nd 5 . 10 and If you'd lil<e to l<now mo~ I\. 
20 characte rs per inch about the ATARI 600X I .... wnt e to 

7. ATAKI 1050"'Dua1Den sitv 0 isk O n \'e Ata ri ln tema uo nal (UK) Inc .. 
5 1 • inch disks holding 127K ran domly P.O Box4-07.lll acl<horse'Road. 
access1bleb .)1.esproviclesbo the xp;1.11s1onand Lond on SES 5JII and "e 'II 
Oexib1htyfor your 600X Lsystem w1thOOS III sendy oua ll the d eta1ls. ATA n1· 
The new Atari XL home computer system. I'll~ 
e\TAK I IM~ ~ l.S ,_ ... T '1 MT" T~,._.elAunlMTIN'ATA KlfOOXl.•~ ... • 10 ,ATAfll ..OOaMIOO~ 



·~119 tlu: non-,1,md,ml t\~('11 ,.tluc '"' it:ned 
lo the ( ,1gn h) h,1, mg 11 a, ,.1 ..cp,1r,11t~ 
un,h1r1cd , ,1lmo on 1hc top ngh1-hand ,1de 
or the kc, bo;ud. 

Bui the .... · .trc qu1hhlc, II ma } •tclually 
turn out to he ea, 1er lo mo, c a c:urwr 
.iround \\Ith lhe ld1-ngh1 ,1rro\\ \ <m one 
\Ide or th e ,p.1ce hJr and up-do"n on th e 
ot her. In foc:t. 111.m) ga me, for nuc:r~ 
alread) \\Od. that 1,1,..1) "11h the Z ,md X 
le), 1almg 1hc rote, or lcft-nght l e), and 
1he · and ·1 lC)\ ,tct mg as up .md do1,1,n. 

The mclu,1on or ·tcg,· 10 ad1u,11hc 1111 
or the kc) board should al~ make 11 
shghtl) easier 10 use than man ) standard 
ke) boa rd., , "h1ch cau\e )OU to .. ,ram 
}Our ,, n,I\ lr ) mg to mamiam lhl ' n ght 
.attitude o,cr 1hc le) hoa rd . 

Storage 
Storage on the OL I\ pro, tdcd h) a brace 
ot Sincla ir M1crod m e,. Thc..c dC\ICC, 
" ere fiN 1111rodu,:cd m m,d-19~2 ;1, ,m 
add -on for the Spcc1rum. The ~11crodmc 
u'(', :1 ,cry Ihm 2(X)..mch length o r 
magnet ic lapc on an en d lc~~ loop. The 
tape re~1de, on .1 :!lmglc ~pool and 1, red 
pa,;;t a magnet ic head at 30 mchc, per 
,;;ccond . \\1ndmg: ofr the m,1dc or the 
,pool and bcmg: \\Ound b,tck on the 
oul\tdc or n ag:11n. Onc e II h:I\ compl eted 
the full lcng.1h or 1hc tape . m 7 .5 ~oo nd, . 
,c~ back 10 1hc ~tart and read) to go 
ag.un. 

The canndgc, arc tm} hu1 ro , 1 a rather 
heft\ ( J 95 eac h The dm c, arc ,1tua1cd 
unobtr m,l\el) 10 1hc ngh1 or 1he ke} hoar d 
and the ca rtrid ge, arc in3Crlcd JU~I under 
lhc ro mpu1er' , ,lm Further ~licro dm c, 
can be chained ·a la Spcc1rurn " from an 
c,;pans ,on bu, . ·nu.~ Spcc1rum ~hero· 
dme, arc not comp a11hle 1,1,1th the OL. 

Th e OL ~h crodmc, h;l\e been up ­
graded from their ong mal Spectrum 
,cr-)1011'. The ca p:,c1t) ha, been mcn.•;.1-.cd 
to a nummum IOOK (the Spectrum', 
rn1mmurn " :t.!I 85K ). Ii", abo plca,mg IO 

..cc 1h.111he ·s ,m:la,r h,,, bee n "mphfi ed. 
To gc1 a c;mndgc ca1.1loguc 11·.!, eno ugh 
10 t)pe CAT MDVI to gel a h,c of file, 

ll 

from Dmc t' 
rh c \ l 1l·roc.Jn,c ,, ,t ~·nal de, ice "h•l ·h 

m1m1c, .u:tu.il r,mdom ,1ccc" h, IIJOK 
C•lp;.tClt\ 1, di\ 1dcd tnlo :?~S -.C'-'IOf\ of 5 I:? 
h,tc, A, t,t,llh ;1 d1,I,. dn\l·. \OU Mtnph 
g.1,e 11 .1 comm.m d In fmd .t n,11ned file 
and 11 "h1 1.1c, th roug.h the length or the 
l,IJX.' omd tr,m,fe'"" the rclc, .int -.cctoh 10 
lhc memo r) .. 1, 11 find, th em In 1heor~. 
1hc :ncr;.1gc .iccc,~ time ,hould he half the 
l•tpe'~ loop time . though after a loni 
pc nod or acrnit) 1,1,hcn )Ou·re ch;mgmg 
file length,. addmg nc" filc:!i .md dclclmg, 
files. the SC"cto'"" for each file tend to 
Mrome sca11cred thr oughout the lcnp:th 
of th e 1.1pc. L'nlc,, ,ou'rc prepared 10 
co n~1cn 11ou~I} "hou)Cl,.ccp·. th e car· 
tnd ge:!i' accc,:ot 11me I\ gomg 10 he clo\Cr 
10 7 seco nd.!!. 

The M1crodm c, arc lhc ke\ 10 1he 
,u cre~ of 1hc 01 . The alterri.t11,e of 
ro n, en 11o nal Oopp) d" I,. dmc ,toragc 
t,t,Ould h;nc douhled lhc m.1chme·, pn cc. 
fhc) " ould al-.o ha, e made t he machmc 
le,"' \U1tablc for mall-order t re;.Hment -
al"a}~ an unport ,1111 p.trl o f the Smcl:m 
:'ttr ,11c1). Although th e M1crodmc, rep· 
resenl a C'OO\ldcrahlc mno,auon the\ ca n 
not be con, 1dcred no pp) d" k ~orl-
• t11i..c, l n,tead the, pro\lde an altc rn .1· 
11,c 10 d"I,. u,.1gc 

When RA~ 1 memor} become, che;.1p 
cnoug h . 11 \\ Ill he mcmor} rch:mt '}'lcn1' 
h~c !he 6SC0.).ba'lCd 01 "h1ch can 1.11,.c 
ad, antagc uf the changed groun d· rulc, 
Storage acce" , pc cd "111 become le" of •• 
problem t,t,1th MOK of memo'), a,a11.lhle 
m RAM . Although the pncc of 1hc SOOK 
RA~1 p,1d ha, )Cl 10 be annou nced. 11 
m:1) "ell he round the £200 mar l In the 
long run "C c;.m C\'.f)CCI 1hc co, t of 
memo ry 10 tumbli: C\en further. When 
thi., hap pe n, )OU "'" be able to load up 
all lhc mform;1t1on )O U are hlel) 10 
req uire ill the ,1;.trl of a \C~~1on . The file, 
,hould he ea,11} •tcre" 1blc qu1cl,.cr 
c,cn lhan a Wmchc,1cr dmc 

W11h lhc SOOK RAM upgr,1de 11 "ould 
he l)O:'t.!iible 10 h,1,c ~,e r .. 11 progranb 
'lttmg m mcmor} un11I needed It 1,1,ould 

_ ... __ .... _........, 
...,...,. ., tflle zx .,.... n. ......... . -- ............ -.................. QI. ...... . _ . .. _ --

also be JXhs1blc to ha, c \e\eral hundr ed 
K of file, all loaded up and re.Id) to 
aCC'C\:!i. 

Smd,ur " Jl\O ta ll,.mg about the add• · 
11011 of Wmchc"-ler disk dm es. though II 

ha, no plan ,. 10 produce disk dm es 1tselr . 
It \\ 111 undoub 1cdl ) be up to third part ies . 

I he OL "111 undoubtedh be cnJ 1c1sed 
on 1hc gro und, thai the M1crodm cs 
pro, 1de nc11her 1he ,pecd. ca paclt) nor 
rehab1hl) of d1,I,. dme,. the refore d,.,. 
quahf) mg the produ ct a, a §enou:ot bu.!11· 
ne,, mr,chme . 

Thi, cr111c1,m "ould m1,) the point. We 
helic,e 1hc OL \\Ill \Ucceed prec1,;;ely 
bec.i u-.c 11 ha, t>cen de\lg ned 10 U'(' mass 
1111crnal RAM , 1oragc. For mO:'tt bu:'tmC)S 
.ipphc.iuon, II 1,1,III pro,c a fa~ter and 
more fle,1hlc 1001 lhan an) c:m1mg 
bu\lllC:'t.!1 micro co, tmg four time) ih 
pncc . 

Software 
On II'- O\\n the OL \\Ould ha\c been an 
1n,1ant ,ucce" With four program, bun· 
died m th e purcha\C pnce 1t') a 1,1,mncr, II 
1:ot po cxaggerataon 10 ,a} 1ha1 the prog- 2-U • 
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MY SECRET FILE 
Program by Phil Nathan s 
Based on ~he best- selling Puffin book by John Astrop 

A personal database for your darkest thoughts 
Do you have secrets you wouldn't even confide 
to your closest friend' Let alone your family' 
Do you have secrets about your friends and family 
you wouldn't confide to anyone but yourself' 
At last. you're no longer alone. My Secret File turns 
your personal computer onto a personal confidante And to 
keep your confidences confodent1al, it's even password protected -
because these days. you can't even trust your micro not to blab 
Trust no-one : file your friends before they file you 

Avatlableforthe · Commodore64.,.......,.,., Spectrum48K ,_-, .. , 
BBC M icro 8 ~~«>• 

Book / cassette pack 
£9.95 

THE UNORTHODOX ENGINEERS: 
THE PEN AND THE DARK 

Adventure game program by Keith Campbell 
Based on the story by Colin Kapp 

Cohn Kapp created the classoc SF stones about the 
Unorthoclox Engineers- and now you can try to 

solve the mystery of the ondestruct1ble pillar of 
darkness and the riddle of contra-energy in this 

mind-bending text adventure game 
Reading Colon's story 1n thos pack should help you Sul once 

you and your mocro are locked onto the problem. not even Cohn 
could get you out 

Byspec.al arrangement with an unspec1f1ed alien culture, Mosaic will let you 
have the story along with the program-so at least you're on with a chance 

Please read the story carefully because we'd hke to release our Spnng 
SF bookware blockbuster (Harry Harnson's Stainless Steel Rat on micro for the 

first tome!) before you carelessly unleash contra-energy across the universe. Thank you. 

Available for the. Spectrum 48K .,......,.,., sec Micro B .,.......,,o, 

Available from good bookshops and compu ter stores. 

ffi Published by Mosaic Publishing Ltd 
~ Marketed by John Wiley & Sons L1m1ted. Baff1ns Lane, Chochester. Sussex P019 1 UD 

BOOHWARE 

PC'N FIBRUARY .. 19H-I ,, 



T1'oQI.MOIIO<dff,.. .... . -......i­
lookinc docltfMfltMMNli, ,ower transfor­
JMr tttd MICf'Odrift Ulttfdet willel. 

... :?2 rams alone "ould. under normal cir· 
cum)la nC'C), be "onh the OL'i, £399 price 
lag. 

But. of rou~. Sinclair products nc,cr 
rcprc~nt norm:11 c1rcums1~ancc1,. In thi s 
country at lc,1,1. w ft" arc pnccs for 
bu,mc,:, nucr<h mu,t e<)mc do"n ,r 1hc 
machines arc 10 compe te "11h the OL. 
Thi, price mo,c ha<, mdccd been a long 
11mc conu ng 11 ,, chc.tp ;tnd fnendl) 
'°f1 .... ,1rc. mor.! th,m an) other factor. 
which .... ,11 c,c111u;.lll) !iOrl the men from 
1hc bo) a:, the long-a"'aitcd 'i,hakeoul' 
OC'CU~ . 

Once )Ou·,c "nnen a M'.>rt .... are pack­
age 11 CO-.h nc,t 10 not lung to duplu.·atc 11 
- "'hat better ..... 1, to L'nhancc .i ma1t!'I· 
produced hard .... :1rC prod uct than 10 gl\C 
a"a) \Oftv..irc .... ,1h 11~ 

Th e kc) 10 1hc Sinclair ope rating 
l't)'MCm , ODOS. 1, the ·mu ltH a~king ' 
capab1h1y Mult..i :a,l..mg 1s "her e )OU can 
have M:veml program) running s1mul-
1aneou)I) _ The lcrm muh1-1asl..mg ,, a 
much u-.cd <md abu!'>Cd term. All m1cr<h 
·multH a)I.. · 10 -.omc e,1en t ·mere ,., 
al"a)., a progro.1111 running 10 d1:o1pla) 1he 
-,crecn and another program ,1mul-
1aneou.,I) rc;.1d111g th e l..c)board ..,.h,lc th e 
app lic;111on progr,1m I) doing 11°~ ~luff 

The number of 1.1::il.., a micro can do al 
lh e one 11me rcla1c, d1rcctl) 10 ho" 
quickly 11 can procc,, mformru1on _ A) 1he 
68(.KX) chip 1, a n•r_,· po"crful dc\lce 11'~ 
poiSiblc for 11 IO be domg man) d1ffercn1 
thing., at one 11mc .... ,1hou1 the u~r 
no11cmg any greal reductio n m ~pccd 
the procc~ r <1o1mpl) e~ccutc, a 1111) h ll of 
one program. then a Im) bit of the nc..;t 
and won. fa,1 enough to mal..e II appear 
1h,u 1f, 0.111 h,tppcnmg JI once 

So "h en )O U ha,c a ,cl) po" crful 
procc)wr )OU can de~1gn 1b M>ft\\ arc to 
lake ad,antagc or th1.) capab1ht). The 
four PMon pad.:agc:o1 (which .... c will look 

al m grea1er depth m an uprommg full 
Pro-tc,1 or the machmc) u.:,e multl-lJ.:,1..­
mg m the form orwmd o" ) In "mdo .... mg 
)OU can ha, c ,..,.o or more program') 
running and bemg d1,pla)ed m ~parate 
parts of the !1-Crcen at once. 

Add to 1h" 1hc foc1ht) 10 tran.=,rer data 
from one apphca11on program to another 
and )OU can ~e 1hc po1cnt1al . The PMon 
pack;.tgc) enab le )O u to d1spla) a page 
from the datab3.)C or )prcad)hect pad:· 
age .... h1lc preparing a document on the 
"ord procc~r. for in)t;mcc. 

And 1hcn there\ game.:, th e ab1h1ic) 
of lhc OL here are qulle )taggc nn g. You 
c.:m ha,e a:, many separa te graphi cs 
program.) .:,imuh aneo u.:,I) running m 
different pan) of the ~ recn as )'O U hl..e. 

According to S,r Ch,e the compan) 1s 
un)ure \\h1ch "J) user) .... ,11 take the 
machme - S111clair .... as taken by .:,urpn.sc 
a1 the game~ d1rcc11on of the Spcc1rum 
and 1s prepared to be surp 1~d agam at 
"h:at apphca11ons people ..... 11 find for 1he 
OL. 

The OL ha) been dc)1gned 10 offer 1hc 
ulllm:atc in choices m 1h1,; reg;.ird - there 

are J0)3llcl.. porh. a g,1m~\ c,ir1ndgc port. 
M1crodmc::i. RAM RAM e..;paO)IOn slot 

enough h•trd .... arc nc'i1b1ht) to as)ure 
the ~ft ..,.arc apphc;1tt0n5 "'hi ch mal..c use 
or 11 "'ill go any wa> but do ..... n. 

Forecast 
It i) , er) d1fficuh not 10 be earned a" a) 
by 1he OL. Unle)) 11 prO\c~ to ha,e ,er) 
)o(!rlOU) fault ) or dr•t .... bo.td.) "hen m U!tC 

"e can .:,arc!) non11na1e 11 a5 machine of 
the )Car for 19~. Sir Ch,c ha:, 1de,n1fied 
the demand to launch another ma.))· 
marl..et compu1c r . "here ,olu me sales 
can L.eep 00 .... 11 C<bt and low CO.:,I can 
assure ,olume ~ale,. 

Once hooled 11110 thl\ ~p1r.1I 11°) good 
ne .... ~ all round: good nc"s for lhe U)Cr 
"h o will find 10115 or Mlrt .... arc. penpher· 
als and hkc ·mmdcd hobb} 1)b. good nev..:, 
for the UK a.) Smcla1r gca~ up for a 
successful a)~ult on the US marl..e1 and 
shore) up the unprotected UK marl..et 
agam.:,t the American.:, and Japanese 
And , or cou rse. good new~ for Sincla ir 
Re.search and all "ho ).'Ill m her - long 
ma) the) prosper 

Sl'UlflCATION --- £399.00 plus pos1age and padJg ong. £7.95. 
Motorola 68008. --Tat-

en.i,ic. ­..,...... -...... ....,__ -

128K (expandable 10 6411KI. 
J2 K. 
Vanous modes - up to 85 x 25 Monitor : I v 40 10 60 
512 x 256p"c ls( 4colour) -2 56 x 256p"cl>(8co lour). 
Full mo" 1ng 65-kcy q~cny. 5 funcllon key~ . .i cursor kC)S. 
Tv.oscrial RS232 m1crfa«s.M1crodmecxpo.rn~1on pon. ROM 
car1ndgc pcm. Local area nc,v.ork . 2 JoHhck ports. RGB 
Monitor and TV mterfaccs 
Tw1nO L M1crodm·es. lOOK each-tra nsfer rate, JSK per sec . 
ODOS. Smcla1r Super Bas,c . 
Smcla1r Resea rch A'\·a1lable mail-orde r on l) from Smcla1r 
Researc h Lid. FREEP05T Cambc rle). Surre) GUIS 38 R 
(0279) 685311 

p(" f[ BRLA RY.a 1~ 



FOR FURTHER INFORMATION PLEASE SEND YOUR C/V AND/OR A SAIIPLE OF YOUR PROGRAM 

TO: MARY HARRISON VISl(N; (SOFlWARE FPCTORY) 

1 FELGATEMEV.S. snJDLANl;>STREET, l.ONOONW6 9JT 



Memo completed 
t ic t\\O tables presented here arc an 

cx1cnsion to Keith I look's introduc· 
ory article on programnung the 

Mcmo1cch. '"'hich \\ C published la!>t 
\\Cck . 

The Mcmotcch offers three display 
modes which will handle text. sprites or 
more complex graphics screens, and 
lherefo re it's wor1hwhile spen ding a little 
time getti ng to know them. 

Diagram I shows how mode 2 opcr· 
ates. As there are only 256 character 
codes 3\a ilablc at any one time . the 
Memotech splib 1he pauem generator 
table m101hrce scc11onsof2048 bytes. M> 
th e 256 characte r names are eac h used 
1hrce 1imcs. 

Table interact ion 1s 11lus1ra1ed by 
dia gram 2. Once )Ou can put toget her th e 
vanous effec1s possible with the 
Mcmotcch's screen modes. )Ou'II ~e 
how the) can be u~d 1ogethcr in 
programs to obtam )()me \<Cry start ling 
effects. 

If )OU missed the firs1 pa rt of the 
anidc, back issue~ are a\<ailable from the 
PCN Back Issues Sef\ tte. 53-55 Fmh 
Street. London WIA 211G. 

l'JOmJllf -­j 

• II 
24 

u 
40 .. .. 

DIAGRAM 2 TABLE IN1£RACTION 
mr 

"" .uroooo 1 2 

CNMICmlO COUIC.W 
012 3 451 7 1MlE 

0 1 0 0 O O O 1 O t',tAM2000 A 1 COt.OfM'Of'O, 
AOOIUS l 4 4 

2 2 I 
1 0 1 0 0 0 l O O 2001 A OUJltOf'l, 
200101000 02Al 

.. 
72 

IO 

• 

l 1 0 
• 2 • 
5 •• 
•• 2 
1 0 0 

~ , 0 0 0 1 0 0 0 0 +--, 0:J A l 
400101000 04ll 
501000100 OS Al 
& 100000 10 OIAl 
70 0000000 07ll 

-ll00[70 1 2 l 4 5 I 
1120 0 
1140 
INO 
lllO 

"""'°" -7,Ul£ 

MU aLl5l' 1H£ UTTf'A 
'X' CNMICmlaJOEO 
10• OISl'IAl'!D/frlOOl1JOIIIJS ON 111ESClfmt 
'"1Jf &«:# UCKQIOO#O mt.OW 1¥11Kr. 

104 l2t 1$.l 11, 200 224 24' 
lU 131 110 114 201 232 2SC 

• 110 144 H I 112 211 240 

OI C l 
OI C l 

l'JOTTClt# 

"'"''"'"' r.uu: 
00-7 ff 

l'JOmJllf 
ll£NCJIATOlf 

r.uu: 
1000 - Uff 

SCREEN REJ.ATIONSHIPS GRAPHIC MOOE II 
"'lOCA1XWcwe · rrma.1t1, 11 1sa#tlTD J 

ff NTTCIIIIIIAME T.UU -. lltl1• 
ffcotOC.WT.UUZ<fJl11 

PC.1' H .BKUARYol l9S,I 





Challen9jn1, . ~.Ji 

sophjs1jca1ed, ..... ~ , .}. 
ICIYanced, 
ex1n specjal. 

A real aclYellCuret 

COMING SOON FROM 

Melbourne House 
~ -- - --
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c dcmh kndl ma) be \Oundmg for 
a1,y\\hccl pnn lcf'\. And \\ho bencr 

to'\Ound 11 than B rot her .Jhc manufoc­
turcrof a range of h1gh-qu;1hl) da1,) v.hcel 
l)pc'Mitcf' and prmlc1'? 

The Brmhcr l:.P-44 ,, a portable do1 
nrntm; pnnlcr l)l >cv.nlcr. but from a 
1echnolog1cal ix>ml of , 1C\\ 1h ,ahcnt 
feature 1\tha11i..pnnthc;;1d1)24X 18. \\h1ch 
mal.c,9x7 lool.. f<.ml) pun). and produces 
rc,ulb comparable v.11h ClJ>Cn)1,e d~IIS)· 
"heel prinlcr. II') a quantum leap from 
th e CP:-22. and there·, more of th;u on the 
v.a). v.11h the Jap;:rnc~ currently \\Orking 
on ,up,er-h1gh dcn,11) pnnl heads. and on 
pnn le" I hat produc.: full colour v.uh the 
a,d of three-colour nhhon) 

PCN re,1cv.cd the prc\lO U) portable 
from BrQlher. the EP-22. la)I au tumn . 
and the~ 1::.ba)1c:tll) Mm1lar in dc)1gn ,rnd 
u,;;c. II ha) JU)I under ·U:Xk> charac1c" of 
mcmor) .11, 1cx1cd1torh.t.)tlccndcancd up 
a hlllc. and 11'~ ~nd and rcce1\C . Th .... 
mean) )O U Ci.ill u..c 11 a, a l)pc"'nte r . a 
pnnter . or a remote 1crnunal. 11', not a 
nucro 1hough - 1101 qua1e )Cl. 

Its launch ,1ahlc·ma1e I) lhc ltR ·S. 
14hich u-.e, lhc .... un c tcchnolog) an d 
emulate, EP'()n pnnlcr, A, )Ou'II \Ce 
from our pho1ogrJph. chc 11 R·5" aroun d 
half the ,1Lc of an Epwn . an d 1nc1dentall) 
can run off four U2 baucnc) , It '40uld be 
pcrfccll) fe.1,1hlc 10 tote 11 around '41th a 
l .md) or NECpo rt ,ible for produ cing hard 

w COp). 
}_ The-.ecre1 of thl\ nc"' hrcc d of pnntcr,i .... 
~ l140fold CMOS 1cchnolog) allo"' the 

10 

EP-W co,mrc re,t m the!ktme "~'> .-1,a hip 
portable compu ter d<X',. '41thout guzzling 
po"'cr. The thermal pn, u h(•ad cut, do"n 
on 1hcamo unt ofpo"er}ou u-.c to;tc1uall} 
make )OUr marl on the p.-ipcr. Th1,c11hcr 
USC) thermal paper to produce a crcd11ablc 
black image on the p:1gc. o r burn,;; a hole m 
acarbon nbbo nfor c\cn bct1crre)Ult) , Ille 
den .. 11) of the pnr u head , .. great eno ugh for 
the cnhre lcncr to be burnt out of 1hc 
nbbon. r;uhcr than JU)t .1 p.;:Htern ofdol\ 

Th e trade off to ach1e\ e th1\ prml qual11} 
l)lhe l,.111dof papcr}oucan u-..c. The t P·~-1 
did Jt,odu cc an image of -.orb on \l;tnd,trd 
office \la11oner). bu t 11 '4J) f:url) ,1bom111-
ablc. and for good re) u ll))O U'\e rc;tll) got 
10 use sh1ny·) Urfoccd paper. E'(pcnmcnlJ· 
1ion should 1den11f) '°me form of paper 
that will gl\c acrepiahlc quaht) and 1) at 
the same 11mc of an accep table "'eight. and 
forda) 1odaycommun1ca11on~ the thermal 
paper "'II he more 1han adequate. 

V,riuall) 111 .. 1cp "llh lhc nucro hoom . 
pnn ter pnce, h;l\c hccn gomg.1houg.h 1hc 
flooro,erthc pa,1 }l.':'tror-.o . A number of 
good quahl) pnntcl' h,1,c rcccntl} come 
on the marLct :u .uound lhe (2(k) marl. 
and 1he IIR -5. b1dd1ng. at £178 .... ,et to 
cau)C a nunor e..1rthqu~1l.c here. C\en 
C'(clud1ng 11,lo\\ "'c1gh1 :rndcla")) output. 

It h,1, op11on..1I Ccntronic... or RS232 
1111crf;.1cc.. ;md .., capable of dumping 
h1gh·n:..olu11on gr,1ph1c... from the -.crcen. 
11\a dead rmg.er for.i fi.-,.1 ·q uahl } · pruner 
for home micro U)Cr,. "'ho. for 1hc fir .. 1 

time prob.ihl). "''II be offered full 80 
column prm 1111g.. 

The JJ , .. around the ,,1me \llC "" ,1 
l)pc"nh.'r. ,md "c1g.h .. ,1bout 2.5Lg. You 
can t}J'K.' 11110 11 ,conng. )Our out 1>u1 111 
mcmor} , )OU c.in operate corrected pnnl· 
mg."' h1ch 1>rm1, 1.5ch.ir~tctcr, m .irrcar, 
15charac1er .. ,, the .. ucofthc LCDd1 .. plot} 
- or )Ou can u .. c direc t pnntm,g.. "'h1..•rc II 
operate) JU\t Ill e a l}pc"'ntcr . 

The Le,, art," -.cnu-c;1lcula10r m n:11urc . 
but are h18-cnough for )OU to build upa fair 
old head of ,1cam on them . 

lnc,dcnt.ill}. 1h1 .. article up 10 here 
rcpre..cnl\ thc lotJI c.1p,1cil) or the ~~\ 
memor) 

So ....... 111,lller of prtntmg. OUI )OUr 
dca1hlc .... pro~ . 1hcncle,mni1hi: mcmon 
for the ...econd ,olumc 

Tho-.cuf )OU "ho ·,c '!CCn the EP-22 "'II 
nollcc that the hlad ca,mg. hJ, been 
abandoned 111 fa,our of a ~re) and blue 
colour ~hemc. Tiii\ .., app,trcntl) for the 
benefit of the US m,1rlct. not bcc.tU-.e the 
Amencan, arc different from "e decadc111 
European ... hu1 bcc;m..calmo..tc\Cf)th111g. 
1111hc USnoY. -.cenhlohcm, 1dc 1oluol hl,.c 
a cert am r;.mg.c of 111crcd1hl) big nMchmc,. 
and 8r o1hcr" nocwcp11on 

When u-.cd b) 11-..clf a~a \\Ord procc .. )(,r. 
thc..W .illu"' ,ou 10111\1..'rl ordelc1c "hole 
hnc,or"nglc Ch.1rac1cr ... and ha .. a number 
of exlra foalll rc, \\h1ch arc accc .. -.cd "11h 
the a1dof ch1..• hlucrodc kc, on the lcf1 of t he 
)pace bar. Youcan,\\llch .on:1wr1 of "ord 
"rappmg routine b) auto "h1ch .. ,ar1 .. a 
ne\\ hnc 1f11 rcad\a,p.1ccurah)phcn1nthc 
kht ... ~ char.1clcl' hcforc the nght margin . 
A .. 1ra1cg1c,tll} placed ...C\Cn char.1c1cr 33 • 

P(, 11 IUH \M., -1 PN 
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COMPUTERS 

£169-
UlC VKr 

ALPS DISK DRIVE FOR APPLE 11' 
Slunllne half height disk dnve for Ille Apple U Use w!th Apple disk 

controller card 
Box or disks £13 . Disk storaiie boxes (35) £1' (80) £19 

·~• & l"fCllWl'tdttldilm.&n:,f""*~l"I 

£79 
inc VKr 

24 MHz monltor for Ille best l)06Slble resolution for 80 columns 
80oolumncard for Apple 11 Plus £ 109 

£399 ~· 
incVKr I ~ l 

-................ .__y 
EPSOIIJ FX 80 PJUlfTE? 

160 cps, userdellnable fonts andgraphlcs 
Parallellnterfaco card £71 . 16k burrer £79. 32k buffer £ 109. 

Rtbbons£ 4 

C/ WPCompu ters 
Willow House Willow Place 

London SWlP l JH 
Telephone 01-828 9000 

...................................................... 
Please send me details ot/l enclose cheque/Access/ 
Barcle.ycard ( No. ) 

__Jor.£ andam orderini!' 
D Alps disk drive D Phoenix monltor 
D Bpooo PX80 D Wier 
Name 
Address 

Telephone __ 
'Deleee where apJ)licable Delivery charge .£3 00 

· ................................................... . 
t'(:,,. H BMUAR\ "19'W 

QUALI'ff SW' l'LOPPf DISKS 
Take oor choice of lllree IOI> qualil)' brands - BASF, Wabash or 

Xidex. CIWP has tested mOSl available dlsks and o!fere lllese ae Ille 
besl value for money, comblnlnB rellabllltiY, wlLh low prices. 

