


PIXEL 

Harvester+ Br-einetoNTI 
~ PLEASE SEND ME THE GAMES 

"" Tot!1
8
c~~~PO . encloeed __ _ 

I
- - - .,. .,,,_f!llll'i Cheque peyeble to 0Utcka,lve Lim ited 

'11111111 NAME " r.l I ADDRESS . 

I SUPPLieooNCASSETTE ···•·· ··-······ .. 
'WAi:iN1NG. 't heMi, r09 r•m••••M.>l d KCOl'l:t• 
'"II to OUICl($1l\lA llct, .. t1n1o t 11.0. loftd 
con6ihortl ot ~ COpt,H ol which••• 
Hffablil Dn r-.,eat 



Micropaedia 
Spectrum: Part 3 
ZX lanauagt barncr. Punter 

interface, GafflC's and business 
ioftwarc, Mulllhngual 

l)fogrammmg. Boob to read 

r;?.ffifi'i r;f'I 
Monitor 2 
Torch plans lndcpcndcncc 
Day coup. /NII' 1: much ado 
abou1 the Computer Fair . paµ 
J: a new aJ)pf"oach to gniph1CS. 
pap 4: BIJC disk interface 
droug.hl.pag~.5; Kan,ro bnnp 
IOMbporlablc 10 the UK.I"'µ 
10: and more of the ""cC'k'1 

Ra...t- Access 15 
Rhyma tc r rcaps{IOrcward · 

Routine Inquiries 16 
RichardK1n 11 1cps 1n. 

Microwaves 19 

Gameplay 
$poctnl.. 48 
Scrabble on your micro 

l8C 5Cl 
Teach mg JllfflCI take the 1n1 

$poctn1., 54 
Horace returns. plus Barney 
0oot 1 ... 

Procra...C..nls 
Tl99/4A 56 
G1,·c your ,'fdcos a good name 

$poctnl OI 62 
Tcn-ptn00'4 •hn&-)'OUfJ>IIC h - 63 
Pirate bland- keep 5earctungt 

67 

a.- 68 
Richmond Oub celcbrat" 

Dmbasics 74 
Yo...rpnmeroa pcnphcnl 
pri<c, 

BiHboanl 80 

Quit/Datelines 88 

fA..,r, phOl(}groph by N,m, 

Number-crunching ZX81 
Teach your Sinclair-with a little help from Czes Kosniowski and 

s;;;~~ - ,;;.; gth~ sus ight. ft· 
Advice from Barry Miles on . 
how to get American suppliers 
to de liver fast. 

Atari Graphics ~ 
Turn your Atari into an art ist's canvas with this simple program by 
Edmund Bambe r. 

PCN PRO-TEST: SOFTWARE 
Four on the 64 
Pete Ge rrard tabu lates the pe rforma nce or four word.p rocessing 
packages for the Commodore 64. 

CP/M Simplified 
Simpl ifile , a package that replaces the tough C P/M commands with a 
more app roac hable set, is reviewed by Ted Ball. 

Prof in print 

27 

30 

32 

Ian Scales checks out the MPF-11 
thermal printer, designed to partner 
the MicroPro fessor ... 

Torch lights BBC 
... and wonde rs whether, in 
marketing the 2.80 Disk Pack 
for the BBC micro, 
Torch is undercutting its 
own main product. 
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Torch flares 
Ire..,~ Torchm:1111 Plus 1aLcs mtcrxl.1\C ~L • mc,;s.a1,c If- 11~command has 
Torc h Compute" is •bout 10 tal,;c mail onr ,tcp further than sm1ply been cxerutcd or [LS[ II) ag:un 
1hewnP5offmaJOfltdd11ions101ts gctt1n1 informauon from another later 

Kitemark for 
exhibitions 

\ 111ng,eofl()f11urc andrompu1c11 rorch - 11 actually a lkwis )'OU to The: lorch hard-d1sl sys1cm is 
The k,og-awa11cd 68(0)-based 1ak.c cont rot of other machmc s a nd ronfi1urcd .... ,th a standard Mnsu · A shakcou t could be on 1he v.ay for 

Torch 700 Strin (or Super Torch), g1\c them ordcn; Thc: Le) to the btsh, 80-uad.dmc 1n1hc top and a theburgconmgcxh1btt10nandshow 
1hchard-d1.d;;,c rsionof thcc10s11n1 system is the r orch Obey - Of 20 or IOMb hard d1sl .,..here the industry The Computer Trade 
forch. !he Torchnc1 loc31 a rea Tobt'y - l<mgua1c and 1b a~soa- bottom dm ·c normal!) Sit~ Association hll'l. ta l cn up the 
nc1"'0fl.. and tilt: new , ·cnt0n of 11s atcd comp1k r Thc: Torc h net local area nctv,orl cudgc~ on hch11ilf of its mcmbtrs. 
forchma 1I Kl'!« ~ Id s« the Tobey is u~ to se1 up :m ()b(:) ,s an adunccd \·cn;K)C'I of Acorn"s 111.ho s.ay the pubhc and industry 
hgh t of da) on July 4 fik 111.hK h cocu:11ns all I he ,nforma· Econet S)'Slcm l lov.C\C f . Torc h a hkc arc brine nppcd-offb)' com· 

The TOfch 7(ll ha, thrtt proct's- tK)C'I nccnsary 10 act the computer has added a fc111. fcatu rcsof 1tsrn,,n putc r c11.h1bi1ionorgan1§Crs 
so,s- a 68(0) . Z80 and 6S02 - toc 11.«utc \anous 11mcdc,cnt s . A A11adl , Pcrmn. FOfbtd and De· 1"hcCTA 1ssc:111ng upancx h,bi· 
l' nabhng1110run both the Un1:11.and Torch spokc-.man suggested . fOf 1ach The first w1ll 11,c rou cont rol tions appro,al h.l>I On ly those 
C P rM opc ralmt.S)~lems It comes cxampk. 1ha1 )'OU could U§C Ma il ohno1hcrmachmc'sd1sldmc5- ~holll.-1i 111.hKh nw:c:1 the ~andards 
111.,th dua l dmcs as standard a nd a Pl.as1o tellaTOfchmBos1on1011n1 alk)v.·mg bot h Rcad and Wnte ; thc la KI down b)' lhe CfA 111.·111 appc11r 
20Mb h.:ud disk 1sop t1011al a Torch 1n Ontano . or tell one 1n second pcrmm and defines acttM on 11 and the a»ooatto n expccu 

PC.\ ' "-nt'.1l -prc,tc111.t'd thl' Austraha 10 run WordStar There 10,-ourmac: hmcalon11hl'nc1111.ork, that only .50 pe r cent of currcn l 
l'orchma1I Plus . Torch hard d1sl a rc abo cond111onal clauses :,o thal the thud forbids ac«ss, and the c11:h1b1tions 111.ould make 1hc: grade 

a nd l 01chnct \)"Stems m Cam- )OU ca n asl the Torch ong ma lly foun h<k1achcs) ·oua flcd ogg 1ngon The CTA urges ) 'OU 10 look OUI 

f--"' -"'•- ' - ' '-" -" -"-'- ----- •-"_'"•_'_"'_Ohe,·com ma_oo_ ,o_«_oo __ ,o_"'""°"' __ '_"'_'_•d_n_, . .,, _ __ -1-fo-n_he_CT_A_.,..,_c_ ____ -l 

Zorba's dance 
Dus,ncsscs look mg (Of II ponat>U! IO 

do lhc morc tcdlOU'I-ta"!-ks can add 
the I ckon .l.Ofb.i IO thc ,r hsl of 
~Mbki 

At£1.83J thl: /...orbacomes ,. ,tha 
7in grccn screen g,,mg *lrolumn"!­
by 2S hncs . 1""'0 ~1 ~m floppy d.sL 
dmcs holdmg J((IK cxh. full 
q111.crtykt')bo.irdanda2.ll) 

In add uion . 1he machine offers 

par.t llcl. <.enal. IEEE 488 and 
modc-m 1ntcrfa«, ,f )·ou 111.ant to 
c1tpand the S)~lcm AJKI a§ par! of 
1he pad.age. £500.111.orth of Wfl· 
111arc1~1hrl)¥t,nm 

A1 211bs tlK' Loma ma, he too 
hca,·y to lale out dancmg. bul the 
distributor claims 11", ,1r1uJII) an 
unbrc:ilablc Cast'. and the machine 
comes v.uh a 90-day Ju<1ran 1cc 

For mformalKJfl l.'Ol'!IIICI Sun 
Compuong on OH~90 !<MO 

Intractable problems block 
removable Winchesters ........... 
The chanc:n of gc11m1 your ha~ 
oo fhl. rchabtc and a bo,c al l 
rcmoubtc hard d1sl s tool a nose· 
d"clas1 "'cl'k 

Scaga1c"s rt'mo\' abk Wmchrs1c r 
d,s l ha, bee n rcmov(:d from 1he 
ma rket ThcCal 1fom1a-ba~ddme 
ma nufacture r h:.s produced abolu 
2((1 ol the units for evalua11on. bu1 
hat. dcadcd not 10 ,0 ahead Ill. Ith 
111.idcsprcltd ma rketing for a t lcas1 
tltc nc:ct nine 10 12 months 

Dave Karls1rom, Seagate Tccli· 
nolol)''sd ,r«torof markc11ng. told 
PCN the company was doubtful 
1ha1 cnoui h rchablc media could bt 
produced to ensure adequa te supp­
lyf0f 1lscus1omcn Scagatccxp«1s 
an l\'Cfll('oltcn rcfflO\·abkdt§kt 
tobc take n up for e\cry unu sold 

ll e satd 1hat at 1h1s sta~ 1hcrc 
111.crcoolytwomaJ()fm anufacturcn 
produang the d1sb and this could 
kadtoproblcm i Rcmm .ibkW1n· 
dics1en ha\e been on dra111.mg 
boards fo, some umc and 11 loo l ed 
as though Scagatc•ould bt lhe fusl 
maJOf company 10 offer U)o('rs lhc 
advantag,cso(the ha rd d1sl ·s~ 
spttd and d.lila capaal ) 111.,th thc 
added advantal(' of flopp)-~l)lc 
rcmoubih 1y 

Wmchcs1cr.. achic,e their adun· 
taac~ by bcmg ftnd) cngmccrcd 
a nd :,eakd from dust and dm, so 
ma kmg them rcmm..ihfc 1n,·olvcs a 
lol o( practK"al problems 

Apparcn1ly 1hc)c problcn1s haH ' 
)'Cl IO bc sohed :H Sc>a@.,.IC cxpcn· 
cnccd a high defect k-,d durmg 
IC\llnft 

Micro Marketing 
Las1111.cck ,ii;c p,·c )"OU a tckphonc 
number through 111.hic::h to contact 
MKTO Ma,ke11n1. Wc 111.-ould hkc 10 
ma l e II ckar thal 1h11 nuntbc r 111.·ils 
e rroneous - CG I la dung &: Sons 
I td has nc,·cr h.KI a ny conn«iion 
,.,t h M icro Markct1n1 and G1ln 
1-lack,ng· s empkJ,-mcnl 111.11h 1he 
companyccased\OfflCUmcago. We 
a()O'°llse unrCKrircd ly for any 
embarrassment or 1ncomc-n1cncc: 
causcdlhc:m 

US/Jap pact 
Japall<'SC and US comp.. n ,e~ arc 
JOlnm1 fon:n to dc,clop ~tandar­
d1scd micro.. .;o ) 'OU can load 
prog rams on many mach ine ,n the 
way )'OU pla) any ra:ord on a h1,fi 

More than a dozen Japane~ 
companies. 1ncludmg g1an1s EC 
and Ma1.suih11a. arc spcarhead,ng 
fflO\t'S to standar<hsc thc !ipca of 
~ com putcn., but muc h of 1he 
dc,·ek>pmc nt 111.·orl 1s bt m1 done by 
M ICJOiOft Sof1..-arc ma l er S,c rra 
On- li ne 11 1hc on ly other US 
comp.i,ny1 nvolvcda11hisslagc 

The group mtcnds 10 produce 
low-cost micros 1h:u 111.1llcon rorm to 
a sta ndard spcofauon and run 
!IOr1111.-arc rc1a rdku o( the make or 
ha rd .. ,uc. If 1i. .. orls. most 
Jlpant:K home rompu1e~ 111.·111 
become virtua lly m tc rchangubk 
from the point of \'!CW of ,;o(t111.arc 

- Sony. Toshiba. Ui1ach1. F1.1J1lSu 
a nd M11subish1 are" rcponcd toha\·c 
aca:ptcd the Kka 

But the lar,c US micro makers. 
hkc Texas lns1rumc nLS. Commod· 
OfC, Ata n and Olhcrs, ha\e 100 
much money invested 1n curn:nt 
S)'Stt'ms 10 &1\'C the idea a $t'rond 
t hough t. 