~.~nslty ( lOOk) £13 
~doub-nslty(200k ) £17 
DoublKided. dou~nsily ( 400k) £22 
DoublHlded._ quad-density (800k) £2 9 

Includes VKr per box of 10. 

l'LOPPf DISKS STOL\GI BODS 
A oea1 box wlLh transparent lockable cover t.o hoid up t.o 35 
dlsks. Willi Ille lap o!f Ille disks are presented ae in a card 

index. A l&tger version will hoid up t.o 80 dlska. 

Smallsi1.e £14 !Mgesl1.e£19 incVKr 

LISTJBG PAPlll 
2000 aheecs fanfold llsllng paper 9 inch or 14 inch. £ 12 ~; 

SILP ADBISIVI L&UL8 
l ,2or3across .1'9rlllousand. £5 incVKr 

C/ WP Comp uters 
Willow House Willow Place 

London SWl P lJ H 
Telephone 01·828 9000 

···················································· .. 
Please send medelails ot/l enclose cheque/Acoese/ 
Barcle.ycard ( No. ) 

or.£ an<! am ordering' 
D floppy Disks ( 811.e )_[J Llsllng Paper/Labels o S1ora&eBoxes(si1.e) __ o Ribbons __ 
Name, ___________ _ 
Addrees, _ ____ ______ _ 
_ __ ____ Telephone, ____ _ 
'Doleee where applicable Delivery charge .£3.00 

···················································· 
JI 





.. 30 word mucks 1h1s up of course. 'which I.) a 
pest. 

Ta bsand margm!'lareset fa1rlyea!Jil) bya 
comb1na11on or space bar and M:Hlng keys. 
and you can al~ centr e te,ct or range 11 to 
the right ofthe page. A sccond)h1fl allO\\.) 
)'OU 10 pnnt a range of c,co11c letter) and 
accents. and the machine has the integral 
calc ulato r the EP ·22 ha!'l. 

ln \tead of lool1ng on th e Fr.W ;i, a 
prmtcr or ;.1 l)Jle"ntcr. )OU rould al-.o 
thml. of 11 3!'1 ;1 dedicated "Ord prOCC:!;Wr. 
Such 1htng.) arc bcconung more common 
- )·Ou co uld 1hmk or 1he M,cro"ntcr 3!'1 

one. ,md ded1ca1cd hand held ,prcad,hect, 
are JU!'lt )tar1mg to ,1ppc.1r m the Um tcd 
States. So howdoc\1t ,h,1pc up1n 1h1!'lficld? 

Th e best "ay to Judge 1h" 1, to 1h111l 
about "hat )Ou'd u~ It for. If )Ou' rc 
"n1111g on 1hc mmc. )Ure )OU wuld he 
churni ng ou t the Great American No,cl 
3.700 charncter, at a tune. but c,en M> 
)'Ou 'd probabl) \\anl to male rough note) 
while )Ou "ere" n1rng. and) ou might e, en 
"ant to da!'lh off a qmel lcucr to th e banl 
manager \\llhout ha,mg to pnnl ou t )Our 
oth er texl . 

Th1) !)\\here U)lll,lt the EPJ.l gch lnck). 
3!'11t hold) 1e\l m memory J~ one file. Th e 
onl) \\3) )OUcanspht th1, up1)b) pla<:anga 
numbcrof stol)\ "here the m,1ch1ne "111 
MOP pnntmg until )OU tell 11 10 c.trr) on 
in 1he 1c,c1. then s" 1tchmg shcc1, of paper 
Or )\\I IChlllg bct\\ecn printing mode). 

So 1f )Ou "ere after mobile \\Ord 
procc'!'lmg. )Ou\l probably find lhe +I 
:,c,ercly hm111ng quilc .)()()0. It \\Quid 
therefore be a m1,t.1le 10 thml of 11 :b a 
budget nval to the T~tnd) or 1hc Nl::.C. and 
11 doe.;n't mmd up a, H1luc for monc) 
unl e~s )OU 1ake 1b pnntmg fac~111c.) mto 
account. 

The HR-5 
The I IR ·5 uSC)lhe!ktme prmt1ng~ystem:1s 
the Er.a.a. but 1b t)pefocc i, )tand:ud dot 
matn,c ,t)lc. ra1her 1hc the fla)h ) lmd of 
output the .!.! produce,. II', ba-.cd in a 

I 9 X 9 do1 matrn : in 1e,1 mode. and "111 
handle 8 x.!80 m b111mage mode . 

It mea,urc, a 11tch) 7m x 1210 
x 2.75 m .compa rcd1012m x 14111 x 4m 
for an Ep.,c>n MXSO. ,md \\C1gh, ahout 
3.751bs without battenes. It 'll take srnglc 
sheet, o f paper or 30 mc 1re rolh of paper 
\\h1ch 'It on a dc t ,,chable c,cccd mgl) M> 

- spindle that hang) on th e bacl of the 
machine. l11ales,1 l;.1rger ribbon c:artnd ge 
than 1hc EP+I. and has opuo nal RS232 or 
Ccntron1c, 1n1erf.tce,. 

Wcd1dn·1 ha, c ,, manual for the I IR·5a1 
ftN. ,1nd ,1x:nt a fair bit of 11111c "rc)lhng 
\\llhllt ol r) 1ogc1",melmdofoutpu1. The 
bc,1 "c go1 at 1h" ponu "a,garbagc. but 11 
wa, \Cr} prclt) (!..trh,tgc. ::tnd the pnnt 
quaht) \\3!'1 a,ton"hing. Brolher\ UK 
\Crvice department \\,t) \Cr) hclp(ul. 
hm,c,er. and ga\ C u,a-.cric)of d1p,\\1 tch 
configuration, and a pro, l\1onal manual. 
With lhesc )OU can M:lec1 R S232. b11 
length. pant). and ,tn) one of eight baud 
i.ltC.) lX't\\Cl.!n JI() i..llld 56(X) . 

The dip'" 1tchc, lhem.)CI\C) arc tucked 
a"a} 111\ldc 1hc printer. under the nght 
hand end of 1hc nhbon . O nce )OU ha,e 
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th em ~t up to operate with )Our panicular 
micro 1h1) )hould be no great problem. bu1 
tml cnng about 1mti.tlly "1th an RS232 
docs ha,e a tendency 1obc a bit hke tr)mg 
to tune 1n10 Radio Tirana . and 1hc,wi1chc.) 
are pos1t1oned M> that )OU need a pretty 
thin pen e,en 10 reach the lmle !!"me. 

The "orkmg IIR ·5 1s rcall) quite an 
1mprc,s1,c p,ccc of "ork. ho"c,er. giving 
double "1d1h. reduced. enlarged. under· 
lmcd and emp hasised charac 1ers.1ogcther 
\\1th supe ~npt and sub)c ript . Desp11e 1he 
problem) \\C had 1t )hOWc\ conside rabl e 
\er).U1ht). and 1he Centronics inte rface 
\C~1on should "orl at lca\t a) " ell ai 
pnc,er compe111or). 

11 shou ld he clear from "hai "e·,e ,:11d 
abo,c that thc rc:1rcd,.,.1d,.m 1agc,"11h lhe 
EP44 a nd the I IR·S. bul the crucial pomt 
ahout holh machine-, 1) that 1hc d1..ad, an· 
taic, arc !her e for a \cry )pccific rca)(>n. 
Un Ill \:Cry reccnlly II JU,t \\a,n't fca\ 1blc 10 
ha\e :1 cheap ba11cr)-Opcr.11cd ponable 
pnn1er \\ Ith an) 1hmg hke rca-.onablc pnnt 
quahl\. bu1 u)ing heat rather than impact 
10 ma ke a mark on th e paper h.is 
circum ,ented this. 

Gran ted . th e k1ndof pape r )OU can u !>C 1) 
d1c1atcd by th is approach. but \\1th a h1tle 
research )OU can find quality pape r of a 
" eight )·Ou could u\C for b~mc,.) , 1a11on· 
er) thal ii.it 1hcs:amc11mcglC'.)\)) cno ugh10 
allow 1hccarbon from 1he n bbon 10:id hcrc 
1011. And Jool a l "hat )Ou'rcgcumg - the' 
EP+rs pnn1 head 1s romple,c eno ugh 10 

take a highlyorn:ue typeface ('i-Oornate. in 
fact . tha t Broth er is quite clca rl) guilt) o f 
sho \\mg off m 11s de,1gn). 

The 1erminal :hpect i) also 1mpor1ant. 
gl\tng)O U a fac1hty 1ouse th e machme 3) a 

rcmme 1crmmal. !)OS)lbl) sendmg and 
receh 1ng mforma1ion O\er t he phon e line. 
and the pnnl cr parliall ) C1rcum\elll) 1he 
problem of hm1ted memory . Th e memor). 
mcidenta ll). l!'l probabl) lo" bccauscohhc 
high prtee of CMO S chips. and an extra 4K 
"ould put 1he +la bit too high prite\\1 )C. 

Site isan 1mporta n1 fca1urc of the 11 R·5. 
and thi s could be an 1mporta n1 ro n\ldcr a· 
uon for o;11u;:,11on, "h ere )p.1ce 1\ at a 
premium . but 1h1s and the shght l) gtm· 
mick y battery J>0" er" 111 tcnd toolh.cure 1b 
01her ad,antage). The pnnt qualil) "a~ 
clea r a.s mos1 da1sy\\heel.s. and ,f RS232 1s 
your bag there 1~agrcat dcaloffle~1b1h l ) m 
1crms of baud rate and general corn· 
mun1cat1on) 1herc. Take 1he £175 pnce 
1ntoron~1dcra11on and 1t bccomc,a pnntcr 
)OU need a good rca-.on not to hu). 

Now lhe fin:tl 1nterc~1111g lhmg about 
both lhc)C bc:tsb b that the) ·re ,1111 ,er) 
much an in1enmsiagc . Th e} 'rc,ubManual 
advances on cur rent technolog). but 1hc) 
carr) m 1hemhmbof 1hc\Orlof1echnology 
\\e're liable 10 ~c 1n the fu1ure. 

Prml mg technology" 1ll 1mpro, c furl her 
until \\e ha\e supc r·densc do l ma Inc print 
head~ operating on plain paper. an d 1hc 
number of mm 1ng pans m pnnle f) "'11 
dccrca)C 10 the c~1cnc 1ha1 the main reaso n 
for lhc )1zc of the printer "'11 be th e MZC of 
lhc paper. 

And then \\C ha,c 1hc EP+l. 1hc 
electronic typewrite r 1hat is almost a 
nucro. Plug m a Basic and 20K more 
memOr) and " e'd ha\C a ,ery mte rc.;1111g 
little portabl e. \\ 1lh the addedad va n1ageof 
a prCH) dece nl pnnl out. And JU.St a ll1tle 
bll more t mkcnng "Ith the 1cchnol<>g) and 
\\C might ha,e a real find on our hand s. 

H 



Whi ch book wou ld your micro want you to buy? PCN 's review page helps yo u choo se. 

Inside Ille CW,,, by H Dmes •nd M 
~rtoo, u.- ndlftl eo..,,... 
t1< Gntpl,ics, by J TatclMII and l -·rtll, MaclliMCodolor 11op .. 
...., i,,, l Watts .. d M Wluu1on, 
..... -by Usl>ome, at £1.99 
... ~ 0 .99 lulnllNM:k eac:~ 

48"""' The~ 1hrcc ,Jim ,o lumcs for 
beg inner. arc col urfully illus­
trated makm g 1hcm ca~y 10 
read. 

Robots dcmon,1ratc the 
1asks of 1hc compu ter . some o f 
them hikin g along e1gh1 pa1h­
" ayc. 10 c1gh1 'loet11on garage,. 
rcprco:;cntmg c1gh1 bu ht ic,. 
"h1lc ot her-. pm up n0l1cc., or 
ch(M)<;C hhrary hook, . depict mg 
RAM and ROM . Colour,, cut 
off toward!, the end of each 
boo k. and bl.lck and "h 11c 
pagcc. bnng them 10 a lc,s 
,·,sually s11mula11ng clo-.e. · 

Unders1andmg Compu1cr 
G raph,~. by far the ca'i.1c,1 10 
read. begins b) dc"°nbmg how 
a p1crnrc 1s produ ced on screen 
and1ncl udcsaclcarc xp lana11on 
o f th e liitl.C of memory needed to 

I 
produce p1c1urc, of differing 
resolution and colour. The re,;;t 
o r the hook ,,;; dedicated 10 

I 
prac1teal a,;;pccls or compu1cr 
graph •~ - ,;;1mula11on. oompu· 
ter aided design. animation and 
compu1er arl. The book ends 
with four graphics programs to 
run. with comef'10n chans ror 
the BBC. Spectrum . Dragon 
and Apple. 

ln,;;1dc 1hc Chip ,;;1ar1,;; en­
ticingly '"th an 1llu,tra t1on or a 
,;1l1conch1p bc"d e an open lube 
or .-.v.eet"i. But the going get .-. 
tougher w11h e~planauon, of 
rcg.i,tcN . control circuit, and 
logic c1rcu11,. among other,. 
Then• ate m1ere 1.ting scct1onc; 
on howchip!rlare made and 1he1r 
ong in and dc"gn. Practical 
c1rcu11,;; arc included for th~ 
who hkc 10 dabhlc 

Machrnc Code for Beginners 
1s a bra, e atte mpl to simplify a 
difficult subject. I ta, 1ng fought 
through che cxplana11on )OU 
have the oppon um1v 10 tc,1 

)Our ncv.-found d,111, h) wnt­
intta , 1mple program roadd t\~o 
numbers iogcthcr . lf )OU make 
1h1\ hurdle )OU arc ready for 
nag'.'!o. JUmJ)"i. c;ubroutrnc, and 
condnional hranchc"i. You'll 
knov. you·,c armed at this 
testing c;ect1on or the book - 1t 
will be m black and white. NR 

'DnconMKhiMuncuocelor1M 
- beplll4t" , by, .... v ... 
dor Rordon, ,..blisMd by Mel· 
""""'" -.. at £6 .95 ,_ 
lNM:k257INIIJ"), 
llu s book 1s for lhc absolute 
beginner, or at lea,t. 11 c;tart.s 
that v.a). Early chapters ex­
plain such lhings as binary and 
hexadecimal and what a micro 
1,;;. Then come,;; a dc(,('np11on or 
the 6809. the CPU that controls 
1hc Dragon. and 11.; addre\Sing 
mode, . 

Much or I he book 1s de\·oted 
to the m,1ruct1on ,;;c,:1: :m)Onc 
u, mga 6809on a machine other 
lhan 1he Dragon m1ghtconc;1der 
1he book for 1h1, 'C!clmn alone 
as 1t 1"icomprehen,;;i,e. A minor 
cn11c,sm 1, 1hc u,;;e or ,he v.ord 
111/rn~,11 v. hen the author means 
1mpltrd. a, lh1i; may cau,;;.c 
confu, 1on m relation to othe r 
books on 1hc ,uh Ject. The 
dcscnpt1on~ m 1hi~ ,;;cc11on tend 
10 be complex and ma) need 
repeat readings. 

The final main section of the 
book contains example prog-

ram,. starting with ,;;1mple ex­
ample, of the rn.,1ruc11on Ii.Cl 
and ending up v.11h useful 
rou11ne~ 1ha1 show how to 
accc)s the Dragon·s external 
chips. 1he PIA . ,;;creen. sound 
and so on. 

Th e appendices a rc most 
informal 1\'e, co,e rrng graph,~ 
modes. memory loca110ns. 
ROM routmc"i. ASCII code"' 
and 1hc ms1ruc11on set \ um­
mary. 

This is a comprchenc;1,c 
boo k. useful for anyone trying 
machine code. which need not 
be harder than Basic. All you 
need is the instruction set . some 
idea of \\rhere to pu1 )'Our 
programs m memory. and how 
to gc information m and out o f 
the computer . The hook CO\ er~ 
all thc'iC features. making 
machine code , 1ra1gh1forv.ard. 

KC 

DisliDmoslor_,..t_by 
MicllN!a.- . PublisMdby 
Sindalra.-at £7.95 ,_ 

bKlc, 162 """'· Given the number of cheap 
(low-priccd)di,kdm C)becom­
mg available for formerl) 1apc· 
based home computers - the 
Dragon. Spectrum. One for 
mslancc - the timing of 1his 
book IS ,cry good . 

It tells you all about di,;;k 
dnves - their hi<iitory. their 
physacal 1echnolog) and the b11s 
or ,;;oflwarc that can be u\ed to 
make them \ aluahlc addit ions 
to your system. 

Central to 1h1s subject 1s the 
thomyquestion of file handling 
- Mr Browne come,;; dov.n 
firmly on 1he side or ISAM 
(Index Scquenllal Access 
Method). and chaplcrs include 
·J low to build an ISAM" and an 
' ISAM Case Study' . 

I like this book . It treads 1he 

DISC DRIVES 
~i'; computo;, 

..... , e' ~--- -... ./ ,, \ ....... 
~~ ll \. 

'I ' =aol Browne ' Rsincia r 

difficult middle ground be· 
tv.cen condcc;cens,on and 
om1ss1onofcruc1alS1cps. IS 

Adlvltln ..... c-

'AtMi Piiot Ac:tiritin and 
by Hort, Koll~ Ted Kahn •• d Dalo 

-- · ... - by l'Nfttice hal 1111 .... --. at £12.70 
(~k250INIIJHI, 
PILOT (Programmed Inquiry 
Learnmg Or Teaching) 1,;; a 
computer language ong mally 
dt"iigncd for use in educa 11on. 
To make the most of this book 
you'll need hands on an Atari 
and the P1lo1ear1ndge.1norder 
to try the numerous examples 
included. 

The firs1 chapter contarn"i an 
1ntroduc1iontoprogramm1ng1n 
Pilot for beginners- not O\'erly 
comprchcn,1,·c - and the re(;t 
concentrate, on focihties pro­
vided tn the cart ndgc. o;;uch as 
Turt le graphics. sound com­
mands and string handling. 

Two append1ce, explain the 
codes used for \pec1al charac­
ters m the book . and gi ... e the 
U(;CS of memory loca11ons. such 
as how to acce,s the keyboard 
and how to , pcciry (,('rcen 
colours. 

The programs them~ lves 
may pro, e particular!) useful 
since lhe) arc ca,.1ly e,uendcd 
and modified KG 

P'""1'CN Books,..,. hff by disas­
ter -., • 1 .. 11y pri,rter ROM 
com,pted listinp for 66,.,..,.._ 
for tlN '-modon 64 •nd 66 
,,,...,_ , for tlN We 20, caallnc 
an unKCePUWt leYel of pracram 

ffl'Of'S. The boob - """ rtCllled and corncted 'tlf'INNtl 

... beincpriorted. 
N you boupt • first .-, 

Mnd Ille title 1N11J8 to: PMll'CN 
Books, u;.ia C..•yo Place, 
ru....,5WI 09PG, htctudlncyour 
n1me and Ndreu printed ctearty, 
.. d , .. will ..... you • ,..,._ 
ment copy al lOOn II poniWt. 

Manyllt>Oloclo,to-m· 
COllfflliotlcedbytllis- . 
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The BBC Micro can now give your 
children a private education. 

Th e BBC Microcompu1er now accounlB for8 0%ofth e A chance 10 leach 1he Micro a 1hing.l!!.!!!:!!, 
comput ers being ordered under 1hc curr cnl 0.0 .1. Prima ry Wi1h 1hc Animal, Vegetab le, Mineral program , 1lw 
chool Scheme. childr en can gel 1hc comput er guessing. 

It's also 1he compu1er which a rapidly increasing Th ey think of an objecLTh e BBC Micro has to decide 
number of people are choosing for their homes. what it is. 

One of 1hc reasons for iu; success is thal ii makes If i1 doesril come up wi1h the answer, 1he children can 
learning highly cnlcrtain ing for everybody. From children keep giving ii hin ts. 
who arc getti ng to grq.,s wilh the alphab ci, 10 adul u; who In doing so, lhcy arc encouraged 10 qu eslion the 
wanl a gentle bul in icnsi,·c inlroduction to the comp lex difference be1ween such 1hings as crocodil es and all igalors. 
world of computi ng. or whether oil is vegetable or minera l. 

j\o w, thcrc"sa substantial new catalogue of educational The prog:rarn also cncoumgcs them to consult rck r· 
programs specially for 1hc BBC --- ~ - .... -"' 
\ I icroco mpu lcr. 

I I has been developNI by 
Acornsoft , 1he sof1warc division of 
Acorn Computers who manufocturc 
the BBC \li cro. 

1\l akin" for,•s u ithout ~et ting 
s.-olrlrd. 

~ ith thr 11('\\ l·:1('(•makrr 
progr.:un, your children c.111 make 
over a million faces. If s like an identi · ki1, allowing them 10 
Jcpict anyone they wanL Th ey star l by choos ing 1he eyes. 
Th en 1heyc an choose 1hc mou1h, 1he ears, 1he nose. the 
facial outlin e and lhe hairs1ylc. 

And if they really fonc) ilrcss ing up, I hey can add 
earrings and halB. · 

In doing all this, 1hey learn lo read and spcl~ as "di as 
developing their po,.crs of dcscriplion. 

The money_p...!Q'~ram~g amrs for dw pric-e of one. 
Mr. T. is an engaging li1tle f1gmen1 of 1hc microchip 

who can leach )Our children all the complcxi1ics of our 
coinage sys1cm. 

lli sMoncy Box program has l"ogam cs,c ach ofw hich 
can be played al diffcrenl k,vcls. 

In Money Maleh, the cha llenge is 10 collec l a sc l of 
coins, matching them accord ing 10 shape, size and value. 

In ~loney Box.yo u can give your child and Mr.T. a 
helping hand lo get all 1hc coins on 1he scree n into 1hc box. 
(It's always diffcreni, because 1hc coins on 1he scree n arc 
based on the small change you have 10 hand .) 

ence books so 1ha1 they can ask the compul cr incrc~singly 
lough <1ucstions. 

Q11cs1ions on Julius C:1rsar from J. Julius \or wic·h. 
John JuLius Norwich·s I lis1ory Quiz is one of 1he nc" 

BBC Micro Gra ndmaslcr <1uiz series "hi ch also covers 
theatre, crime and detection. music, sci(•ncc· f1c1ion and 
royally. 

On 1hc history fron1.1hcrc :ire 300 bmin -1esting 
c1ucs1ions, covering all aspccls of Brilish history from Juliu s 
Caesar 10 Margarcl Tha1chcr. 

And 1oi ncrease 1lwcduc a1ional value. \ l r. orwiehh as 
posed the qu estions from angle s " hid, will give a broader 
und erstandin g of e,·cnlB. 

For 1he full ca1alol!11c, d ip the cou)lQ!!., 
There are thirty more new llll C ) I icro progr.:uns in 

Acornsoff s new catalogue. 
For a free copy, complc1e the coupon , or 1elephonc 

0933-79300. Or ask your local BBC \lit ro dea ler. 
If you·re not yet a BBC Micro 0"11cr, you can gel full 

deta ils of the compul er at the same l ime. 

I 
I 
I 

~----"'""" 
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Pier, Letche r find, linger painting ta~e, on a total!~ new dimen,ion \\ ith thi, touch-,cn, itivc tahlct. 

An electronic canvas 

One of 1hc mo,1 mterC",ltni_!. of Atari', 
nc .... r:1ngcofpcnphcrab1-,1hcTouch 
Tablet. At JU\I hcloy, £71ht hnng'-lhc­

f,cld of compute r an .... ,,hm reach of mo ... t 
micro owner. . 

First Impressions 
The Touch T :1hlc1 I\ ,mall. (~in h} Y1":'m) 
hght and pla,i,c Unfonun,11cl) 1t lool.., '" 
1hough 11 m1gh1 hreal.. C<hll) It come, "'ell 

pad.aged. complete .... ,,h booklet. ~l)lu., 
and r1 c.irtndgc rontammg. Alan Artl\l. 

There .,re pu,h bu11on,on c11hcr 'Ide of 
1hctahlc1.andaboon thc,1,lu,. Th~arc 
all u-.ed to control .,.. hen 10 draw and a., 
toggle, het1Accn the menu and the picture 
heing. dra"'" · Th,., mean, that 1h" 
perip heral 1, equally ea,) to u~ for both 
lcf1 ,rnd ngh l handed people . 

The 1,thlet ,., C'O\ercd b) a thin ,hcct of 

1ran.,parcn1 pla,1ic .,..hich protect., th 

surface and allow, )Ou to pu1 draY.rng., 10 
be traced underneat h 11. The laucr rune· 
11on \.\a, not ,er) ,uccc~ful . .1, tracing,, 
hard IO do ,,o11hou1 leaning on the tJblct 
and Mncc )Ou r hand al-.o ach 3') a 'bru,h'. 
the 1,1hk1 geh confu-.cd . 

Se111ng up 1hc 1,1hlct 1') , 1mpllctt) 1hclf 
Thec.trtndgc ,,plugged 111101he A1,m.1hc 
;,,t) lu, 1, plu~cd mlo the rnblcl. ,md lhc 39 .... 



More than fun and games! 

~~ 
t,vP11merEducll,c,NIISofl...,, 

'

he ever-popular Mr. Men help prepare 
young children for reading with four 
simple and absorbing games designed 

to exercise essential skills as well as entertain. 
An easy-to-use. colour-coded key guide 

is included with an illustrated introductory 
book. featuring the Mr. 
Men. For ages 4 to 8 
years. Available now on 
cassette for the BBC B. 
Spectrum 48K and 
Electron. £8.95 

byWIOgtlSoft ..... rt 

Two mind-stretching. space-age games 
to test mental arithmetic and nimble 
fingers. 

In Sum Vaders alien robots invade the 
earth. Only quick thinking and fast reactions 
can prevent them. Several levels pi difficulty 
and a two-player game with a handicap 
option make Sum Vaders equally testing for 
all family members. from 8 years to adult. 

Robot Tables challenges the young 
player to make a series of perfect robots. 

for early learners. 
and more ad­
vanced children. 
to master an 
important and 
often neglected 
skill. 

Available now on cassette tor the 
Spectrum 48K. and Commodore 64.BBC B 
and Electron. £6.95 

aESAR 
THE CAT 

byAnatomediSoft.....,, 

Meet Caesar. a cheeky young cat on 
duty in a well-stocked larder. He's 
kept busy chasing a gang of hungry 

mice eating the family's food. Playing against 
the clock. you guide Caesar along crowded 
shelves to pounce on the mice. 

A fast. colourful, all-action, arcade-style 
game with catchy music and a best-score 
record. Challenging for high-scoring arcade 
addicts as well as great fun to play for the 
novice. 

£8.95 

Pnces include VAT and post and packaging 
MIRRORSOFT programs are wva,lable from selected 
blanches ol w H Smith and Boots. and other 
leading software SIOCklsls. 
Trade enqu,r,es welcome phOne 01-822 3580 Knowing your multiplication 

tables is the key to controlling the 
robot-making machine. With a 
learning mode and a testing 
mode. Robot Tables is a fun way 1111.1••111 

SOFTWARE FOR ALL THE FAMILY --------------------------



8 HIGH STREET HORLE Y, SURREY. 
Overseas 50p post & packaging 

TRADE ENQUIRIES WELCOME 
29. West Hill.Dart ford.Kent. (0322)92513/8 



'4 37 rnblel is then plugged into the Atan. The 
mod el used for thi~ re,·1e\l. \I.as the Atan 
600XL. 

Documentation 
Due to the nature or the tablet and it,;; 
accom panying software the tablet needs 

r__...-,....i,.- ..... 
..... itc illrawutlON stytl ,kturtS. 

lit1lc documentation . By expcnmcntation 
alone you can d1o:;cmer th e full range or 
poss1h1hlie~: 11 IS C\Cn ~li1ble 10 u.sc the 
tablet for some lime hcfo rcn ced 1ngto read 
the manu al . 

The, ·ers1on of the m.tnual we had "'asan 
ea rlydrart . but its1horoughnessexphtincd 
the Atari Ar11st's features dearly and in 
det.ul. 

Features 
Th e main feature or the tablet is 1t~ low 
cos L A package that offers tablet. 'ltylu,. 
manual and car1ndge c.oftware a1 thi s pr ice 
1s in itself remarkable. 

The Atan Artllit car tridge contains all 
the feature, )OU \I.Ou.Id expcc 1 from an 
arus1 package. A s.clechon or d1fferen1 
brulihe~. co loun and shape~. plu i; a i;eries 
of routin es to perform spc=c1fic functaons ­
fill. mirr o r. load and 'la,c arc included . 

In use 
Switching on lhc Alan with the Touch 
Tablet and 1he artist cart nd ge plugged in 

presents you wllh th e o:;crcen from which 
you can run th e "hole program using the 
stylus and push buuons - the kc) board 
dupli cates some of the functions but iii not 
ncce~ry to make the cablct \I.Ork. You 
can also use oth er drawing instruments like 
a penorc, ·cn your finger to selec t from the 
men us. 

Afl er the welcom e screen yo u "'ill eith er 
be in t he help menu or Che main menu . 
depend ing on v.rhat has bee n ~lccted 
Although th e help menu ,~ one or the 
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Mmplcs1 ways to get s1artcd. I went s1ra1gh1 
m10 the mam menu "'hich 1sd1spla)cd a.s a 
scncs of p1c1urcs with accompanying 
words. 

Select ion of an optio n 1s 'l1mple . Mo, •1ng 
the stylus around the t ablet mo,cfi a 
corresponding curso r across the screen . 
Pre'lsmg one of the cont rol bu11ons select s 
the op tton 10 v.rh1ch the cursor is ncaresl. 
To get onto the ·can\'as' Just hrt the stylus 
orr th e tablet and pre,s one of the control 
buttons . This works as a toggle. and when 
)Ou lift thestyl usan dpr cssacon trol button 
)Ou switch bct\l.ee n the can,as and th e 
mamm enu . 

Th e opuon, fall mto sc,·eral distinct 
categones . One group selects the 1ype of 
brulih todrawwi1h, th1s is much the same as 
ha\'ing a selec tion of pen nibs to choose 
from. Expcnmcnuu1on 1s 1hc OOt way to 
find out the errects of eac h of 1he eight 
'mbs' • 

Another group selec ts the current 
colour being used . This 1, ,cry similar to a 
pala1e -.;ince 1herc arc four mam co lours ­
background plu< 1hrce - and underneath 
this you ha, ·c mixes of th e~ colo urs \lth1ch 
arc create d by ha,ing alternate pixels of 
different pnmarycolours . 

The la,t group of option, con trols 
v.rhate ... ·cr i(j being drawn . A simp le /)raw 
comm and allo~ you to u-.c your ~t 

n1h and colour to draw on lhc tablet as )'OU 

would on a piece of paper . A Point 
command allow~ you to put points. or the 
cu rr ent brush shapes onto t he screen one at 
a tame. Thi~ is u~ ful for adding fine detail 
toa pictur e at th e end.and can be used with 
the Magmf1 function 10 gi,·e great 
accu racy. 

A Lme command lets you touch the 
'it)'IUli to one point. prc<iiis lhc bu11on to 
mark 11. and then move the s1ylus gi,mg a 
specimen hnc m any direct ion and of any 
length. The K-Lm efune11on cx1cnd,1h1~so 
tha1 ll 1s possib le co ha,e a scncs or 
interconnected points JUSI by marking 
them on the tablet . 

The R<1ys function gi,·es )Ou the oppo r­
tunity 10 pa int with ra)" outwa rds from a 
po int. and ·~ fun to use though It takes a 
while to become accu,;;tomed to the way it 
\I.Ork,. 

Circle s. ,;;qu.ireo, and rectangles can be 
drawn '-'Ith 1he Ordea nd Prome funct ion . 
Both use the rub bcrband ingprmciple. you 
can ~e what the result will look hke before 
)Ou decide to fi"< them permane ntly. Due 
and Bor ha,e thesamcop11o n . bul filled 1n 

T1't,.,. ftllt lln CM IM us.NI to ..... tff td. 
with th e current colou r. The~ command s 
are particularly u .;cful 1f )'OU need to erase a 
par11cular por11on of the ~reen w1thou1 
losing th e v.rhole p1c1Ure. 

Se,eral ot her ut1h11es arc pro"1ded . The 
most u..cfulofthc~1sthe Fil/rou11ne. Thi s 
fills m any enclosed area with a select ed 
colo ur and 1s very fast. parttcularly when 
compMed to colouring thing< in by hand . 

Another ut1hty that add(j more scope to 
1he software package 1s the Mirror func­
tion . Thi smakeiit hc reOcctionof"'hat )'OU 

arc drawin g appear at the same time as the 
onganal. You can select a diagonal. 
\'Crlical. horizon.al or 4-way rencction. 
Only this and th e Magmfy op tion can be 
u-.cd m con ,un ct1on with the other options. 
Selecting Magnify means you can work on 
the picture pixel by pu::cl as a fimall portion 
or the picture 1'1 enlarged . 

The "'hole picture can be cleared wuh 
the Erase op11on . this has a sensible check 
in it to pre, ·cn t a«1dcn1al loss or the 
pictu re. 

The last op tion 1s 1he Colour Menu 
which changes each of the colours and the 
brighme~ to the precise lc,el requi red . 
There arc 128 colo urs availab le . 

On ce) ou '\·e made a picture you can save 
1t using the Storage option on the menu . 
Pictur es can be saved to disk or casse tte . 

Verdict 
At £69.99 inclusi,c the Touc h Ar1is1 is a 
reasonable price and bnngs th e ideas of 
gaph1c arc on micros within reach or the 
home micro O'-' ner . The upgrade of the 
tabl et. the light pen. is already planned. 
and should be e ... cn cheaper. 

The tablet 1s easy to use. en tertaining 
and quit e add1ct1\.·c. The permuta tions arc 
forge. and the quallly is alm<Xt good 
enough for pro fessio nal graphi cs design. 

u.._,..,.., ftl M4II drde flfflc:tfoM to crut e ...set. 
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NEW ORIGINAL GAMES 
FOR THE COMMODORE 64 

• NIGHTMARE PARK ... ,.., • ....,..,.....,,. 
gamn The lllsk ol "- UNf • to pn .. "*'Y pos"ICS .. p(IUlble travelng 
IIYOughamazet..cby~et~Mn ThtM~obUdN 
..-e<MNOOffl6 by acomblnabonol akll, lharp ,.,,. .... o, bylheer good lllCk 
mamg Nighemwe Patka lUIUlbll ge,ne k»t al ages 

PRICE£7 .99 
• DOTS & BOXES • .., .. _...,.w'*• ....... ..,. 
thtc::omc,ulert.lkelUrnlll'IClOf1'1)1M,ngbox .. bydfa--.geWbrltweentllllO 
dOtt. The Mn of tht glfnt • to WWI Che me.I box .. whAsl lk,lfuly ITWWnllWl!il 
the number of box• g,ven away to the ~ler 

PRICE£6 .95 
• HEXAPAWN Fo<, • ._..,....,...,.,..,The....,_ 
(oompuww) hN non~ atrlttgy bul •p,ogramm.cl IOleam lrom lh9 UMr·a 
WW'll to .mprOYt u own atra1egy 

PRICE£5 .95 

• CHOPPER LAND v""'-•"'"""' ..... ..., .. 
goods lrom your base 9nd i.t,d SAFELY An exating new ~ full "' -

Send Cheques/PO: 
A.A. SOFTWARE 

86 Avonbrae Crescent 
Hamilton , Scotland 
Tel : 0698 282036 

DEALER ENQUIRIES 
WELCOME 

• NEWS 

• 
REVIEWS 

• 
HINTS& 
TIPS 

PRICE£7 .99 

eo..cttM.--Md 
eflMJ1orJtJOfflthe ... t 
Md l'lh 1 11,WM of ..... . 
_... Conlput.- ,...... 
Md..,..)'Ol,I~ 
Mt,-, MOHTMAAE 
l'ARK. oors & eou s or 
CHOPPER LAHD YCMo1 .. 
9M HEXAPAWN 
~FREE. 

~ . 
ATARI 

plusmo~r:eJ!s~~~;~~ 

. ,... -.... 
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NEW - FOR ALL DRAGON USERS 

Programming the Dragon 32 
Peter Lafferty 
Th,s new book guides 
Dragon 32 users from the 
humb lest level of 
programming ,n BASIC to 
the point where they can 
w rite programs that make 
use of the Dragon 's most 
soph1st1ca1ed features. 

The book covers simple 
graphics . h1gh·resolut>0n 
graphics , colour , 
an1ma11on. sounds. music. , • • 
1oysucks and the printer 
Included are l1st1ngs of many programs not 
prev,ously available tor the Dragon 32 

Soltcover 256 pages O 408 01443 1 £6.95 

Avallable from your nearest bookseller . 

JN ewnes Technical Books 
_1 ~ Borough Green , Seveno~ . Kent TNl S 8PH 

;....­
AdiVisioH . 

WIPUl'fOUl,fMG.AMl. 110whynot~MSAEfofde\Mltor 
bet!« stll 50p to, our new ~cata,loglM. Full r~ of 
tottw .. to, Sptelt\lffl, ~. Vk:·20,0r~.- -

VIDEOGIIMESCENTRE 
llftMlllllllltt~llll lM * 

-1::'::='...=.. ·-·- ...... -··-·---
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Low-cost quality 
David Williams finds a da isywhee l print er for less than £300. 

Adaisy wheel printer for und er OCX)? 
Imposs ible I can hea r >ou sa)ing. but 
the Sil\'cr Reed EXP SOO 1s a dedi ­

cated dais)'" heel printer. which can be 
connected to mO'iit micros "uh a parallel 
or serial printer interface. and it costs just 
099 for the former and£349 for the latter . 

The model I tested" as pro\ ided "'11h a 
parallel interface and \\Orkcd v.1th the 
BBC Micr o. 

First impressions 
The printer comes in a stu rd) cardboard 
box with the inevitable mould ed polys­
tyrene packing. The basic machine is 
supplied with a Courie r 10.pitch daisy­
" heel. a carbon mult"tnkc ribbon casscnc 
and a J)O\\Cf lead. but no plug. 

The printer is light grey with a smoked 
plastic printhcad CO\'Cr. which also acts as 
a barrie r for the unwary fingers since a 
microswitch under the CO\Cf automaticall) 
turn s the machine off 1f it 's opened. 

Th e ins1ruc11ons arc con1amcd in a 
gloss) 27·pagc book "hach makes senmg 
up and getting 11 going no great problem. 
Care must be taken to t ake off all 1hc 
packing and to rcmO\C t"o screws loca1ed 
in the base of the machin e which ho ld 1hc 
carriag e in place. 

The con trols arc simple . "ith an on off 
switch located at the rear of the machin e 
immcdiatcly abo\e thcpowerrord . On the 
front of the machine arc four bu11ons. 
clearly labelled for On Line. Line Feed. 
Form Feed and Top of Form Set. Three 
LEDs warn )OU of the machine's state of 
play . 

Under the CO\ er immediately behind the 
front control panel are five DIP switches 
used 10 change the printer"s printing 
modes. One switch controls the length of 
Form Feed. Dis.appoin ting. since you only 
ha\'e the option of 11 or 12 inches. Two of 
the switches allow a configuration for 
different print wheel pitches. 10. 12 or 15 
cpi. The founh switch tumsa line feed on. 
carriage return on or off. and the fifth 
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switch 1s to set the printe r in either ser ial or 
line mode . 

Afte r switching on )'OU can generate a 
self test of the operating system " hich 
produces Figure 1. 

As )'OU can sec. the dais)"' heel supports 
a full character set including super and 
.subscrip t. and computer characters such as 
I and I-

A feature on the machine is the ability 
for it 10 print in bold face. underl ine and 
limited graph ics. 

In use 
Once I had placed some text in10 the 
computer I "as ready to go. My first 
impression was th e relali\'cly qu iet per· 
formancc. Although obv iously noisier 
than a dot matrix. the EXP 500 is 
considerably quiete r than many other 
pnnters 1 ha\.·c come across. including 
M>mc costing many hundreds of pounds 
more . 

Inserting paper into the machine is easy. 
as is lining 11 up prope rly. Touc hing the 
Form Feed. howe\·cr. is an unfo rgcrable 
c~pericn cc. It is extre mely \icious and the 
paper shoots out of the top of the printer. 
The platen was a litt le sti ff. but that' s no 
bad thing and it will probably case up with 
use. 

The printer "orks bi-directionall y when 
in 1he line input mode and uses a line 
buffer . Serial mode . ho"C\ 'er. gains acccss 
to all the control code) wuhin th e machine 
and unde rlining is simply performed b) 
1npu11ngX numberofbackspacesfollowed 
byX numbcrofcharacters. The re is a Basic 
progra m pro\ idcd "ith m the manual for 
)O U to put this to the t est. as "ell as one co 
u y ou t the type. since thal \I.Orks on a 
similar principle 10 the underlin e. 

Three da isywhee ls arc available for use 
"ith the EXP 500. in l ()..pi1ch. 12·pitch . 
and IS-pitch . th e pitch bei ng the number of 
charac t~rs per inch. The recommended 
t )•pefaccs on the wheels arc Courier I O and 
12 and Gothic Mini IS. The se particular 

daisy" heels are Diablo compatible and 
ha\ C the required characters on them to 
opera te most "ord processing programs. 
such as Word sta r. 

I fowe\·cr, I tried out other dai sywhccls 
from the same manufactu rer which I use 
on m) t)'pe'writer . Figure 2 sho"s the 
results. 

Some of the characters don't print. and 
0 1hers come out wuh some surprising 
results. 110 .... evcr. all the normal alpha· 
numerics appea red to work all right. so for 
printin g leucrs ctc you do ha\·c a wider 
choice of prinl options . 

Verdict 
·n, c quoted speed is 14cps but the 
print Sl)'le . as is 10 be expected on a 
daisy" heel. is clear and precise and using ii 
will 8,l\'C you a farbctterprinl lhan C\Cn the 
most sop histicate d dot matrix printer . At 
the pncc of £299 from C/WP Computers 
the EXP SOO is unbeatable . 

,....... EXP SOO printer ........... Sit•,cr 
Reed (09'..J-45976) '- CIWP Compuic"' 
(Ol..'1289000)1'11co£2991ncVAT& 12mont h 
,u arantcc; scnal interface £.50 extra ....... 
Retail 

Flguro I: Sample printout from Ille Mlf ·tHt 
routine usinc Ille da isywt,Nt supplied with 
Ille machine. 

~STUVWXYZ(\1- 'abcdefgh 
,TUVWXYZ(\1- ~abcdefghi 
rUVWXYZ[\]-_~abcdefghij 
JVWXYZ(\1- 'abcdefghijk 
IWXYZ(\1-_~abcdefghijkl 
Fwure 2: A similar sample 1tsin1 a non· 
suodanl- showtho 1ttematm cunoc· 
tennailable . 

lSTUVWXYZ>µ<& ]abcdefgh 
,TUVWXYZ>µ<& Tabcdefghi 
ruvwxYZ>µ<& Tabcdefghij 
JVWXYZ>µ<& Tabcdefghijk 
IWXYZ>µ<L_Tabcdefghijkl 



Apple alternatives 
Cheaper data storage is des ired by the droves of App le owne rs. What 's Richard King drivin g at? 

~

c price per bit of data storage is a 
ubJect v.hichdoc s n't make the hea d­
nes much 1hese days. It wasn't so 

long ago. hov.evcr, thal 11 y,as a prime 
topec ... and for Apple users, v.,host1II face 
paying a very considerable sum for a 
brand -name Apple drive, i t shoul d sti ll be. 

Howe\e r, alternall1.cs are 3\'ailable. 
and 1n almost all cases 1hcsc arc not only 
cheaper. but frequently smaller, faster or 
h1gher-capac 11y th an the pukka anicle. 

We decided to look at a couple of t hese. 
A lps which as supplied by CJW P Compu­
ters and 1hc Av ieete 820 fro m Tashkl 
Computers. Both arc functionally identic­
al toan Apple drive, and provide 35 tracks. 
which in the Apple disk-format represen ts 
143K of formatted s1orage . 

First impressions 
Following modern 1rcnds, both arc ·ooc-
1hird' hcighl. My ruler mea sures a srnn­
dard Shugan dn\e at a shade u nder nine 
cen 11metres high. and these skinny ones at 
half a shade under 4~ cent imetres. 

Both drives arc th e normal width, but 
1he Alps is consi derably longer than the 
Avieuc. 1lu s 1s to accommodate the 
clectrontCS- on a small boa rd 10 the bad 
of the Alps casing, whereas th ey' re 
mounted above the Av,cue chass is. 

As usual , t he casing 1s a simple folded 
metal sheet which is bolted on underneath. 
and which like almost all computer 
penpherals 1s sprayed a mode rate ly unin · 
spmng buffy co lour . It' s amazing . though. 
how many variations on the the me there 
are ... almoste"erymanu facture r scems to 
ha"c it s own specia l mut. 

Interna lly. they are very different. Both 
share th e metal band·pos llionmg mechan­
ism , which moves the head back and fort h , 
but ot herwi se there 's not much similarit y. 

The most noticeable difference is in 1he 
main clamping mechanics. In 1he A lps it's 
much the same as th e Shugart, wi1h a 
sp run g arm run ning from the fron t of the 
dri\e n ght through to the back, which 
carries the noati ng bush which actually 
clamps the centre of the disk. as v.ell as the 
front door of t he dri\ •e. An addition is the 
inclu sion of an ejecto r-mechan ism which is 
fired by pushing slightly on the centre of 
the dri\.e-door ... 1h1s pops up , and the 
disk then spnn gso ut a bit . 

The internal arrange men ts of t he Aviet­
t e. which is actually a Tandon , arc totally 
differe nt . and the firs1 sign of 1his is the 
locki ng-leve r on the front . Thi sissi m1larto 
th e drh ·cs which ha\ C bee n used in a fair 
proport ion of recent ly-re lease d machi n­
ery, on v.hich the act ion of lifting the le\er 
fires the ejecto r mechanism . 

Construction 
I'm not so keen on lhe Av1et1e \·ers ,on , 
mostly because the re's only one place 
where 1he disk can be pu shed - m a liule 

dimple on lhe front Pushing anyv.herc 
else simply means a strugg le. because you 
jus 1 can·t depress 11 enough 10 lock the 
mechanism . 

Th e design is also suppose d to be more 
reliable . but since I stro ngly suspect that 
th ey are talking aboul st atistical reliability 
rather th an individual. 

A nouccable feature was the absence of 
the shielding-strap v.hich is laminated 10 

thccableoflhe Apple dnve. My conscien­
ce still pricked me a liule: was I foul ing up 
the airwa, •cs? 

As ii turned out, I wasn· 1. At least. not 
on my radio. and this is because th e 
shielding is inside the cable. rathe r than 
ou1side. so that's where l he st rap went. 

In use 
To chec k ou t their perfo rman ce I rigged 
them up tv..oways. once as drives 3 and 4 m 
Slot S, and once as dri\-eS I and 2 in Slot 6. 
The first arrangement is the mos1 hkely. 
since th ese dri\.es wall probably be bought 
as add-ons, in which case their perform· 
ance is much less critica l. If either goes 
down it will simp ly mean that some tasks 
become more cumbersome. 

I lov.,ever . if they arc bought as the main 
drive s, as in the second arrangemcn1, then 
they must be much more reliable. v.,h1ch 
made it ~Orth treating them m bot h ways. 
As it turned out, this was helpful, because 
though they v.ould read and wnle perfectly 
v.ell . under ProDOS they bo1h refused to 
format, coming back with a repor t that "the 
dr i"'e as too fast.· 

Upon running a speed -check, it turned 
out that the Alps dn\.'c was running aboul 
IOpcr cent fas t . which mean1 that it needed 
adjus t ing. Dead easy . as it tu rned oul .. . 
the re's a liu le hole on the unders ide of the 

casing . and pulling a 2.4mm Oat-bladed 
screv.dri\-er m th is and turnin,R.,Rently un 11l 
the reading on the speed-c heck remained 
within plus or rnmus 2 per cen 1 was all that 
had to be done, and afterwards Pro DO S 
accepted 11 wllhout a murmur. 

Not so easy on the Av1ette . though. lo 
fact , not possible. No hole s. no screws to 
turn. Not e\en inside lhe cas ing (after 
voiding the v.arrantybyopcnmg the case). 
In fact. it didn ·t mauer, as it 1urned o ut. 
because when I used the ProOOS filer to 
try formallmg a disk again. 11 ~orked 
pcrfcctly . llmmm ! 

Of course , 1f anyt hing maJor had been 
wrong with eit her drive, it would have 
meant a 1rip back to the wor kshop. 

CIWP was \Cry helpful on the phone. 
and explained what to do 10 correct the 
problem , as described . Tashkl was just 3) 
helpful. and said that its pohcy ~ould be 
to send a new drive to the custome r, who 
would only then be asked 10 re1urn the 
drive, thus e liminating any proble ms 
caused by ha\mg no dm e ava ilable . A 
cw1hsed )()lutton . 

Verdict 
Ove rall. I found that bo1h units ~orked 
~ell once 1he small probl em of speed 
on the Alps was attended to ;e 1therof 1hese 
drives is a perfectly acce p1abtc alterna t i\c 
to chc standa rd Apple drive . 

- Alpo-drive -A lp 
- CIWPComp,1en, Willowllouoe, 
Willow Plaoe , Londoa SWIP IJ H Ol-a289000 
- Applell - (IS9iDeVAT. 
- A...ne820dilkdrm: -
TultklComp,1<TS-.241- Rood , 
Wembley,Middlan01 ·9044467-
Applell - Q20 80iocVAT. - ............... _ .... _,...-............. n..._ ... ___ _ ....................... ~~-
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c . 
hat'; s I ·ng 

As a leading dlstribUtt>f Of hOme computer sottware. we know wtiars selling In 
retail outlets. we·ve also got tile knowledge and capabllltY to best service and 

SUPPfY the requirements Of qualltY computer Shops nationwide. 

The 12 top games featured abOve are available now In 

John Menzies amra®ttm 
Shops anti otner good computer Shops supplied by Tioer Distribution . 

Make sure Of vour stocks · and our support · by contacting vour 
Tiger Distribution van-salesman · or by phoning our tete·salesglr1S 

on 051-420 8888. 
Tiger Distribution. Commercial House. 4 Victoria ROad. Widnes. Cheshire. WPS 90Y. 

our Be t urce 8 
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. ~ ~ " " ~ 
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·1n the beginning ... 
Bare board 
examination 
Basic definitions 

PULL OUT AND KEEP N 
I 



er.,,, (Only) 

OCTAP£1 040TRACIC I enclose mycheque/P.0 . for£ 
QIOISK) O IO TRACK (PINN kit) 

er•1 (Only) NAME 

OCTAP£1 Q40TRACK AOOAESS 
OIDISKI O IO TRACI( (flle.MI tdl) 

er•l (Only) 

OCTAi'£) o•oTRACK 
OIOISK} O IO TRACK (P,ns.t Clek} TEL:(Day) TEL:(Eve) 
er ... i (Only) O I am a D1stnbutor/Mul11ple/Retailer/Oealer. 
OCTAP£1 Q40TRACK Ptease contact me 
OIDSKI a eo TRACK (PINN IIC:lo:) 

IAeasettno1ewhle~ not•~bte) ...... 



FITOtil 
I rtl\l 

I From 1op lhe A1a11 400, A1a11 800 and A1a11 600XL 

MICROPAE DIA 402 
• 

ATARI 
l=AMILV 
TREE 
Alan was born when Nolan Bu. shnell created 

Pong. the first arcade game 
After a shaky start. the company was 

bought by 1he massive Warner Brothers and 
about e,ght years ago the hrst Alan games 
console was released 

It was the hrst programmable vtdeo game 
console and quickly became lhe besl selling 
game m the wortd It ,s lor th,s reason that Alan 
became known as a games company and the 
release of the 400 800 computer range m 
Amenca about four years ago was supposed 10 
launch Alan mto lhe senous computer market 

Although the computers were top sellers 1n 
Amertea. Alan's games image hindered the 
sales of its micros ,n this country when the 
400 BOO range was released here about three 
years ago 

The Atan 400 was or1g1nally supphed without 
lhe Basic language which probably furthered 11s 
games,mage 

In order to keep up with a fast·mov1ng market. 
A tan had tocontmuallycut 1tspnces to match new 
computers being released with s1m1lar fac1ht1es 
After three years the Atan 800 has now dropped 
lo C 199 1nclud1ng Basic and 48K, a drop ol C630 
al lhe old prices 

Unfortunately for Atan. wh11e !he pnces of 11s 
computers had 10 fall. !he cos! or production 
wouSd not drop al the same rate. The computers 
were manulactured on at least six arcu1t boards 

The luxury design ol lhe 400 800 range 
caused Alan price-war headaches. and is the 
ma,or reason why Alan brought out its new 
computer range with a futunstic and styhsh 
,mage and a design with all of the components on 
a single cucu11 board 

Alan now dispensed with the much cntic1sed 
membrane keyboard, fixed a few bugs 1n the 
operating system and the Basic. and revamped 
the Alan 400 into the Atari 600XL . with many 
add1honal features And the 800 has now been 
replacedbylhe800XL(a600X Lw 11h64KolAA M 
bulil1n) 

Many people looking lor a computer now seem 
10 be mterested mainly 1n the expandability of 
lhetr po1ent1al purchase. The taci that Alan has 
recogmsed this ,s shown ,n the design of the new 
machines. The 600XL ,s upgradable to 64K 
RAM . An expans<0n port (nol bull! on10 lhe 
400 800range ). 1salso1ncludedlor suchgood1es 
as a CP M operating system. BO·cotumn expan­
SIOn etc 

The Atari 400 
The first ,n the A tan computer range. the 400was 
orig,natly released with the then maximum SK of 
RAM. Now upgradable 10 48K lhe only real 
cnt.osm still levelled against this machine 1s its 
membrane keyboard 

The 400 , like 1he 800 . has four JOYSllck ports 



along the front. There are not many programs 
that can use this many pons but, using paddle 
controUers, 1t meant that up lo eight peop'8 could 
play a game somultaneoosly. 

The 400 and the 800 both have 1 OK of ROM 
and an SK Basoc ROM canndge Is also included 

Atan solved some ot the problems of a 
membrane keyboard using s1mpte things hke 
raising the edges of all of the keys and using a 
bu1ll·in speaker that woukj bktepevery 11me a key 
is pressed, and a number of full stroke keyboards 
are now available 10< £40. 

The keyboard itsett is of the standard qweny 
type and four '!unction' keys are included down 
thenghthandside . Thetorstofthese, thesvSTEM 
RESET key, is an 'd all else fails' alternative, 
resetting the entire system and retum,ng certain 
locations to theor standard (default) values. The 
next lhree, usually used in games. are OPTION, 
SELECT and START and can be read 1nd1vtdualty or 
in different combinatK>ns. 

The 400 has a canrodge pon in the top ot the 
machine, covered by a spr,ng-loaded door that 
tums off the computer when opened to protect 
drcuits while canridges are being insened and 
removed. To the nght of the machine 1s the power 
sw11ch and an Atari serial inter1ace for connection 
to Atari pnnters. interlaces. disk dnves, program 
recorders etc. A non-detachab'e RF ca~e 
comes out or the back or the machine for 
connection to a standard telev1SK>n set. 

The Atari 800 
Second on the Alan range of computers. the 800 
is the more professional of theorog,nally released 
models. Stoll with 10K or ROM, the 800 is more 
expandable by means of a hit-off top that allows 
you to add memory boards eas,ly (allhough the 
last 800's were supphed woth the tull 48K). Other 
Amerk:an companies have also released add-on 
boards lnctudong an BO-column board. a CP/M 
board, and one whoch w,11 add 64K of RAM to the 
8lCISting memory. 

The 800 has two canndge slots and ,s the only 
Atari computer to have them both. The second 
pon was designed at a time when the largest 
amount or memory that would tit on a canndge 
was SK and the second slot was supposed to take 
an additional canridge to provoele 16K extra 
ROM. 

In fact , the only cartridge currently available 
that can use th,s slot Is one called Monkey 
Wrench. This program Is an expanslOfl of Atan·s 
Basic adding extra commands etc. 

The power switch, RF cable and senal port are 
the same as the 400 but there ,s also an outpu1 Jo, 
colour monitor. This mon1t0< should be ot the 
composite video type and not RGB. 

As w,th the 400, the power supply ,s also a 
separate unit and there are tour joystick ports on 
the front of the machine. These pons can be . and 
have been . used Jo, output as well as reading 
joystJCks. Hardware such as printer interfaces 
have already been developed using these pons. 

The only 'odd' key on the 400 and 800 
computers 1s the Atari symbol. Pressing this key 
reverses Iha tex1 to give bfue text on a white 
background. Th,s key has been replaced on the 
XL range by the less contusing symbol of a 
square hall whole and halt black. 
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The Atari 600XL 
The first of the new generatoon of Atari hO<ne 
computers. the 600XL is the lower priced or the 
models currently available. The 600XL was 
released just before Chnstmas gtvmg a more 
p<ofessiooal alternative to the Atari 400 at a 
similar pnce. 

Unlike the 400'800 raroge. the 600XL has the 
Basic language buolt into the computer and the 
canrodge door has been replaced by a hatch woth 
spnng-loaded dust covers. 

The two joystick pons are located on the left of 
the computer. The power sw,tch ,son the back ot 
the computer along with a socket to connect ,110 a 
composite video monitor. 

The power supply for the XL range is larger 
than the okt style one, it 1s quiet and 1s much less 
hkety to suffer from overheating. 

The Atan serial pon ,s st,11 included although it 
ison the back of the600XL . lnadd1tion there isa 
special expansion bus that w,11 allow the add,toon 
of extra cards such as 64K, 80 columns and so 
on. 

The 600XL ,s supplied w,th 16K of RAM as 
standard and can be upgraded to 64K. The 
machine also has a total of 24K of ROM on the 
form of a 16Koperaungsystemandthe8KBasic. 
The larger ROM in the new machines supports 
extra GraphicsfT ext modes in Basoc. 

Soltware that used the old operatong system 
bugs to take shor1 cuts will not work on the new 
machines. The number ol programs discovered 
that do not WO<k is about 10 per cent. 

The Atari 800XL 
The800XLisldentocallnallrespectstothe600XL 
except that the machine is supplied with the full 
complement o4 64K RAM buoh in. Thos makes the 
case a little longer and hd1er than that ol the 
600XL. The prices ot the 800XL and that or the 
600XL woth the 64K expansion are almost the 
same. Obviously the 600XL allows you to stan 
using an Alan machine at a comparatively low 
proce. Merusong the 16K machine Jo, a whole you 
may decide that 64K is not necessary and you 
would have saved yoursett almost £90. 

This ,s Nolan Bushnell. the man 
who rounded Alan and the vodeo 
game industry with hos Pong TV 
and arcade games He sold Atari to 
the giant Warner Commun,ca..­
bOns. wh1chthenturned1tontoone 
of the most popular home compu­
ter producers on the US. and a force 
to be reci<oned woth ,n the UK 

Nolan Bushnell. meanwhile, has 
been busy dewlopong robots for 
use w,th home computers He has 
recently lent hos name and suppon 
to the Androbot devices Topo and 
FRED - whoch w,11 be sold ,n th,s 
country by Pnsm Microproducts. 

This ,s Alan's latest computer. the Alan SOOXL- woth 64K RAM • 
and bu,lt·on Basic ,1 ranks as the most powerlul of !hos range or 
mach,nes and the most expens,ve-C259as of February 1984 
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Power Socket 
All Atan computers have external power sup­
phes. The power supply ,s what is mosl hkely to 
fall ,n a computer system and an external one can 
avoid problems . Also , any heat generated by the 
power transformer as well as any dangerous 
voltages are kept away from the computer itself. 
On the 400 and 800 the power socket ,s a small 
fack-type conne<:10<: this has been replaced by 
the sturdier seven pm din socket. The JX)wer 
transformer on the XL range has been updaled to 
a larger type that seems to operate at a tower 
temperature. 

The GTIA chip IS controlled mainly by ANTIC , 
though the 6502 can be programmed to 
intervene. The tunchon of this chip 1s to translate 
the digital commands from the 6502 °' ANTIC 
into the signal that ,s sent to the televtsk>n. This 
chip ,s also responsible for the Alan 's powerful 
spnte graphtCS known as player missile 
graphics . 

RAM chips 
Thenumbersandpositionsof 1heRAMch1psvary 
lrommach1netomaefflne . lntheokt range of Atan 
computers lhe RAM was plugged into the 
machines ,n separate memory boards . The 
machines were last supplied with 1 x 16K board 
In 1he 400 and 3X 16K (48K) In 1he 800 . Both 
machines can be upgraded further through the 
plugging 1n of d1Heren1 boards . On the XL range 
the chips are mounted on the main circuit board 
whoch Is larger on the 800XL than the 600XL to 
accommodate lhe extra chips . 
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The ANTIC chip IS dedteated 10 lhe screen 
display based mainly around a program called 
the display hst The 6502places 1nf0<ma1ion 10 be 
displayed on lhe screen as well as !he display list 
into RAM; ANTIC then relneves this intormatlOO 
and transla tes any h,gh-level 1nstruct10ns 1n10 
simple data 10 be acied upon by the CTIA chip 
ANTIC , POKEY and CTfA are lhree Chips 
designed and developed by Atari for use 1n their 
home computers . 