The spccdcvck>Jxd by M 1cr010(1 
t1callcd MSX ln ,u prcs,cn1form1 1 
lS thowi ht to rder only to softw are 
oo ca rtn dg«. but th11 k an in· 
creas. ngly common mea ns o f sofl­
.. ~rt' suf)py and the 5tanda rd could 
gl\C car m dp a further boot.I 

None of !he compa ntc:1 mvolvcd 
h as yet announced pla ns 10 build a 
mach ine to the M SX spcc. bu t 
MKTOIOfl says IC\"Cnlll cou ld do so 
w hen 1hcgroup makcs 1ts next lllO\'C 
in July . 
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Absent micros 
dominate show 

., ..... IINcNft .... RlcUNI N-. 
Last v.cd. 'sCompu1cr Fa1rat Ear l's 
Cou rt had 1v.omcn·1ou~ futu res: 
a caoophony or not~ crcaled by 
hundreds of arcade addKU trymg 
out the latest ga!MS M>flv.arc and 
the product s that should ha,c been 
thoerc bu1,i,crcn·1 

S1nd a1r.fornampk,hadta\.cna 
large u and. and ,·cry 1mprns1,·c II 
loo l ed too Bu1 clo!.cr 1nsp«1K>n 
n:vc:alcd that the re v.as not C\C'II a 
cardboard cu1-ou1 of tlK- M1cro­
dm ·c pronu~ m the brochure 

This v..1s a md. repeated b) 
Acor n v. h1Ch v.,t,s prom1s1n1 de· 
monstrations of m. Prcstcl and 
Tcklnt adapcon fOf the BBC 
m.cro. The re v.-.s no Prc~tcl adap­
lor and the Tdctul adapcor on 
~ • •n 01ekmg 1hrough pasc-s of 
C«fax 100 fasl lo be read 

Tobe fair. AOOfndKI mana,c t~ 
demonstrate mac:h1n.es that 111,crc 
runn1n1 the lon1·a"'1111cd Kcond 
processors But OOfl't gtl 100 ex· 
co ed . Thc v,,ord n.1ha 1 Acom 1551111 
l• ca L, n1 the S)'SICfflS lo lll'C lhc 
user aocc-ss to a rcasonabk amount 
of crtra memory 

Jommg Smd a1r and Acorn ll-ilS 

Commodore"' h,ch prOfmsed ,n tht 
broc hure 'f'Kthc bus 1nc- an, the 
Commodore 7((J and 500 ronJpu· 
ten .,..,II be avinlabk for hands-on 
upc n encc' True. there 111as a 

sohlary7lllamongaM".ao f VIC)and 
(>h . bu1 the 5lNJ repeated us 
non-appcuancc act of the pre,,ous 
,..;ed. 's Commodore Sb().,.· 

~·o companies that dtd set thei r 
new productli to the sOO"' ,..;·e re 
Dr agon and Cam pu1ers 

The D ragon"'"~ 10 be seen m ,,s 
6"K upg11(k,c™On a ndr unnmg a 
disk dm ·c unde r the OS9opc ra1mg 
S)1ilem The dm ·c ... as of the 
haU·he1ght st)k' that s11ll ta l cs upas 
much q>aa: as II full he igh t model 
because the po"'·c:r ~upply SllS 
underneath 11 

Campu tcrs ha§ pu t lhe J)O"'Cr 
wppl) for the L)·nxd1sldmc at t he 
bad ra 1hcr 1hanun<k rnea1h. ma l · 
1n1 11 one o f the-lon1est disk dm ·cs 
c,c r produced A l'iO on the Lym : 
sta nd was1he nc"' 96K L)n.rand the 
firs t 1sslK' of thc L)nX Uw:r maga· 

"~ 
The \auc:r will be much SOU&h l 

after by L)nX owners. h ron1a 1ns 
ma te rial not 1n the mlCl'O's manual 
Noth m& HM:nllal , )'OU undcntand 
- JU~ llsis of madunc code 
rouuncs and system van abks 

One 111as dcmonslratmg its fou r 
colou r pn ntc r pfoucr ,..;hteh l()CS 
on uk fflOflly for around £170 but 
Mill could onl) offer promises on the 
disl s)'Mcm and 1ckphonc modem 

Tt110 1ntcrcsun1 add-ons for 1hc 
One .,.·e re to be found on 1he P.asc 

si.and. One 1s a ,oys uc l 1n1c:rfacc 
that com llS and allo,..;1i you to 
hool. up1v.1>AUm ·1ypc JO)')ttels 
Pase U)1i 1h.at sof1,..;;ue bein g pr o­
duced by Sal.am.an.kr, A + f and 
IJK , t11II be compa11bk v.11h 1hc 
1n1eriact" 

S1nda 1r owner.. had a show 
'v1llasc ' all of 1he1r ow n. The: 
c:mpha~s was mainly on soft ware. 
the maJ0n 1yof ,..;hK"h wupmn( of 
the noisy v.an el) mc nt .oncd 
abo,·c) . One so(l,..;are. or to be 
more prcasc. firmv.-arc product 
bem & dcmortS1ra1ed 11,as 1 ""'Ord 
procc:ssor for 1he ZX8 1 ca ned 
X·"''Ord. ltcomNHaplu1· 1n RO M 
pack "' hteh has 1he added , 1nuc of 
provtd m11hc ZX81 .,.-,1h an RS232 
1ntcr fact". lbc aooompanpng bie r · 
a1urcd1 m1Stha11111a' pro(css,onal 
dasswo rdprocc-!i50r' 1lusmaybc 1 
1>11 op11m1SttC "'hcn )'OU la l..e 
account of the ZX8 1's 32 rolumn 
KTccn and decided ly un·t)i,cv. n lc r 
hl:clc)board 

On the hard ,..;·arc SKk. ~1lcro­
My1c was dcmonstrat1 n1 ns rcccnl· 
ly lau JK:hcd aroustte modem for the 
Z.X81 andtheSpcctru m. ltopcratcs 
al 1200baltd a ndcosisonly ( -lS 

But be fore: )'OU JC I 100 C nth USIU· 
lte you shou ld lncn,. that )OU c<1n't 
1.1-.c 1110 com municate wit h Prcstcl 
or 1he hobb)ISI bulkt1 n boards that 
ope rate 11 JOO baud 

£70 for colour Laser 
The lau nch or the Laser a t the show 
bnllJ) down the ~I of colour 
oomputm g 10 £70 It 11o·1II be m 1hc 
shops ne11 mont h 

Adm incd ly for £70)0U don'1 g<:1 
mudl. J uS14K of RA M , 16K RO M , 
ru bbe r l cybol rd (as°" thc Stnda u 
Sp«t rum ), and paphKS l1m11cd 10 
a rC$Olution of 128x6" Jk'<Cls and 
e 11h1cofOl.lrs. 

Thc micro hasaca~!.Cllc m1crfacc 
a nd TV OUlpul 

To m.ikc the mos l of thit mtero 
you will probably ha,c to add 10 
you r bl.ldgcl 00 for the 16K RA M 
pac k , £20fo r a pa1rolJO)"SIIC'band 
anothe r £20 for a Cen tron.cJ­
rompaubk prm 1cr m1crfacc 

Programmcn ca n 11le adu n· 
tage of the M ll'rosof 1 Baste 1ha1 
romn ,..;•11h 1hc machine m a 16K 
ROM Add 11ional languages schc· 
dukd for rckasc on tape m Augu)l 
1rcLasc:r8aste(dcscr1bcdau' h1gh 
spccd pmgra mmm g lan1u asc for 
1hc bcp n ncr ') a nd Laser Forth 
Thcy v.11loost l6e ach 

As.,.·ou ld be expected most oft he 
§Of1111•iue 1hat .,..,II be release d ,..;·1th 

the mac hine arc games. G ames for 
lhe 4K mac hine ,..;·111 cm1 14 and 
those nccd mg the 16K RA M pack 
w111rostC5 

The Laser v.·111 be M>ld through 
the Compu ters for All ch;un of 
1ndcpcn<knt rct a1krs as ""ell as al 
kut one (as yet unnamed) 1-t,gh 
S1rcctmu lllplc 

Late r ,n the )'car there should be 
c:x1ra add-ons for the macro 1nclud· 
mg a hJhl·pc n (Ol), a fou r-co&our 
pnnler plot te r (l!SO) and I ~K 
RA M pack (l! SO) 

The Las.er 1s \l r1ually the u mc 
sys1cm m terms of s,zc and spect· 
fic:o1t1on aslhcTuct. Pro-Tntcd m 
rev, fi~11s~ue 

Memotech's 
triple talker 

Of the t"'u new mx hinn la unched 
at 1hc ihow. the Mcmottth 
MTX500W11S1hc ITIOrCC'(J)CftSl\'CAI 
£275. For 1hc monc) ' )'OI.I v.·111 SC' a 
ranscol facd1ttes that \li1llsc1 11 upa1 
a keen rompc lltor 10 1hc BBC 
micro It \litll be 1n the shops 1n 
A ugUil 

l'bc: mK"ro uses the e,·c:r-popula r 
Z80 processor v.·uh 32K of RAM 
and l6 K ofRO M . lnadch1ion1hc rc 
IS 16K of RA M dcdteatcd lo the 
,·tdco d,spay ,hte h scncn111cs a 
scree n that ca n u~ 16rok>urs(a ll at 
Che s,mc omc) for 40-column te xt 
or 256x l92 pi¥cl graph ics 11111h 
spr1tn; 

Thc mach,nc ,s housed m a blac\ , 
alum m1um case not much bigge r 
than a kC)'boa rd The \ c) ·board has 
79 IYJ>C'*"TIICMlyk keys !hat Ln· 

elude a numcrte and cvrsor control 
kc)pad a nd e1ghl user.defin able 
\ c)"S 

Com 1n1 out of 11tc ~ls of the 
machine arc 1111·0 JO)~tll'\ pons. a 
Ccn u oo.a. para lkl pnn lcr pon , an 
uncom m,tted mpuLoulput pon , a 
2.4CX>baltd cassc:nc inte rface. con· 
ncction fora 1V tha l 1ndudcssound 
out pu t . video mon11oroo 1pu1. h1-fi 
ou1pu1 for 1hrcc·,C11CC SOI.Ind and a 
dcdteatcd 1amcs canrtdgc port 

Thc microcomcs....-1th no1oncbut 
three lansuagcs 1n the RO M The: 
Basic has bee n dc111ned to allow 
easy manipulation of thc display 
a nd U!iC!i a ilructurcd for m of 
Protramm1 n1 l..ogo has bee n ,n­
d udcd to cxplo o m graph lCI facih· ·~· The thir d lang uaac ,s c.1llcd 
Noddy and Mcmottth dc:scTibcs u 
ai 'a ,·cry i 1mplc me thod of proa· 
ramm1na 1he compu1c r 10 display 
mfor m1l10n or ask qucstlOfls and 
the n mo,,·c on to anot he r d1spay 
de pe nding on 1hc prev~ re· 
spon sc.· 

Thc RO M also includes an 
asscmbkr 'd isasse mble r for 
mach ine code proV1mm1n1 . 

lnma l soriwa rc releases arc \Cf· 
SIOftS of ,i·c ll-known games like 
Pacma n, Frogcr. Minefield. and 
Spart: ln vadc:fl . Othe r pmcs so f1· 
wa reis prormsed . 

Expa ndabt hly isa \ cy fea tu re o f 
1he mac hine and 1hc compa ny 1s 
prom 1s.ing an tKk:olumn ndco 
board, RS232 interfaces, and nop. 
pydisk mterfaccs1orunCP 'M The 
RAM ca n be expanded 10512 K and 
thc RO M 1on K 

Memotcc:h made ,ts name bui ld· 
,ni S1ncia,r add-On umts 



f ~ijll1',[1Jm(l];i 
VIEW FROM AMERICA 

Gloves off 
in battle 
for256K 

S,,Qris­
llledobal.....uf:fotMmiconductordlips h estirnatedat$14 .6billioft 
"°"• in tht Mkl,year of the 64K RAM pnention , but " Mft't seen 
......, ,et. Already J.,..nne acf¥ance IMl'I hne i.n toutm, 
~s of the 11ext 1enentioll , the 256K RAM drips, o. American 
.--.25611RAM_M_..$4.....,lly1989 .n.e.tl ... ..,. 
mitt llaYe produced consJcltrMle lfMHI tn the US Mtnlcendoctor 
lftdust,y, the Penbpn •nd the Reaca11 aidminishtion . 
· Round t,J round the tfnlale for domlunce lfl silicon chips has Ileen 

Nltt11sifyklc ltetwNfl the USA "'1 Japan .nd Heh new pne,-.tion of 
chips •Pt> tht ante reqltirH to sby M the pme . Since the bpanese 
oompanits like Hkldi lftdl NEC wetw the dec hM vk:ton fn the 64K 
RAM round, taldnc 70 per cent of the mar1let, t lle)''we been able to 
ptttnt e s,elt ....ou..ts of NIYflbMnt capital for the 256K round. 

TIMI AmericaM ~ali:se they're about nhM mom:hs Mfwnd in the 
cumnt rac. , Mt stil hff llopes of stt,inl ill the st,vale for • 11umber 
oftffSOM, fintoffthty IMlqontothtfi net"marilet pomts, like CPUs 
and ~ cMps. n.e, Nlit¥t they're wetl ahead i" 
Computer Assisted Dnlcn (CA.DJ software for the next gtMrltkNI of 
cllips.. f'lnaly, theyrw comforted ..,. the thottpt that Americll ii the 
motMt of marl(ets ...ci the 1111• tor catomlsed chtpS we is Mndinc 
lws• Cllst ....... Nd diip iuken doMf Hd dow tocether . 

Howtffl' , mhtakn on the US Mcie me .... rt the Americans INidly. 
Tltey It.aft INN iRYntinl ltu ifl the future, ,.rtti"I'. onty 1 5 per cent of 
aales~ifftonew chippntductioRwhltthelafleJap,aHMfinnt:kaowe ._...,....,.2s,..-. 

Siftcetllt Jap1nese autom.ted in tht mW-te¥'fflties on an aW'HCMM 
Kiiie wllilt tile AfflericMI S shifted production iobt: O¥efW.ff to 
low·waced utions the JaparteH flnM now,...,,.,. inherefft ••ntac• 
NI prodltC'tioft of 4,ftlfflk RAMa. T1teir nHr autometic pqnt, tvm out 
.,..... ¥dume chips wM "41 'low defed ratios clue to lack of human 
Nil. Nnclrvff, sWNI: and so°" • Nd that Meant'""' pn,fital>itity. 

In .ddttloll, the JapaHM won the Nrt,,41( RAM round, wtiich cave ltS 

t1N ........,.,. ...... . Henco t1Ny ...... - CMOS et,;,, ttdl.....,. 
wt.ck Is OftN acahl NI fm,ur . CMOS stands for c.m,,li,nff,t•r, Metal 
Oxictt ~ becMtM ii hn PH" trHsiston ttlf"OUpoul. 
This&Mt:--,,owtrdis_.uo.i and lleftCt! ltu lttal. 

~ I Utt us Defence 0.,.rtmnt is p,,wlnc ft t adily mof'I 

CNCented about the litVfflCMII because the kst Miff In each 
~ of chips Is the 4)'namlc RAM ancl without 1N1: .... of RAMt 
ii '• hl'd torcM, comp.aninto ~ • the capital for the ..ext round. 