It is from this po<t that an RF cable takes your 
micro's signal and transfers 11 to the aenal socket 
on yoor TV set. This connection is internal on the 
400 and the 800 and 11 seems that Atari decided 
that they would make this connect,on on the 
outSlde of the machine . 

_____ ..... 

The Centra l Processing Um1 of1he Alan is a 6502 
running at 1. 79 MHz This Is 1he 1ype of processor 
found 1n such machines as the BBC and 
Commodore 64 . The processor is the same1or all 
of lhe Alan range of computers although on the 
400 and 1he old-style 800 1h1s chip was situated 
on a separate 'mo ther board ·. 



Carbidge Port 
All ot the Atari computerS have a cartridge port . 
The otd·styte 800 had two ports . The second port 
was intended to be used pr1manly for large 
programs that would not flt on one cartndge . As 
the amount ot memory that can be st0<ed 
cheaply qn one cartridge has increased . Atan 
dOClded not to 1nciude a second port on anyot the 
XL range . The slot could be used 10< almost any 
type of memory or interlace but it is pnmanly used 
for games cartnclges (of which there are more 
than 200 available at the moment) . language 
cartndges (Basic. Microsoft Basic. Pilot , Logo 
and so on) and other program cartridges . On the 
XL where Basic 1s built 1n, the plugging In ot a 
cartridge cuts out the Basic and substi tutes 11s 
own program. 

The POKEY chip handles input and output (I 0 ). 
Among the areas that lh1s chip takes care of are 
the scanning ot the keyboard to check to see it a 
key has been pressed . the generation of randO<n 
numbe,s , the serial I O bus. digitisation ot the 
paddle controllerS . resist0<s and Interrupt re­
quests from penpherals. This chip 1s also 
responsible for the generation of sound . 
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The XL Expansion Port 
This port is included only on the XL range and 1s 
one of the ma,or main differences between the 
old and the new ranges ot Alan computers . This 
port is designed to make the XL range as 
expandable as possible Whatever the de · 
vek>pements 1n the mk:ro field. this port is 
designed to let the Atari use them . the edge 
connector has 25 lines on each Side of 11 and the 
only expansion currently available Is the 64K 
memory expanstOn for the 600XL This port 1s 
likely to be used for further expanSK>n cards such 
as an 80-cotumn display. 

Peripherals interface 
On the entire range of Atari COfT'lputers there i's a 
peripheral interface. This interface is non· 
standard , used mainly by Atan ·s own peripher­
als. Vanous interface boxes are avallat>ie 91virlQ 
more standard interface connections to. for 
instance , non-Atan printers or acous tic coupfer 
modems tor telephone connection . Atan·s own 
penpherals include a disk drrve. program 
reoorder . three types of prmter and its own 
interlace box. Apparently there are plans tor a 
C PM operating system module to be released 
which will attach to this port , giving compatabthly 
with the already huge range ot C PM business 
software . 

On the XL range there are two joystid< ports. 
Originally , Alan fitted its 400 and 800 w ith tour 
ports but as the extras were not greatly used the 
XL number was cut to two. As well as the wide 
range ot Alan Commodore compallble joysticks 
that tit these ports , paddle controllers . hght pens . 
touch tablets and many other add-ons can be 
fitted . The ports don 't have to be used 1ust tor 
controllers either . Robots can be connected , 
speech digitisers and a printer interface are also 
available . 
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10 REM DEMO PROGRAM I - FOR,HEXT LOOPS 
20 GRAPHICS 0 
30 FOR A= I TO 50 :REM START LOOP TO COUNT 

TO 50 
40 PRINT At2•A :REM USE A WITHIN LOOP 
50 FOR B• I TO 10 : REM LOOP WITHIN A LOOP 
60 NEXT B :REM FINISH LAST LOOP FIRST 
70 NEXT A :REM FINISH OUTER LOOP 

10 REM DEMO PROGRAM 2 - IF,THEN ANO GOSU 
B AHO GOTO 
20 ? "ENTER A NUMBER FROM I TO 5 " ; :INPU 
T A :REM GET A NUMBER 
30 I F A• I THEN ? "HELLO " :RUN :REM COMPAR 
E INPUT NUMBER TO I , IF NUMBER DOES NOT 
EQUAL I THEN CARRY ON WITH LINE 40 
40 IF A•2 THEN GOSUB 100 :RUH :REM GOTO A 

ROUTINE AT 100 IF A IS EQUAL TO 2, WHEN 
THE PROGRAM RETURNS IT WILL RUN. 

50 IF A•3 THEN GOTO 80 :REM SEND PROGRAM 
ELSEWHERE IF A•3 
60 IF A•4 OR A•5 THEN ? A :RUN :REM IF A• 

OR 5 THEN THE PROGRAM WILL SIMPLY PR! 
NT A. 
70 ? " YOU DIDH' T ENTER A NUMBER FROM I T 
0 5" :REM PROGRAM WILL HAVE GOT HERE AUTO 
MATICALLY IF A WAS NOT IN RANGE 
75 RUN 
80 ? " THE PROGRAM JUMPED TO HERE" :RUN 
100 REM SUBROUTitE 
110? "YOU REACHED.THE SU8ROUTINE " :RETUR 
N 

10 REM DEMO PROGRAM 3 - INPUT 
20 DIM A0(20J 
30 ? " HELLO WHAT IS YOUR NAME ·• ; : INPUT A 
o :REM ENTERING A STRING INTO Ao 

•0 ? AO; " IS A NICE NAME" :REM USE INFORM 
ATION THAT WE INPUT 
50 RUN :REM START AGAIN 

10 REM DEMO PROGRAM 4 - ARRAYS ETC. 
20 DIM A0(20J,AC20l,BC10,10J:REM ALLOCAT 
E SPACE FOR ARRAYS 
30 AO•" THIS IS A STRING " :REM FILL SPACE 
40 FOR T• 2001 TO 2020 :ACT- 2000l • T :NEXT T 

REM FILL ARRAY WITH NUMBERS 
50 FOR X• 1 TO 10 :REM START LOOPS TO FILL 

MATRIX 
60 FOR Y=I TO 10 
?0 sex, Y) • XtY :REM FILL MATRIX 
80 NEXT Y 
90 NEXT X 
100? " TO LOOK AT THE STRING TYPE 'PRINT 

AS' " 
110 ? '' TO LOOK AT AN ELEMENT OF THE FIRS 
T" 
120 ? " ARRAY, TYPE 'PRINT A(xl' " 
130 ? " TO LOOK AT AN ELEMENT OF THE MATR 
IX" 
140 ? " TYPE •PRINT 8(x,yJ' " 

10 REM DEMO PROGRAM 5 - GRAPHICS ETC. 
20 GRAPHICS 7•16:REM SELECT A MODE WITHO 
UT THE WINDOW 
30 COLOR 2 :REM SELECT WHICH COLOUR WE WI 
SH TO USE 
40 PLOT 10, 10:REM PLOT A STARTING POINT 
50 FOR A•0 TO 91 STEP 2 :REM START LOOP 
60 PLOT 10, 10:DRAWTO 150,A:REM DRAW THE 
LINE 
70 NEXT A :REM CLOSE THE LOOP 
80 GOTO 80 :REM STOP THE COMPUTER RETURN! 
NG TO GRAPHICS MODE 0 

ANATOZOF 
ATARI BASIC 
We start our introduction to Alan's 

Basic With 8 IOok 81 15 Ol lhe m()(e 
commonly used keywords from Iha 

range A·K. All keywords must be entered 
in upper case ~tiers. 

The fifteen included here are: 
FOR/NEXT, ENTER, INPUT, COLOR, INT, DRAW• 
TO, lffTHEN, GOSU8, CLOAOICSAVE, ASC, 
CHR$, GRAPHICS, OlM, ASC, CONT. 

There are more than BO keywords in 
Alan BaslC; many are 10 handle mathema· 
lie functions . All keywords can be abbrevi· 
aled 10 two le"ers and lhe most common 
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ones can be shortened 10 1ust one letter 
followed by a lull slop. 

FOR NEXT 
The FoRINEXT combination in Atari Basic tS 
much the same as rt is with most other 
variations of Basic and 1t Includes lhe 
option of a STEP variable. The command 
FOR sets up a loop using a variable to name 
rt and a variabfe or a number to tell the 
computer how many t,mes to fotk>w 1t. 

The 'var gives lhe loop a name and 
'num1 · tells the computer what number to 

start counting from. The 'num2' ,s where 
lhe computer has 10 count 10 before lhe 
loop is finished and the 'STEP num3' is an 
optional adchtion that can be used to alter 
the rate of counting from lhe delau ll of I . 

The NEXT part of the combmahon tells 
the computer lhal lhe loop has completed 
one cycle and can add one 10 lhe counter 
and return 10 the start ol lhe loop. II 1he 
counter reaches 'num2' then the loop will 
stop and the program will continue at the 
sla lemenl following lhe NEXT s1a1emen1. 
(See program 1 ). 



IF'"THEN 
The 1F THEN combma1ion tests tor a given 
stale to be present , II looks hke !his 
IF exp THEN llneno keyword 
The 'exp'willbeanequat1011olsomesort . II 
the result proves to be true then the 
keyword attar the THEN statement w,11 be 
acted upon. THEN can also be followed by a 
llne number. II the equahon ,s false then 
the program Wlll continue at the line 
foOow,ng that on which the 1F THEN corn· 
bmahon occurs. Arl example ,s shown ,n 
program two. 

CLOAO ICSAVE 

These commands can be used either 
within a program or on their own to save or 
load programs usmg the program recor­
der. After entenng Ct.OAO the computer wtll 
produce one beep. This is a stgnal 10 
remmd the operator to press Pl.AY on the 
recorder and then press RETURN on the 
keyboard Provtd,ng that the tape ,s 
properly pos1!1011ed the program on the 
tape will be transferred into memory. 

Use ol this command erases any 
program that may already be in memory . 

A common use of 1h1scommand within a 
program 1s to chain several Basic prog· 
rams together. (as used by A tan ,n their 
conversatooal language courses). 

The CSA.VE command operates 1n the 
same way except that the computer 
produces two beeps 10 remmd you to press 
both Pl.Av and RECORD and then press 
AETUAN. Theprogramcurrently,n memory 
will !hen be transferred to tape. 

ENTER " C: 

This command ,s used pr1manty to load 
informaloo into the computer without 
erasing what was already in memory . Any 
mformaoon needed to be loaded in this 
way must have been saved with the usr·c: 
or LIST"D: command This command ,s 
ma1nty used to merge cassette or d1sk hies 
but 11 coold also be a way ol venly,ng 
cassette·saved files belore erasing lhem 
from memory. The ·c-,s replaced by a ·o· 
ford,skMes 
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INPUT 

Normally only used w1th1n a program. the 
INPUT command accepts data from the 
user of a program . As with most compu1ers 
the INPUT can accept numbers or letters 
though unlike some Bas+cs the INPUT 
cannot be used to display 1nformat1on at 
the same ume. eg 
INPUT "Hello, what 1s your name" AS 
wdl not work. Instead you mus1 use 
PR1fllT "Hetlo. what ,s yourname":: INPUT AS 

Atso the INPUT command always pnnls a 
questl0<1 mark('?') 10 show where the text 
to be mput will appear on the screen. If 
more than one input ,s required at the same 
pomtyoucanuse 1NPUTA.C.XS Whenth1s 
appears on the screen you can enter three 
variables separated by commas. or you 
can enter each vanable separatety INPUT 
also atk>ws you to INPUT from a hlename 
See program 3 

The purpose of the DIM statement 1s to 
reverse space in memory for use w11h 
strings and numenc arrays Unlike many 
other Basics. Alan Basic does no! allow 
you to have an array or matrix of stnngs 
though other commands 4re available to 
help you around th,s problem Atari Basic 
1s also d1fferen1 from most others'" thal all 
s1nngs must hrst be D1MenSIOf'led before 
theycanbeused 

Using OlM you can produce three types 
of reserved memory a s1nng, a simple 
array which reserves six bytes of memory 
at each pos111on 10 hOld a number. and a 
two-d1menstonal array called a matn)( See 
program lour 
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GRAPHICS 
On the Atans. 1nlorma11on can be display· 
ed graphica1ty or using 1ext'" a number of 
different ways according to the number of 
colours required and the amount of 
memorytobeused Theoperallngsystem 
already has a number of ·mooes · defined 10 
satisfy the different requirements These 
modes are selecled using the GRAPHICS 
command . On the XL range, this com· 
mand will select one ol the sixteen set 
modes of display available (the 400 and 
800 have twelve ol these modes). The 
modes are numbered from O to 15 

Most of lhe modes on the Atari are splu 
screen· modes That means that at the 
bottom of eaeh mode ,s a texi display Th,s 
spht screen effect can be removed by 
adding 16 to the mode number when using 
the GRAPHICS command eg GRAPHICS 
7 + 16 II you add 32 to the mode number 
when selecting a mode , then the computer 
wtll not dear the screen memory when 
d1splay,ng the new mode Th,s ,s good lo, 
sw11ch1ng from a screen with a text window 
(split screen) to one without Program 5 

COLOR 
The COLOR command 1s used wl!htn the 
drawing modes to select whlCh colour the 
nextpomtorhnew1llbedrawn1n. W1thmost 
modes. drawing with COlOR O will draw a 
hne the same colour as the background. 
Use of the COLOA command 1s shown 1n 
program 5 

DRAWTO 
The ORAWTO command 1s used to draw a 
line from the las1 pomt pk)tted w11h the PLOT 
or OAAWTO command to another spec1f 1ed 
potnl . (The command PLOT is descnbed ,n 
a later Micropaect,a). Belore drawing any 
hnes a colour must be selected II no pomts 
have yet been drawn then the line drawn 
will start from the default value of 0.0 The 
command k>oks hke 1h1s 
DAAWTOx,y. and its use 
1s demonstrated 1n program 5 
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BYTE DRIVE 500 
first Disc Drive with Hybrid Interface Cable and Master 0.0.S. 

For too long. the performance 
potential of your computer. has 
been limited by the lack of a 
suitable Disc Drive. Now I.T.l:s Byte 
Drive 500 meets this need. 

With its 500K Bytes (440K Bytes 

3" F.D.D. Unit 
* Power supply unit & mains cable 

formatted) capacity, and access 
time of only 3ms. Byte Drive 500 
opens up a new era of computing 
capability for the more ambitious 
user. 

Byte Drive 500 is compact, 

Hybrid interface cable 
Power unit cable 

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

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

Master D.D.S. disc 
100 page manual 

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

Byte Drive 500 is available from most quality computer retailers. In case of difficulty contact: 
I.T.L KATHMlll LTD. 
The Old Courthouse. New Road, Chatham, Kent ME4 40J. 
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GOSUB 
The oosue command is used 1n con,unc­
oon w11h RETURN to branch a program 
temporarily away from its normal path. 
This sort of branching ,s used ma,nty 
where a certain function is to be used more 
thanooce Rather than typtng 1n the lines to 
perform thal functlOO as many times as 11 
needs to be perlormed . the hnescan be put 
mto a subroot1ne 

When a program gets to a oosue 
command the current locatlOn ,s stored 
and the 1ump 1s executed. Al the end of the 
root,ne there should be a RETURN state­
ment that will send the program back. 

This command is shown 1n program 2. 

GOTO 
00 10 ,s similar to the oosue command 1n 
that 11 divans the execuuon ot a program to 
another hne number The difference ,s that 
this command has no RETURN equivalent. 
This means thal the program will move to 
the lme number specified (see program 2) 
and w,11 continue from there unless ,t ,s 
diverted again 

CHRS 
Within the computer vanous codes are 
used for the transm1ss1011 ot characters 
from place to place. One ot these codes 1s 
known as ASCII. short tor the American 
Standard Code for lnformauon Inter· 
change. USJng this code computers can 
talk to. and understand each other. The 
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Alan uses a shght vanatlOfl on this code 
called ATASCII (AT an ASCII). This codes 
g,ves a number (0-255) tor each character. 
As an example, the lener 'A' ,srepresented 
in ATASCII by the number 65 The CHAS 
command generally convMs the AT ASCII 
code number 10 11s relevant character 
Normally used with the PRINT command 
the CHA$ tunet,oo look ,ke lhls 
PRINT CHR$(65) 

The above command will pnn1 the letter 
'A' onthescreen Us,ngcHRSyoucansend 
control codes and olher odd sequences to 
pnnters and other machines Iha! could not 
eaS1ty be sent or translated uSJng the PA INT 

command alone. 

ASC is basically the opposite ot CHAS and 11 
looks like this: 
PRINT ASC("A") 

This command w,11 produce the ATASCn 

code for the loller entered belWeen the 
quota11<>n marks. ,n this case 65 for the 
lener 'A'. 

CONT 

PresS1ng the eAEAK key while a program 1s 
running, or ,f the program encounters a 
STOP command. will stop the program and 
produce the message STOPPED AT LINE x 

Typtng CONT and pressing RETURN at this 
po.nt Wiii cause the compu1er to resume 
executlOfl of the program at the next 
program lme, A program can also be 
stopped 1n the middle by the command 
ENO . Any statements on the same hne as 
the one where the program was stopped 
will be tgnored when the program resumes 
at the tollowing line. 

011190: Nigel Wingrove 
Mlcrop1Hl1 Hllo r. Geot Wheelwright 
Centrtllvtor. Richard Hawes 

NEXT WEEK 
We examine the games and business sottwareavailable tortheAtan machines. and we delve 
further into Alan Basic. 
The following week we look at the range ot Alan penpherals, including their new line ot 
pnnters and storage dOVICes 
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Dead Language? 
David Guest looks a ta Cobo l impleme ntation fort he IBM PC 

and asks some hard questions. 'Dear Personal Cobol 0'kner.' M1c· 
ro Focus' documentation begins, 
't he prod uct )'OU have m your 

hands is the outcome of the most intensive 
software development project Micro 
Focus has ever undenaken . · 

11us isa polite and helpful introduction. 
Polite, because the reviewer's experience 
o f impersonall y addressed letters is limited 
to those in hotel room s that begin 'Dear 
Gucsl' , which aJways strikes him~ rather 
brusquc . l-lelpful, beca use you might have 
1houg.h1 the product in yo ur hands is a 
fossil. It is as well to know the difference. 

You may have heard about Cobo l. It is 
1he language i,1 which some of the great 
computer programs ~ere written, much as 
Greek was th e language of Homer . 

The really sabre-toothed survivors re­
gard Basic airily as some1hing that a child 
cou ld master after 1v.o hours tuition. They 
mean this Judgement to be dismissive , 
labelling Basic as a toy that isn '110 be taken 
serious ly - but of course they achieve th e 
opposite by drawing attention to Basic's 
main and overwhelming advantage . Any­
body can use it and everybody has. Cobol 

has been left behind in the mainframe and 
minicomputer arena. What Micro Focus 
intends is not rehabilitat ion. but as the 
champion of Cobo l on micros it may have 
to overtu rn a few prejudices before its 
protege can be acc:ep1cd on its merits . 

Features 
Personal Cobol is not simp ly a Cobol 
compiler that runs on a micro. Micro focus 
describes it pompously as ·an integrated 
program development system' which is to 
say that it is a better means of producing 
Cobol programs than was available to 
some of the Neandcrthalers whose firs1 
1onguc ii was. In addition it has been 
grafted carefully on 10 the IBM PC 10 use 
the IBM environment very thoughtfully. 
particularly wher e the function keys arc 
concerned. 

( Incidentally Chere is no automatic 
connection between IBM and Cobol, 
excep1 that both are large. cumbersome, 
and a brake on progress. IBM has never 
patronised Cobol exclusively and an IBM 
programmer is as likely 10 use mysterious 
1hingscallcd RPG II or APL.) 

Jn a nutshell, if you can already find your 
way around in Cobol. this personalised 
version will present you with no problems. 
If you can't you might first of all want 10 
know why you should want to in the first 
place . Having resolved that question to 
your satisfaction you'll be pk:ascd to find 
that Personal Cobol has very few teeth that 
ii will try to cu t on you. 

II consists of an editor. a code generator 
and checke r , and a run·time system that 
includ es some very useful debugging 
facilities. There is no compiler - it works 
at the source code level - and no 
interpreter in the sense that Basic users will 
be accustomed 10. Micro Focus has split 
the functions of a compi ler by offering , in 
separate stage s, a logic and syntax checker. 
and a form o f map production that fixes the 
references during exec ution . 

Th e Cobol is extended in ccnain areas 
such as colou r handling , but if you restrict 
yourself to the central core of code you can 
write programs in Personal Cobol on a PC 
and run them elsewhere, perhaps on an 
IBM mainframe . 

Cobol programming is supposed to be a 
highly disciplined affair: in theory all you 
need is paper and a penci l, usually liB or 
softer so that regular rubbin g out doesn·c 
destroy the paper. With forethought and 
careful planning , the theory goes. yo u can 
design and write your program to run 
perfectly first tim e without even going near 
a com puter , let alone text editors or 
debugging utilities . In practice this 
approach rarely works . 

As far as hardw a re is concerned Person· 56 ... 

Now is your chance to get in on one of PCN's biggestevercompetitions with prizes 
worth more than £1,250. 

We're giving away SIX Atari 600XL com pute rs, thr ee cartr idge-based A tariwrite r 
word processors, and a co llec tion of Atarisoft Donk ey Kong games to run on the Atari 
comput ers, the Commodore 64, the Vic-20 or the TI 99/4A. 

All you ha ve todo isanswera few simple ques tions about Atari and its machines- two 
each week for three weeks. 

In the last week of our Atari Micropaedia-lssue49 - we' II give you the 
last two of the questions together with a competition entry form. Fill out that 

form and send it into PCNw ith youra nswerscl ipped from thi s week 's and next week 's 
issue. The first six cor rec t entri es drawn will win a micro, the next thr ee will win 

Atari writers and the last five will get Donkey Kong games for the micro of their choice. 
11 What wasAtari'sfirstsuccessfulvideog1me? _ ------------- _____________________ _ 
21 How much RAM memo,ycomesstand1rdwiththenewAtari SOOXL? ___ -- --- _______ -----



..- al Cobol needs 256K o r RA M. twin 
double-sided disks (or one Ooppy and one 
hard disk on an XT ) and PCDOS 1.1 o r2.0. 
Micro Focus says it has no intention at the 
moment or putt ing the product on to any 
other micro . 

Documentation 
Befo re you unwrap )Our Personal Cobol 
)OU may not ice its remarkab le weight. 
which reinforces the view that .... hat you are 
holding may be a lump of sedimentary rock 
harbouring the remains of a trilobi te. 

But once you ha\ 'e it out in the open 
there is no doubt - this is a piece of 
software. It is perfectly obvious from the 
2in-thick manual. At first there is no sign of 
soft .... arc - the disks arc tucked away in a 
walle1 at the back. like pressed flowers. 
Pe rhaps )OU arc intended 1orcad your way 
to them . 

The plastic-backed ring binder 1ha1 )'OU 
extract from the cardboard packaging 
pro"es 10 conta in four distinct man uals in 
add11ion to the diske ttes. On the inside 
CO\'er there is the pocket guide to Persona l 
Cobol and this is a perfectly adequate 
no1ebook that shoul d answer most ques­
tions when you've used the heavyweight 
manuals co get to know the system. 

On the rin~ themselves are the Begin­
ner's Guide. Getting Started, an Opcrat· 
ing Guide. and the prodigious Language 
Reference Manual. When it 's possible 10 
run Cobol programs on a micro you'd think 
somebody would have maste red book 
production. but appa rently not . Ring 
binders are fashionable and (for the 
manufacturer. at least) cheap. so .... e are 
stuck with them . 

There is more evide nce o f thought­
dcprivat ion on the pages thcmscl\'es. The 
lene rs printed there have tbe tell-tale 
fuzziness of dot-ma trix printer output. M's 
occupy as much space as I's. In chunks the 
text is almost unreadable from a distance 
greater than !Sins. To compound the 
problem the paper shines unplea santly. 

Why quibble about all this, you may ask? 
Because in the produ ction of the software 
Micro Focus has ob" iously gone to a grca 1 
dealo ftr ouble toma keli fea ssimp lefo r1he 
user as possible. It see ms nothing short of 
stupid that the compa ny should accom­
pany il.s software with an almos t unre ad­
able manual. What is wrong with real print . 
cheap paper. design. and workabl e 
bind ing? 

For content it is difficult to fault the 
documen1at ion. Geuin g Started docs ex· 
act lywha t it sets out 1odo - 1hcexerciscs it 
CO\el') are not especially ambitious but 
lhcy take )·ou through the main features . 

The Operat ing Guide is primarily a 
reference book tha t lists the help menus 
offered by the system . 

The Language Reference Manual will 
send shivers of ter ror up the spine of 
anybody who has ever t ried to learn Cobo l 
from such a volume. It is comprehensi"e, 
\\ell ordere d . and the unde rlined words 
grad ually acquire the significance of an 
incantat ion. 

In use 
A Cobol progra m. like the football league, 
has four dh ·isions. Personal Cobol in 

action can bcs1 be considered in four parts 
(Cobol programmers will rccog_nise the 
structured approac h in this ruse) -
program writing. editing. checking and 
'ani mating' . 

Writ ing a program is never some1hing 
that shou ld be done at a keyboa rd . say 1he 
dogmat ic gurus who ha,•e made such a 
mess of app lications programming . With 
Personal Cobo l )'OU can write a program 
without a computer. but to make the most 
of the package. and particularly its code 
generatio n facility For ms. )'Ou should 
interact with the machme from an early 
stage . 

In operation the Cobo l S)'Stems disk 
occupies one dri\e and your work disk the 
other. The route 1hrough Pef'50nal Cobol 
begins at a menu so simple that it is almos1 
unrecognisab le as a menu. Thereafter 
matt ers become mo re involved. with main 
menus. allemati,·c men us. and second 

r 

--' 
alternative menus all available at the touch 
of a function key. The Cobo l itself allows 
for as many as 60 nested ruu -oR,, 
statements - at times it seems that the 
menus arc nested as deeply. 

The ed itor will probably be your first 
port of call. This is functional rather than 
spec1acular - or perhaps the quality of 
word processors on micros makes a mere 
texl·editor look old hat 1hesc days. 
Besides. in Cobol the most impo rtant 
featur e of an editor is the Tab 1ha1 makes 
your listing intelligible . Tabulat ion is a 
modest enough featu re. but you'd miss it if 
it wasn't there. whe reas life is quite 
satisfactory even without a global search 
and replace facility. 

Forms appea rs in the editor's main 
menu , and this is whe re you can save much 
time and e\'en more nen ·ous energy . Code 
genera tors are byno mea ns uncommo n but 
10 an old Cobol progra mmer an)'thing 1hat 
takes some of the leg work out of the Data 
Oi\•ision is wor1h its weight in gold . All that 
Forms does is produce the code for the 
scree ns and forms of your design. and 
provide for )'Our use of them as the 
program executes. 

Checking the program will be a foreign 
concept to most Cobol die-hards . The 
normal procedu re is to compile it: if it is 
respectably large this may take SC\'e ral 
hours. at the end of"hic h )OU will know 
ap proxima1cly how many errors remain 10 

be corrected before )'Ou'II have somet hing 
that will run . You take the program a .... ay. 
make corrections. try again. and find that 
there arc still more that the compiler 
couldn't find. 

Checking it with Persona l Cobol is mo re 
akin to the stan dard Basic practice . The 
checker takes the program in line by line. 
and when it encount ers an e rror it offers 
you 1he op1ion of continuin g or of 
returni ngtothee ditortoma keachange . In 
the latter case it mo\'cs the cu rsor 
automa tically to the approp riate place for 
you. 

And so to the Animato r . lo actually run 
the progra m. Micro Focussa)'st hat 1tchosc 
this \\Ord because a new word \\aS needed 
- 1he fune1ion of the Animator is so 
unusual that no e:cistmg term is adequate . 

Th e Animator has some quite cxtraor· 
di nary facilit ies. You ca n contro l the speed 
at which your program runs. nght down to 
one line a1 a time. You can cut in to look at 
or change the status of variables. You can 
watch the program's execut ion either from 
the use r's point of \'iew or the program's . 
The documenta t ion takes )OU through 
some of the more visual!) re\\ardmg 
fea tures in Getti ng Started and poinis to 
the more advanced ones in the Operating 
Guid e. I lere the full poten tial of the 
Animator becomes clear : for e:(ample. 11 
will let you break automatica lly at an 11 • or 
it will execute a PI M.._OR'1 paragraph as 
though stepping over 1t to avoid \\ 3Stmg 
t ime. 

As a program development system th i~ 
amounts 10 a very creditable package. 

Verdict 
Be)'ond lhis point the re,·icw might risk 
becoming one o r Cobo l as a language 
rather than of Micro Focus's Personal 
Cobo l for the IBM PC . 

Cobo l docs have advan tageSO\er Basic: 
it is one language. not man): it .... as 
designed (howe\ ·er badly) for business 
programming: it imposes a structure on the 
programmer and his output: and it is 
probab ly Mill true to say that there arc 
more Cobol programmers around than any 
other kind . 

Personal Cobol comes from a company 
with a classy record in Cobo l produ cts and 
it won' t tarnish Micro Focus· reputation as 
far as the 1echnicalitiesa re concerned. The 
market ing wisdom of putting Cobo l on to a 
PCisano 1hermattcr - itmaybctoolate10 
persuade people that Cobo l . widely re· 
gardcd in the mainframe communi ty as a 
millstone around the neck. should now be 
taken up by the micro \\ Orld. 

RATING 
Futures 
Documttttatloa 
l'fflomlln co 
U..bll ity 
Reliability 
o-.JI V .... 

aaaaa aaaa 
aaaa 
aaaa aaaaa aaaa 

- Pcnonal Cobol .,_ IBM PCIXT -
£288 ......... Mter0 Focus, 58 Acaci1 Rd , St 
John's Wood. London W8 - l),sk -
....._ None .... Mad order and from lBM 
oudclJ. 





~NPRO·TES~ 

Spe£;;/Beeh 
Have your BBC edi t your typing with a spelling checker. 

Spell Check is a d1~k based program 
which will check your spelling on a 

. BBC-B microcomputer using Word­
wisc . 

The program comes on 1wo disks. one 
for the main program and th e other 
containing the dictionary . I tested it u'iinga 
BBG-B with the new AMS 3 inch disk 
drives . 