Vectrix twins 
cram in colour 
A ne,. 1rend m ,-r.tph!C"l peripheral\ 
11ia~ ..t,,w.:n by thr ~mlrom group 
l,N•eel l1h;-"t,r"U,-htlhrV('(1n'II" 
""flt"oof1.raph~ prCICT".-.c-,,.;..,h!Ch 
h:nt-hrrnin:ulahlcfor,;ornrllme 
m 1heli1a1e,,;.101hr UK 

Tht-rt' art- 110;0 model", 1he 
V"<12Ra nd VX\A4 •hK"hd,ffer.n 
1hramountofmemorythcyha,c 
lhe VXl'.'Rha-1; l !RK.~n Ml"I h:ud 
10 JU("<o" how moch 1hr VX '8-1 ha, 

The maeh1nc" d,ffer from nor 
mill' iraphK"' pr~~ 1n 1h:11 
lhe\ ,ppe:u 10 lhc computer 10 hr 
pnnTef"\. either ~rial or para llel 

The p.1ril1kl ,er11on conform<. 10 
1he t('nmw-uN ~,anda rd and the 
'\C:nalroRS?.ll Th1\1<.ron,!derllN) 
d 1ffrrrn1. QfK'C' mo<il graphl<.' ler 
m,nal~ feg Td.trvn~) u~ rompt, 
ea1ed mamframr proiocols 

The ,..,·o m:t\h,nc,, 1hough 1he) 
one, the ..,,mr romm anilia and arc 
1hu, ,n1erchanit~:1hle. ha\e ron· 

"Kkrablyd1ffcrcnt capab1htir ~ Thr 
V'(J2R hlt a fa1tl) ordinal) t-•Jhl ­
rofour p;ilene (u\u al RGB rol· 
ou'"') . t>ul the' VX\84 can d1~play 
an) 1112rok>un from1101al palc11c 
of 16 ~ m1thon' 

llM.· qualny of ~um ,ma~ ,s 
qu11e1rKTed11'!1c.~t1t'sap.1,1hat11 
la~e, 1~1 ZO m1nu1t'~ to dr:iw a 
complK"aled o;crecn 

Thch:uJ10;::.ut-con"''' ofanf!ORH 
pr<K'C""MK • h K"h dn•es. an 
NIT 7220 Jraph~ pr(l('('"<;Of This 
1~ bac le d up by thr RAM. •hirh ,s 
.. pt,1 1n10 a program arr a and a 
11erttnarc:i 

Ptcturr storaic "" ,enrrall) by 
mran\ of \ l0t1n,-1hr •·«IOf'. ,,;hK'h 
l «P" fik ,,,c, ®"' n. 1hough 1ffl· 

ajt'C dump<i ean M done 100 The 
VX128w1II ~I you Nte:l Cl,990and 
thc'V'("l!Wf'-490 

S,n,rom 1( on Rt-admg (0734) 
R7~ 

The feelifts tlYt • predator, JapM obtyfnc ottly the clefflandt: of a 
COV'ef1 econontk ear ls out to dntroy Ute brtchtnt ITO"th ffftureof the 
us..,....,.il lntlMair . MoNcwet', the nut round, tlM256Kera, wtl be 
rreat for penooal com,-ter users wftoeffr M.._ TIM first round of 
popularty ,riced 256K c~ mKltintl a,hould show u111 on tM 
m«tlet in time for Christmn 1985. At Utt aame time cM111 tedl"°'°"" 
• N "*P'I ill'to ead1 other. 

TIM kJftch of MfflicorHhtctof madltmH. power tnlnsmor'J coated !-"=---~-=~~-------C..C....- -1 
==-=~ ·=.::..:-:.,°''"':::SCII"! Wider range 1K:;;n~

0:,t~~:::a'~~ 
froMllere1Mffl•toeostnilpl:11,u..,r.,.1ow.n1shdinMy . for H·,gh St ~:!~:~~~~¥;~~~~;~,~ 