Documentation 
Bccbug provide the disks together with a 
well laid out, easy 10 follow instrue1ion 
manual. The program is also largely 
mcnu -dri\'en. making reference back to 
the manual a rare occurrence. 

In use 
The program is easier 10 run using two disk 
drives. but can be worked quite satisfac­
torily with only one. I found that because 
the program uses the disk drives a 101 and. 
initially at leasl. th esys tem hastodoalotof 
reading the writ ing, the very much faste r 3 
inch drives were a boon . Like most Beebug 
products there is no prob lem making a 
backup copy. always a wise move with 
disks . 

Assuming th at )OU hav e already typed in 
the text of what you wish to check using 
Wordwi se, you then save iton toadisk. The 
Spellcheck main program disk is then 
inscned into a dnv c, boo ted up and run. 
The first menu of options appears on 
screen and the fim thing to do is to 
nominate the drivc(s) that you arc going to 
use for the dictionary and 1ext disks. 

Next. using the Load option. you feed 
the unedi 1ed text previously saved back 
into 1he computer . Nominating spelling 
check as an option you then arc asked 1f you 
wish to be atte nded or unauended. This 
means you can either go off and do 
something else while the compu ter sons 
1hrough the dictionary. marking anything 
it fails to understand and later coming back 
to correct items. The other op t ion simply 
means that you actually do the correct ions 
word by word . 

,. 

David Williams reports. 

If you have left it to do th e checking 
unatt e nded you can hear a bleep each time 
it places a mark er. and then at the end of 
the check the compute r flashes and bleeps 
until you come back. I found 1hat it takes 
abou t 15 minutes 10 check 3.CO> words . 

When you run it thr ough again you arc 
offe red four options: ' F which will place 
the word into the dictionary. ·x· which will 
place the word into a temporary dictionary 
- it if it is the name of a produc t or person 
which is only applicable to that particular 
piece of text. but appears more than once. 
·s· which ignores the word and doesn't file 
it and ·c which gives you che option to 
correct the spelli ng. once corrected the 
computer then looks a1 1hc dictionary to 
sec ifit is there. if it is II carries on. if not ii 
leaves you with the previous th ree op tions. 

Having comp leted th e check you then 
resa\'e the file back iodise and reload il into 
Wordwisc for prin1mg. The spcllchcckcr 
automatically ignores any contr ol codes 
th at may be within th e t ext. 

Reliability 
Thediction arydiskcomeswit ha bout6.000 
words on it. which at first sight seems 
pcrfcclly adequate . However. when you 
sta rt 10 use the program for the first time it 
soon becomes clear that the 6.000 wo rds 
is nowhere like enoug h , so using th e 
program the firs1 time can be a little time 
consuming since obviously it fails to 

recognise a large number of words. so you 
have 10 spend some consider able amount 
of t ime addingwordstothedict ionary. The 
total capacity of the dictionary disk is only 
limited by the size of the disk - for 1hc 
usual 40 track IOOK d isk this means tha1 
you can get about 16,000wordsonloi t . but 
if you have 80 track with 200 or 400K 
1hc size of the potential diction ary in­
creases proportionally . 

The way the dietionarydisk is formatted 
docs at first sk>w down the speed at which 
wordscanbeaddcd 101hedic1ionary . Each 

letter is allocated a certain numberofby1c s 
on the disk. so 1f, for example. you ha\'e 
filled up the ·a ·s the comp ut er will then 
move around on the disk all the' words 
making more space for the letter . This can 
be a little tediou s at fir-.1 -.1ncc 11 doc s iake 

sometime tom o,ee ,cr )lhmga round . but 
what II doc s mean i-. th at all "ocds 
beginning w11h a certain letter arc grouped 
together . so thal checking is '-pccdcd up 
and lateru\Cof the program 1s much fMtcr . 

Since the program 1s not protected. 
making a backup copy ts no problem. anti 
it's a good idea to make a different 
dictionary disk for any varying use you 
make of text . For example. )'Ou cou ld make 
one for dea ling wtlh all private correspond· 
ence and ano th er which maybe todow1th a 
hobby or other activity and one to deal with 
any business - the option s arc endlc\S. 

Verdict 
Being a somewhat enthusiastic rather than 
accu rate typist I found the program to be 
i"' •aluablc. and once I had used 11 a few 
times and added to the dictionary. 11 is fast 
and reliable . In the New Year. Bcebuga rc 
planning to release a ,·ers,on which will 
work wi1h View. but at present anyone" ho 
uses the BBC machine as a word processo r 
with Wordv.1.sc to any large degree Spell 
Check 1s a \\Orthwh1le in"estment. 

RATING 
F-m nnnn - nnaa -- nnaa 
u..rlnterf- aaan 
lloliMlllty naaa v- aaaa 
- S,,.IIChedt - Sp<mng 
Otttcc, .,_ BBC·B-£1 S( lk cbua 
mtmben) ,...._. Bccbu.J. PO Box 109. 
"'"'W ycombe.Bucks IIPI I rro - 2 
D,,a'-B a,,<IMC-- Nonc 
•t preKnt ...... Mall Order 
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GAMEPLAY 

COMMODORE 64 
Laser 
blazer 
-M o<h<nllip .... Commod-
0tt 64 - £6.9S - Soh­
c:omm ...... Artte Compullng 
Tel 0401 435SJ ,._. ~ltc 
~ Machine Language-., 
...._ None lno--"D ..... M11I 
ordt r and dt~rs . 

This la1cst impOrt from across 
thopond 1akcs space games in10 
a new dimension. 

Objectives 
You arc a hero of outer space 
and 111s your m1s1;.1on tocomba1 
the hordes of dead!) drone 
ships which th e mothersh1p 
sends hurtling dov.n 1he 
Zarway. 

The Za'""ay 1s an idea pm· 
chcd from the famou.sS1ar\Val') 
picture. when Luke Sky"'alker 
has to pilot hie; ship 1hrough a 
corr idor m space and ~hoot 
down the enemy sh1JX that arc 
commg m the opposite direc­
tion. 

With JO)"SllCk m hand )OU 
fo ll owh1scxa mplc . K 1ll1ng. 12of 
the enemy drone, on 1he trot 
takes ,ou onto the ncxt lc,cl of 
play. ~here strange thing" ate 
happen mg. aboa rd the 
mothen,h1p . 

In play 
Afte r a ten-minute " a1t \\h1lc 
th e program loads. th e 1m11al 
screen offers you thecho,cc of a 
one or two pla)er game . and a 
sk,ll levcl. 

You a re th en told the cu rrent 
sta te o f play. ~fo re the game 
proper . 

The Zarway is depicted m 

glorious techmcolour on eu hcr 
side of the screen. and at the top 
lef1 lies the mothe~h1p . Yo u 
feel d1stmclly , ulncrable as 
"ave after wa, e o f enemy ships 
arc sent towa rds )OU. 

These arc much more man · 
ocu, rable than you and many 
11\es are lost before )OU get the 
knack of hmng them up in the 
Mghl<, and de,tro)ing them a, 
\Ol.>n a, 1he) apJ)('ar 

Get 12 m ;1 ro" . and 
)OU get taken ont o the nex l 
screen." hich ·~ a ,er) differen t 
affair. I le re )'OU control a hul e 
man . -who has to leap abou t th e 
screen catching cle, ators and 
vapons mgahens. -which appear 
from all d1recttons and ch.isc 
assiduously after you . 

Reach the mp of the screen 
and)ouareonmtc,e llhr ce . B) 
this 11mc I had a sc,ere case of 
0 Joys11ck -wrist' and the dehghts 
or 01her,,.·1.se of le, cl three will 
ha,e 10 remain unt old . 

Th e fif'I scre en become, 
ea.S) after a fe" pJ:t)\. 'whlChC\• 
cr,l11tle,cl,ou\ccho'-Cn The 
\ero nd ...crCen •~ ,lo'"'er . but 
harder 10 master. The final 
"-C'recn l!I fa,1., er, fo,t. there·, a 
lot gomg on ami I found II 

,,r1uall) 1mp()\\lhle . 

Verdict 
This is a fast and funou-. game . 
that takes some gemng used to . 
Splendid u<;;c of grap hics and 
'° und . and a respons1,c JO)· 
s11ck all ad d up toa ,upe rh piece 
of arcade action 

RATING 
Lattin & appeal 

f'loy1billty 
Use Df mKhine 

Voluefor......,. 

Pete Gerrard 

_ _.. 
• ··- ~ 

• 
I 

• 

• • .... ·~ 
Way of a 

• warrior 
.._ Ou1nttc Warr.or_.. 
Commodor< 64-( 6.9S 
......._. Ouw::uitva, Southa mpton 
SOI ILL ,__. Cwctte l....­
Machu-.e code._..._ None 
...... Rc:11il!Mail order . 
If ,ou' re a Gndrunner fan 1h1, 
ganle 1"1 fo r )Ou . ll 1"1 one of the 
helter one, of a f:N-expandmg 
clan. 

Objectives 
You mu,t defend a gnd from .t 

hO\I of mutant in,adc". Fortu · 
nalcl). lhc maJOrll) ofthc\C do 
not fire a1 )OU. IIO\\C\C.!r. m 
order 10 keep hfc more mtcre,t · 
mg and d1fficull. there .ire three 
la~r ha~!I- v.h1ch !ohould be 
he lptnt?,)OU bu t ha,eione"1ld. 
and are nov. m l.mg ,ho1, al 
)OU! 

In play 
You co nlrol the hcro - ·Super · 
m:m the Quintic Warrior" v. ho 
,1,1nd, alone ;1g:·11n,t the "ni,1 cr 
Cr.ibmen and Mant?,lcd 
Mutan1s . And a pretty , 1C1ous 
bunch the y ;ue . 

lmtiall) )OU can eh()()<;.( )Our 
le,e l of difficult) You appear 
m the middl e of the i nd and the 
la!'>Cr ba\C, ma ke :m 1mmedmtc 
bee- line for )OU. All three mu,t 
hit )OU "muhancou)I) to kill 
)O U. "h 1ch they a11emp1 rclcn · 
tle~I) . 

Todeslro} lhe mutant m,ad ­
e,.., )OU , hoot them \\ ith )Our 
bla!lter or Cra)h m10 them '"'11h 
the Oumt1c W:un or. Be 
" arncd - )OU lo-.e onc-1cn 1ho f 
a life e.tch , tn kc "llh lhe lallcr 
met hod '"'htch .!lee ms genero u!, 
for wch , uic1dal 1ac11cs. 

The la\Cr ha~,are anno)'1ng : 
)OU c,mnot. at any lime. , ta} 

~till or they" 111 home 1n on )OU. 
Aft er )Ou r de!'ilruc1ton . y,hen 
you reappear m cxactl) th e 
...ame ,ptH. the la,cr base!t are 
sllll there wmtmg for )OU and 
unles~ )OU ha,e )OUr JO~St1ck 
set to mO\e before )Our rcm­
carmu,on )OU0 llge1 ~hot atmer 
and o,er again . 

At the higher re,el~ or di ffi­
culty ,anous new haza rds 
appear on the gnd . Zed bolts 
arc the first and they arc pretty 
lethal ,f )OU are nm de.ft enoug h 
With the JO)Mick. 

Another muran1. 1h1s 11me J 
" orm. appears at a later ,tagc 
and 1s e ..:tremely difficult either 
to a,o, d or 10 de~troy . 

The game end-. 1f you I~ .ill 
}Our hvc,orone oft he ,mading 
murnnb reache, 1hc top of 1hc 
gnd 

For help }OU are ,upJ)O'cd 10 
U!,C )OUr ·oumllc Factor· Thi, 
1s )OUrs1x1h ~nsc bu1 I ~c m lo 
be .,.,di) lac k mg an) thing hkc 
1ha1: I found 11 hard enough 10 
~ur\l,e at th e lo"er le,els and 
on l} OCC'<l'lonall) made the 
higher !!.rade, . 

Verdict 
This G ndrunn cr-,t) lc gJmc" 
qm 1e good and the !IOund h11, 
been u~d rcasonahlyeffecl l\ C· 
ly. The game 1~ ,ery fa,1 and 
tnckyand should keepe,en the 
mos t hard ened pla)·e rbu .sy for a 
long 11mc~ 

If )'OU don· 1 have a game or 
this ilk alrea d) )OU ~hould 
co nside r th ,, one a, an add 111on 
IO)o ur sofl"are library . 

RATING 
l'IIJ•bililr 
U..olmocloiM 
vo1uo1or......,. -·-

Niplforriof 
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8 rl'f,1,·,1:1 :.1 •·1·• 
T he Appl e is well se rved for adventures. Cliff an d Denise McKnight look at what 's ava ilable. 

Ol on cold winter nigh1s \I.C used Apples 
. does n't - and anyth ing else is 

to stoke up the fire and settle 1n met with ·J don't understand' or 
down with the crossword. Then an equivalent. At the high end 

we got t he Apple. and things 

distant lands 
o( the scale. some games ha\c 

have never been the same since. an almost uncanny intclhgcnt 
We did quite a lot of ''"'ork' and feel and will keep you chatti ng 

playe d a fair few arcade games. merrily. 
but the things -.vhich rea lly ate animat ion. Similarly, The Pris- game. You ha,e to d iagnose There is also a 1endency for 
into the C\tCnings v.crc advcn- oner doesn't ha\'c the usual style cle\-CO condn io ns which are splodge to be correlated 'wllh 
turc games. You know. C.ET of graphics, but the game ,s randomlysclcc 1cd from a larger difficuhy. but it's not a perfect 
ROCK. KI SS I KO(; and all that ccnainly demandi ng. lncidcn· SCI. Prac1ically all the other corrcla 1ion by any means - sec 

kind of thing. t ally, ir you'vc pla)cd Prisone r I games ha\'C a single solut ion . for example the games "it h 
The table below isan a11cmpt you \liOn't find enough new in although The Quest has more difficulty score of 4. E,cn low 

to gh ·e some guidance on 1he Prisoner 11 to merit anot he r than one rout e 10 the solution. difficulty and low splodge 
App le ad, entur e market. It purchase. Most adYcoture games get docsn ' t necessarily mea n a poor 
represe nts some of the game~ If you·~c seen The Prisoner swopped (o r sold in PC B,11- game, as SheNood Forest de-
we0 \'e hau led our way through TV series and hked 11. the board) once comple 1ed. monst ratcs . ll's a thoroughly 
(and some we· re sllll battlmg ad, cnture game is" orth yof the The Splodge Factor is not CnJoyab le game and would be 
with) so that )'OU can get an idea name . It certamly makes a somet hing you'll find in any fun for the novice. 
of what is a,ailable . The list 1s change from the dragons and 01her descrip 1ion of ad, ·cnt u re Some of the games. like 

by no means complete - fortu- magic swords ,·aricty. There games. Jl' s our au empt to Transylva nia and She"'ood 
natcly there arc quite a few \lie area fcwot herdiffcre nt sccnar- capt u re che o,e rall 'feer of the Forest. areo, ·e rt ly humourous. 
ha,·en't tackled yet sowe',egot ios around too . Transyty1nll is a games and is made upof sc,era l while others exp ress lheir 

plen1y to look forwa rd to . - Horror game. Sher· dim ensio ns. some of " h1ch arc hu mour in the form of sarcastic 
If you "re a com plc1e beginne r wood Forest is " hat )OU0d hard to desc ribe . commen ts on un usual actio ns . 

and have nC\Cr pla)Cd an expect from the 11tlc. bul Ach'"· For examp le. some games Indee d . one of the fun things to 
advent u re game befo re )OU tum m f1eltl is not quite what have a distinct ' linear· feel to do with an advc nl ure game 1s 10 

should probably ignore the you might expecl. the m. You arebasica lly movmg sec what so rt of inpu ts ha,c 

t able for now and st art "Ith Far from being a m al 10 the forward. and if )'Ou don '1 solve a been anticipa ted - what hap--
some thing like -of the classic Sort Porn Ad,cnturc pan icular problem you can' t pens 1f )OU use profam t1c,. for ......... from Phoen ix Soft · (which ,s what )OU

0d expect). get any furth er. Some 1mpro,e example . 
ware. The manual explains the Ad,cn tures 1n Flesh follows the on this by being large enough w e·, ·e had good fun with all 
basicad,en turing ac11,1t1cs and Fantas1ic Voyage approach for you to exp lore several bits. these games and it \liould be 

the disk cont ains a tcxt·only whe reby )'Ou"re in a m icro-sub but you usually ha,e 10 put the impossible to single ou t a 
ad, ·entu re game " h,ch )'O U journeying through the human pieces toge ther m a par cicular favouri te . There's bound to be 

should find manageab le . In body. It has the added distinc· o rder. Linear games tend to a hit·and· mhs element "hen 
terms of the scale of difficulty tion of being medically a·ccu· have a tow splodge facto r. you choose an ad,en ture game 
used in the tabl.: it rates a I. rate. and comes supp lied " ith a Splodge is also correlate d - you might get hopeless ly 

O lder advent ures (like human anatomy colouring with 'what )'OU might call corn· stuck and hate " or skate 

Wlunl N4 Princal ) tended to boo k instead of maps. mand sophistica tion. Wi1h through it and hate it - but if 
occupy a single side of disk. but Another difference with some games. you have to get the you like puzzles 1hen gird up 
increasi ngly today's games arc Adventures in Flesh is 1ha1 th e phrase exactly right - 'get your loins. sally fort h and good 
double-sided. Of cou rse. nm. 'solu t ion' changes with each rock' "or ks but ·1ake rock' luck! 
lOM with its six dou ble·s ided 

,~,~~~~ ~' disks i.s an exception. and it's 
priced accordi ngly. The prices ,~, 
given in the table arc approx,-

~~ ' mate, and you may be able to 
get the games for less 1f )'OU put 

G in some effor t shopp ,ng Tllot1- Slorn [15 12 _, 4 5 
aro und. - l+Sci-ft 

Of course. the ad,an1age 
with disk-based ad,entures 1s -c:.,,ai Slorn DO 4 G f•ntaor 3 3 

1hat plent y of hi· res screens can 0.-1 .. 
be held on the disk. Th is means r._- ......... tlt l G - 2 4 
that the mode rn game is hkely 
to be of the hi· res type . with ·-four lines of text below each n.Qtooot .......... ao 2 G f1ntao, 3 6 
pictur e. It's a bit surprising. _.,_,.. 
therefore . that one of the most - DO 2 G futosy 4 3 

pop ular Apple ad,e nt urc '-- ......... -. m l G Cool-- 2 3 
games i.s 1ex1-only. The Zortl 
tri logy is so popula r thal it has -an indepen dent 'uscr·gro up· _.,, - m 2 G Coot- . 4 4 
that publishes maps. hinl 
sheets. bumpe r stickers and a 

.., 
variety of ot he r items. n.-1111 -... [25 l G - 4 7 

[Kopo from Runclsbn also - -brea ks with con, ·enlion in tha1 
the grap hics arc line-<tra" mgs 

,.._ I- Dl l T r..i.., 5 7 

ra1her than pictures. J lo"e,er . -it compensates by making more 
than 3\'Cragc use of sound and -·- - DI l T - 2 4 

.. --- ......... [25 l G - 2 2 ...... 
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OHMUMMY II 
Your party of archeologists enter the pyramid in search 
of the mummies of the pharoah's household . There are 
five burial chambers containing treasur e, secret scrolls , 
keys, royal mummies and some nasty surp rises. To 
pass from one chamber to the next , you must find the 
key and royal mummy, but beware . you may uncover a 
quardian . who will chase your group to avenge your 
desecration! I 
A Machine Code gamefor those w ith nerves of steel and 
great courage . 
Price 
Price 

(LYNX) 
(ZX81 &SPECTRUM! 

£7.95 
£4.95 

SPANNER MAN 
Pete the Plumber has his work cu t out I He's stuck in 1he 
boiler room and l he pipes are leaking! Unless he can fix 
the leaks and stop the water rising he'll meet with a 
watery doom. To make matters worse, all sons of 
nasties keep coming out of the woodwork ! A fantastic 
machine code game , thar stretches you and your Lynx 
tothelimitll 
Price 

UTIL 1 

(LYNX) £7.95 

TANK ATTACK• Two very useful programs for your BBC·B. Both tested 
A machine code game for 1/2 players, defending on OS 1.0andabove . ChsracterDefinegivesvouavery 

• supplies against computer controlled tanks. This game comprehensive and simple way to quickly create all 
will stretch your reflexes to the limi t as you battle w ith manner of user defined characters. Envelope Editorwill 
the enemy tanks. They won 't be able to shoot back until enable you to unravel the complexi t ies of the Sound and 
they have supplies, but when they do, look out I Envelope commands, so that you can produce exactly 
Joyst icks required . the sound you require . 
Price (BBC-BOS 1.0+J £7.95 Price (BBC-BOS 1.0+ ) £9.95 

All prices include postage and packing. All cassettes despatched within 48 hours of receip t of order . A ccess orders welcome . 
• Available from selected branches of2Jfl//i 

GEM SOFTWARE, 
UNIT D. THE MALTINGS , STAT ION ROAD, 

SAWBRIDGEWORTH , HEATS. 
Telephone (0279) 723567 n 235 18. 

TAOJANlml 
LIGHT PENS 

The TroJen Light Pen, have received greet review s 
throughout the computer trade end ere undoubtedly 
the flne1t light pen, evelleble for Spectrum and 

Dragon owners . 
The advanced software enables you to draw pictures 
on to your TV screen , create your own designs and 
save and reload from tape . No experience of pro ­
gramming 1s necessary as the TroJan Pen comes 
comple te with a new advanced program cassette and 

comprehensive instructions . 
Each TroJen Light Pen gives the user the tollow tng 

l•cllltles fn HI-RES: 
, DRAW PICTURES FREEHAND; , DRAW BOX; • 
DRAW CIRCLE; , DRAW LINE; • COLOUR FILL 

DESIGNATED AREAS . 
ALL FUNCTIONS IN FOUR COLOURS FOR THE 
DRAGON. ALL FUNCTIONS IN EIGHT COLOUR S ON 

THE SPECTRUM . 
Available In text : , DATA ENTRY AND PROCESSING; 
• MENU SELECTION AND CONTROL; • GAMES 

PLAYING. 
Af10 progr amming hint , end tip s. 

The Spectrum 48K Light Pen Is only £17.25 (Inc VAT 
and P&P). The Dragon 32 Light Pen Is only £11.50 (Inc 

VAT and P&P) . 

TROJAN PRODUCTS 
166 DERLWYN. DUNVANT. SWANSEA SA2 7PF 

TEL: (0792) 205491 

The NEW ABLEe_rinter 40: 

\\ •. 
Only £119.00 (including carriage & VAT) 
• 'Centromcs· pa1aJlel 1111ertxe su11a~ tor 

most paraltel-output m.cros 
• •o charaaers line(-:, 65 eh.sec 
• OROINARY paper (2¥, u,c:h ,ally roll) 
• 256 character set tnd oriPhJCS 
• RED BLACK pnnl ~--• mains power supc,ly ...,..,.,, c...J 

ABLE Systems Limited 
UHtr.J. KJNGFISHERcot.#lr. NORT>IWICHCWfnu 
£/GANO 
,....,""1tW"""11(tlll}ll4661 1 
TMMll'20:J(Ult()()fG msL. 



Mike Gerrar d and his Sinclair go ath cnt uring " ith a bag full of game,. 

Specifically Spectrum 
Arcade g,tmc, .md ,1dH·n1urc.,. 
,1111 donun,11c the ~Jlt:Ctrum 
-.oflY.arc marl.cl. ,md 1h1, 
round-up reflect\ 1h,tt h) lool. ­
mg ,u IY.O ,1rcad1.• g.anu:,. tY.O 

ad, e111urc,. ,md .m adH.·111urc 
I ha t mch1dc, three arcJ(k•-,t) le 
g..imc, 

l'MINSHOCK 
Thi, , 1mple hul 
add1C11,c zap­
ping. g.1mc fi ll , 
l hC "'fCl.'0 \\ It h 

.1 J I x 23 gnd. 
and }O u p,11rol 1hc hot tom finn g 
at the, ,ciou, crc,11un..•, 1h.tt ;ire 
buu mg ahmc. hen! on )O UT 
dc,truc 11on. l lw, m.1, ,ound 
hke Gnd run ncr. hut the differ­
ence•~ 1ha1 '°mcof lhcrolumn, 
<.-oniam dcnce11ng: pl:itc, 1ha1 
turn )Our~hot through 90°. and 
1f )OU can·, fire d,rcct l) at the 
ahcn, )OU c;rn u-.e thc--c plate , 
10 bounce )Our ... h01, ro und a 
fey. angle,. hl..c .in m1criwk1c11c 
Ale~ I fig.gm,. Th,, ,.., no me.to 
feat a, the crc, 11ure, mme 
quick.I) Control. 1, h) 1hc 
kc> board and th e mo,1 1mpor· 
iant foa1urc 1, 1hc h1gh-~rc 
record. bccau-.c that \ "h..11 
)ou'II al"")' be ,ummg 10 bca1 
Th e graphic-.. do1f1 n\'cd 10 be 
an) thi ng ~pcc1al a, 1he action,~ 
fo,1 ,md the 'IOund n:lcnlle ..... 

When ,ou tire 

• 

o r k1l111;g a. hCll"!. 
1110\e on 10 
~tum m1c, from 
anc1cn1 Eg)p t . 

"h1ch . alo ng '"th , kulh . ,p,d· 
er,. ,n akc, and mdcfinahlc 
mon!>ICr... are lhc ht1tard~out 10 
get )OU Ill fi\C 111aJc,. U, mi 
KemJl'IOnor AGf- J0), 11ck,.o r 
1hc ..cn .... blc kqbo,1rd la)·O ul. 
)O U nHmoeu, re :ilong the 
underground iun m~I,. ,md co l­
leclmg. good 1e, and ,hoo1mg 
bad die, along th e "·I) . )OU 
..carchfor1he kc) 1h,ll "•llopcn 
the door to the nexl le,e l. Thc 
..crce n ..croll, Hutoma1ica ll). 
:md ,1 '(';mm: r ,h o", 1he "h ole 
or 1he that panic ular mate a1 
1hc 1op of 1he '('reen Th e 
m,,chmc code mo,emcnt 1:, fo,1. 
and"h1l e11ob, 1ou,I) o" C"!.a lot 
to -.c, era I oth er her.erk·"!.!\ le 
game, tha t arc around. ll 1, " .ell 
done an d C'(trcmcl) d1rficu lt to 
m;1,1er. 

l'C' lllHHAN.'t"I~ 

, ou mu,t make 
;ou r "a) from 
the pn-.<mcr,· 

room to the ca,1 1._,·, m.1111 gale. 
and lhl'~ coul d he dc '!,,Cnbcd :1, 
1he arc hct ) poll lC\:t-onl) Jd,cn · 
lur e. You moH' u,mg ,. ,.1 . ". 
l OK o: < lch )OU kno" "h at 
)Ou'r c c.trr)lll!! (up 10 ,1'() 
item ,): 1 rcdc-.cnhc, )Our loc,1-
ti on 1f the te \:I hJ, ..crolled o ff 
th e-.crccn: t he opt1on,t11n,1ruc· 
11011' ad\ 1..c )OU 10 make a map 
,rnd " arn th <tl ..omc C\:11, arc 
one·"ay onl~: !here ·, a S;nc 
opt10n: )Ou·r'-' gl\cn J h,1 o( 
\Crb"!. ,ou can u-.c m lhe ,erb­
noun Command, . 1hc'C mdude 
rnkc. Jca,c. u-.c. fightand'°on: 
)Ou'II find oh Jech ,uch a, a 
rope. lorch . penc il. ch1-.cl: and 
final!\ there arc Naz, tn:,1,urc, 
)OU c;n tr) lo ,mugglc out 

T hough 111 machmc language 
an d qui ck to rc,pond. the 
adH·n1urc 1, tr.1d111onal :ind 
rchahlc - c,c n 1hc , u rpn..c, 
"ere un,urpn,m g. "' I mO\ed 
round the Gun Roo m. or th e 
131;1nkc1S1ore. lr)1ng1oc-.c.1pc . 
I ""~ Ju,t v.,11tmg. 10 find m)~l f 
111 a room v.1th no ,1pparcnt 
mean, of e'('a1>e. ;md C\Cntual· 
I) 111urned up. I he Wine Cellar 
v.hc re all )Oucan..cc 1,a har rcd 
"mdo" "h1 chp rm e,,c r) d1ffi· 
cull 10 break open. 

The g..;1mc 1, perfcc ll~ " ell 
done ;md thoro ugh. hut I.id, 
,pa rk le ;1nd 1mag1n;.1t1on • .i, 1(11 
" ere lhe latc,t 10 (,111 off 1hc 
ach cnwr e production hnc 

THE CROWN 
ThcCro"n"a' 
put 0 111 o ng,­
nall\ on the 
l6K.ZX -Nl. bu1 
11\ h;.1rd to sec 

"hen.· ch,11 e'(tr.i memo r> ha, 
been u\Cd up ,mcc th e v.hole 
ad,cnt urc ha, rathe r :m 
amaceum h look 

II b ~• m the 1111"!.l"!. o( tune 
"hen e,er)Onc h,1d funm 
name,: 'Afte r the foll of 1hc 
I lou,c of Ror :md the 1hcfl of 
the anc ient "'cp tr c by the 
Or ckind . ln\l 1hc Elder 1ook 
the gn:,11 Cro"n of Ror . 
· Your l,1,k 1, to rea,,cr lhe 
cro" n Jnd cn, urc 1h.11 once 
ag,11n good 1numph, o,cre,11. 

Th e -.ccnc dc-.cnpt1on, \\Il l 
h,1rdl ) "111 :tn) h1er.lf) pn,c,: 
·for k m ro.id. E, 11-.: N. W . E:.. 
)OU ~c: (follO\\Cd b) i.l blan k) . 
Unfortun,11\.'h ·Yo u -.cc:· 
appc.i.lf'I c,e n' "hen 1hcrc', no­
t hmg there . v.h1ch look" ;:1 b11 
odd on 1hc -.crccn . ,1, do ,omc of 
the rc,pon-.c, . In one locat ion I 
co uld -.cc ,111 ;:ne ·Take Aw.' I 
,.ud. ' \Vh,ll ?' 11 rep lied ·Ta ~c 
A'(e .' I repea ted ·what '? Ta ke 
A:t.c.' I 111,..,.ted. !here hcmg :in 
a'(e "!.la nn g. u, tx>1h 111 1hc face. 
·v ou c.trr) 1hc A,c.' 11 finall) 
;:igrced. and mother p lace, loo 
\Ome perfec t !) acccpl: thlc ro m· 
mand, "ere greete d b) the 
uncompre hcndm g ' \Vhal'." 

Thi, ad,c1H urc doc,n·1 h;:ne 
a 101 gomgfo r1t .chcap 1hough 11 
"· and ..... far a, I'm concerned 
c, 11 corn lnumph o,cr goo d 1f 11 
mc.m, I don't h,1\e IO pla) 
agam . 

MAD MARTHA II 
The achcnturc 
arc.idc bndg.c 1, 
prm 1dcd h) the 
follo"· up10 1hc 
,er) ,ucce,"!.ful 

~fa d ~l.1nh a. 1,1,hich thl'CilV•,CIIC 
lO\Cr cl,11111, con1.11n, ·1hree 
exc11mg arc;.1dc·l)pc g,une,.' I 
\\ OUld lot kc lh,tl 'C \:Clllllg:° \\ 1th ,I 
gencrou, pmch o f ,11!. The 
he n-pcdcd I le nr) .1c )Ou. ,, on 
hohd.t) m Sp;un \\11h ~la rth :i 
;md ..on Arbuthnot. "ho ha, c 
bo1h gone off on a co:1ch 1np 
lea, mg )OU ,111rng m 1hc ,un· 
,hmc cnJO)mg a cool dnnk 
W,utcr Man uel. "h o al'° hap­
pen:, to be ,\l arlha\ ro u.sm. 
bnnp )OU a lc11cr ctou-.ed m 
perfume. and off ~ou -,cl on 
)OUr 1ra,cl,,1round 1he 101,1,n to 
rind Oul \\h a!", g.omg on After 
all. )OU can· 1 read the let1cr 1111 
)Ou fmd )Our ,pccrnclc,. and 
)OU can ·1 ge1 out of lhc dark 
alle) v.11hou1 ..ome1hmg 1ollgh1 
1hc "">· ;md "hal doe, the 
bullfight po~tcr mean. and 
v.hcn 1,1,111 1ha1 phra~boo k 
co me 10 hantl) '! 

The gra phic-. ;ire r.11hcr h· 
rn11ed. the , pccd or re,pon-..c .., 
,lo". and th ere ""' .11\0 1hc 
0('(';11,,1on,d unu,u:11 rc,1c11on 
from th e progr~tm. On the 
beac h I tried 1hc command 
·01g .'o nl) 1obcro n(u \.Cdb) 1hc 
rcpl) ·v ou mu, t "car )Our 
,pcctade•:. Wh,11 c,m 1h1, 
mean? 

Thcrc are lhrcc ,k ill lc\cl,. 
and 1h-.. 1, a r,u.·c ag.;1111,t the 
cloc k onCC)Ou',cfo und)OUr 
11mc·pH.'CC. o( C<>U~. T he 
program ,1110"' for multiple 
co mmand en ln e, . .ind ca n he 
..a\cd . Alt houg h I didn't feel 11 
"a,1c,1mgm) J)O"cr-.o r dcduc· 
11011 co the full . 11 ,1111 ha, a 
cert.un ;1ppcal and "defimlcl) 
d1ffcren1. "h1 ch " all 10 t he 
good v.hcn there·, '° much 
mcd1ocn l ) ;1hou1. 
r. Ill - (16K. £4 9S). Artk 

::~~ir~~;,~~Rt~· 
T- (48K. £S.9S). Mk · 

romani•. 14 Lov.cr Hill Road , 
Epsom, Surrey KTl98LT. 

-- (48K. £S.9S). Fchx 
So(twai,e. 19. Lt1p1on AvcUC1 
Ptnncr. Midch HA.S JBW 

fte C..... (48K. £4 mad ()rder. 
£-4.60 rc11II. also avallabk for 16K 
Z.X-81 •nd L)MI) . Symbol Soft· 
•.irare. PO Box 181. CMs1er CH I 
)XT. 

- - I (-!SK, £6.'IS). 
M,kro-Ckn. I l>C'\·on.sturc Cot· 
i.ges. Londoo Road. Brad .nell. 
lkrkshirc RGJ2 2TO. 
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POTHOLEr~ 
Lunar Lander is an old, old game that 
comes on micros ancient and modern. 
Well here it is again, but before you start 
groaning, 1his version is almost com­
pletely unrecognisable from the origi~ 
al as it has been revamped ancl 
upgraded to the form printed here. 

Nicholas Hewitt of Ayrsh ire, Scot· 
land. has used the graphics capabilities 
of the Dragon 32 to good effect and 
produced a game not as easy to finish 
as might appear at first sight. 

You take the part of Captain Pilot of 
The Fleet of six ships. You are responsi· 
ble for landing your fleet wi thout 
pranging any, well not too many, of 
your ships. Steering is done either with 
the keyboard , using the right and left 
arrow keys, or by the judicious use of a 
joystick. Conlrol over the amount of 
thrust coming out of the back of the ship 
is by use of the up arrow key or by 

Program notes ... 
40 Put speed up POKE in line 

40 if applicable . Note this 
won 't work on some 
Dragons. 

60 Reserve space for strings 
and set the top of the 
memory pointer. 

70 Set up variables and 
dimension arrays. 

80 -110 Clear the screen and print 
option . Get , anij act on, the 
response. 

120-160 Print message about 
joysticks and wai t for a key 
to be pressed. 

170·240 Read and POKE the 
machine code data into the 
memory from &H7000 . 

250-260 Set up some variables and 
clear the screen . 

270 Gosub and print the 
instructions . 

280 Clear 1he high-resolu1ion 
screen 10 background 
colour 2. 

Title : Pot Hole 
Machin e : Dragon 32 
Language : B•si, 
Application : G•m • 
Au1hor: Ni,hol•s 

Hewitt 

pushing 1he joystick forward . 
The game originally used the speed 

up POKE. in line 40, this was 40 POKE 
&HFF07 ,0. Unfortunately the PC/II Ora· 
gon is one of the permanenlly slow kind 
and this POKE just crashed l he 
machine, so line 40 was removed . 

If your machine will go fast, put l he 
POKE back into the program , otherwise 
either play the game a little more slowly 

or increase the amounts added and 
subracted from X in lines 1480, 1500, 
1590 and 1600, increase 1hevalue of V in 
line 250 and the amount subracted from 
Din lines 1520, 1620. 

Finally , when the game is first run, the 
high-resolu tion screen w ill be full of 
rubbish . To make l he game run proper · 
ly just follow the promp ts; iepress a key 
to play the game. 

10 REM••• BY N.D.HEW!TT • •• 
2(• REM ~· ~ (C) ~/12/8 ... .:,-, .. 
30 PCLS 
5u REM " * SPEEDS COMPU1ER UP~• 
60 CLEAR I OOO, Ui7000 
70 M=O:SH=2:DIMA(8,8l:DI MAA(8,8):DIMAB(8 
,8> 
80 CLS :PR!NT ~224,"DO YOU WISH TO USE A J 
OYSl IC I "" 
90 YY<f;=INI EY$: IFYY$="" THEN 9n 
100 IF YY'b="Y" THEN 16(> 
110 IF YY$ "~!" fHEN 9l' 
1:: 0 PfHNT:~'RlNl"RLEASE:. DlSCtJNNECT ANY JO 
YSTIC t S" 
130 Pf<INT"AS THESE l~FFECT MOVEMENT, AND" 
140 PR!Nl"lHEN PRESS A ~£Y." 
15( ,o:;:,..F INt EY$~"" THE.N 15•) 
160 li=INt EY'I> 
I 70 I =1 H7000 
180 1~1 t! 
19<.• f<EAD A<f; 
20<J !F~\$~'· Z"THEN250ELSEPOt EI, VAL ( "&H"+A $ 
):GOTD180 
710 F<EM~l'POI ES D1HA FOR MAC.HINE 
22l' REM 1!.0DE FOR t EY MOVEMENn • 
230 DAl ACC, •)o, OU, 7F, 70, FF . F7, FF, 02, F6, FF 
, f)O 

240 DATA 34,04,A!,E0,26,03 , 73 . 70,FF , 39 , Z 
250 L= •):X=l28:Y=!O:D~!:V=3 
260 CLS 
270 GOSUB !72( 
28•) F'CU:2 
290 DRAW"BM3,0:54;R3D!RlL5D1LlR2D!LlR5U! 
R1L2D:2L3" 
~00 DRAW"Dll1DILID!RIU2R1UIR3DlR1DlR I D1L 
!" 
310 FOR Z=l TD 22 



290-420 

430 

440 

450 

460-470 

480 -760 

Draw the spacecraft, the 
bust spacecraft and the 
equivalent background 
square and copy them into 
the appropriate arrays for 
later use. 
Clear the screen back to 
colour 2. 
Select a random playing 
screen (and check that it's 
not 1he previous one .) 
Put the present screen 
number into RS. 
Jump the appropriate 
screen drawing routine. 
Draw screen O. 

POTHOLE 
320 READ J,K,H 
33 0 PSET <J,K,H) 
340 NEXT Z 
350 DATA 10.10 , 4,17 , 10 , 4,11,11,4,16, 11 ,4 
360 DATA 12, 12, 4, 15, 13 , 4, 1.:, 13, 3, 14, 13, 3 
3 70 DATA 15, 1'3, 3, 16,13,3,17,13,3, l 0, 14,3 
380 DATA 1 1, 14, 3, 12, 14, 3, 1 .!., 14, 3, 14, 14. 3 
390 DATA t2, 15, 4 .15,15,4,11,16,4 . l6,16,4 
400 DATA 10,17,4,17,17,4 
410 GET<0,0)-(8,8),A,G:GETC20,20)-(28,28 
>,AA,G 
420 GET C10,10)-C18,18),AB . G 
430 PCLS2 
440 SR=RND(3):!F SR=RS T~EN 440 
450 RS=SR 
460 IF SR=l THEN 770 
470 IF SR=2 THEN 1090 
480 DRAW"BM0, 72 ;S4;R6D9R3U3R6U7R10D5" 
490 DRAW" R5D.1 OR6D20R4D 30L5D 1 OL6D7LSD2" 
500 DRAW"L6D10R25D 3 L25U3R30U7R3D15R70D3" 
510 Df':AWLl 5U3R15U20L5U7R4U12L8Ul 2P 1 7U5L 
1ClU15" 
520 DRAW "Ll•JU5R4U3L2U7R8U9Rl 1D3DR5U8R 6" 
s.;o DRAW"R5U6R~DSR4U2D5R6D3U2R2D4R5U6 fl4" 
54P IJRAW"~:4012L7D 3 R2D4L8D6R2D4L4D6" 
:'>50 DF<AW"D7L5D4L506L2D4L5D12" 
560 DRAW "R20D3L20U-R23D7L8D9R~OD3L20U,R 
'.:'(J" 

570 Df<AW"U2R5U7R8U9LSU6L5 U6R'U5L2U7" 
580 DRAW "L2U6R7U4R 3 U7R2U4F<6U8L3U5UEJR6U4 

59<J DRAW"R5D7F<8U4R6D3L2D5R9U5R6U8R6U4R!.JU 
7R3U9" 
600 DRAW"R15D6R2D7L8D4L6D2L2D3L2D5" 
610 DRAl~" D5L2D6L 1 D3L4D9L6D.;L4D3L 7" 
620 DRAW"D1L6D2L5D2L2D9R2D5R2D7R3D9" 
6..SIJ DRAW" R20D 3L20U;,f<2'.lU4L 5'J7L2U5L2U2R2U2 
R5U2H6U1" 
64u DRAW"R5D6R4D3 R6DBH3 D7R2D5R20D 3L20 U3" 
6:'>0 DRAW" R2tJU8R3U6L3U5L2U7L4 " 
660 DHAW"L3U6L 4U9R6U4R5U8R2U7" 
670 DRAW" U4 l 3U8L::U9R4U6R8D5R6U4R9" 
6t:10 DRAW"U7R7U4R5U2R4U.,.R6" 
690 F'AINT(255,192),7,8 
700 PAJNTC32, 166l,1,8 
71•) PAINT (62, 175) , 1, 0 
720 PAINTC98,142),1,8 
730 PA ! Nl ( 115 , 158), 1, 8 
740 PAINT( 174 , 139> , 1 ,8 
750 F'AIN T( 2 18,145>, 1,8 
760 GOTO 13 10 
770 DRAW"B M0, 30:R 4 02R4 U3R6D5R3D4R5U2" 
780 DRAW"R4U3 R3 D2R4U 3R6 D4R4D:!:R4 U2R5D3R5" 
790 DRAW"R3DlR4D2U4R '3D4R3 D2R3D1R5 U2R3D2R 
3U;2" 
800 DRAW"R:lU4R5D3 R4U2R 3 D4R2D3 R3D 4R2D4 " 
810 DRAW"D7R2D3L4U 1L2D2 L5D::L4U2L3U2L4D2" 
820 DRAW"LlOU2 L7D l L9U 3 L10D2 L1 2D1L3U2L.13" 
8 30 DR Al~" D2 0R 1 D3 L2D l 5R2 D3R20D3 L20U3R20 U2 
R3 U4" 
840 DRAW"U4R3 U7R2U 1R3 U3R2D 4R8D3R7D2R3U8" 72 .... 
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,. 
~ 770.1080 Draw screen 1. 
11111:: 1090-1300 Draw screen 2. 

I 
i a.;: 

~ 

POTHOLE 
850 DRAW"R4D9RlD5R2DlOR3D4L1D2L6D2L9D4" 
86U DHM "L l OD4L8D3L208P 104L207R2D9" 
870 DRAt~" R2 < •D 3L 2l•U3R:::'.<.>U4R4U7R8D2R6U6R1 OU 
5" 
99n DRAW"R3U6R4U7R.jD5R209R403L402L6D9" 
89<) ORAW" D"L4D6R3!J5h:2UD3L2UU"':R20U3L::U 7L2 
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A COMMODORE 64 
.1:,~, ~.~!l:~0~ · SOFTWARE 

LASER STRIKE 
DISC £10.50, CASS £7.50, POSTERS £2.50 

1st class postage in land inc luded 
Postage overseas + 10% 

HIGH QUALITY 

PROGRAMS REQUIRED 
FOR CBM 64 AND VIC 20 

MSGM ROY AL TIES & LARGE 
DISTRIBUTION NETWORK 

ISIS HATHOR 
U.K. 

Royden , Perks Lan e. Prestwood , Great M,ssenden. Bucks 
Telephone Great M issenden 3224 

24 hour service 
for Access Card holders 

\.\\\ol,I J 

THE NEW LOW COST 
/11'1'\'\f\ 

UVIPAC 
EPROM ERASER 

~ ...... ..,... ......., ,,.,.,.,,, 
u.K. aus 
fw,opt ao.oo 
US.A. tu.00 _ ...... Wtf'N:.(T) 

l2t.4S 
tH.00 
tH.oo 
121.00 

-EX. STOCK DELIVERY 

fW'ICIWOMVATltl 50Pi0 1 
0-......p,Qtlf'ldl.iol.....,.,.... 

~tlr..:IIMUK . VATFrw 

STI..LAVAA..AlllE 250"'5 411ft'050Ndl Fo,ZX,1 RAMI IOINIG ~t3000 , 
1M(JU.MPAO<t1115 AppMol.Pllllolltlr..:ll~~DOOMd'I ............ 
VATIPIP ~IOOH.(,tllOllp,ro,,.,._.,to,tM H C. UftdeorDO.oott 

=.=.=Sl~C:-0:... ~ACC1~'4A-°::: 
Cll'd~and•IIPl'Ydllll ASAf o,IACWOIAclbe~WIPlllfY.,..._ . tD ~· ·--f'W.11')" 

Stndoroers 10 
Ol,T. PCN1 GAOUNO CONTflOL 
WR(OA AVE.Nllf , HUUlfUOGf 
HSD: 115 11.T, UIClwtD 

, .. ,,-.: 1712 t31324. 
11 .. s,.. , MtM1y11FrNl'f . 

For Education, Business and Games 
for the 

SHARP 

IIIZ ·7l@lfil 
Solo Softwa re Ltd , 958 Blackpole Trading Estate West , Worcester WR3 BT J 

Telephone : (0905) 58351 



~ · 

~ 1310-1320 Prompt to begin the game. 
i.:: 1330 Select screen mode, 

ol 
graphics and colours. 

1340 Check for hitting a rock. 
1350 Ge1 the colours of the 

I positions of the landing 
feet of the space craft. 

1360 Check that they are both 
on the pad. 

Q;;; 1370 Check whetherthe crah 
has returned to the top left 

;!:: hand corner after landing 

ft 
six craft and if so restan 
the game. 

1380 If joysticks were selected, 
jump to the routine tha1 
deals with them . 

1420-1440 lflheuparrowkeyhas 
been pressed then alter the 
upward velocity. 

1450 Rub out the space craft and 
alter the vertical position 
by the distance value D. 

1460-1480 Check the leh arrow key 
and if pressed, update the 
horizontal position. 

1490-1500 Do 1he same for the right 
arrow key. 

1510 Printthespacecr aftatthe 
new position . 

1520 Increase the falling 
velocity to simulate 
gravi ty. To make the game 
a little more exciting, 
increase the amount 
added to D. The maximum 
downward speed is 30 . 

1530 Continue the game . 
1560 Read the vertical position 

of the joy stick and update 
the veloci1y accordingly . 

1570 Same as line 1450. 
1580 Stop the spacecraft from 

going off the screen . 
1590 Same as lines 1470-1480 

but for the joystick. 
1600 Sameas lines 1490-1500 

but for the joystick. 
1610 Print the spacecraft at the 

new position. 
1620 Update the velocity as in 

1520. 
1630 Continue the game . 
1640 -1710 Print the score and promp t 

for another game. 

POT HOLE 
1270 PAINTC202,17 4 1,1,8 
1280 PAINTCl96,991,1 , 8 
1290 PAINT C 156, 101 I, 1 , 8 
1300 PAINTC112,IQ8) , 1,8 
1310 PRINT"PRESS A fEY TO START"; 
1320 IF INfEY'l "" THCN 13:?0 
1330 P MODE3:SCREEN l, O 
1340 IFPPO ! NTCX 1,Y) 30RPPO I NTCX+9 , Yl=30 
RPPOINTCX,Y+9)=30RPPO I NTCX+B,V+91=3 THENG 
OGUB1960 
1J50 Zl=PPO!NTlX,Y+91:Z2=rPOINfCX+8,Y+1U 
) 

1360 IF Zlzl AND Z2=1 lHEN GOSUB 189<J 
1370 IF X=6 AND V=10 AND l.=6 THEN PEST OR 
E:M-M+6:GOTO 160 
1380 IF VY$~ "Y" THEN 154(1 
1390 REM*•HEADS LEYS DEPRESSED 
1400 HEM + CHECf FOR STRAYING 
1410 REM OFF SLREEN ** 
1420 F'Of E~ 10002, &HOF 
1430 POK!c:&H70•)3, &HF7: EXCC&H7001 
1440 IF f'EEK ( &H7•)f'."F I THEN D=D V 
1450 F'UT(X, Y'-CX>8, Y>81 . AA. PSET: i=V t CD~. 
!) 

1460 IF Y 10 TH!c:N Y=lO 
1470 PO~E&H7003,&HDF:EXEC&H7001 
1480 IF PEEl<(&H70FFI AND X 7 THFN X-X-2 
1490 Pm E!H7003, &HBF: EXECt H7<.>01 
1500 IF PEE~(•H 7 0FFI AND X 245 THEN X=X• 
2 
1510 PUT cx,v•-CX+8,Y+8),A , PSET 
1520 D=D+l : IF D 30 THEN 0=30 
1530 GOTO 1340 
1540 REM't •READS JOYSTlCI + CHECI 
1550 REM FOR SfRAYING OF SCR~EN 
1560 IF JOYSTkC1)<20 THEN D=O-V 
1570 PUT C X, Y> ( X+8, Y+8), AA, PSET: Y=Y+ <D*. 
!) 

1580 IF Y<lO THEN Y=lO 
1590 IF JOYST! •OJ 20 AND X,7 THEN X•X-7 
1600 IF JOYS1~(0)>44 AND X 2 4 5 THEN X=X+ 
2 
1610 PUTCX.Yl-<X+8,Y+8),A,PSET 
16:CO D=D+l : IF 030 THEN 0=30 
1630 GOTO 1340 
1640 CLS:PRINT"YOU LANDED "; M+L;" T I MES 
BEFORE" 
1650 PRI NT" YOU LOST YOUR FLEET" 
1660 PRINT " ANOTHER GAME""" 
1670 I l $=INI .EYS: IF I IS z"" THEN 1670 
1680 IF I U =" Y" THEN RUN 
1690 IF IIS="N" THEN POKE6549 4, 0:CLS: END 
1700 REM ~*SLO WS COMPUTER DOWN•• 
1710 GOTO 1670 
1720 CLS 
1730 PRINT" POT- HOLES" 
1740 PRINT" YOU HAVE 3 LANDING CRAFT WHI 
CH" 
1750 PRI NT"YOU MUST GUID E DOWN THE HOLES 

79 I> 



Totallydev 
One Owner 1s the official magazine devoted to the Orie I and Atmos home computers and it's supportmg 

hardware and software. 
Ifs crammed full of in·depth information, advance news on the latest add-ons, superb programs and 

interviews with the engineers who designed it. 1 ------------- 1 The first issue is absolutely free when you buy your I ORI~ OWNER SUBSCRIPTION FORM I 
Orie, so why not keep ahead of the latest developments P1 .. sestnc1me 1he nel1 5......, 
and subscribe to further issues. A years subscription JI enc1ose • ,....,. ,°' ,,....., ooyoble •• Tw"°'1 l1d) 

of 6 issues is now only £10 (£15 overseas) so post JN>me 
the coupon today. !Address 

Can you imagine life without it? I 
I Pos1,oc1o 

I Bick 1SsutS ate ~ lo, i I 20 tKh. If you missed )'OIK lirs1 I fret issue contact yow dealer Of One Products lntttnihONI who WII 

I SLWIY you • th one f 
1Tan.SCl"T r ... oft l1d. Uoits l &2 It 
~brid&t T ec hno P1rk Newmartel Road. Cambrid1• CBS ~ J 



New-Sinclair QL 
Theres no comparison chart, b 

The Slndalr Qt. b. - compu1 .. . 
Not just a .-Sinclair mmputer, 

but. totally.- sort cl a,mputer -
nothing Nice It e>eists anywhere. 

It's not just. bit bet! .. than this. 
"' . bit cheaper than that - It's. 
mmputer that's_., hard to-· 
with any1hin& Just died< the leawres 

=~t":::!:.f~ -K you do.., ... there\ only 
one coune ol action you can talce ... 
pt you,seff a Slndalr Qt. at the 
..- possible moment. 

The Sinclair QL has 
128K RAM. Big deal? 
S-almoaosoff<r12lll<~o, 
more. os standard The 'What Mao7 
table for Oeambe< 1983 hsts c,,e, 
50 ol them - but 40 ol the 50 m,aos 
listed oost""' £2.500! 

The Stnda,r Ol otr.i1 you 1281< 
RAM for under £400, and an opoo,, 
to e,cpa,,d to 640K That's a lot ol 
bytes to the pound! 

The Sinclair QL has 
a 32-bit processor. 
Whoefse ? 
Under f2,700, nobody. Even the.-

-·-"' bu,ones,s computer,, such as the IBM PC. are on/ot "'1N 

~to"::~~ 68000C::-~ reprded as 
the most powenul rnocroproces,oo 
avlllabte- w.l rema,n a luxuoy 
~ wilh the Stnda,r Ol. the 

32-bll Motorola 68008 & available 
for less than £400. 

'>1>11 can also bt SU<e that the Ol 
w,I not btmme ootdated. 32-bll 
archiledure a future-p,ool. 



£399 
~ecause theres no comparison! 

Included - superb professional software 
The suite of""" programs Is- .. by Pslon spedaHy lor the QI. and 
lna><pcn=es major~ Al programs use M colour. and 
data Is from one to another. (fo< ~ figures can be 
tronsfffled -- tographks lor an Instant Yisual presentatlonJ 

Certain to ,et a new standard of 
~ QI. Quil u,es the power of 
the QI. to show on the screen exactly 
what you key II\ and to pnr< oot 
exadly what )'OU,.. on the saeen. 

a..1t~~~ 
monotes. 

QI.Quil~youalthe 
faololles of a ve,y adv~ worcl­
pr- pad<ag,e. 