The~lsCOIICffltNNCHM'lrithovt1 st roti1Csemlconctudor One I. lhc Applt- ITr. BBC' MO<kl 
iftdustty to ret, on tlMre'I tie ..oW, to IM,M,dl tN Cfltont c ltips for B. and Manrl Aquanu, 

~~~ ... i::= ... ~ofwOfttO hardware ·p~:::~:i~r:;~1~~;;,~~~I 
SofMtheRMPn~llnp,nttyMUCllkeptltsh a ndsoff TIK-pr~ p01,,;1llhrckeptOOlhn,- thr momcn 1. 1hry"rt- 1ump1nJ 

tMt: ,otetltialty Hplosi, e utuation. TIM Defence~ h,n ,,;hrnW I ISm11h e'll"len<h11~ml(TO ~round<;0much lh11l thmlyou ll 
anno11nced I M110f *"•to...._ the 4Mb cW, , .. a,froahlc botf1 -1;hrlf,.pacc-at 1hr hrpl'ln1n1-of111e•• rindonr Of 1wo \UrJ)fl'\C:"' 
256KNd1Mb .....tionaentirely AlloAntHntSt lies rel.a eel month lim11h-. ,,;111 oprn ·OM Of 1wo' 
to, US cllip ....!,. tettinl ttleffl. pool rneard! ~~ff~ lim11h~plan\1oor,cn1hrrc:C'om mort' Computer ~hop-, Mf0tc 

Pefttacon really =.:. MP hi ...,,. tlN ......... ation it «rbin to I ~;:,n:= C'~}~a~ ~~n~~ ~,::~t~~·: ~ tr~ee'II"::: 
MlefwM . AlrwdytlteJapaneseanfllrtoust,liMlldin&plantslntheUS , amp1:on \lf)ft'' the mam d,ffc:r thr Kka lhrouj.h thr re(t of lhc 
""1tlilreadthetule...awell . __ en« from 11\ t'll"1~1,n,-Computer eh:un 

p("N II ',;f '"'\.Jl '- 1 ...,..19ll.\ 



Drive drought 
The chips arc do"''" IOf Acorn ycl 
a1a1n The d1\ k 1ntcrfact for tht 
BBC m.cm 1s pnchc11 lly unava1I· 
able a nd the droogh1 is h._d) to 
coo1m1JC for the nc:11:1 mon1h -
bca11ng 1n mind 1ha1 1f the offiaa l 
,crst0n ita rcs a month 1f'tt hkdy 10 
be tv.-oorthrtt 

and w::hoolcdocatl()f11i11 micro and m 
thaS Marke l 11 was though t unhld y 
1ha1 the talc-up ra lt fOf t~pc:nSH't 
disk dm ts 'AX>Uld be grca1 Accord · 
mg 10 Acorn. 1hough. lhcrt has 
been unnJ)«ltd cn1hus.bm for 
1hcmachu1tamong~I\C' SS·uscn 

The advanced ptanm ng and 
onknn& 10\0h'cd m JCll 1n1 lhc 
n&Jlt chips to the ngh1 pl..ce a1 the 

Th1s 1s bad nc:11o"tfor BBCo wntrs 
'Allh tht 11 hearh '>Cl on bu)mgd1sl 
dm ·« - 111·1thout the tnlcrf acc. of 
course:. 1hcrc is no ""•Y of gcwng 
them tO-AOft with the mK'ro 

ng.ht umc ck>csn'1 rtally 11Uow for I L ___ ......:,r....... 
suddt n 1nc:rc asn 1n w~y. Ml CIMCAlll-nkeeN-,Nl..,.,._.,.....,._. .... CIIIW .... ltlN 
1titrc·sno1 much that anybodyc11n .,. ., • ......, -.~......., n. ...._.en_ "-0. 

Acorn IS probably JUSI as SOt'ff 

Acoord,n & 10 • spol«man 1h( 
rompa ny vcatl) 1.1nderC$11ma1cd 
the demand for dnvn Thc BBC 
wa5 onsina ll) intended as a home 

do c.u-cpt Sit ll&ht and 'A.i.11. says l9c:e(' nthm ................... + •• _.._._....W_. 
Acorn ,.,..... ........_ ... • dldl.. I,- .... ta .. I ... ...__. tlle 

This rS also bad nc'A, for uscrs .,,,........ ..,._.,-CM IINI,; ,- ......... • ~ ... airtt-
1ntcrc\tcd 1nronfi Ju r1ng the Torc h .,, . ..... ........,..e..tLn.c..iClllltltttoff.-Owit•~ 
Pac:k(1ttfM ~J6) fl;l1'tl72*1. 

PCN Charts 
You'n followtd lht mkro charts- now Mtt' s t~camH lop 30 
tompilfd from both lndeptncknt a nd multlp~ sourca acros s lhe 
nation . The y ren«t 111·hal' s happe ning in high streees in the four 
weeks up lo June I 61nd, like the mkrochart s, do not take 11ttOun1 
of ma il ordtr saln. We' ll be keeping t~m up to da te, shO'A'ing MW 

posi ttQR5 e,·tt) ' c 111·0 111·eeks. so 111·atch ror the c-hang,i ng sta tus of ,-our 
ta, ·ourUe games. 

The micro charts th is 111·ttk show the numbt'.rormachinessold in 
the 1111·0-111·ttk perk>d ending 1111·0 111·ffks: before publkad on dale 

(June 2J ), so they tcll thestory In the high stred brt111·ecn Ma) 27 
and Ju ne 9. Neil~r mail order nor dcposit ,onl) orde rs ar c 
iocluded and the prices quoctd a re fOr the no-frills models a nd 
in('ludc VAT . Informat ion for I.he top-selling micros is culled from 
retailers a nd ckalcrsthrouihout the roun tr y and. like lhe 1,an.e:s. 
111ill be-upda ted c,cr, a lterna lc'A·eck. Watch the arro111s lu~how 
the y' re doing . 

PCNCharcsattt0mpUtd by ~1RIB (Computcn ), Lond on. (0 1) 
4080250. 

GAMES HARDWARE 
TOP THIRTY Top Tftllty up to £1,000 

GAME TITLE 
MODEL PR ICE Dl~TRIBUTOR 

PUBLISHER M AC I II S t: PIUCE • 1 (1) S1ncta1r Spcc1rum £99 (SI) 
1 Oonkc y King MKTodcal Dngon £8 • 2 (2) BOC Mode l H 099 (AC') 
2 The Hobbit ~frlboornt !IOI.IS(' Spectrum £1.t 9S • J (.l) S1nctaul.X!II 140 (SI) 
3 Aig.htSimul a tlOfl ...... Spectrum £5.9:'i .. • (6) Ala n.ta) £1XJ (A T) 
4 Arcadia lmagmc St>c<,rum £550 • 5 (4) o.~, (100 (O R) 
5 Pcnc1ra1or Melbourne ll ousc St>c<,rum "., • ' (5) Dragon.1 2 £200 (DR) 
6 Pan K' BugB)'tc V~20 17 .. 1 (9) Vic20 £170 (CO) 

1 Mmcr2049cr B•&Fivc Atari £28., .. I ( 10) Ata ri SOO £.100 (AT) 

8 Bhll Commodore v ~20 {J99 .. t (l.l) Tc~a\ TI 99 mo (TE ) 

9 P11rscc Tuas Tl 99 ill 95 
T 10 {7) Lym4S ,m (CA) 
T 11 (8) Nc-Ahr.11nA mx (G R ) 

10 Croake r Proa ram Po'A"C"r BOC £7.99 Y l2 (11) Cp;;on IIX20 £.t72 ( IP) 
11 Plantl of Deat h AnK Spectrum "., .& JJ (14) ColourGcmc £224 (L O) 
12 I-IOfaa: Gots Sk11ng ...... Spect rum "., .& 14 (18) Jupu cr Ace- 190 (JU ) 
13 Olophrlcr Rrodcrbund A tan £29., A 15 (16) Commodoft 6J £.145 (CO) 
14 Space Wa r Microdcal °"'"'" £8 T 1' (12) Sh.irpcMZSOA ,,.., (Sii ) 
15 Cosm,ads Bug8 )"1C Vk20 17 A 17 (19) Apple II E - (A P) 

16 Tran,ylv ama n Tov;cr Richard Sbtphcrd St>c<,rum £6.50 T 11 (17) Sharp II(' 1m £170 (S it ) 
.& lt (-) Tand) C'olour £240 (TAJ 17 11MCGatc Qud ;~l,a St>c<,rum £6 9S A 20 <-> Sord ~n £218 ( SO) 18 Zauon Data '!Oft A1an £29"' 19 Space ln, adcrs Tuas T199 £17.95 Top Ten over £1,000 20 StarRal<krs A tan A tan £24"' 21 MoonR al<kr f' roe111mPo,.r.·cr BBC £695 • 1 (1) °"""""' £1.581 (OS) 

22 Cosmic lnvadtrs •ragon Dat 1 Dragon £19.9S .. 2 (2) Sums I £2.7~ (A{" r) 
23 A1gh1 Tansoft o.~ £7.9S .. J (4) IBM PC' £2.392 ( IBM) 
24 Planetoid Aoonnort BBC £9 9S • • ( J) Applc: 111 £2.780 (A P) 

25 .lD Escape NcwGcntr ation St>c<,rum £4 95 .. 5 {81 11P ti6A £1.~I (IIP) • ' ( :1i) Commodore i!OJ2 £1.129 (CO i 26 Hungry Hontt ...... St>c<,rum ,,., .. 1 (91 San)o MBC' 100) £1.1~ (SA ) 27 ET Phone I tome A tan A tan £289' .. I ( 10) DEC Rambo,.r. £2.714 (DCC) 28 Monster Maze Ne"" Gcncn111on 2X81 £4., .. 9 (-) Tck\KlcoTSIQJ £1.495 (CC'S ) 
29 Gnd runl\C'r Uama .sofl VK20 16 Y 10 (7) Supcrbram II £2.070 (IC') 
30 Wac:kyWallcn lmaa,nt Vic20 "50 

~ II ~ • ~c~=~~lm ~":.~~· ~ lh "'(·o1t~~5~~c!~ J •ar, 
~~ ~ 111k1~>,l:1.;o: .,..0r~ ~ ·~ 1,'a'nn c~, c~ JU 11;~ 
Cuub LO Lo,,.~l lcdronict ll l.i("Al<>pt Ol Oll\nU OI One ~ n<T::tr:·~:.~11;:"~ :n\O Sii SIIJirp $1 s. ...... 1a., 50 

I'<"' JlJJ'IIE2J.JUN E29 .191!1J 



Buy 'n Try - the seuible way to ahopfor90ftware . 5'mplybll. y uy item from oar .oftwan range . Try it oa.l at hom e . Uit 's not 
exa ctly what yOCI exptc:tecl, then we11 ba.y it back for a t.11180" or the prl.ce yoa. paid agalut another puchue or equi n len l or 
greater catalogue •alae •••• any Cime within l month of puchue . 

Which meau yoa cu. kNp right a,p to date wt1b the latest .oftwue and 9unn re leUH wlthoat making co.tly custak ... 

How it Works 
Example : Buy aoame for £10. Jf 11'1 not u good. as you thought. then we1l buy It back for £8agU\II yourcho10e of another ga.ttVt worth £ 10 or 
more . Just send us the difference . 'Mw!re', JUSl one sunple rule .... we can only agree to buy bac k ,o ltw are that's in workmg orde r. 
Look a t our super selec1ion and complete the order form to take advantage of the honest m ftware deal ever, or telephone your order to 
Softwar e Centre on 01-487-5974 , quoting your A.ccess/B,uclaycard number (24-hour 1elephone service). 

B.B.C. MICRO . . 
'"' "" "" ... • 
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"" "" "" = "" "" "" 
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_...,_ 
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COMMODORE 64 ....... . ..... ...... . ..... 
"""" ''"''" = ::::: ;:1• 
NEW ..... 
NEW ..... ..... ..... ..... ..... ..... 
NEW ..... 

I'(.._ n , 1 .?J-JL'1 ~ .111t1' 
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SOITWARE CENTRE 24 BOUR BOT-
LINE ORDER SERVICE 01-487-5974 

SINCLAIR ZX8 l 

"" '"' '"' "" ... 
"" 

--------------... 
...... ...... ...... ...... ...... ...... ...... ..... ..... 
2SE010 
2'Sl0ll 

"""" 20(013 
20E:01, 
2'6(01S 

COPYRIGHT WARNl<G. rT IS AGAINST THE LAW TO COPY SOFTWARE PURCHASED FROM US 

N "'° JUi-.ll}.J , ,, 

.... .... ... ... .... ... ..... .... .... .. .. .... ..... .... ..... .... .... ., .. .... .... .... .... .. ... .... ..... ..... .... .... .... .... .... .... .... .... .... .... .... .... 
u .• .... .... .... .... .... .... ... ..... ..... .... .... .... .... .... 
cu , ...... 
"·" ""·" "'" ..... .. .. .... .... 

tu .• .. ... ..... 
"·" .... ..... .. .. .... ..... ..... 
"" .. ... 

t l t.N .... 
t ll .M [I._. 
t l l. M 

"·" .. .. 

D .N 
a ... 
a ... ..... 
a• .... ..... 
u .• .. .. ..... .... ..... .... .. ... ... 



llltCLAJ:a ID I coat. ..,_, 
,NIWJt[~:t 
~ .. HauMN*I, ..._. 
Jvw,t(~S 
F-...,Owl 
o,:trww.ra­
a, :,s-c,.c.~ 
QIS.C:.,Pl'ogr-t 
GlS.C-P!og,-:t 
O,~Pl'ogr-) 
0. S.C:.,Piog,- • 
~s.c:.P,ogo--s 
G69.c-Pl'ogr-· 
01~Pfog,-1 
GIS.C-fll,oo,-1 
010~ a,,,,..,..s..ui.a,, 
[ 1 [nglilnlJl 1 
E2&,gl,l,hU:t .,....,._ ··-........ .. .._ . ,_, 
U~I 
0110.. °"-mw-<l-'C 

"'"'"""' ··­"'""­os-
05 -.,._ 
os-... -----ZXTICToaNI 
ZXD8Dflfflllllr l ~ 
0--.-.:llhle.. 
<><-. ....... 
~ -·-...__, ...__, ----,...._ 
a-, ,oa­.._,..._ -..._,_ 
0.-,30...,,..........,. 
0-5300..------a.i..yw-.is.n,. -·--"-" .,_ ..... ....... ..._ -d­,_ 
'"" .... ---...... --..._ ....... ·­·­-·­..._ --C...CoMO -·­------.._. .... -­,...._ 

MWftAl,q'dSupolitt 
Q. 

... ... ... ... ... ... 

" " ... ... 
'"' '"' ... ... ... ... ... 

Q. 
Q. 
Q. 
a. 
Q. --Q. 
Q. 
Q. 
Q. 

a. 
a. 
Q. 
Q. --Q. 
Q. 
Q. 
Q. 
a. 
Q. 
Q. 
Q. -------.......... --....... ....... ....... ....... 
=== ....... ....... .... ... 
=== -------,. ..... ,. ..... ,....,. ,. ..... ,. ..... --------..... ------....... ....... 
~ -----::::::::: --------..... ..... -­.......... 

"'°" "'°" "'°" "'°" ,,.,,. m,,, ...... 
"'"' :t7'E12'1 

""'" :tn::1:tS 
:t1£117 
:t1E1a 

"'"' "'"" :t1£ 1)1 ,..,., 
"'"' "'"' "'"' :t1£1ll 
11'£1)7 

"'"' "'"' ,,., .. 
:t7'E141 ...... ...... .... ~ 

20( 145 ...... 
20(147 
12E1 ... 
1:t£1 ... 
1:tl!'190 
12£1S1 ....,, ... ... 
020,n ....,. .... ,. ...... 
02t:111 ... ... ... ... ...... ...... ..... 
20Ell7 ..... ..... ...... 
20E191 ...... ... ... ... ... ... ,,. ...... 
""" ...... ...... 
"'"' ...... 
HElt7 ..... ..... 
"""' ...... ..... ...,., 
""" ..... 
""" """ .... .. ...,,. ...... ...,,, 
""'" ""'" ,,.., .. ,,..,,, ,,..,,. ...... 
"""' ....., ...... ,,..,.. ,,.,,. ,..,,, ,,.,,. ...... ...... ,...,, ...... .,.,,. 
HEW 
HEW 

'"' '"' '"' '"' '"' a. • ,..,, ... ,. ..... .... .... .... .... .... ..... .... .... .... .... .... .... .... .... .... 
"·" .... .. .. .. .. ., .. ., .. .... .... .... .. . .. .. .... 

tl0.00 ..... .... .... ..... . ... .... .. ... 
"·" "·" t17.te .... 
u .n 
tU S .... .... .... .... 
D.N ..... 
"·" .. .. 
"·" .... 
'"' .. ... .... .... .. .. 
'"" a. .. ..... 
D.N ..... .... 
"·" tu .• ., .. ..... ..... ..... 

t10.CIO 

"·" ..... 
a.• 
a.• 
a.• 
a.• 
a. • ..... 
a.• 

'"' .... ... ..... 
"" .... .... ., .. ... 
c, .• 
t, .• 

IIIJY 'N 'l'llY 
)IE1.\NS aox .,.~.~ 
Yf)IJll Sl~(;()NI) 
l)(Jll(;ll1.\SE 
* Penonal callen welcome .... c:ome 
along see oar super selection! 

VIC20 
.......Al,q .~ 

= 01Y001 g::: ...,.. 
"" - """" r::: . .. ....... ... . .. ::: .... .. . .. .... 
"" A.$.IC :;: .... 
"' = ,wo,o ::: . .. ::: :~ :: ... 
"' = :=:: g:: 
:: - :=:: ~:::: 
"' s. := m:: 

c.-. ::::: m:: c.-. 
c..- :::: t l4 .• 
c.-. (14 •• = ....... ...... 

"' "'""' t 1• .• ....... "·" "" - '"""" t 1t.• - ...... r:;:: - '"""' - ::= t , • .• 

I """" ~:~: 
::= t:: 
::= ::: 

"' 
::= g:: 
::= .... 

"' "·" "' """' .... = ....... g:: ""''" = .. - g:: ,,vcw, - ::= g:: = """' "·" - ""'" ~:~: - '"""' = """' r,::: '""" 
"' - ::= t, ... = .... 

""'" [ .... .._ OOV1 .. .. .. 
~ 

O&VUO .... 
Cl&VUI .... ...... .... .. _ ..... .•. ,, . .. .. 
'"'n n • - ::rr: :: -- "''"" ~::: - '""" === 
.....,. ., .. 
"""" ""' ::t: ....... ""' °'"'" ""' ::= ,,_ 

""' ...... "·" ~~. 
.,_ ., .. g:~;g: .... -- .... 

'"' -- 5~l5 .... -- [09 

::' -- nu, -- g:~:: ~:: = ---- cwv,,o ::: = -- CWV111 
~ cwv11:t ::: = -- :~::: --Cl\J!!·JJ!Sf .R~l\l,.,~!\8- .. 

can us righl tNfaY. 

: co,.-. g:~::: ::: --: .,,..,,_ g:~::~ ~:.: --"' -- :~:: ::: .. ~ 
COPYRIGHT WARNING ALL LISTED PROGRAMS ARE PROTECTED BY COPYRIGHT 



.... ,...~ 
~2~ -.. --- ... .. -- .... ,, :: .. ---(NVIZ, .. ---(N V1k 

"' -- CNVt:25 g::: _..,, - C-No 

"' -- CNVIN 

?::~ """"' m: -- ::~~= ... "" -- "°"' "'""'· --- ..... =-- "" -- ,.._ .,,. ---c.-. -- =:~ ..... ... - - """' ~ -- - ..... .. _ ... -- """' -- - 22V ... :.:: """"" ... - - ....,, rn.--- - 22V•" T.,,. ol..._... "" -- """' ~: ~w!.':'f" - 22V' " :.:: ~ANo..olAflptw "" -- ,._ - 22V ... -- "" -- """"' g.-:: -- - 22V, .. :.:: -w- "" -- ''""" ---- - 22'V1•7 n.~o1~ "" - - ...... ...,. --- - :::: ... i;_:wo.,~Omttllll "" -- """" .. .,. --- - :.:: - ...... "" -- ...... ru:: -· -...H =~:: -.. ..... "" -- ....,., -· -" ..... ... _ 
"" -- ...... mi: -· =" e&V1J1 ..... °'*"~'°"""' r= -- ..... -·- •v1sz ... - -- "'"'"' ~: ,..- - 12V1"3 .... -- -- "'"'" - - 12V15( n.• -- -- "'"'" :: -- - 12V1'6 ., .. 

~°C -- .... ,. ,_ - 12V1!11 r, .-.. 

'"' ,.-. ...,,, = .._ .... - 12VH7 , .. -- '"' """" ~~ - 12V1!11 0 .N .. - "" 
...,,, lll:: ...... 10Y1!11 .... :: ,,..,,.. --0.. 

~ 
19111«:I .... s,oo,r m: =-r.- 191119' ru:: - ""'*' 19111t2 

:' -· ~: -- 19111'3 ., .... -=-- = :::: g: .. .....,. m:: "" -- -..... =- IIVI .. 
r~1: "" -- - = -""' l,Vlf7 

'"' 
_._, ...... - - ~:: £: '"' - ....,r .... =. - "" - .... .,, .. - ...... 

'"' -.. ... """' ...... -- - !!,2'11171 .... 
'"' ,_. ... """"' .. .... --- ..... """' ...... - ·- ..... ...,,,. ..... - "" ----· = ;::".:=" '"' ~~ C. •50olrl 

HOll'lt~ ...... ..... t3V1U t11 .• :: - ...... .,, ... -- ....... ""'" .... -- -- ''°"' ...... -~- ....... ""'" t11 .• 

!::~ ....... """' r11 .• =-- :: -- .,.,... ... .. 
==== ...... :::: = ,,.,,,, tll .• ....... :: .,,..r - .... --- - - .... _ ... _ 
;:::: t::::: ,,.... ...... - - - .... -- :: ·- .,.. ~- - - .... - ==== •1'0 100 :::: - :: .-ro,01· - = ::: - -- .-ro,m ::::: ,_ ..... -=.. - = ::: - :: ==== .-ro,oi,· -· •701CM ::::: - -· '"' [- .-1011111· e::.,,_......-, - = ::: -co.- "" ::gr m1: ..,._ ..__ 

'"' ........... ..,._ = g:: -- '"' ... .... "'" :Z.."': - -~ "" ...... r11.10 ..,._ = g:: 
. ...__ 

...,.,_ = "'"""'- = ., ... BUY WITH CONFIDENCE .... TRY - - g: -- ....... = A!J!)~~~ ·~ · fi.f0 ,_ - ., .. =- ....... NEW ., .. ....... - .... ::.-:..:=-·· .... a ... __ .. • a~ ·- NEW .... - NEW [: 
Aememt,e,, - 9r9 pleg.d IO ~ bflC*. 'f(NI 1 f) ....... -- = :.:: IOftw.-.~--~ oftqUIYMrl!O! , • - gr .... c.Mllklguev-... . provdldyou l)UrCNM ~ lll'om ~I ; ....... = :.:: - Uf , AnCI you g111 a lul mcw#I IO deoci9 .....,,.,_ IO Q9P ....... = .... 'fQJlaollw•e0tbentficln:,,l'IN~CC*)I'\ 

= - ., .. C>r<XUae.lyou.....,1or-..nl'#OormcnlOftw .. lllfnl8Qalflltr.purmas,e ....... = O ,N of a more~ .-n !hen prCMOld ,_ '*' nti.i purchase pa doel no1 

~'""""' - ..... exceed N ofh new prog,a'TI you_,.. -"lbel\flAl¥110help 

SOITWARE CENTRE 128 WIGMORE STREET LONDON Wl Tel 01-4 87-5974 
BRANCHES:LEICESTER ILFORD SOUTIIAMPTON 

30 New Walle Leic:elter . 426 CranbrooJr: ROid. The Sotrware Cent r e. 112 East Stree1 . 
Tel (0633) 533104. Cants Kill, llford, Tel O 1-554-6574. Southampto n.SOl lHO, Tel0703-2 4703. 

·------------------· Please rush me the following programs, And put me on the Sofware Centre mailinQ' list for program up-dates and 
great special pwchase offers . I oonfirm that I shall noc attempt to copy any pro0ram bought rrom Software Centre. 
Nome 

N,me 

N,me 

Cheque C ) Poslal o rd er ( ) enclosed 

Pleuedeb11myAcceu ( ) Buci.~ud( ) 1nthesumoft 

My com!)l.11er 11 (ma.ke) 

Memory 

N.,,,. 

Addr ess 

Code No 

Code No 

Code No 
Total or d e r val u e£ 

ACCOW>I"' 

Model 

Penpheul s 

POSI code CUSl<>mer Tel No 

Sqned Pte•se allo w up to 14 do1ys for delivery 

SEND TO : 
SOFTWARE CENTRE 
128 WJG MORE STREET 
LONDON WI 
01--487-59 74 
OR YOUR NEAREST BRAN CH. 

·------------------· 



Mobile lOMb 
The UK'st'in1 por 1ablc y.·11h a hard 11vc is,nmaan,ma rk«t ly 
d1skonboardshouldbc1n1heshops Bu11he s~ 1cm givcs)"OU 1t.ha1 by 
1n Augus1 cur rent slandardsisa ,a s1capaa1 y. 

Necdtc:M1osa)ll~f romthe and t,'tn ,r,,, l80C P M Of"K'nla­
US- 1he Ka)'l)JO 10 (P<_N. lnur 11on 1suMxc11mg1t al ka sl 1uara n­
/1) 1S produecd by lhe Cahforman ten )OU acttU 10 plc nl) of M}fl· 
oo tfit Non- LnwarSys tc ms Om ·cn y.·arc: In the US the Kaypro IO 1s 
by a ZM. 1t.11h 64K of RAM. 11 sold 1t.1th busmess apphcaoons 

Cincom's personal approach 
llw way mul11nat100al main frame 
M>flwarc supphcn arc falling o,·c r 
themKlvcs to get m10 t he pcnonal 
computer business mus1 bt grat,fy­
"'I 1omtcrocn 1hus1asts 

Cinrom Systems is the la1a 1. 

:'!,'~r!::r ~~(~~~~ 
ncssmcn who Wt 11 IBMJ270 tcr­
m,nals hooked into mainrra m« 

The lirsc 1wo ekmt n b or 1hc 
scrics arc Man-G raph and Man· 
TcllC-paphtc:undcucp,OCU!i ml 
sof1warc 1ha1 look a CUI a bo,·c rhe 
a, ·cra1c ca~uc Bu1 dicy' rc also a 
notc h a bcwc the a,·cragc clmie'n e 
pncc - Man-G raph CO§l.5 £S.t:,9S 
and Man·Tc111 bct .,·een £9.800 and 
£17..500. and thc.n you need about 
£.Y•m for the mainframe 

mcludn1 n 11ss lnlmgclcc1n 1:-blue- md udcd , and UK d1s1ribu1or CK 1--- -------------- -< 
cas,r a 9.n Kfttn and a IOMb rompu tcn of Ptymoot h (07S2 
Winchotc r d1sl h costs S2.79S ,n 78031 t ) may ro1io,.,su11 
lhc US - 1n 1h1s country 11 should lf)·ou1t.-.in11opf0jram11 )·ours,rlf 
~ 1 you back abou t 0.000 11 offers S-Baste , op11onal Pa""al, 

Portabiht y ,s a k>osc term ror a FOftran, MKJo assc:mbk r . and 
Taming of Unix 

dcvicc I ha t "'e1ghs J I lbs, and even Cobol Its 1ntcrfatts a rc 11t.·o ~nal Um,i; comm a nds 4 la cartr a rc Root 
,n Non-L1Mar·s promo1,onal pons and one par.llllcl Centromcs· Computcn ' •nyof ta kmg1hes1ram 
brochure the Kaypro-1ocin1 tll«u· l)l)C OUI of usmg 1he heft) 16-bil ope ra I· 

f.,======::.===::;:== ====="1 ina;:c: ms 10 ma ke Un1J1 more 

nU11m-n. ......... ,..... ........ _ ... . ....._ ...... 
~---·---- .......... nw. ...... ,.-.. .. .., ........................................... .. .................................... ......., ... 
......... -"' ............ 1.291 ............. ....... _ .......... u .. ., .......... _ ........... ..., ....................................... ....., 
......... lll4ll. 

apprGa<"hablc for busmas uscf!; by 
h1d1ng 11 bt h1nd a rncnu-dn,en 
fronl-cnd Un1J1 hlll long been a 
rommcrnal ugly duckling. despite 
,ts Jk'Off'nsc as a mul1,-uscr. muh 1-
1u k1ng opc r:um1 S)~lcm for 16-bit 
m1CJ01. but Root feels 11 offers 100 
manyfac1h1tn 

The company ,s try ,ng to s.i1n up 
the hard1t.·arc manufaclurcn 10 
bundle the pa,ckaic, Roolm ap. 
along 1t.·11h 1hc11 Uno: systems It 
PfOVKks a SCI of menus compklC' 
y.·1th help files to C"O\·cr each of 1hc 
Un,x comm ands. a nd the re arc 
opuonal f:100 add-ons 10 the baste 
(2(X) syslc m to g,,c users a d, uy 
fac,hty. a spookr . clca ronte ma,I. 

and for £SOO the ablb1y 10 add and 
tai lor 1hc1r oy,-n comma nd menu, 
putt1n1 the ir most common ly U'ICd 
commands at the 1opkvd. wiy . co 
ma ke the $)'Stem faster to use 

So far, Root has~1ir,cd upTorc h, 
GEC . Pkuey. Bleasdale and Ofer 
f<>f' its Unix 1mpkmcn1a11on on top 
of whkh Roocmap will run 

1"ht Un1J1 manu al ,s about Jtn 
1htek.' sa,d Andre., T<A1gcr . 
Root•sappt.ca uonsd irtttor 'So1t.·c 
hn c harMssc:d as much o f 1ha1 
fk ll1bili1y as pos.s.bk y.·1th1n a 
mcnu -dri,·cn p,odue1 . alon& 1t.'t1h 
user hclp a1c,·c l')' stagc · 

Rooth nk , Root'1 own 1mpk· 
mcn1a1100 of the UCSD p.sys1em 
under Unix, "'·111 aho bc ava,labk as 
an opllOfl on the Roormap mc:nu 
And Rooc rcckoos 1ha1 Roo1map 
"111 al'IO make a procra mmcr 1r11n· 
in&atdi n Unillcomma nds . 

At last! A joystick that works! 

10 

Cambridge Computing bring you the first intelligent joystick. 

Works on all e)(isting software - regardless of wMch keys 
the program uses. No need for specially written software . 

Features: 

e Compatib le w ith : 
Spec trum, ZX81 , Jupiter Ace 

e 2 Fire buttons 

e 8 Directions 

e Plugs into edge connec tor 

Name 

Address . 

Please send me JOYSficks@ £26 00 tor the 
SooctrumO ZX810 Jupite<"""D 
Cheques •nd P.O s made payable to · c.- Comouttng , 
1 Benton Street , Camondge C84 30J 

DNler enQU6ries wek:ome - pte•.se nng C P Lloyd on 
Ca- (0223) S22905 

P( , JLNEll,.JUN E 2'.198J 
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Setting a cat • • 
Parallel line 

• for Sinclair 
Spectrum ulJCn~ >Aho 'lti&nt to hool 
up their mt«o to a Ccntroo~typc 
pnn1cr can take a klok at an 
mtcrfacc rrom lll ldc rb.ay 

~t-S<tl for L1sa·l1kc graph~ 1111th 
a11endan1 mouse for Commodore 
machmn 

Commodor(' dcmonstr.1tcd II 
nn~ or 50f1111ue using th('~ t«h· 
niqU('Jat 1hcConsumcr D cc1romo 
Sholll· m Chtcago and the eompanv 
has confirmed 1ha1 tht' prodU\:b..., ,II 
be a, ·allable m 1hc UK a t 1he same 
time as !he) arc rclcalJCd 1n the US 

Thc ~fl,,..arc K'tK'S runs under 
1he u1k or Magi<' [>ed, and each 
proeram ,s priced at under SIOO in 
the US Pncn for the UK ha\c ,c1 
10 be announced 

As .... ,,h l.i).I. M.ig_.c Ocslt: USfM; 
p.cturn on the screen to rcprcscnl 
funcu ons Sofor1hc 0T)pcandHlc' 
11,·ord processing progr :.m a l)pc· 
III nlcr. 111as1c1>3pcrt>a,lct a nd ril1ng 
cabinet arc used A hand-held 
dcv,cc ,s used 10 lnO\C a porntcr 
a round 1he scr«n and )Clccl an 
opuon 

E, ·cryonc: c-be •ould call one of 
these a mous.r Commodore calb ,t 
a cat 

Commodofc1scagcvabou t 111hcn 
Magic Dcsl • 111 be a,a ,labk in the 
UK and ho-,. mlK'h11 •1IIC()(t 

·we do no1 a nnounce product~ 
unlll thev become av.111lablc: said 
John Baxt er . Cornmodore 0s 
mar\.('lm g manager 'All I C<1n 1cll 
you is that 11 ....,.,11 be rc-lcaSC"d ,n the 
UK 11 thc s.amc 11mc a,, 1,srclc ascd 
mthcSlat('S 

·we operate our Ollln pr,cing 
pohcy m 1he U K, charging 111hat •c 
thml the market 111111 bear a nd.,. ha! 
"'t 1h1nk tM produ<'t 1S 111or1h A, a 
rt"liult some of our pr oducts a re 
cheapcr than the) arc ,n the S1a1c-s 
• ·hik: Olhcn a rc more cxpcnsh·c: 
Ms.aid . 

The Ccn1ronia-1ypc p.rallcl m­
tc:rfatt comn "'I th spcaa t pnntcr 
sor1v.·arc. a \1mpk \ftoord proet"SSOf. 
cabk and plus fOf £45 1ndudin1 
VAT . 

A dclu'"c ,crwonoflhc mlcrfacc­
for around £S5 romn "'"h a 
custom,s«I ,·cnion or the Ta .. ,,,ord 
T,r;o word proccwor pac:kaac. 

With this ,n1crf110C you don' t 
tuVC" to f('fflO\'C the ta r IOC kCI from 
1hc Spectrum •hen sa,ing • 
program . 

-------------------- - --- --- 1 l hlderbay1sakooffcnn&u-<n• 

• among the L·1sas "'""' '° ny =·'"'"or '" 

• • 
F"1\'C mon1hs afl cr ,1s launch ,n the 
UK Applc"s Lisa (PC"\ ,m,<' /) ,s 
dut to hit tM st rccls 1n Augu~t 

Full-teak production of lhc 
mKhinc in the US hils alrc-iitdy 
, 1ar1cd and dc.ilc" •n th(' UK 
W>Uld begrn 10 get their )IOC .. S by 
Jul y 

The ·mousc·,)~tcm 111,llro,t)OU 
Dl,5((1 plus VAT and n ••II come 
•1t h sc,cnfull) •n•c1ra1C'dw,f1111arc 

paclagc,. and ..... 11 use sc,cral tan· 
gua~ 

The l6-bi1 m,cro uses !he N!I))} 

Motorola prOCc)S()r. ha~ ,,,..o 860K 
Ropptcs and one-SMb Pr ofile.-hard 
d1sl and run s an opcratmg ~)')IC'm 
called Appk Lisa Appk D alw 
1hr01111ng ,n one of its dot matru: 
prm1ers toromplcle 1hc paclagc 

1lic machmc 111111 come 1111th a 
ont·)Ur 1uaran1c-c and ~,n M 

IIUAllllll-1,-....,_ .... mc ..... ,-c.M. .... ...., , .......... ..,..._ .. ,.....,,..... ......... , ......... ...... .. ,.... .. ...,.._.,_. .......................... ...... 
..... .., ....................... (1 .................. .. 
.... nJ.N..i.._,. .... ,., • ..,.,.._._ .. .....,.. .. _.. 
..... __ ......., __ ..... 1 ................ ...... 
..-z .... ,u ......... ~ ..................... ~ .. .................................................. ~ 

Twindata gets Sirius Control 
If Ma ster Control Proeram~ con· 
11n11e 10 ca1ch on a1 thcu prc~n1 
ra1cMCPcouldwonlosc•bjl1n gas 
alcrmo( abusc 

Thc latcsi control proeram 
,comes from Tv, ,ndata and is ,n· 
tended for the Sm us under CP 
M-86 . A YCtSIOfl for MSDOS is on 
lhc way. Tw1nda1a'1 Structured 
Menu Sys.tcm (SMS) fflOU\d 1we 
you a fr amework to pu t all your 