Spreadsheet 

~-. 
r 

Business grai,hics 

!?-• I LLI' . I 
II ff I I u iirU Ii -

QI. e.s.t is. htgh-reolubon colour 
prcwam so easy to use )'OU probably 
wonl refer to the manual! It handles 
all)'llq from !ones. !haded a,,..,"' 
~ too,,etlapp,ngO<stad<ed 
ban 0( p,e charts. QI. e.s.t does not 

~~~t~k., 
and saq automabcaly "'under 
your control Teod can be added and 
altered as 5lfflply as data. 

Database management 

I 
-1,dcthe_...,bcJN. 
0 1..-adl<qo,emade ~ toSlnclw-Ud lor'--­
O-dwp '"f ~ TMtcaRI-No. 

I .... ,,,.,,,_, 
I I 

New - the Sinclair QLUB 
The QI.UB 5 the QI. U5er5 Bur .. u 
Membfflhop 5 open to al QI. OWl1ffl. 
fo< an annual ,obscnpoon of £35. 
QI.US memben rece,ve one free 
update to eadl of the four programs 
supploed woth the Ol. and"" 
bo-monthly-en. 5'ndaJr has 
w,madeexdu5Neana~ 
for QI.US memben to ol>laJn soft· 
ware .....ianc. on QI. Quill Abocus. 
A,ch,ve 0( e.s.t by~ to"""" 

The Sinclair QL challenge 
d yo,.tre seoously consodeoog arr, 
other computer, po,! the ooupon for a 
blow-by-blow CX>mpanSOn. W.1 take 
a put,,l,h,d oompanson chart for the 
machone you're consodenr« <not one 
we"' aeated oooetves> and ff" )'OU 
the 5'ndaJr QI. ~ ... detail by delaJt. 

Take action today! 
To order by mail 
- oomplete the ooupon and send 
ot to the FREEPOST address below 
For aedrt card holdffi It maybe 
pos,oble to extend your aedot lomrt. 
f<JI details w,I be sent when we 
adalOWleQge your O<der 

To order by telephone 
-phone cambertey (0276) 685311. 
- have your aedot card U\c<ess, 
Barclaycard. Trvstcardl number ready 

~~=to~..ro:; 
telephone staff for more details. 
Please do not use this number lor 
-enquiries. 

For more information 
Phone Camberley (0276) 686100. °' 
use the coupon to get a QI. brochure. 

Please dow 28 days from rece,pt of 
O<der. RernemberthatSondaJrofl.t.a 
14-diy money-bock~ 

I I 

'
-...,, 

I I I I I I IPCNNV! I O -,endmeachort"""l'We theSindarOl"""PW" -"--------------

1 0--... ·-0t-
l SlndaJr - Ltd. 5tonhope ltood. c.mborloy. 5urny. GU15 31'5 

sinc:lair 



P1ease Suppfy: 

R~::~RC:v~he Bodo ~~cr:;nd O O 
Halls of the Thirig1 ~ The Ourigeon MHter a 

C.tak>gue {Pk!He encloH SAE 611'1. • 9 1n.l O 

I enck>H cheque/PO for 

NAME 



.- 74 1720 · 1880 Print the instructions for 
playing the gam e. 

1890 Landing subroutine. 
Repaint the landing pad 
and put the spacecraft just 
above it ; update l he 
number of landing s. 

1900 Reprint the spacecraft. 
1910 Play the landing tune. 
1920 Rub out the spacecraft. 
1930 Check land ing speed and if 

too great then gosub to the 
crash routine. 

1940 If speed greater than ten 
then it was a hard landing . 

1960 Crash subroutine print the 
crashed spaceship picture 
onto the screen. 

1970 Play crash tune. 
1980 Rub out the crash picture. 
1990 Reset the Position of the 

spaceship and check the 
number of ships is greater 
than zero. 

POTHOLE 
176 0 PRINT"AND LANO ON THE LUNAR PADS BY 

1770 PR INT"USING THE LEFT AND RIGHT CURS 
OR" 
1780 PRINT" IE YS AND THE UP ARROW TO SLOW 

1790 PRINT"YOUR DESCENT <OR USE:. JOYSlIC I 
) ." 

1800 PRINT" IT IS ESSE NlIAL TO LAND SOFT 
LY" 
1810 1-'RI NT"OR YOUR BOOSTERS OR CRAFT MAY 

1820 PRINT"BE IRREPARABLY DAMMAGED." 
1830 PRINT" WHEN TA~ING OFF AFTER LANDIN 
(j" 

1840 PRINT"HOLD DOWN THE THRUST I EY C ) 

1850 PRINT" RETURN TO TOP LEFT AFTER ALI 
6" 

1860 PfHNT"PADS HAVE BEEN LA~•DED ON." 
! 870 PRINT" HAPF'Y LANDINGS'" 
1880 RETURN 
1890 PAINT (X+4,Y+10l,7 , 8 : Y=Y-4:L=L+l 
1900 PUT <X,Y+4l-CX+B,Y +1 2) , A,PSET 
1910 PLAY"T15:ABCDEFGFEDC BA" 
1920 PUT <X, Y+4l <X+B. Y+12l ,AA.P SET 
1930 IF D 15 THEN GOSUB 1960 
1940 IF 0 >10 THEN PLAY "T4DC":V =V- 1 
1950 RETURN 
1960 PUT<X,Yl-CX+8.Y+8),AB,PSET 
1970 PLAY"T4BB " :SH=S H- l:V =3 
1980 PUT<X, Y>-<X+8,Y+8>,AA , PSET 
1990 X=128:Y=10:IF SH·O THEN 16 4 0 
2000 RETURN 



So if you recognise the symptoms above - take the cure now! 
Justfill in the coupon atthe bottom of the page and send it with payment (£3.50 inc postage, 
VAT and handling) to the address below. 

r----- ------------ ---------------------, 
I BINDER ORDER CARD. Pluserushme ___ PCNbinder (s)at£3 .50each . I enclosed my cheque made I 
I payable to Personal Computer News . Please charge my AccessNisa!Diner slAmerican Express card .= I 
I I I Account No ............ .................. ..................................... Name ............................................................................. I 

I Address ....................................................................... Town .............................. Postalcode .............................. I 
I I 
I ..................................................................................... Signed ........................................................................... I 
I Send to Personal Computer News, Binders Department , 53155 Frith Street , London Wt A 2HG I 

L---------------------- ------ ----------J 
"' PC\ f LBR UA R) 11 1',18.l 
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This sue-page guide lists as many ot the ffflCfO$ on the market tor undef 
£12.000 as--· In Oatabaslcs ycu'N find al lhe spedflcation$ lo, lhe 
machines, add-ons and software necessary to make your buying decisions. 

PCN keeps you up to date in three-week cycies, startJng wtth hardware, 
lhen peripherals and finally software. 

PRICESpeoficationslistedloreachmachlneindicatewhatyougetforthe 
bosic pricequo<ed , whoell inclodes VAT . 
PROCESSOR TYPE a microprocessor lslheheartof thecompuler. TheZ80 
and 6502 are poputar 8-bit chtf,s. The 8088 and 68000 are common 16-bt 
chips . N a machme has an 8·bll and a 16-bit proceSSOf we have listed 1he 
16-bll onty. Cust means cus1om-buil1. 
SPEED IN MHz Speed of the clodc. used to drive the micn:,processor, 
measured in MegaHortz (million cydes po, second) . 
STANDARD RAM Amount of main memory used on the sys1em. The -Is expressed inkllol>ytes. 
MAX RAM normally at extra cost Amount of memory to which the system 
can be expanded. 
MAX CHARACTERS column • x llnea The number of characters !hat can 
be displayed across the SCfeen and the number of knes down. 

PRICE GUIDE 

METHOD (at extra cost ) This indicates the way the computer disJ)lays 
information.Mon ,ts own means thal a monitor Is included in the basic price 
Tv indicales that you can plug the computer into a television set (M+) 
in(l;cates that lhemorntorCOSISextlll. LCD - Uquldc,ys taldlsplay. 
COLOUR CAPABILITY teflsyoowhelhef themachlnecanglV8cob..lr at the 
bosic price quoled . 
MAX DOT RESOLUTION gives the maximum number of points across the 
acreen by the number ot points down the screen thal llfe avaitabte tor 
graphics. 
KEYBOARD This tells you lhe type of keyboard that comes with lhe 
machine . W - word process,ng, c • calculator and T • tooch·sensitrve. 
No OF FUNCTION KEYS refers to the number ol keys that can be used for 
different ,obs by different programs. 
NUMERIC PAO indicates whether the machioa has a separatacak:ulator· 
styte group of number keys to enter dota qwckty. 
INTERFACES BUILT ..JN shows the number of standard connections 00.N 
into the machine. 
CASSETTE FACILITY g,ves a yes or no as to whether or not the machine 
can use a cassene to store data . 

SrowZX81 ... O...CMic:toConcrollr .... T~Ts«IOs«. £1 ,495 A4*~tron.cf"'.! £2. 197 --C...:>PB100 £50 ~enCome 1e .... HP96A £1.510 CouncryCom WIC3000 £2.242 
~~P3 ms-ooPCA £50 ei-,HX20 <•n Oobomel £1,581 KemltronK2000E £2.242 

~ 
t,O TWldyTRS80Modlll 100 .... ~·0025 [1 ,599 RM' Black Box 3205 £2.242 EogloH 
£70 Naoa>ml .... ._s.:r;, £1 ,1510 ~"?": [2.,242 ........,.,, 

Orio-I £80 Commodott4016 [$32 £1,68:3 £2.,242 OECRainbow100 
SharpPC 1251 £80 ~M8Chnt'80Z . ..., CommodottSc,r Ptil9000tl ,719 TMK332 t2.2,2 ICL PC Modtl t O -- £90 DAIPC .... Gemini GMaxy 2 £ I , 719 Mtf1inM2215 t2 ,1,2 MilbanllSX10 
CMioFX102P £90 ........ <no ACTApriccM £1 ,719 -SM3000 £2.204 5"1usl ................. ,:gg ~·""' £7119 Mootolution Bnl Gtiniul t I ;$40 CAL PC £2.204 -0000 
T Wldy TRS«> Poc:keC 2 £130 ~Modet4 .... GAobe101 £1.850 Slnyo MBC 1250 £2.204 -51#--CommodottVIC20 .... taa3 

~.8200 
t l ,850 C-..Mll'liC2 £2.300 AilPIIII _ ... 

[149 ~~ .... £1 ,807 £2,300 SonyoM8C4000 
SonlM5 ''"' .... Totl'libeT· 100 tl.900 £2.300 -SM4000 

CAPACITY PER DISK AND DISK SIZE tells you howmenydiskdrivescome 
With lhe machine, end lhe amount of dota in kilol>ytes (Kl°' megabytes(Mb) 
lhal can be stored on each drive. There are two sizes lordisks, 5W"or8'", and 
!hey can be lloppy (F) 0< hard (HJ. 
OPERATING SYSTEM gtves the program lhal looks alter the general 
running of a computer. 
LANGUAGES INC Is e column which lists lhe programmong languages lhet 
coma wtth the mac::Nne a1 the basic price. 
OTHER LANGUAGES AVAILABLE indicates whether or not other 
programming languages ere evailabte lor the mac:hne. 
DISTRIBUTOR To find whk:h company distributes the machine refer to the 
distributor table lrom lhecode listed in this cotomn. The table is al the end of 
the llsttngs. and gtves lhe distributor's name and telephone number 

M details given are lhe '81est available. We ask distributors to let us know as 
soonasmad>inespedflcat,onschangesoDatabaslcscanbekeptrightupto 
date. This guide has been meticulously researched and the inlormation 
CX>llecled from indMdual dlstributo,s listed. 
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I 
PiedPlpw £1.226 Z80A 4 5'K 80><24 Tv(M+) W 36 1 1 lx780l(S 1.,F CPM $11 P'CNIMU9 4 

-"3500 Cl.OOO Z80A . 6'K 32()1( 80x25 M W 11 • 2 2x06Mb5' ,F Tu<bc).005 Co P3 Fast OS as standard 
PorliOOMM'ldePori.ble ...... Z80A • 128K ..... 80x25 M 6'0x250 W 10 • 2 ' 5 2x400K$ 1 ,F CPM P7 PCN...,.28 

-..m [1,2$9 ...,. 
' 6'K ..... (M•) • ' 3 os• .. .. ·vou dQ>N your •ITWIII 

~..-.Conex [45' - 12 6'K '""' 4()x24 T,<M•) e 256x192 W 12 . ' • - M2 ~IOld .. £3.eOkit 
Ouont.#n2000 £2.587 Z80A . 6'K 192K 80X25 M 1150x75 W 18 . ' 1 5 • 3XNOK51 ,F CPM 01 Mono. low-fN grliC)l'IICI 

Rm"~ Box Moc»l 3 205 £2.242 8085 5 6'K ..... 80x2 4 (M+) 2 • 2X1Mb5',F CPM .. "' ·vouexn.many~ --~ £9,037 0008 5 ..... .... 80x25 M • W 10 • 2 •• 1x19Mb5' . .tt-..1x1Mtl51,.F CPM,PCOOS .. "' 816bll 

...... 8000 t&.327 zao 5 6'K 25411( 80x28 M 80x26 W 21 • 1 1 1 xeoot<.8F CPM R2 CP M----8Vaaaible --380Z £2,147 Z80A • 32K -,i()X24 Tv(M+) w 1 1 • • 2x 1441<5',F CPM .. R3 Winaw uMd in IChOOls 
ANNrd'I ~unk'80Z .... Z80A • 32K ..... 40x24 Tv(M1-) w • 2 1 ' 2 • CoNoltt .. R3 CP Net ......-.eon •vaubte 

,-11 [4,019 68000 8 1281( 512K (J,h ) 
2 ' ' 2x640KS' ,F UCSO-PSvst«n - TIO 'T emw'lll extre 

-iv [5.1182 88000 • 1281( .... (M+) • . ' ' 2x~+ht6M.btt5 1t UCSO-PSvu.m Pl8afn TIO ·r emw'llt own Choice -· £2.754 0008 •• 1281( 708K 80X25 M • 720x400 W 12 3 ' 3 2x I 2Mb8F MSDOS .CP M89 ... --r•oolourorlC)hlel 
1~MSC1000 [1,195 Z80A . 6'K 80x25 M 80x25 W 17 1 ' IX320K5 1 ,F CP M .. LI Slandltd CP M model 

- M9C1250 £2.294 zao . 6'K 80x40 ... 6'0x.aG W 1 ' 2x5'0K5 1 ,F CP M .. L I nKJl'HffQl'IIC)ha 

-MOC2000 £2.242 8085A 5 6'K 80x24 ... 80x24 W 24 
2 ' 

2 2x321K5 1 ,F CP M .. LI Big dllk mode' c:o.tt t3 .622 

-MBC4050 £2,817 8086 5 1281( 512K 80x24 ... 8()X24 w 1 ' 2xMOK5 1 ,F CP M86 .. LI -·-SNd Syscem1 £2.300 6800 2 32K 6'K 80x24 ... 81),c24 W 3 2 • 2><1fJOK51,..F DOSl58Flex .. S3 --SNd Sysietn 19 £2,IIOO """' 2 -.... 80x2 4 ... W 3 2 • 2X160K5 1 ,F ()S.9 S3 La1esclf'omSMd 
Sho<pM281)A £347 zao 2 - 40x25 ... 80x50 w • ....,,_ .. 54 CPMl.,..,.,extra 
Sho<pMZ808 [1IOO Z80A . 6'K 80x25 ... 320X200 C 10 • ....,,_ .. 54 Unuoua1 
Sho<pMZ700 £250 Z80A . 6'K - 40•25 Tv(M•) e 80x50 W 5 ' ' 1 • Shwp .. 54 PCN,.....27 

StwpPC1251 £7995 C... . 58 42K LCD 24X1 C 18 1 • -- .. 54 _....,_ 
SM,pPC1500 [168 c... 1-3 35K 115K .... LCD 156X7 c • 1 ' 2 • cu.... .. 54 °'*""'--Sho,pPC3201 £2.300 Z80A 20 6'K 112K 80X25 ... 160X50 W 10 5 2 x 500KS • . .f -- .. • 54 Powotrtu!SnwpS..C 
-,0025 C1,589 2808 • 6'K 80X24 ... • 512X512 W 2 1 1 2x200K5 1 •F CP M.~ • S9 Choc:e of k.-yt,oerds 

~2 Cl,"'83 zao . - 80x24 (M •) • 512x256 W 18 2 2X2CIOK$'.f CPM S9 MuilH.IMt sys-.m _,,,., [40 Z80A 1K IOK 32x24 T, &,lx44 c 1 • - .. S5 -·--- ... Z80A 35 IOK -32x24 T, • 256xl92 c 1 • - .. S5 PCNl5suel 4 ....... £2.525 .... 5 1281( - 80x25 ... 1IOOx400 W 7 • 2 1 • 2xeoot<.s•.F CPM915.MSOOS .. A7 --So<dM5 [150 Z80A • "' IOK 40x24 TY(M•) e 2S8x1N c 1 2 • - .. S6 PCNIUUe12 

So<dM23 Cl,932 Z80A • ·- 80X25 ... • w .. • 2 ' 2 3 2x330K5'.F Sotd OS. 5880 .....,. S6 CPM~ 
So<dM23P £2.3&$ Z80A • 1281( 80x25 TY(M+I e 6'Qx200 w .. e 2 1 2 2 2x29QK3•,F Sord0$ S880 .....,. S6 ~--So<dM223 £3.277 zao • 6'K 80•25 ... w • 2 • 2x350K5'•F Sord OS. S880 .....,. S6 Sw.dwd ~ IMdw1'9 
SontM2 43 CS,842 zao • 192K 80•25 M • 6'0x400 W 15 • • 1 . 2X 1Mb8f So<dOS 5880 ...... S6 ,_..,,._,.,, 
SWTPS09 £5.750 """' ' 25411( ....... 80x24 ... W 15 . ' 1 2x1~ 1 .F r:t.x.Urvfle• S7 TopendSWTP - C11,442 68000 8 250K .... (M+) • 18 2x720K5' .F """"" "" .... ·As...-lT'll'loll 

Sundonoo I to .... ~ • 6'K 250K 132X24 M w • . ' ' • 1 x7Mb5'•H CP M .. T2 o,......_ep M IMChne 

Sundonoo" [8205 Z80A • 1281( 25411( 132X24 M w • • 1 ' • 1x7Mb5'..H CP M .. T2 - Sundonoo 
Sundonoo •• [10.480 zaoo, • ..... '""' 80x24 ... w • 5 ' • 1X14Mb5'•H BOS T2 T,oe~ptorhltddisk 
$upert),WtJR t2.127 Z80A . 6'K 80x24 M 560x240 W • 2 ' 2x 1130K5'•F CPM .. 110 - modelaava~ - [8.296 zao . 6'K aox2, Tv(M+) aox2, 1 1 • 1x10Ml)5',.tt•1x4CIOK5',.J CPM80 .. 87 ---T.......-oEC10 Cl.OOO ..... 2 6'K 80x25 M w • 7 1x250K8F CPM.TOS .. T3 v.,.,Ntty~ 
T and)' TRS-80 Mode( II Cl.999 Z80A • 6'K ..... aox2, M 80x2 4 W 2 e 2 1 1x500K8F TRS-OOS .. " 

........... _ 
T T~Modetltl [1.299 Z80A 2 - 8'xt6 M 128x48 w . ' 1 1 • 2x184K5'•F TRS-OOS .. " $t.lnd.l,dTRS80 

T-TRS-aOMocllil 16 c, 199 68000 • 1281( 512K aox2, M W 2 • 2 ' 2XI 2Mblf TRS-OOS - " True 16-oic 



THE HOME COMPUTER SPECIAUST 
ONE STOP SHOPPING FOR 

All YOUR COMPUTIR NEEDS 

BBC 
MICRO 7 . z' £j99~00 (: commod~~o~ - -
ELECTRON £199.00 DRAGON32 £155.00 

ORIC-1 £129.00 
SHARP 48K MZ-SOA 

£399.00 
PERIPHERALS sonWARE LARGE RANGE OF CASSETTES. 

A complete range to build up your All the best sellers from the top DISKETTES, PRINTER PAPER, 
micro system. UK and USA software houses on RIBBONS, COMPUTER CARE 
DISCS • PRINTERS • JOYSTICKS • cassette, disk and cartridge. KITS, DUST COVERS, PLUGS, 
MONITORS• LIGHT-PENS• BUGGIES Up to l.OOO titles stocked: SOCKETS, LEADS ETC ALWAYS 
• UPGRADE KITS IN STOCK. 

FOR FRIENDLY ADVICE AND SERVICE CONTACT YOUR LOCAL BRANCH 
EASY PARKING AT ALL BRANCHES 

LUTON MILTON KEYNES NEWBURY RIClMANSWORTM SUTTON 
t Manor Road, UM I. Heathlltld, 26 Sw,iey Rood, Greystone Worts, The 30 SIJIIOft Road, 

=lr8\~etuton. ~=:ushes. ~7~Ber\:$ ~~~=~reen, t~:n~~· 
Tel:(0532)<5857S MKl26Hr Tel:(0635)30047 HertsWOJJAJ Tel Ot-6122534 

Tel (0908) 317832 Tel (0923) 779250 
Arom Ccmput6fS Appoinled Distribulor for Ille South East . Desler enquiries in vited. 

TOLWORTM 
230 T ofworth Rise 
South, TolwOrth, 
Surbtton, 
Suney, KTS9NB 
Tel 01·337'317 

SMITH-CORONA® TP-1™ 
Daisy Wheel Printer. 

INTELLIGENT 
INTERFACES 

THIS PRINTER IS NOW 
AVAILABLE FROM 
INTELLIGENT INTERFACES 
AT AN AMAZING £205 +VAT 

12 PITCH ONLY. 

ITS HARO TO BELIEVE 
BUT ITS TRUE! 

i.205 + Vat (cwo) 

• compatible with most microcomputers 
• serial or parallel data interface 
• see the simplicity 
• appreciate the quality 
• listen to our low price 
• put it to work 

ALL YOU HAYE TO 00 IS SEND 
YOUR ORDER PLUS A CHEQUE FOR i.235. 75 

TO: INTELLIGENT INTERFACES LTD 
43 b WOOD STREET, STRATFORD UPON AYON WARWICKSHIRE CV37 6JQ 

P('N FEBRUARY ,a 1984 
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!l!lil!l!l l!l!il 
'861 
t, .. - 24 "' 32!( .... LCO 240>CS2 w 
£130 Cuot. 1.3 261< 161< 20x1 LCO 156x7 c • 

£:4,533 Z80 • 64K 80>c24 .. 80x24 W 15 

£:1,495 Z80A • ... 80x24 M 80>c24 W 15 

£:1,323 IOl8 5 128K 2561( 80x24 M 576x42 • W 15 

£3.214 Z80 • 02K 2561( 8C)X24 M • 512x512 W 10 

£2.306 IOl8 5 64K 2561( ..... M W 12 

£180 Cuot 6K 1IK 31><1 LCD 31XI c • 
""·""° 9900 • 64K 80x24 .. 80X24 W 12 

£2.242 80l5A 5 &4K 80x24 .. 190x96 W 22 

£3.214 zao· 47 - 80x30 TvM • ....... W 15 

£:1,900 Z80A • 64K -..... T,M • 640x200 w • 
t2.2A2 - •• ... 80x2• M 80X24 W 15 

£:1,913 Z80A • 64K 8C)X24 TvM 640x288 w 
ts.7« Z80A • 64K 1801( 80x24 M w • 
£:1,150 IOl8 8 128K 11951( 80><2• M • 780X281 w 10 

t3,152 IOl8 • 128K 2561( 80x2 4 M • &f()X312 w 15 
(2,754 IOl8 5 128K 11951( 80x25 M 800•400 W 7 

£3.076 IOl8 • 128K 2561( ..... M 800x300 w 18 

te.146 08000 • 2561( 15Mb ..... M 400XJ00 W 20 

£:4 .025 IOl8 5 128K - 80x24 M • 960x&2 4 W 21 

~~~~·==~~T~~~~::~~~~~.=.:;..,~~ 
Arw;ttrton Jeoc:ib90f1 Lid, Sbugh 25172 

~e.r:-~ ·~,~~ ~:r-a. ·01-~ 83 BtuntM~r~~23f33.:,=.~.a::=d 
C1Con"c)utetPhenpfwllllld,01·278783~~~29826 Cl ComputerAnclllnM..EgNffl364S5 
C4 c.,-.c,n(UK) Ud,01-M07700 C5 ~~t;;i~~315063 C&CUlo. 01..-509131 C7 Casu ElecCtonlcl Lid. 
~ 72511 Cl C1erio Compubng SY*fflt. 01.e10 •202 et Convnodote ~ Mac:hntt. saougt, 79292 
Cl 1 Col Comc:MMr SVtl8ffll. 01·5n 2&88 C12 Community Comoutiln, Peteft.ct 87587 C13 Comltt, Hl.nngdon 215005 C14 
~ fOf Al, Bas,ldor1 41$4 IC C15 CK Compute(, Pfymoutt, 780311 CII eour.y Compulefs, Aeddilctl 29826 Cl7 Cdt,, 

==1i~~~ld~~~~ :~~f1To, f~ ~Ol-8289000fudw,g3'~ 
05 O..ect (UK), W~ 814072 DI Dragon 0.Ui Lid. K.oog Hil 7«700 07 Oetl Generll. 01-572~DRG. 

i ~=.~15:~~~=.·~~6~~~-~~~0203-668181 
FI Ftc:11Addolld.Medw1yA01721 F2 C1Ttd'ln0klgy, Wchfielcl 57701 F3 FICofd. 061-"S 7716 F4 FlighlBlcltonlcl. 
Souchemc*>n 2n21 
01 Gemn M~~28321 G2 Gecas . 01-6293758 G3 Gtundy°'*'*tS)'St«nl.01·9'31901 G4 GklbtBu..-.. 
Mac:Nnn. W...,..eupt!·Mar • 83522 GS GolfstJ .. m, 040 26 4926 

1 • .. T4 

• c- .. T• 

2 1 1 x251K511.F+ 1 x7Mb511•H CPM CII 

2 1 CP M CII 

2 1 2><2SbK51-•F CPM ... CII G,IC)hlcl, bulnoc:olour 

1 1 1 3 2 • 2x 1Mb5'.·•F CPM ... H5 PCN....,.30 

1 1x320KS ,·•F l5 f PCNINU93 

• .. T5 

1 1X5Mb$1;,.H IJCSO.P, PXIO T5 

2 1 2>C320K5' . .F CP M .. P5 
1 1 • • 2X400KS'•F CPN .. TI 

1 1 1 2 2X256K5',•F CPM .. °' 1 1 2x251KS•,,F CP M .. °' 2 1 1 5 2x 190K5•.,F CP M T7 -f S-100 tMc:hrit 

1 1 3 2x1 2Mb8F MPSUIOS T11 IOWll'IC:t'INMfdilk 

1 1 • 1 1X525K5';.F CP M .. N2 IBMPCIOftware~ 

1 1 1 2 2 x 63(11(5 ,,,F CPM , CP M86 .. ... &-bi and peeudo 15-ot 

2 1 • 2xeooK51/•F CPM86.MS-00S .. Cl 1 s.neus....1 

1 
2 

1 2x360K5'l•F MSOOS.CP M80.USCOP .. w, 
1 1 2x616K5F MCS .. 510 

1 • 2><1 2Mb8F CP M86 .. W2 

_ .. _ - -· ~ BuilniiiS )'llemt.02 1 
Kittn*On. Ctielter 21817 KS: K~ ~era, KenitW0,1ti"!;12121 K8 Kontrori Compueett; , SC .U.. 66222 ~:1~~-·~=:~..:=::=~~::~~~:;:~,01-6:51 
0628-75001 

~~~~'1:~~o~~~~~:.1'~-r.:s~~~ ... o,-900 

~
1~~~00~~~~ -:=~r J:.7237070 

~
1
1~=~·2626788~~~~ 1~~~ 03 0tbotMComputet,MallonKeynet 

P1 P.....anc: But1t1tU Equipt"!"C ~. Slough 75&' 1 P2 Pron1o Eledrorte Systemt . 01-554 6222 P3 PtMllpt 8uteneu Systems 
Cok:hN* 575115 P4 PoMton Computer Lid, ~Wil0ws29741 PS PHL 021·7 • 53033 PS PQUller Con,pwlllOf'I Ud . 
OS:12~11 P7 PonicoTec::hnolC:l;y.01·7358171 
01 0uonun~S-.L-4588n 
Rt Rair Lld.01.l,366921 lt2 R.:al . = 782158 R3 ResNtc:hMactw,et Ud, Oxfon:l 249866 A4 AW Xerox. Uxbndge 51137 :~.~==-2333~1

~~6~~~~
1.1~~ ~~~Sw1 .. 

Uk lid. ~236010 59 ShMon lntrumtntl.01·2786272 SIO Sotr4tt ~lid. Fwnbotwgh 544321 $11 
Sefflt.l«:h~01-3906179 HI tt.ywood Ellctronic Aaoc lid. 01,-08 0111 H2 Htwi.u P.c:katd. Btacknel 63100 H3 HYltCh ~eml. Oldotd 726644 

H4 Hoiel ~. 01-328 8737 HS HH EJectroncs , 095,4·81140 HI l-tqch,01-&.48 8'7'87 

:bt..brut~:~,01-4S~r:.:::~-..~~-Ol.e~~ 7':.,~~~111 M 
Buiooli~ . inc..~o::!~MlilonK9'V'*313997tt~Product5aMt:Lld.01·578'399 110lnletlte:0.ta 
syswns. 01-840 1599 

~~~T= ·~~~~~ T3 Tandbetg~~V,4r4~=~·o~!:'4554 
T1 Trenllte. Bntlol2n462 TI lRWOetacOm lnttl"nlbONI Lid. w~~ TIO TOI. Bntlol742198 r"f/~eomm,.,w 
~.::.9~-S780957 W2 WilkNComp.,1et1. Sntlol 277399 W3 Wodaown , 0 1-930 1991 W4 WtngUK., 01-5604151 

JI ~ Cancab, Cambndge 313479 ZI Z....,, Data Sy:tttmt . Gb..lc:MW 29451 



$,\lr~~~~j)Jlqe 
PRESENTS 

SAVAGE 
POND 

... 11ow avai lable on 

Atari 16K a11d CM D 64, 

only £8.95 
(Disk or Cassette) 

READ ALL ABOUT IT 
IN NEXT WEEK 'S 

ISSUE 

THE 
POTTERIES 
COMPUTER 
EXHIBITION 

KINGS HALL 
STOKE ON TRENT 

FEBRUARY 
11, 12, 13 

Pat1mount Softw1re, 67 Bishopton LIM, Stoc kton , 
Cleveland, TS18 1PU. (England) 

Chocabloc £6.50 0 Name .............. ... ................. . 
Outback £5.50 0 
Countdo wn £5.50 0 Add ress ............................... .. 

~: of Doom ~: :~ 8 ::::::::::::::::::::::::::::::::::::::::::::: 
Megawarz £ 7 .SO O ............................................ . 

I enclose cash/cheque/ P.0 . for £ ................ . 
0vtfMH ordefs add CO 50 per ,tem 

89 



..... - Z*> ln~anl proe:n,ms. PCN e·11board TIS IO ..... I level II 11111h 2J lapct, ElcmcnlU) pucal. and Su,, Ship moo1tor and caM.CIIC reorder OOOono 
)lmulJhon. QSO each Td \\1 hon. I Wokln&67~a(tcr~pm 
Mxcbf11:kt (Ob2.S) 72988 (c,c,unp) Pit i..,t1Nn1 D S.. ••• R0\1 paacr OS 

...,_ "'"•••••""•••"''""' v.,;bk m""' """'"" ill ,,....,. Otns. l.ochac. 1-l1Jh1. lnudcn, Re Edu.Plu:sDOS,Bismon Boots \li«c, 
H:rw, Ca»cnc-50 and ""'"> od1ie1 Osborne, A1htrton Dtsli CO\"CnU) 
J"OJralm R Ouncrm.an. Ltpc:Wrs- NM C:... L M1n1 c:ondlt.on, oncuW s,,.ar.. + Z:Ul buSaMM and home .38J212\\11ncy8J01"8 
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.._.... .........._ dmt" ••th 4$K Oric-1 411 rh,) Zodiac. Oncbisc, and R,,,cnadc Crest". ll olmes Oapel. Commodore 6-1 .&7 Lannen !:toad, 
',liCOffl Lobof~rfu,00Nn·1cnta Onc:Fl• t £110ono Td1'ic<IOl..s.5 ~ire Td (04n)J5938 GkNc-atcr(OIS2)414691 
11011 K11 for S-amp PSU. \b'-c me an 1383 ,,.._. llGO (1976) . New Clhal™. W ...... Nc-bn1n PkakKnddrtlllhto 
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2.a2381 Shn:••') Bu11Hn n-.o,111or OSO Tc:I Sou1hcnd Te .... Onc:-148K + i-'a ro, Sptttram Qnuptdt. Gab,i:;y Sand Licht Ct1=k 
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paplna c:anrtdJe pi~ 13 a»c-llt carmd,cs 11.hlffl r,nch.ldc:: Superman. TV Gatne1 {IS . Alan \'CS plus KYCl'l easscuc "OBJC· aH l 'P O'P, uxoon 
pmn. aho ,o,,11c:\. and boob QOO Chopper Command. Star Wan. A~Cr· c:armdgn {120ono Td Patrie\. 060,I f«d P Kn1,t11 0732-62227, !ISO (Juw 
ono Ttl Cannc:II.0.?9J?1,,16,1 <*k.onpnalbo- Tel Dl.inky811l17 S6126(•-cc:lc nck) seroc:cd) 
Dr11NJlJ Jepticb.. Sof1,..arc.(()uc" ......... i.•-aptof1•are . 70pmnto 4IIC ~ romputer compa11bk: IMp MlletlN of ZXBI and BBC 
f-11pp:1 81xk S..nctum) l-\oc:llcnl con- <itll.!i•--ap 1nctudtn., l lobblt Wntc •1lh t.UKIIC', prmter , pac,\. o( rolb, ronn«1· programJtOS•i\f) 042784-29.aevcn,"I", 
lhoon \\ oc1hOIO.ool)'Unt!l60 Tel lr..t S Ru'IJI. ,12 York Road. Rt)kt&JI. 1n,lcads,O'"Cr6'>pmarlusmat1ym.aip ~ \. fo, Oa,td 
Sme. \\1mondham~2 :,.;cxfol._ Es.o!c:x Tel·0702S2190J £2JOono (Cost 030). Tel 060& S6126 C8M M llftww9 sell or 1111-op Kal.1us. 
ntSIODIIWI ZOdolm.i11lmrr,n1c:r,la1c" ..,... ..-,: T,me Zone-. Evotuoon. (•t< .. tnds) Arcadia , llungry 11~. En!rtst A.-
model, un~. on&1nal bo~ TC'I D•"'· Strpc:n11nc. M~) . 8an1h1S. CtKtS. SMr, M2 • con,. rnlumc cootrol. c:,tnt,£4 ,Ouch Bomber copter, r-.lflc-
h)h(0626)86l.t'i 5 Mounta,n~.Pooh.StnpPolcrand pmc:s. For!h. educa1aonal proc,uu. b,·cs, 0 each Commodore JO)'Mrl 
, _tw 4A1M. ,tr)l()Odtond1t1ot1 10 nuny more. Dcta,b from K O.u. 108 oor,.tr. manuals, bool.J, w;cr nocn. £4.50 (OSCJ0)68J,IIJ 
pmn (aMoCUC1). Of'IC moduk Tomt,. ClaK Road. Mom)lon .S•<1fbC'a excclknt c:ond111ot1 £250 Tel U11C1, nttl 4A rCC'Of"dcr, Pance lnq,ckn, 
~OM CII)'. Ca!o.iCIIC le.wt. £80. Tc:1 W ...... NC I 1.2 0 S .(J00,£3~ cash 0526 <43,US (c,C'S) bas.c, bool.J, £'90 the lot Phone any 
Fi111rour1. Burton-on-Trent (028.3) dc-pC"fldtnJon nun \\di rollc:ct an)· W.....i UIMltils:- fOfAch-";tncc86A tunt .02 1-328399,& 
21.e().t6 •hcrt .Ttl . \\orth1n1(090J)62m6 (IB~IPC'compahblc:)ad,·cnlurcpmn Dr11N Jl QMC'IIC'S ror J.ak. SpKC 
c..,.tiar ... lor ,_.le PC\\, Ptxtal , .......... IQ. 7S7Z.1 Sc:nal IF 600 prcftrrcd. or MldrC'Sf o( mad shops Shultlc , MorocroGrand . Pnx. Vulturn 
Computma. IICW ett Offtn" 811)cr N~ T)ptfacc pnnt Good rond111ot1 -..hcrttaS$C'lletolt•";trct1a,~,~ Td (Gal:uua•). Androtd Anack. Otftnw:. 
collc:cti Tel 0782 J98A?J (Stolt-ott- !65.(0l)S7891J6 (lla ll) (183,44621 Spatt\\ar,t•,OC'achorW!ono Tel 
TrentarcJt) -.......= compk-terun;ofPO;.PCW, SMr, lll ..aolC "8K pi~ $0(1..,";trc and (OJ44)5JS41 
9Nb for '!.ale 'DtK(J'otnna BBC ~hero HC\111. )OCn,c ffl()fllhltC"lo \\ 111 coowdcr manots(vah•~datt80)a1Uor £220 Tel , _ lMl 4A. •1th t\paniKIII S)~tm, 
\t ;;1odmtt Code' £.5, ·ooc \11tro Rt · sell1n1 1nd1,idual ropes or blocb Ga1"$1nJlon48laf1tr4pm l? K RA~t upvadt. TI L..oco •1th 
,nkd· £4. ' l.tt 't our OHCMtetoTcac:h' Mo~tly pcrfcc:1 cond111on lbll·pnc'C' M.tWCS boxcd • 1th 17c:artrldacS,oil\l Maniu.l ln,-ackn , Mundl Man, llalf 
£4 Tel 0782.)%,1.?J Tc:ICP.5960Si0 E,ti forawUypocto(£1501ofin.1c:atlc1 Tel p,nc:n1 pnen , could '\f'l11 £200 Ttl 
...,..., ,P ccJ2Kptuspte-dupR OM, s,.dr.- Mftwan fo, Ale: Top 111b 0908Jl9"JS1fter6'>mand111-« l..cnds Drainu«(OJ76)2"841 
morutor. casKIIC: pb)'C'I, word- include Jc:tman. Poot Mctc:or Storm. Vlc2'0.tas.SClledcck,16andJ KR AM.IS M.t400 16K.Atanproc,amrccordc-,. 
JW(>CCW)f", data~. ~nn.1wf1•arc. llorKC. P»st. TraM Am Offen" Ttl pme. 2ainrJdacs, I JOYSla<:k , 4 boob &sac tartfldae and manlWS Abo 
$0pmn.man~handiKC'n!IOncs All B~Wal1h.lmSI01(C'\CS) G1Wan1C'C'd until Dtc: 84. 1ndudtn1 1ndudcs C'x«lknt Star Ra.den and 
wpcrb cond11.on. £200 1ht lot Tel NC ....... l200•'0fthfor00 . GPil> n,pt wmul.ator, analos pmc:. !I~ Zau,onpmcs lnpannt~!IOOono 
01·9928l49(c,·cn1np) pnnlcr 'IC' Bo,cd {180TRS80 16K (1f1cr6pm) . Ch1l)(1J1norEmmanueloa Tel 0J)9Jsgj9 
AUii-"- 10 w:llnC'hJnrt Stum. computer ,..,,h mon11oc, (1)9 BIJC 01·2l571JJ Or..-UMftwate M.aodca l Sanfman, 
Vo).IJC'f. G Cha'>C". Ount. Sta·Or.1&, M1eromap,SOpcach Tel .014S74,796 4IIC ~ Mtetodn,'C, lnmfacc I Albuu II , 1llc CompoKr mt'lttl -
\i1nc:1. Ol.lm<WMk. \1 Command. C W_.. SurJi MZ:IOI(. "8K Mlbl be 1n ror ale Abo 10fl•";trC", car1nd,a and la!K'OUS. 1'1Jh1fbp1, Ount. Tran;c)lva· 
Jumper, Defender . S Raider,, Che», So(Mi cond1tl0fl, rtabSlte pt"ICC' TC'I rrucrodm·c book sip,cd b) Ian Logan n.anTo-"Cr. \'okan.cDun,c:on £5each 
C War.8.i~ Tcl '-t•,·-a~lc:326 722 t0429)7~. a ftcr~Of•c-tknd1" All ,n ,oocl conch11on. £2SO (0602) o,001hclot Tel 01-~2672tikfor 
bdoce4 OOpm s,.ctr.. 4IK. )OUn,(I bo\ . rrco,dcr, 231265 Rict..rd 
TWS-aMftw .. Na..eos ll)2.Ci0 Om1\.• !IOf1•nt and JO)~.c\., ,cry l111lc Uitd, ~ ~ CVG. IICW. SU. "'*-k WU 1000 ,Kko pmc Takn 
ronMapp,cr2(rum;8""dmn).L'iO Aho bo\cd, under pMllrttcc. •"Orth £24() PCN.ett.all,oodC'Ol'ld1IIOfl Proe,ams c:anrtdsa and 1ndudn Inv.Iden and 
..omc: CllSIICUe M>ft•-a•c \.': pncc Ttl S••P fOf CB\IM and rccorckr ~m,, for~ mtetos 80+ mapnnc:s foe m. Ol)ffll)IQ OSono. ,n c\cdknl conch-
OI-M02864 (S London) (Dudman) Tel IW10617582 KC"\1n (om)87J440 1.00 061,2242855 ~------------------------~ I Billboard Buy & Sell Form I 
1-------1--------1-------i To place your h ill board ad. fill in the form on the left, with one 