S}'$1ems and appllCIIIIOns wft111are 
in one ma1.111ficen1 baskt1 

12 

SMS romn up 1111\h po•cr--on 
and 11 tak" ,·oustr a,ghl mto a scr1Cs 
of menu, - the func1ions II offers 
m<I) be from the opcra tmg ~)Mem 
or from apphca110m; sullt"i. accord· 
mg 10 ho,,. )'OU h<ue bu,11 the: 

\lructure and •hat )ou·,e 1ncludC'd 

'"'' SMS ,s 1~0 main protnms. ~ 
to crc:oe files of runctlOll dc~n p­
tions and lhc st.11nd.ud mcnu dis· 
play. and ont con1rol pro,ram IO 
dt~a) menus and control 'iCk-c· 
IIOlls. II 1a lcsnoc"Ctr.11~1orage horn 
M1<:rosoft BaslC and a«ordmg to 
1 ·•1nda1a is s1n1,g.h1ronur<I 10 lJCI 
upanduSt 

The ros1 of pro1cc:11011 from an 
opcra11n&S)')t(m111,II m t.h1,C",1)('bc 
ln5 than £100 For the MSDOS 
,·ers10n. ~hich I§ due OUI 1n July. II 
111111 be roughl) the wmc 

lbc S)"Stcm~ IIOIII CO\ercd tw 
sofl•a rc of 1h1s t) pc ifK"ludc Torch . 
Commodore and Smus 

busmc·sspachgn•,.1thademo1apc 
for0.9S . 

1be CIISSCUC has U"rpts from 
au, lablc from Ltsa lnforma tton Stock Cont~. Payrol l and S1a1u­
Ccnt rcuround thcrouotry Apple tory Sick Pay prO&f•ms. 
ia)"S there should be: ISO of thnc lfyoubuyoncofthcp;tChge.-.thc 
tt nu n b) nut )C:U O 9S ,s dcd~ed from the'°'' 

lnthcuscr -fncndlm csutakcs thc ~hck. Sakm of Ht ldcrb.ay wiKl. 
I.is.a s«ms 10 ha,·c b«n O\CMalen '1be demo tape givn the UKr a 
b) dc\ck>pmcnts since us launch 1as1cor111haupackag('1,l1kcbdore 
Hutnoncoft1inouonalcompcl1loJ1ii hedccidN111hcthcr Of no! he 111anH 
- V!SIOn. for ci1ampk. or ~hero- 1t • 
soft's mous,r. or Ga\·1lan - has COf'llkt ~hkkr b.iy on 0 1 ·"85 
dch\ered )Cl 10S9 

Mr Micro backs a Hunchy 
T•-o new ad, ·cntu rc gamc-s a rc out 
from Mr r..ll<'fo- l lunchy . ror1M 
48K Sptttrum, .11nd Ocngo. ror the 
une xpa nded Vk: 20- both CO&ting 
£6.90. 

lf un<h} rea1urcs a hunchb.acl 
111ho has 10 leap around name, and 
a,CMd fl) ,ng,pc an to re~ Esmcr­
a ld1. • ho is 1rar,x-d ,n a lC)IIIC't l)u1 
,n order 10 be rncucd. Es.mera lda 
mm1 sho\·c her hcar1 out of lhc 
turret 11,1ndow so lhat llunch y can 
1ouch, 1-on l) 1h('n"he1mmunc10 
harm 

Th,s ,rcadr·l)pc game fc-aturcs 

speech. and s1anda rd JO),tlCLs ca n 
bcused 

Dcngo is a ,1r .11e1y a rcade·t)pe 
game abou1 an atomic E.skuno.,. ho 
has 10,IKk bk>cksoftcc-at the ~JlOIII· 

)ell. 111ho \.ccp lr)m g 10 1rampk 
h1m Th ,~oncromcsrompk1e11,11 h 
music to lt\C'n thmgs up 

James Grcpy. ma n:.gmg direc· 
1or of Mr r..1tcm. \41)'5 the comp.in) 
aims to bn ng 001 1wo g:un~ 1 
mon1h - 1cn morc11,1llbcoutb) lhc 
end of July 
Mr Miao is ,n M anchcs1er on 
(061) 728 2282 

Software mart 
for Spectrums 
Spcctrumuseoc;;,.n no111 bu).IIC:llor 
C'(Changc scrond hand ,off 11, arc 
1hrough a n orga n•~t.on called 1hc 
bchangc SoctcC) (VC.l:S) 

The org.im!>:lllon h .11, been 
form«I b) a p:roup of Spc<1rum 
en1hus.a s1s, and 11 hopes to c-ncour· 
a~ people to UlJC a much • tdcr 
rangcof)()ft111are 

If you 11,ant 10 sell !iOfl•are. 
VGLS' s compute r 111ill ma1ch the 
)()fl•11re )'OU 111.1nl co !,C'll lo potcn· 
tialbuyers 

Ifs then up 10 purcha~r and 
Klk r 10 make the 1ransaction 

T o prc\·c n t soft111--;uc bcmg nppc<I 

off. VGESstreM<n lh a1all~ft111arc­
mus1 be o,pna l 11111h 1hc rdcun t 
ca n ons and instruction s 

I( 111sn·11hc mfot"manon will be 
p iilSscd on to lhc appropn.11te au· 
thori t,«. 

l o help ,mprmc the scntce and 
C'O\·cr 11S cost. a fee o f .50p pcr 
program1schargcd Atlhemom('nt 
VGl:.Sisa pilot Khenw •htehplan~ 
to run un11l 1hc mtd<lk or 198-1 If 
successful 11 •111 be talcn up 
romnM..10.111) 

For further mforma11ot1 co n1act 
The S«rc1ar). VGl:.-S. lS Rona 
Road .l..ondot1N W)2 H Y 

I'll\ JU M l.lJL'-1 'l'I 1911.l 



SAVE MONEYoN 
SPECTRUM 
GAM Es Here's your chance to sare £1 on one of fire 

top Spectrum games from John Menzies. 

30 DESERT PATROL 
from Computer Rentals 
..£4:95"' 0.95 

Ju st cut out and keep the 
coupon below togeth er with 

th ose in th e next thr ee 
iss ues. \Vh en you 've 

collecte d a ll four take t hem 
to a br anch or Jo h n Menzies 

with a comput er 
departnwnt and claim your 
£ I off any one orth e top five 

casse tt es pictured here. 
T hat 's a ll you have to do! 

But remember , don ' t delay. 
This offer closes on J uly 30 , 

1983 . 

THE BLACK HOLE ROADRUNNER r-----------· 
from Quest from Ptotek 

5.49" £4.49 .£5.-95' £4.95 I - - - - • ~ 
I 

........... w. .... 
To get PCN everJ week, send off the Sllbsctiption card in this .. .-. - • - a 
week's iuue. Don't miss this offer because yow newsagent has sold out! I ::::::-...: ::::.. "': 

~Sffl'Dffl-11 ::--..::::_ ~ 
I 



LIMITED OFFER 
DEDUCT 10% IF BUYING 
TWO OR MORE TAPES 

QUALITY SOFTWARE FOR 
THE DRAGON 32K 

GOLDEN APPLES :· Steal the apples, then defeat 
the warl oc k CB.45 

PLANETARY TRADER: · Choose your cargo. t hen 
deliver it- if you can CS.95 

SURPRISE:- Spells, gian ts, a magic ring -but not 
another 'Lord of the Ring' (8.45 

· NEW SOFTWARE FOR THE SPECTRUM 
(£7 .95 EACH) 

STAR FIRE (48K ontv):· Aid the galaxy of the Xtudan battle 
c ruisers,• game of slrat9ily and skdl 

GOL F:· ( 16K & 48KI :· Who's the Ch1mp t ion, then? 

VOMPER 116K & 48K):· Command the Paras and comple1e 1he 
impossible 

SHEEPWALKER l48K onty):· Sheepdog 1t1als 1n yO\lr living room 

Pric e Includ es po•t•g• • nd packing . All tapH 
gueranteed 

TAPESOFT (Dept PCN) 
55 Morley Road, Tw ickenham , TW1 2HG. 

Specialists in Telecommunications 

TORCH Hardware and Software 
Also zao Disk Pack for BBC Micro 

We selected TORCH for our own demanding 
requirements. We can now offer It to you. 

Ring Richard Thompson 
tor details and demonstration 

TELEMATICS WEST 
31 Dyer Street 
CIRENCESTER 
Glos. GL7 2PP 

Telephone: 
(0285) 68349 

Telex: 437269 

_ cry\/f t ~64 /NrllOCu:rrJIIY CTFER 
C/ r .Las e1 Pl!/C( m, · '"" 
Jifl.STER is • tot•lly new concept ••• • C0111Plete ~kage 
for progr • deYelopment. NOlr it's av11l.t>le ror the 
C8M 64, with 9'.5 new COftllands, inc ludi ng Buie I V ••• 
as well as Toolk.it functl ons, !(eyed •ccess to dlstc, 
screen Nn.oe-nt, user-definable lnp.,,t zones, report 
oenentor, 22-pl.ce erittwetlc, date control, dlh 
a.preulon, string seareh , screen plotttn,g, screen 
wirp, QPtlonal sortware protection key, .-.cl .:ire ••• 
As well as the C8M 1S41 disk, Master oan ,upport all 
C8M di sk -odels 40.a to 9090 with its (optlon1l) IEEE 
lnterf.ce, and 1s ,upplled with • full user Reference 
Mil"lual, Qulclic Reference Gulde and ~ progrant1 '. 

CVizawrite 64 ~CI AL IYFER 
PRICE l&J•VATI 

Designed especlelly fo r the C8M 64, V1.t1Wr1te 64 1s I 
h1t1'1-perfol"ll9nce , lo--cost word proce sso r, with on-­
screen ror..ttlng. v1zur 1te takes full ldv.-..tlll}e or 
the 611's coloor, graphics 1nd l!l?!M)ty features, and 
!J.JPP:)tls virtually ,r,y printer. It can even read ted 
rra. wor~ro. worocrart or Silicon orr1ce rue s .•• 
Together with \llzaSpell. \llzaWrlte ~ offers UW: 
ulti•te in personel COIC)Uter word p~sslngl 

IOUCU , .. ... "'" . ''" , • .,. Jv•t h • ., ... , ,, .. . c_.,. 
,.,.hrC,, • . l'I U H lth ~ M • r • dlt f•r fr•• ( .. <'•hf • t .... 1 

0• 00 1"" IWOII HUIOIU "OCI IJ I "•r r, Olo01CO ,.,.ICU , o.tot• ,1 
"'H/ICUl"NICl#( / ... U r(,. "''"" COIUUf, • ccus, ... a. ... cuo 011 
fW'1C U l ff(l(II. rru_,,.. 01-u,-n ,. f OII s•Hf-0.0 O(VUC II, 
"'sr 111rr u u,., '" c•to1r IHI ,1 usc•s POCIIJ. 111r, us, 

Ca~ca SaHware 

THE HOME 
COMPUTER 

We specialize in Micro-Computer.. fo, 
home and business 

CURRENTLY IN STOCK 
BBC MOOEL ·13· ORAGON32 NEWtlR.AJN MODEL/\ 
NEW8/WN MODEL l'D ORIC· I 14&<1 ZX SPECTRUM (161<1 
ZX SPECTRUM f'48K) /\TAAi 400 ATARI 800 

comPUTASOLVE LT[]. 
M ICRO COMf'UTER SYSTEMS FOR THE MOOERN BUSINESS 

8 Central Parade , SL Marks H IIL Surblton. Surrey . 

c:,:.1;!:f;~~~~~ 



Don' t carry a LOAD on your shoulders, unburden yourself on PCN's letters page.(.j,llEli J 

tht:ir:c~rc~~:rc~::~~~y The great ~~~·~i.~:u~::1~::s.~~=~~ ~ 
lcn crscol umns . Fun ny. feisty cable fable 1he ultim ate. 1 .... ould ha"·e 
o rfa nciful,you rlcuercould Jn Mic:ropacd1a on disk drives thoug.ht,you'dbeforcedtoscll 
winyou.£ 10if it' so fstarstatus. (issue 12). )'OU suggest that ·a the old chip. rack and take up 
WRIT£TO: Random Access. computer compa tible \Crs,on somet hing more challenging . 
PtnonolComp11ttrN r~·s. of this machine (laser v1s1on ll ang-ghding. for example. 
VNU. E\ elyn ll ouse.62 disk system) would need no M Lut>:rrrict. 
OxfordStr« t .LondonW IA cable' . Gmtdford, Surrty 
2t1G. Are you senously suggesting 

Ballad of the 
BBC blues 
Ode to an lm pa1icn1 Games 
and Gene ra l Use Comp ule r 
Loon ey 

MC. Oh I 'm a sim ple chap. 
Somet imes in a bit of a flap. 
But I do really feel the lack 
Of aBeebgamescartndgcpack. 

Both 1he Vic and Drago n 100 
Can load programs quick ais 

·1,oo· 
So I looked 'e re a nd I looked 

lhere 
I bet I look ed near everyw here. 

PCN £10 Star Letter 

§ 
But per haps I shou ld not fret ' 
·eos with a presen 1 ru be mel 
Then when ~ortly and in a bil 
Someo ne will ge t up . not sit 
To fill the gap so 1t is plugged 
To make me ha ppy . not '° 

bugged 
Oh, casseucs. )CS they a rcgrea1 
But really I've oo time 10 wait . 

So someone had bett er make a 
chip 

Tobeuer my life and make it hip 
There now bos!>Cs. ge l of your 

backs 
T o mak e me a couple of ROM 

game pach ! 

David Dun ning 
Chord, Somerset 

A las K-'e know1h, 1ro11bled scene 
That mak,s us all of p/1,g-ins 
dllam 
So let ,a hofN that 'u, th, full 
That cartridge comes to help lH 

all! 
('TU likely that b)' late July 
We'll ha,·c th, kit , but bye and 

b)'C 
'TU comm on now for promised 

dates 
Tobe more than a triflcla1e'> 
f:d. 

that data 10 and from the 
romputer would be transm ,tted 
using infr a red? 

Thissuggesl.s that 1hccornpu· 
ter wou ld have 10 be ·pc>1ntcd' at 
its disk drives. which would 
se riously restrict the manoc:uv· 
rabili1yofthe system. 
RM cG1/lmary 
Abud un 

W1cldmgoforopycuttmgknifc, 
t1"tll hone d 10 mmmmg 0 1,vr­
long ar1icla to the SJXJU a1·a1l· 
able on a page. sadly chopped 
off a subseque nt pa ragrap h ,n 
thu article t1·h1ch would ha,·e 
said: '8 t1t any plans fo r cordless 
compwers would first ha, ·, to 
o,·,rcomethcproblcmsof1rans­
mitting large am ounu of data 
wry qt1ick/y wirhout ai,.,,,·ave 
'noise' and 1hc 1nh,rcn1 /imita· 
tiom on the number of s,gnu/s 
1ha1 could be tran.muued at once 
l'ia infra-red . ' A sad 1rm11nmg 
well spo11cd by thr sharp~ 1·rd 
man from Aht-rtlN'n - f.d. 

Lore of the 
marketplace 
I know micros arc suppose d lo 
mak e you come race 10 face with 
the fulur e. but 1h1s is ridiculous 
. , . lla, e you hea rd the one 
about 1hc micro manufact urer 
tha l ran a senes of ads fcatunng 
1estimon 1alsfor a 'c heaper ' 16K 
vcrSK>n ) 'OU couldn't actua lly 
buy v.hen the ad fin.t camcou1. 
toget her with a mod em which 
' 1s ct rta 1nly unusual m a 
machine of 1his price'? I 
wouldn 't ha1·e said it v.·a.'l part1· 
cu lar ly unusua l. in thal. like a n 
awful 101 of 01hc r add-0 ns for a n 
awful lot of 01hcr machine s. 11 
isn't actually o ut )Cl 

Then the re's the software 
company Chai advc n ises its 
word processo r as ·Compatible 
w11h ~I m1cr(» Sec 1able • 
On1 ea nn gdown the page lo the 
table )OU find 11\ compa11blc 
with the BBC A.Band Torch. 

And as for the (various) 
companies cla 1mingsuch t hings 
as 'the uh1matc game for the x 
micro' and ·af ter 1h1s all o ther 
games will be hkc watching 
pain I dry ', etcetc-you ha, •e to 
ask )OUn,clf 1fyou rcallvv. .&nt to 

'----- ---- ---- - --- -
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Atari owner 
hits back 
lsAta ri-bashmg now a national 
past ime ? You r JOyst1ek rcV1ew 
was less tha n com phmcnla ry. 
<ksp11e the fact that for a 
s1andard joyst ick I ha, c neve r 
heard a bad v.ord before now. 

Second, ()ix. Your re1·1ev.· 
er's tact1cs m1g.ht work v.1th one 
O,x. but v.hat about 1v.o? 
He/she neglected to ment ion 
jusl how fa r t hey got. 

Last. 1hc en 11rc busmess end 
of the micro mar ket. and many 
o ( the home compu 1ers arc 
based on the 280. On\y a n1d1ot 
would claim any other CP U 
could ma lch 11. 

Also I d1sapp ro,·c ofspl 11tmg 
program s be1v.ecn ·~ ues as 
with Time Bomb . 1hus 'black­
mailing' us in10 buying sub­
sequent issues rathe r than 
onc-offs that interest us. 

Ther e! I've said 11. I think I'll 
go and ha\c a he dov. n . 
Marc Frubury. 
Readmg. Bcrbh,re 

Op inion.1 mry ... and re v1et1•· 

crsmustMhon~stinsayingwhat 
they fo1md. And splitting prog­
roms is mcr ~fy a matter of 
allOCQting space 10 be fa1r to all 
1111cro users. Only the long ona 
run from one t1•u k to anothcr­
U 

What's your 
game? 
I ha, ·c purchased 1he magazine 
from the first •~~uc but as an 
Atan800 ov.nc r I a mcomple1 e­
ly dissat isfied with lhe conle nt 
oft he reviews m Ga mcpla y. 

Since 11.s inceptio n you ha"·e 
wn uen on only .six A1ari ga mes 
compared w11h 21 for the Spee· 
irum . The nearest nval to the 
Spec1rum1s t hcOragon.w11h 13 
game rev1ews (su, 1n one issue). 
Even the Vic 20 has seven 
reviews. 

I do no1 mention the lack of 
ProgramCard.'l (one on ly) as 
these ar c contr ibuted b)' read· 
ers . Howe,·er. Gam epla)' 1:s, I 
ass ume. a n editor ial decis ion 
alone . 

I shall be please d 1f you will 
rcciif y the si1uat1on 
L Lazarus 
Hendon, L.ondon N W4 

Pomt taA.en . .. mor, Alar, on 
1he M'ay (and how about a few 
programs from all )'Oii At ari 
add1cufor ProgramCunb?) ­
f:d . 

THINK 

" 



Lost in a maze of bits and bytes. trap ped in a forest or e rrors or bugged by Basic? Access our HELP 
page ... edited this wee k by Richard King (Max Phillips is in holiday mode) . 

Write- : Max Phillips . Rourine 
lnqu1ne~. l'uso nal Comp14ttr 
Nrws, VNU . E \el)n ll ou§C, 
62 Oxford Street. London 
WI A211G . 

Atari language 
school 

Q I am a no, ·ict sa ,·ing hard lo 
buy a n Atari 800. mostly 

btt:ausr lh nt is an Ata ri Club 
,.·hen IM ork. I han asktd thtm 
,.-hk h language I should con· 
ft ntralton. shK't I ha,t rtad in 
PCN that thu~ •~ othu uwful 
langua1,.-a. 

I had dttldnl on fort h, but 
~k ('llffl(' lhtlr IIOSMtr. ·Gel 
into Bask, ii Mill ght )OU a 
propu i.:roundin,: from "'hkh 
to Slud) more sophisdc 111ed 
langua11:~-' 

T ht"n came-your Star l...clltr. 
' Is Bask a lo"'' te,el langua~?· 
In PCN issul' U . a nd lhisSt' I me 
doubtlnliC ajl:ain. On bt half of 
m)st l f alld 01.htrs Mho may bt 
confu 'Wd, pka w gi\t us somt 
much nttded guidaoct on thi s 
lan11:ua,:t" business . 
Frrd Btnnttr, 
Brxlryh t'uth, EsJrx 

A!;~~~;,~1~ I :·~~~!:~e )~~~ 
the re arc 'iO man ) co ns1dcra· 
lion~ 1mohed. The c,..entml 
dct :uls arc 1ha1 11 1) onl) u-.cful 
to v.orl') abo ut a language tha t 
a) ) OU can actual!) get (1f~ not 
wonh learmng PL I 1f )ou·rc 
thml:mg about bu) mg a Spec­
trum.·~ n Just v.on·1 fi1) . and 
b) each language 1s de,;1gned to 
loOIH• a part1c-ular -.cl of prob · 
lem, . or 10 do a ~pcofic ta,k 

Tha t ,;a id. there is )Our need 
If )OU JUSI want to get an idea 
abou t how a compulc r v.orl: s, 
and no more. 1hcn Bas1cis qU11e 
OK . Just don·1 expect 1ov.rnc a 
really large or complex prog­
ram in 11. 

II isn't 1ha1 Basic is less 
capable than 01hcr languages. 
Just that cer tain facet s of Ba,1c 
lend 10 engender ·bad· pro g­
ramming habit s. v. h1ch mean 
1hat 1here 1s more hkchhood of 
making an error m the logic . 
This 1s most ly ascnbed to the 
lack of ·stru ctured' control in a 
program . . . see the perennial 
d1scuwo n of the relah\e ment s 
of 1he GO TO s1a1eme n1. 

lf )Ou need speed, but expeCl 
IO modify the prog ram at a later 
dale . then Forth is a good 
cho ice but be war ned . it 1sn'tal1 
that easy . Th1s1s partly because 
of the ·un natur al' v.ay 11 v.orks. .. 

u~ing Rc \Cf"\C Poh~h Noiat1on 
Rude l) dc.,.cnhcd :h bad, · 
v.ard). 

Th e other reason is because a 
lot of program mers don' t 
bother to la )' ou 1 I heir progr;1m~ 
so 1ha1 01hers can sc:e v.hat' s 
goingon . ll o ..,.e, ·er. if) Oulcarn 
11 \.\CU, u..e 11 propcrl) and ,1,ck 
10.wme set of ·ru k s" :1bout ho..,. 
you present a hstmg . then 1f , a 
\ <; r) good choice 

For gemn g 1he absolute max· 
1mum perfo rmance . the onl) 
real choice ,s machine -code. 
but t his has the pro blem 1ha1 111s 
\·cry hard 10 wricc ..,.ell. and 
takes a long 11me. The m~t 
essen tial tools 1f )OU cake this 
route are a reall y gooded110r . a 
decent assembler and a library 
ofusefulsubrou11nes . Forcom­
mercial program ming . add a 
hnk·edno r and a debu gger. 
(Wi th 1hesc )'OU could e,cn 
wnt e )Our own language . but 
1t'll1akc1 1mc!) 

The Atari has ~H· ra l lan­
guages a"a1lablc : 
Atari Buie: a fairl) "la nda rd 
Microsoft l)pe. with en hance· 
menh for graph ic) and ~und 

A lan /n,~rmmon . 
8"k: compiltr: produce s a 
mach ine -cod e progr am by 
tran,.la11ng Basic 
U., : a ,;oph1st1ca1ed Ar11ficial 
Intel ligence language. \.\h1ch 
comes complete with an edi tor. 
prettypnnter for pr ograms and 
more . 

Dlluuoft foe, 9421 Wimi,1.(a 
A1·t'r111t•, Chauttor1J1CA 91111. 
ill)) 701-5161. 

a ,er) good a"s,cmbler ;md a 
co--re~1dc n1 cd11or. 1h1s \.\Orh 
w11h other OSS produ ch 

OptmuudSpletn.rSoft M,arr. 
JOJ79 Larudale A1·m1;r, 
Cuputino, CA 950/4 (408) 
446-3099. 
VAlf'ortlt : part of a complete 
suite o( programs . bul especial­
ly good a t graph 1c:s a nd so ulld . 
Suitable for professiona l v.ork . 

Va/par lrlltrn<monal. 3801 E. 
J41J1 St . fuc so11. A.l 8$7/ J 
(()(}]} 790-7141 
At.lri Pascal: has all lhe ma,o r 
feacurc:1o of Pascal . but isn't 
to!a ll) 10 UCSO ) tanda rd. 
0.., .. C: An 1mplement a-
110n of the Small-C lang uage . 
Ocm ·ed from the S)Ste ms lan­
guage C. 11 helps in de\eloping 
real C programs. 

Atari Prognm1 Exfhange, 
Box 3705. Santo Clora, CA 
95055. (408) 727-56()) 
ATMAS: a com ple1e de,elop­
mcnt S)'Slcm for machine lan­
guage progra ms. II com es with 
an ed11or and a macro­
asscmbler . 

£/Comp P11bl,shmg Irie. 53 
Rt'drocJ.. L.mr , Pomo11a, CA 
9176". (714) 611-&J/4. 

Comment on 
my commas 

g Whecn I lry ru nn ing thf' 
rono .... ing simpk program. 
tntera strln g "'·Ith a comma 

In II . I n nd that thf' first pa rt of 
the str in1,t up lo the romma Is 
pri nted. bul not the rest . T he 
compu lerdoes n·1 ghea n • t-:xtra 
l&nored' error. so I lhlnk ii is 

A !::m:r~s ~:: 1~r~~c1 ~~ 
sepa rate dal a fields. In Micro­
soft Basic a chec k is made and if 
you ent er 100 ma ny fie lds. then 
you get the non ·fatal 'Extr a 
ignored' error. In BBC Basic 
t his doesn't happe n . but 
none1hcles s the comma 1sn"t 
acap table in an INPUT stale· 
ment . 

Th ere are lwo ways 10 over· 
come the problem. One is to 
accept anothe r charaCler which 
)Ou don'I need (such as£) and 
to translate tha1 on output. 

This isn't ,ery easy o n 
lhe opera1or, as you can 
imagine. 

Ano 1her (and betl er ) way i'S 
to use one of the sta1cmenu 
wh ich reads the keyboa rd 
directly . such as GET. GETS. 
INK EY or INKEYS. and then 
to concate nate eac h character 
to 1he srnn g. 

Th e prob le m now . though.is 
thal v.ev.111 ha,e lost 1he ed1l1ng 
features in 1he INPlJT siatc ­
mcn1 This 1sn·1 good enough. 
"° t he besl thing todo1s to bui ld 
a PR OC v.h1ch will do v.hat v.e 
v.ant . 

The solution shown below 
(or a variat ion o ( it) has been 
1mplt·mcnted 1n ,·irt ua lly all 
, ·ers 1onso fB as1c. and 1t isas1gn 
o ( lhe shortcom ings of the 
avai la ble Basics lhal such 'S)'S· 
lems · routin es ha,e to be writ ­
ten at all . a nd one maJo r rcaso n 
v.hy more nex1ble languages 
arc a be tt er \.\Capon m the long 
run . ,hou gh they may be harder 
to lear n . 8"k: A+ : a more stru ctured 

Bas ic not d1ss1m1lar to BBC 
Basic. which \.\Orks v.11h the 
, ·ery soph 1st1cated OS. A oper· 
atingsystem . 

some thing to do with separa t ing --------­

C/65 : a ,crst0n o f C which has 
a lmost all 1hc featu res of t he 
dcfin.t1 ,e C language. and 
which generate s mach ine­
code . My chOtce for ·rea l prog­
rammin g·. 
MAC/65: a complete machine · 
code de\elopment \)"1Cm v.11h 

data. 
10 INPUT AS 
20 PRI NT AS 

I "'·an 1 to be abk lo enter 
str ings llil h tom mas In so lhal I 
ca n print out posters on my 
Epson prinlt:r . ll ow do I gel lhe 
rom pu tn- to actt pl the com ma 
in an lNPUT state.mn l ? 
PPat ~I. 
llorn church, Ess~x 

Dragon bonier is 
well guarded 

Q l.s i i ~ iblr lo change lhe 
border colour on t hr Dra­

gon. and ('an I uw • bla('k a nd 
llh ilemonilor "'ilhil ? Ai fa r as I 
know, II (a n only use colour 
moni lon: . 
Oand N~111,·bofd. 
Binm ngham 

lE..FJ-f<OC WOfdJINH1IN.l'IAJ,. , Yl ,f'EN P••• P•ro11- t ...-• 
tot( LrXAI... F·• .Bb • ,tfi 1",L1 ~ · • 1t-• • te11 ri:;1, • c~• 1,1, fiE:t1 d1Pcl.»r• )Q<;al• 
l <J.~• ~f'(~T: l<tl"I ) l'>(')p 40rot,r,d 
l n:',o F'f.'l NT TH.BI r 0 'fl 1•11 Flf t1 pr 1rH i n r-1qht p l •c• 
1,.4,, ff T f 1,1 f'f<HH f1o: = f<lt1 QIPt fh•r•c-t•r .aond print 
l· ••,,1 I f f 1o • f<lj1, ANrr I I MN If to•ccl •P•c-• •nd qo t 110.-c> •lr•ad,t 
, . .. .. , TlltcN I • l I 1 11, • t111acl1,,J. l l:..N11• 1 111 fif.t' t fh~ Chop o,np otf 

f t f If F"° Cf, 1, AND f 1, EIS1o: fl'f:l"I but 1 f not (Ji' or EtS 

11 IO E:.t4f IF 

'l*t.l J1, • 11, + f-1, I I • I '- 11 f<(t1 the,n itdd 1t t o th• e,nd 
lNr,JF 

1 1 10 LltlT H I F-"t • lf- 1, Atm I OR I• HAX1 f<( l"I until - ha .... ..-,ouq h 
11 J -. : f<l l"I rPt, ,rn wh• t - QOt 

I Ul>f RO( 

f'C',. JIJSE 2l-JUNE2'9.198J 
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A ~ph~C:ag;~:::O:. ~~ 
I his is v.hat actually chooses the 
colour o( the borde r. Drago n 
Oa1a says there is no "'a y 10 
change 1h1~. as far as they know, 

On )o ursecondqucstion. 1t 1s 
possib lcto uscaB & Wmonit or 
with any compul er . JUSI 
don ·1 ask us v.hy 11 1sn ·, m 
rolo ur! 

Where are the 
missing links 

g lnM•tthlhK ycar l bought 
a I .. ) nx computer (or "'> · 

. I M'IHnry plcawdwlt hil­
and still am. 

lloM-nt r , I now 14'0ndtr ir I 
made t he r ight dtt lsion. At 1hc 
tirM of bu)ing I was told mnd 
ttad that coming •soon• w111s 
sof'tM'lrt, disk drhn, print ers. 
CPtr,,1 rompatibilil) ', rxpansloo 
tic- none or"hic h is a ,ailab~ 
10 mt'now·. I ncn rtad MOrr)ing 
rtports or the mll<'.hlnt ha,lng 
lntr :rfadng pr oblems. 

Othe r ron ttndtn ror mr 
,. -hrn I bought tht L) nxwcrt th t 
l)rago n or the Ork, both or 
whk h oow ha, c a "talth or 
sofhurt a nllab lc. They att 
a lso wt ll documc nttd ""ilh 
~. rt-por ts. Kam~tlt . 

Vuy lill lcis ""ritlt n abou l lhe 
L,-nx. cnn !hough ii hold s 
posiHon num ber SC'\t'n In ) OUr 
PCN Cha ris . ll a,c I bouKhl lhc 
wrong. mKhin,c or ""-ill niy 
palitntt M rc" ar dtd ? 
ColmSnow. 
London 

A ~i~!:eOC:~~su,=~~o=p~ 
posed to be itsov. n r e"'ard. Bui 
enough of 1hesc hom 1hes. 
When will )'OUr L)·nx rc"'ard 
you? 

The ansv.er from lhe horsc· s 
mout h (or should i: be 1he 
L)n«'sfangs?) is that it wo n't be 
long. 

To tal e )'O Ur pomts m the 
order m v.h1ch Camp uters ex· 
peel s to fulfil them: 
June A 96k t )nX ""as immment 
at 1hcCompu1cr Fa1r1as1 v.eek: 
11 ""·111 se ll for t.?99. An upgrade 
for )OUT 48K machme v.111 ros:1 
£89.95. 
Juty To dme a w:rial prm1er 
from a -48K L)nX )Ou'II need a 
lead v.h1ch "'ill cost 0.9'>. and 
v.h1ch will come "'Ith a casse ue 

no Cl:lra charge holding 
printer rou11nc~. 
Aupst An interface for a para· 
llc l pnn1er. pnce £49.95. ,~duc. 
Disk dri,es are also scheduled 
to arme m this mon1h . A 
,;1ngle-,;idcd, double den,;11y. 40 

trad 51/~m Oopp) v.111 C'O!!I 
043 .85 - double-sided ,e r · 
$10n is due ·tacer' , 

Camp uters also e ~p« IS 10 
launch a JOysw:k interface 
(£14.95) for 1he Atari-corn pall· 
ble D1scwashcr Porn1-Ma~1er. 
Awtuma A 128K mac hmc that 
will run C P M 1~ i.chedu led for 
release in the season of mists 
a nd mellow fru1tfolnel>S. 

A s for sortwa re. Camsofl is 
on the poi nt of rele asing sc,en 
nev,, games, Gem Softwa re has 
anothe r fi\-e on 1he v.a). and 
Lc, el Nine Compu ting is pro- ' 
du cmgad,c ntur e ~ames . I 

--------- i 
A portion 
of chips 

i 

Q A friend o( mine has emi· I, 

gnled and lel'l ""' all his 
blls and pktts. One"' as a board 
"'itha7...80CP ,a 7...80CTCand 
PIO. as "t'II as t"'o unkno"'n 
RAM chips (SEf\H J5392CP) 
a nd 1hrtt EP H.O~ IS ( f2708 ) 
"'ith lhe usual suppor t chips. 

I nnd t hat the EPMOMS are 
tl assed in 1he calalORUt' as 8K. 

ANEWELAN 
WILL BE 

LAUNCHED ON 
SEPT14. 