I word per space, up 10 a maximum of 24 words. Send the I 
I 

completed form. togethe r with a cheque or postal o rder for 
£1.SO made payab le to VNU Business Publicat ions, 10: I 

i-------l--------4--------1 BWboerd, Pt:rsoul Comput t:r Nt:ws, 62 Oxton! Strttt , London 

I WI A2 HG.No 1e thatwecannotguarantee 1hat youradappcars I 
I 

in any specific issue , and that we cannot acx:ep1 ads from 

I comme rcial organisa1ions of any son . 

L ___ ·---·----~;;~~=-=~=J 90 PCN FE.BRUARY,& 198,I 



R.ltN: £12 rcr ~•nttlc column c.:m \11n1mum 1.11c Xm ~nc, cJ1...,.·ount a1..,1l.1llk \l ~l "!"'' c1,lour ;r,\;ulaNc Mecllankal Data: 
("olumn ¥>ldlh I Cl1lumn ~"'mm. 1 "''lou" I J>,,mm .. l "-.,lumn .. Ji'irnm eo,, oat.s: Ille.Ja,., pnnr to puMt\:aUon 

Contad; ("hr1,11.1n \kCirlh\ IHl 01 n.'\ .l:!11 

SOl'fflfflCA TEO GAMES FOR VIC 21 
vtC CNCI O Rala$tc 9'1'ntof IJal ,nit ludt wrthll r. 
:c,,r:-s~=:~P'Csf:: 
txpans,otl t'SN" 

~~~~~tor= :-w~IN&cft ~ ~~a: 
pgyablt-thl~tlltflNitelheCUPdtaw PMtlf 
and Pn1 $M Needs 161(~ ts "" 

WMODUNHITT Twetvt guests hl'l't PlfM,fld kif Oonb 
ii Mvrdlt MM10f HoWflVlf °"' ol lfllffl Im more Oliln 

=:'!:=:..-::me~=~= can...., fWllffll thl susplCtSI nlldS SK expans,on t••· 
TO, Of Tltf: flOl'S Money ffiWlO OMM abcMII the rnuSIC 
busnss MR~ own ftCOfOS Nlid SM hm dlmO 
tl'II CNf1 PMler ,nc1 PM a... QClllbn Needs 8K 
~ un· 
V,C ,.uin • ~ MASlERWORO A OAV AT THE 
RAaS GAME X (S,np ..... ) .... COhSEOIJEHC(S 
four oa,nn tanging hom the Mr10US 10 the~ 
Allgoodtun-nolhlngoftlnsMI NlldSatlltast3K 
~ nn· --.. ,a n .... -. ...,.._ ,....,,. 

let lmlMIT 

WRIT[ Kii DETAii.SOi OU,, JW RA.lrQ 

•PlJ>nt(UI()_,. M..- .... "*"'2••~11 
.. ,ofldl .. ,.,.... ....... 

NOW ON SALE 
PEEKING AND POKEING 

THE SHARP MZ 700 SERIES 
Includes 1ddlUons to $-Saale and 

~:~~
9,n,:;~.,:,·~:~: r::: ;~ 

seco nd cha racter M l, plus more. 
Av•"-ble from most Shafp Sloek lsls tl ,15, Of' 
cffrect. tne P&P from D. c. a,-,,,.,.. Er,g , 14 
North Wn t•n A ...... W.ttor d , Htwta. (o.pt. 
PCH~ 

Dealer tft<l•lm welcomt N 14243 1371 

Peeking and Poking the MZ 80 K 
Peeking and Pok ing the MZ 80 A 

Still available al £4 .30. 

ONC4N "tWCl• " taueNs . tl -+ Slf 'I' ~=.5-~~~ 
CIUC411''f'oot ,I" • DAUCUMttt . tl • 50,,1, . 
,...,.,on,,-.ie,..,,p,oo1it~DJOllll'MI ... I~ 
oc,bOl"I AI.IIO~Ol--blN"""'",_,._.,.... 
~0tPO•IO 
U.OSlfT 
11 OUYlDAUU., UYllltOOLL111DO. 

DISK DRIVE FOR BBC MICRO 
£95 

l ... ..,,..d ................ ,...... ....... ftl 
1111,of\, f~Ufflollld 'd.t c. ,uu C.,,. ..,...[I .__ ........ ~ ....... 

PHONE LYNOA. AYLESBURY 
(02161630364, 631« &. 531,2, . 

e,wrile ll HtlistM I.Ill . 151 Wntol Ru; . AalOII 
C!MltN, AYU:SIURl, e.ts Hm 50' . 

P{ ""'I FEBRU ARY" I~ 

Software 

1111 IIIOPT PAICAL 1111 
ftll:I IIYPAC ftll:I 

Quality ZX SPECTRUM Software 
HISOFT PASCAL 4T 

HISFOT DEV PAC 3 
~...c._.....,.._...... ""'-• .... C.. ~~ ...... ,-.,,,:,:::,,-::;r-,,-.. --- .... OI"""'" ........ ~ ..... - ...... °""""'WDIOH.,~ ..... 

,----•---•OlVPM: _ .. .,.i.w...c, ....... _....no_.._.....,.... 
_...,.. _...,,_ ........... ..,.._...., .... _...._, Ol"Q t:OU ct1• OlfS Oll'WOUIII --::::..-... ...... ='1==~~~-a..~..:.:=E;r---:_._a:.= 
=~~'T'='~==:=-.::~.o,~---UI-. 
It . ITOP ...... . -"-"!lllr ... lP't:CT.._., __ _.,..._•1 .... o,.,_~ ..... --...,~ .. _... • ..-...:....,. .._.......__.._..o.-•.......,....,zx"""""""' ...,.._.,...,. 

iL .--. e 8 _, 

--~ ~ -~ocea11~~----
uRGENTL Y REQUIRE 

GAMES PROGRAMS 
Ocean PutMtshing Limited, publishers f0r a ma,or software house. 
urgentty require machine code game programs for home mk:ros. 

ZX SPECTRUM, COMMODORE 64, ORIC, 
DRAGON, VIC·20 and ACORN ELECTRON 

Our national deale r network ensures maximum sales . Should your 
program be accepted we w ill pay top royalties or buy your copyright. 

Wl'M _.. cxridence IO fte 

SO,-.,WARa DIEVILOl'MaNT MANAQEfl 
0Wn Publishing l1mrl'8R 'Wree~~;so:~~ ,~r· Manchester M3 SfO 
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MICROSHOP 

WE HAVE THE PRICES YOU WANT . . . 
. AT THE PRICES YOU CAN AFFORD! 

ATAR I 
ADVENTURES 1-12 
PREPPIE 
PREPPIEII 
MINER 20<9ef 
CHOPLI FTER 
TH E GOLDE N BARON 
ARROW OF DEATH I 
ARRO W OF DEA TH II 
AC .E. 

CASS 241< 
CASSIDISC 16,24K 
CASS'OISC 1424 K 
ROM 16,K 
ROM 16'1< 
CASS 16/K 
CASS 1&K 
CASS 16/K 
CASS 4 K 
CASS DISK 1&24K 
ROM 1&K 
DISK 32,K 
DISK 321K 
CASS DISK 16 24K 
ROM 16/K 

£13 .99 
£17 .50 
£19 .99 
£25 .95 
£25 .95 
£7.99 
£7 .99 
£7.99 
£6.20 

£11.50 
£25 .95 
£24.99 
£31 .99 
£21.99 
£25 .50 

B.B.C. 
HELL DRIVE R 
KILLER GORI LLA 
747 FLIGHT SIM" 
TIME MACHI NE 
GALAXY WARS 
COMMODORE "&! 
SEAFOX 
TEMPLE OF APSHAI 
CURSE OF RA 
MOON SHUTTLE 
SENTI NEL 

CASS 32K £6 .20 
CASS 32K £6 .20 
CASS 32K £6 .20 
CASS 16'32K £7 .50 
CASS 32K £6 20 

ROM 16K £24.99 
CASS,DISK 32,'K £24.50 
CASS,DIS K 32K £12.99 
CASSIDISK 16K £19.99 
CASS.DISK 16K £21.00 

DIAMON DS 
AIRSTRI KE II 
ZORKl . 11.111 
DEADL INE 
FROGGER 
WIZARDOFWOR 
GORF 
FORT APOCAl YPSE 
NECROMANCER 
81.UEMAX 
SUBMARI NE COMM" 

ROM 16/K 
00 ,ROM 32116K 
CIO,ROM 32,16K 

£25.50 
£21 .99-£25 .50 
£21 .99-£25.50 
£21.99-£25 .50 
£25 .50 

RENOWN ELECTRONICS 
C'O ROM 32,16K 
ROM 16K ENTERPRISES 

RENOW N HAVE MOVED TO : 
UNIT 7-8, TEMPLE YARD , TE MPLE ST., LONDON E2 , 
PLUS MANY MORE ! EVE: 01-803 3598/01-476 8688 

SEND LARGE S.A.E . FOR 22-PAGE CATALOGUE / 

DUCKWORTH 
HOME COMPUTING 

a new series 
All books writt en by Peter Cenwd., former edito r of Commodore Computing Inrem1oon&l, 
1uthoroltwo~.elhngad.vet1Nreoa,met fortheConunodore64,orby X.ev'inBefOU\.Botha:re 

regular oontribulon 10 PenoM/ Computer N..,,,., Which Micro? and Sothvare Review. 
T1IE COMPLETE M ROM D!SASSEMBL T by Petor Cenvd 

'Mus book is for anyone who hu ever wondered how the Commodore 64 really worka. 
lntend.cS for the Hrioul programmer, ii includet tundamenaa.l memory ma.pa. memory 

architedW'e ma,ps. tht diaaembly itself and (r« re ferenoe) lhe complete 6810 madune 
code Ll'IICIUCtion.Nt. 
A vailable now £5.95 

USING THE COMMODORE 64 Peter Gerrud 
A complete look at the latest home compu1er from Commodore 8usinea mactunes. 

Starting wtth a refr etber COW'N in Batie Programming, it moves on through rnadune code, 
be fore oonsklerinQ in great detail sprites , gra pha: and IOU.nd.. A NCtion on peri pherala, 
and then the heart o( the booc an ln-depch look at the cluPI that make It work. Including 

the 6581 Sound lnterfAce DevK:. and the 6566 Video Controller Chip, u weu u the he&n ol 
the compwer, the 6$10. The comp rehensive appenc:bcet cove r the full Buie and Mactune 
Code lnst:rucdon NU. u well u NVeral UMf\ll reference tables. a.nd a ex>mplete machine 

code usembler/dJ.su:sembler bsung. 
Penoul Compu ter NeW'S M.ld.: "ln tl\il cue, we are delllng with a gem of a book . 11 
deNrvet a place on 1he boobhelvu of evmy 64 UMr whether beginner or expert " 

A ~now £9.95 
Other bt1el in 1he Nrie:I include Sprit .. & Sound on me tu, IZ ~ £J«tronJc Projecu 

fortM VIC, Will YouSliJJLt,vt,M• When fm64 , Adl'&IK»dBuic & MKhiMCode 
Prt,g,omming on the Vi<; Adv.ncod Bu,c: & Machine Code Prt,g,omming on the 64, u 

well u Pocket lundbooJa for tM Vlc;. tu. Dnigon, Specuum and BBC Modtil B. 
Wnt• U1 for a de,cnptJve '-1Jet (wuh dotdi of CUNttn). 

DUCKWORTH 
The Old Piano Facto!}'. 43 Gloucester Crescent, London NW J 7DY 

Tel: 01-485 3484 

ASTROLOGY 
Selt·tuc t.lng 1ncl ~ur ate Cllculation 

Programslor 
Sharp MZSOA Commodore 64 

BBC/Electron 
Slnclalr 16K ZX81 and ,a K Spectrum 

Dragon 32 NewBraln 
Colour Genie VJdeo-Oenle!Gen .. 

Tand y , PET and others 

~~~·~~--:: 
hennontcl , c:hertwhNll . elc StandwdtNtaugt'IC 
bylhtffilWl~ld'IOOIIIOtbl.'*Jyour 
programlOyourlPIQficMlon 

"'-..:1 ~ ... IO 

ASTROCALC 

Programs Want ed w.,_....., __ _. _ _,_ ...... _.N,~ 
We~ycolshfttS.roy ..atift Mlddk lribute illthe 

UK. USA.and Ewope. 
PftoM ~oLe(OU6tll l 07 

O,\Hllf'kt 

DREAM SOFTWARE LTD ---i,.o.1o .... ~ .... IIG21 2l.8 

PC"ll f'H3R UARY 4 198' 
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MICROSHOP 

DIRECT MAIL-FAST 
ORDER BY DIRECT MAIL AND SAVE A FORTUNE! 

* Prices include VAT and UK Mainland delivery. * Immediate despatch or on cheque clearance. * All equipment to UK spec. and fully guaranteed. * SAE for full list or further information. ..... .. 
._ .. Cl N'f l(IMN 
SUIISTX 110,-= 

""' " 

-WANTED-
A versatile , talented full time programmer with a 
sound technical knowledge of 6510 assembly 
language. Must be under 25 yrs , and live in the 
Reading/Newbury area . 

Interested? 
Wr ite immedia tely giving full details of your 
caree r to date to : 

RICHARD SHEPHERD 
Richard Shepherd Software Ltd, 
Elm House , 23-25 Elmshott Lane , 

Slough, Berk s. 

PCN FEBRUARY 4 19&1 

APPLE • USERS 

Recruitment 

MICRO 
ENT H USIAST ? 

Competent? Communicative? With a ~~oJ::.s~~:~:~r~::~~r~ee~:!!~"9 

0 

TltE BEST FOR TltE 64 'YJ' 
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MICROSHOP 

EPROM PROGRAMMER for 12K ATOM 
and BBC B 

0....-•••-..---- ... ----,...,.. ......._ ........... ,,.._ .......... -M-----... tl'IIIC-II01't -.U\'lo\_W ......... _IIC_......,_.......,_.....,._ 
::=", -;.~r:.=th;r.:::.'::."r.:~-;:-::k-:-1 ._....,_.,,,. im 

..... ,.::':" :,:r.:::,:-.,::;;:. UflrOM 

............. =:=--:: .. r,;::;?r ..... -
°'~";"=.--m=:-­

::C.°"-=--~~r::.=.~_,f..J'tic!.t °' <lK E~S IO De 

Experienced Computer Salespersons 

r6quired by South London 's largest home comput er spectOlisb. 
We off er an ottroctive sok,ry with good promotion prospects 

and a chonce to get reotty involved. 

VISION Sl'ORE 
Kingston • Croydon 

Telephone Diane Reid on 01-681 8785 or Ol-681 7589 

• 
• 
• 
• 

Immediate lm~act? 

To advert ise in the largest semi display section 
of any micro magazine call 

CHRISTIAN McCARTHY 

on 01-323 3211 ex t. 342 

BlAl1i 
IWJ• ............................... , .. 
C.-.1111 ................. ,...., .llolillllllt, 
................ cai.- ... arwye11t. 
Pncfflf'tdudtt VAT. po«&~ 

LEHGlli IOXP'IICEIMI OTY VALUE 
5 mins(c:..51 (456 
10m1nslc.10) C•UO 
12mins(c.121 (445 
15mins(c.151 (450 
)0 m,ns Cc..301 (4 70 
ea m,ns Cc.801 rs.30 
90mint(e.901 OOO 

[ 

=r-~~~:..DC£l'90U'llfl' 
DIICINIOIIIMAM.fl(l\llllll$C, ~ WM::ICAS$1ntS ........ 
AOOA<SS 

WHO LESALE ONLY 
t~ortht,ff ) ~ln0nc.Spt(:trum1nd 
Commodott~mft rrom all lM major 
tofl"lrthou SH. 

AlsoOrk hanh•1rt1tKtl!C"t'tSSOrin: . 

Nt~ ld ayddhtry 

RING 
VANGUARD VIDEO 

l'IIESTOII 071211716!1 

W ANTED 
PER SONA L COMPU TERS 

all models bought for cash 

Morgan Camera Company 
160 Tottenham Court Road, 
London W1. Tel: 01-388 2562 

PCS FEBRLARY.& 198-1 



MICROSHOP 

bubble bus software 
original, top quality games for the 

Commodore 64-

EXTERM INATOR 

~ 
~~othbNIWc:.llde 
acilong,wnesa,oun(lto, .... ~ 
Sl'IOOC .... wormen0~-. 
inlhe p,denwhltstll\Odlng .. 
OMdfy..,., and~Ngle 
~000t"*'!lf'l9'rflOlullotl 
Ind $prlle g,IIC)hq WICl'l • :iiotltN 
,ouno S.Wwe 11,v..-y~ 

VIC 20 Tm.ES : 
EXTERMINATOR 
ANTIMATTER SPLATI"ER 
THE CATCH 
QUIZ MASTER 
POST 
LABEL 
FLOWCHAATER 

KICK-OFF 

OTHER CBII ... nnES : 
QUIZZER 
LABEL PRINTER 
POSTER PRINTER 
ADVERTISER 

VIDEO ·GALAXY 
WE STOCK THE BEST 
- NO RUBBISH! 

Over a thousand programs for the Vic, 64 
Spectrum, BBC, Dragon. 

Over a thousand books in stock from one 
basics to advanced machine code. 

Plus a large range of accessories e.g. 
black disks, interfaces, joysticks, 
keyboard etc. Special offer BBC 
model B. Plus £ 10 worth of softw are 
£399 and Dragon 32 £159.95. 
Commodore 64 £189.95 plus full 
range of peripherals availab le. 

VIDEO GALAXY 
293 CHISWICK HIGH ROAD, LONDON W4 

TEL: 01-994 4947 

PC'N FE8RUA RY4198,t 

atonly £6.99 each 

-°"-LIGHTNING - MICAOOEALE R - PCS - CENTRE SOFT - PRISM -VICSOFT 

r,w:» El'IQUnH Wlliootn9 

bubble bus 10ep,. L.E.T. 121831 
87 High StNet : Tonbridge , Kent TN9 1 RX 

BuedoncurrenclonnulaonelMlloflCOlllf1bon. brllan;lftCI~ W'ttl10 
OfCUIUkldlOOMfrom (onton 16Kwrs,on) ~SitvtrSIOnl. ll'llwortd·sla$test 
grandpn)ICWQ.lll_ltll$programNS'*'1dlveloC)lldlor11'11~1t1rtMllfflllWl1tlltll """""'" ... ____ -~-........ 
SCIOtJ-lnstNcOon, PflCIIC:I, IMlifyYl,g ano Ract-Wltl'I IIOM ca,s raang apns1 '°" 
.., W11 o, ory condrtlons lncredtbll sound .n.cts ano smoocn 30 ICbOl'I orlPf'ICS"""' 
)'OU al fir, SC*C1 and txatement of motDt racing 100% midWlt c:odt 

THE STEERING WHEEL 
Naturalyyou cannoc si.a f10'IO car tfftclMfy t,y puSIWIO buttons or w'OQhno a 
~IOwtl\MOl't'l6ooldl5*finO'#hNINllit&IOltlt5pectt\lffl Wltl'lonetland 
ontN WM11 (11'11 oct'llthtefor ~ lndacctltrlt,l'IQi)ilONtS tl'IIM of pqc;as,on 
ftNdeidlDStNrthlcatonlhllutesillnethtoughlhlcornersWIClcorrtdaSIOCIWhlnyou 
Mtdoll Tht..._issttonat,INdeandthankstoa~Sll'l'IPitOIS,gnwthM 
Nll'labll10k.N011'1ecostdown10anwwnum nWIINltsedbrnanyo,mnintne 
lwirt W is now r:,df M111b1e Wl1h FORMW ONE 

Too«SerFORMUUONEandS&NmgWbNlsnld'IIQulotp o lo,D 95to 

SPIRIT SOFTWARE, Oept N3, 1 'h Pembroke Mews, London WI 



Laugh line 
GoHgamegoof 
Oocan·sgo lfs.mulaoongamc 
Ro)'al B1rldak i.s no11hc first such 
game to reproduce a panicular 
course, as "''C ~uggcstcd 11 did in 

issue 44 . Artac has had St Andrc•"S 
on the shchcs for 1hc pas1 couple 
of months. Can an)body~a1 
1hat? l.s there an unsung 
Scarborough P11ch 1nd Pun out 

Sctncshkcth1s must bcqu 11c 
commonupand~nlhcrountr)· 
as1hc1ndom11ablc8n11shfindnc'tll' 
v.ays to bca1 the fr«zc and get 10 

wo,l Wha1isactua llyhappcnmg1s 
1ha1 an LSI Oc1opus 1sbc1ng 1.1<1ed to 
I<>& 1hc scores in 1hc JuniorSki 
championships held in Vallio,c. 
France. but )OU needn't let 1hat 
d1st,act)'OU Whatv.careloo\..mg 
for1s1hcfunmcstcapttOnor 
commen1.andv.e'll1v.-ard£20 
v.hen1hecompc111iond~ so n ~--------------------1 thcrcan)"'-hcr c~ 

Februar)22-1hcw mncrtobc MrJThomasofLondon &I f I ts f I f 
announccdm1ssuc.SI WCI v.1nsOthisv.cckin nO so ,o O ,oo 

>-----------1 1hcPCNM1spnntsand 

Memotech manual 
Last ¥>C:d,·sartackon 1hc 
Mcmo1Cfflmcn11oncd1ha11hc 
manualdobno t CO\C:rc"c:r,-1h1ng 
Th 1s appa rem I y i nc-ludcs the index. 
but fortumuclyyoucan gttont free 
of charge from Macroccll Compu1cr 
S)'SlcmsofL.ccds .Jus1scnd1 
stamped addressed cnvck)pc 10: 

NEXT WEEK Gibbcn)hcon1es1for 
spou,ng the poss,b,ht) of 
look1n_ga11hischppmg 1n ,,._ ___ U..wolt!I ..... 

,.,,.........,,....,CO'l'tr ....... 
C,..altln - ....,.tttanone..,to ........ __ _ 
..,.., ... -Gridtno_for..,.., ,_ 
/l'rotHIISX-•ful,..Tntof 
s,.dn¥1deo'1MSX_......_ 

,.,,, • ..., __ torthtSpoctno ... 

-.M ,...,Vk20 . ---·-Mic,......futllf'ft•ndwtM 
,.,._TnlolU..AbrilOOXL_,affen 
,au a d.anc:. to•• 600XL 

IWOWl)'S. '£2.(0)isa 
largc R&D 
1n,·estmcnt!??' he asks. 

Well v.c\·e all heard 
about cheap foreign labour 

M1crocellComputcrSystcmsof 
L«ds,44 Ne"' Bng:11c, l.cc:d$ 

"Di 
0 ooooa 
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PCN Datelines keeps you in touch voith up--coming c,cnts. Make 
sure )OU enter them i n )'Our d iary. 

Organisers" ho" ould hkc details of coming events included in 

PCN Date lines should send the infor mation at least one month 
before the e,ent. Write to PCN Dalclines. Personal Comp uter 
Nev.s. 62 Oxfo rd St reet . London \VIA 21 IG . 

.. 

UK EVENTS 
[- o.i .. 
CommunicatK>Rs & Computer 
Systems Fair -C ABLES 

February 2-4 

IOth ZX M,crofa1r Febniar) 4 
The Apnro1 & Sinus Shov,, February 7-9 
T•unton YMCA Computer Februal) II 
E11h1b11ion 
LET'&! Februal) IJ.I.S 
lnforma11on Technology & Office 
Au1oma1ion Exh1b1tt0n and 

February 21-2.& 

Conference 
OEM Onl> Conrcrencc March 7 
Compu1er Trade: Show Marth lJ.15 

Sco111sh Compu1er Conference: \1arch 13·15 
Essc, Apple Village March ZS,28 
Compu1er Aided Design ApnlJ ·.S 

OVERSEAS EVENTS 
[-
Personal Busmns Computer Show 

Personal Computer Shov. 
ln1cma11onal Business Equipment & 
Compuler Show 

°"'" February• 29. 
Mue h l 
March 14-17 
March 13·17 

v .... 
Ponun·s. Prestal)n . Wales 

Alc,andra Palacc.1'22 
Kcn,mgton & Chelsea To"n Hall 
Taunton Y~ICA. SorMrsc1 

ll cathrov. Penia ll otcl 
Harb1can Ccntre, London £Cl 

11,hon I loiel. London \\ 'I 
Wcmblc) Confercn« Centre. 
M 1ddlhC'II 
l lohda) lnn.Gla~gov. 
Fe)ll\31 Hall. Basildon. Ebex 
Mel E,h1b1tion Hall 

v .... 
I long Kong 

S)dney . Alblraha 
Singapore 

Orpollon 
Pontm's Ltd. ,07.&562267 

M1\..c Johnslone.8019172 
Dcnnt~Jarreu. 2.&I 24.&8 
P \\ OJClk, 082J 7"'6(,7 

Anlhon) Farrar, 0923 n.i262 
B E.D E11h1b111ons Ltd .Ol-6-'71001 

Torn Lc"'1s.01·99.&6477 
Reed C,h1bi11ons. OI-M3 8().l() 

Quadnlect. 01-2428697 
Database Publications. 061·.&56 8383 
Reed Exh1bt11ons. Ol-6-13ROJO 

-Onncas Exh1b1taon Scn-1CC$ Ltd ., 01·-18619.St 

ECL Ltd. 01->86 1951 
ln1erna11onal Business Ccnire Co . Ltd . 8F 
l loso1 Bulld1ng, 15·7.5-c:home l lonmach1. 
I l1gash1·\..u, Chala. Japan 
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