~~~h;~ ;~~~::;~:~':';! Efan Home Computers st,ut upon Septembe r 14. 

10 suggest that they are in ran Eb.nComputers Ud.,3 1-37 HoxtonStreet.l..ondon NI 6NJ. 

I K and not SK. lr.==-==============::;=i'I Whkh Is lht' corrttl mtlhod 11 
o( describi ng these chips '! 

I don't know ,-hat the board 
ls. nor-,-hal It docs. thoug h it has 
some intettSling chips on ii , 
£ Hardy. 
Stanlry. Co Durham 

A ~C:.0
tZ/ ~~~e:::s u~;~~ 

number of b11S v.h,ch are ac· 
cess 1ble v.1thout changm g the 
signal on 1he add ress-Imes. 
though thts is not an infa lhble 
check, 

Jn the case or EPROM and 
,;latte RAM . most chips are· 
arranged so 1hat a full eigh t b11s 
are return ed w11h a smgle 
access. v.h1ch ma kes 1hem 
'byte -wide ' chips. 

Dyna mic RAM . on 1hco1he r 
hand , 1susua ll)' one bit wide. so 
that )'OU need four fora mbblc. 
c1gh1 for a b)1e. and a 16 for a 
v.·ord. 

or course. depending o n the 
actual des ign or the ci rcuil. 
bi1-wtdc chips can be made 10 
~ork as byte -wide, or ,·icc­
\Crsa, but it isn't o ften v,.onh 
the extra work! 

A 2708 EPROM r eturn s a 
full b)·tc fo r eac h access. so 11 is 
reall y a I K by1e chip , bu t there 
1s a telldency to use the alterna · 
11,e (an d equ ally co rrect) de­
scnpt1on of '8 K bi!' . 

MAKE MONEY 
FROM YOUR HOBBY 

TOP ROYALTIES PAID 
FOR SPECTRUM AND 

ZX81 SOFTWARE 

ORIGINAL GAMES EDUCATIONAL ANO 
BUSINESS PROGRAMS WANTED 

SENO TO OR PHONE 

GALAXY SOFTWARE 
62A WEST STREET 

HARWICH 
ESSEX 

HARWICH 52446 

" 



,_ 
.apple? 

Apple lie Mk: LOmpt.1l'I 

£"jl)l)• I 

' ' I 

I ' ' 

" 

Apple Ill 
\ , 11 ~ , ~· 

\1 I I ~ , l 

\ I > • •"' 

'' 1 ' 
,, .1. 

' . ' ,,• 

APPLE 
IIe 

£599* 

~ ~~tmq Sy !>-ums & D1sp!.iy 

;, \' ' 
;, • I 'l 

,, ' , " 
t' ,, ' 
' •' 
'' . 

'" I ,,, ' 
\I , , 

[pson Pnnter~ 

' . 
,,.., l • 

\l ' ,, 

' ' 
' I ' 

"-. \ ,, I. I I 



Sca led a new PEEK in microcompuling? If pr inlcd your lip will ea rn you a fiver . 

If you·, , got somtt hing lo crow 
about ••• a bil ofmagit lhal' II 
make tbt world a Mllt r platt 
ror mk ro ustrs , lhtn send it 10 
PCN Mk:rowan s-- our rqular 
rtadtrs ' hints and Ups pagt:. 
Wt ' II p11y )·ou £S if " ·t print it. 
Wt'II pay you t nn more if your 
llllk Kt m 1tt1S our ,·ott as 
micro,oran ollht month . Think 
on . .. and ~Tilt 10 Mitn>­
wn6, PCN, 61 Oxford Strttt , 
London WIA 211G. 

Come-back for 
Vic repeats 
Many people are not aware that 
1hc Vic 20 has an auto- repeat 
fac1hty bu ilt m. and not just on 
cursor keys and INST/DE· 
LETE key. All keys"i ll repeat 
just by typing the following: 
POKE650 . l 28 

By messing around with 
POKEin gloc:ation65 1 )Ou can 
adjust the amo unt of time your 
Vic waits before u sta ns repeat· 
ing. To return to norma l type. 
POKE650.0 . You ha\'e to turn 
it back on afte r turning off a nd 
reseumg the computer . 

PEE K(197) is curr ent key 
pressed. This program works 
out values for all keys: , 
lO ?"(CLS) (10 Cu,so, 

DOWN )" PEEK ( l 97) 
20GOTO 10 
Henry Shinnus, 
Shannon. Ireland 

BBC PLOT 
thickens 
BBC O\\ners who ha, ·e studied 
the user guide may be curious to 
know what the PLOT com· 
mand ~ 'l'lh1ch a re marked 'fo r 
futur e expansion' are actually 
goingtodo. Well,itappearstha t 
in the new ope rat ing system 
OS l. 00 onwards this 'future 
expan~ 1on' has been under· 
ta ken to a small extent in 1he 
prov1st0n of some new graphics 

commands whteh are as yet 
undocumented in the user 
guide . 

These prm idea I muted 'fill' 
ability by Marting at the point 
specified by PLOT xx.x.y and 
searchin g right and left until a 
pixel is found that 1s no t in the 
current bac kground colour. It 
then drav.-s a lme bet v.·cen 
them. prod ucing a single line· 
fill utility. 

Running 1he program below 
"ill gl\·e you a good idea of what 
these command~ are capable 
of. 
Jam~Br,dso,i, 
Bam dey, Yorks 

The depths of 
the Spectrum 
I ha"e seen many v.ays o( using 
the bottom two lines o( the 
Spectrum screen, but I ha"e 
found the easies t way. This is to 
simply type: 
INPlJTMm~geM:: rtstoflmt 

The Spectrum sees the input , 
uses the botto m lines. anddoc:s 
not seem to bother about the 
lack of a \'ar iablc. INK and 
PAPER ctc para meter.. may be 
used as normal. 

I hue also found that the 
INPUT mess.age may be 
pnnled anywhere on the no r ­
mal scree n . by using I str ea ms. 
eg : 
INPLTT #2:MmessageM,IO: 

(varl 
The ID afte r the message is 

necessary 10 reset the mput 
stream 10 the keyboa rd. An 
er ror message results 1f this is 
not done. Th e mcs~ge may be 
print ed on the printer ,f 1he #2 
is changed to a #3. Also fun 
may be had by using the OPEN 
I commands to S\\1tch the 
outp ut )I.I reams about. 
#21) the screen ·i.' 

#0 +II are 1heke)·board'k' eg 
OPEN 12. 'k' 
#3 ts the printer 'p' O PEN 12. 
·p' • screen - printe r. 
Jona,J,un 1Vu1111011gh, 
Banchory. 
Kmcurds 

A clean break 
with the Dragon 
Tbc following rou11ncw11lallow 
the Break key on 1he Dragon 32 
to be turned on and off at will. 
This is particular ly useful 1n 
game) using the cursor keys. as 
the leftlnght cursor) are dir ect· 
ly below the Break key a nd ca n 
so lead to an 1mpromp1u end to 
a game. The foUowmg !ihould 
be ente red in dirt.'C1 mode : 
POKE41l.228 
POKE4 l 2.203 
POKE413,4 
POKE 414.237 
POKE 415.228 
To disable the Break key use: 
PO KE 4!0.236 
T o enable the Break key use: 
POKE4l0.57 
A Williams, 
Southpor,. Mtrst)'Jldt 

Orie screen widened, 
scroll derolled 
On 1hc One. the run ume 
var iable at add rcssc~ 621 a nd 
622 (260 and 26E m he:udec:i· 
mal) stores the starl o r the 
di splay file. When swi tched on 
1he Ya lue stored is<&SCXX)(BB&> 
in hex). In IIIR ES mode 1t 1S 
48960. (Ch«k ;, by PRINT 
DEEK (62 1) .) Ab.o. the num­
ber of lines that can d1spla)cd is 
s1ored1nadd ress62J. lnTEXT 
mode 1t 1s27. II IRES 1t 1s3. 

The abo,e information 1s 
uscfulas\\ecane hange them by 
POKEin g a l the abo,e addres­
ses. For exa mple. \\C can in· 
crease the si,c of the screen to 
include the 1op hne (normall} 
for me~ges) b) ente ring: 

DO KE 621.47960 
POKE623.28 
CLS 

Also we can protect pan s of 
1he screen from being scro lled 
by reducin g the appropr iate 
number of Imes in 623. Other 
e ffecls can be ach1c\·cd by 
e)l"pcrime ntmg. 
UELm, . 
MOSJ Sitlt. Munchesltr 

0REM U NEW PLOT COMMAND 1* BBC OS !. 00+ ** 
!REM ** JAMES BRIDSON, BARflSLEY ** 
2 • 

10MODE5 • VOU19, 2, 4, 0, 0, 0 , r1.d1u s•2~0 • VOU29, 640; 512; 
20MOVE0,r1.dius 1FOR o1.n91e••0 TO 2:t:Pl STEP PI/15 

Some POKEs for 
the Spectrum 
ll ere is a collection of PEEK.s 
and PO KE.$ for the ZX Spec­
trum tha1 readers may find 
useful: 
• POKE 23561. n. llus gi,~ 
the time that a key must be held 
down befo re repeating 1n (if. 
11e1hs of a second. l ni11ally 35. 
this can be POKEd to 255 for 
almost no repeat. or an) 01her 
oomenient Yalues. 
• POKE 23692.255 . Scroll 
cou nter. POKEing this to 255 
during a program st~ lhc 
com put er asking 'scroll?' v.hcn 
thcscreen1sfull. 
• POKE 23609.n. Th1l> ,ancs 
the keyboard click lengl h In· 
creasing its \'alue to about 35 
will g1\·e a more audible bleep . 
• PRI NT PEEK 23627 + 256• 
PE EK 23628-23755. 11\1\ g1,c~ 
the amount of memOr) bcmp. 
used by a program and should 
be entere d as a direct co rn· 
mand. 

Thes)mbol 'n' abo\e should 
be replaced with an) desired 
number. 
Pau/ S11111h, 
Chrum, Surrry 

Sharp ROM 
dismantled 
I've been d1~scctmg the ROM s 
m my Sharp PCl251. Some of 
the v.-ords l'\'C found that aren'I 
m the Basic manual arc CO MS. 
KE Y.SETCOM. ROM . OMS. 
PEEK . DEBUG. O UTSTAT. 
lNSTAT. CAL L and POKE . 
Most are self exp lanatory. 
though some s11ll oced figuring 
ou t . 

If )OU feel hke a httle re· 
search )Ourself. you couldenler 
the prog ram :IOAS- ~ 
(space)" . Now POKE 32823.92 
and list hne 10. It's chan ged to 
AS•~v·. Trying o ther \alues 
re\e a ls al l the kcpr.ords and 
some grap hics symbo ls. 
Norman Buil~y. 
Brattbridg~ U~uth, 
Uncs 

30DRAW r1.d1us*SIN.an9le-, radius*COSa.ng l e-•NEXT ORAW0, r.ad1us rGCOL0, l 
40 FORY%•ra.d1us. TO-r.adius STEP-4 • PLOT77, 0, Y% 1 NEXT , GCOL0, 2 
50FO RY%•-512T0512STEP4 , PLOT77 ., r1,.dius +1 2, Y% PLOT77, -r.adius-12, Y%, NEXT 
60COLOURO • COLOUR 130 · PR I NTTAB( , , 2 >" PLOT 77, X, Y" • PR !NTTAB( 3 >" F 1 LLS BOTH WAYS" 
70PRINTTAB<,)"TO BOUNDARY" 



Czcs Kosniowski and John Ewing ~how you how itcrn tion can help with your ~um clearance. 

The ZX81 sums up 
11erat1ons, function-.. Ooatmg pom1. 

denom inators "'h,u·s all this go110 do 
\I.Ith )OUr pcrwnal comp uter? More 

than )ou'd 1hml... 
Mathcma11es pla)~ a maJOt role ,n 

computmg and comput e~ are a great hdp 
10 mat hema11c1an"' On e technique. 11era· 
tton . 1, u,cd 10 ealcutacc the an ... "'en 10 
alm~I unsol\ablc cquauons. The ba,;ie 
,dea is to tale )OUr problem and re·arr,ingc 
11 m10 a special 11erauon formul a. 

You then 1akeague-.sat "' ha! 1hean,"'cr 
might be a nd s11cl 11 m 1he formula The 
result 1sabcucrgue,s::111he..olu11on. \\ hal 
do )OU do \lollh 11? S11d:: che ne"' 
apprOl:1mat,on bad.. in the form ula and get 
an e,cn bener one out. 

You can get a computer 10 leep doing 
this. round and round. until the approxi­
mat ion i,; a"do-.e to the real an,.,..er a, )O U 

need togo. 
Lots of Dig C1'pcns1,c compu tcn ... pcnd 

1hc1r 11mc doing ,uch calculation .... but )OU 
can 1ry out .smular things on )Our own 
rn,cro. What' ... more. )Ou'II find ...im1lar 
thing"' are alread) going on inside )OUr 
compute r . If )OU ask 11 for some s.imple 
calcula t1on such as the ,;quare root of 7 
(PRI ITTS0R(7)).1f-.go1 togc1 thcans"'er 
from some-... he re. 

This article loo J..l\at wmco f the rc"'anfs 
and p11falh of 11cra11on \lo1lh l>Ome Mmple 
ellamplc s a nd progra m .... You ma) need 

I REl1 PRCIORftf 4 
:! LET L-e ,7 
18 llf'IJT K 
28 PRIHT K 
311 LET K-LIMffl ( I- K) 
48 FOR l•I TO 2llfil 
:58 l£XT I 
68 GOTO 28 

READ'!'. 

to know abou t 11cra11ons 10 ge1 a degree 1n 
Computer Science. but )OU don't need a 
dc!!rec 1n Computer Science 10 understand 
and use them. 

lr )OU tale an) pos11we number X and 
compute t he a,·crage of X and J. X. the 
rcsu h (X+JIX)/2 1s agam a J)O'iitl l\e 
number . and)OUCan repca1.ori 1era1e. thc 
process to get another number again and 
again 

Your computer can do 1h1s eas1I) using 
Program I (st't' oppmttt'). Lmes 40 and SO 
arc used Cosio"' down the pr,ntoul. and )OU 
can change 1h1s 10 l\Ult your micro. ZX:81 
users will a lw need 10 add a SC ROLL 
statement a11he beginning. 

What happens "'hen )OU run 11? No 
matter\lohat pos111\c number)ou INPUT. 
the numbers printed appro ach the number 
I. 7"205<»11. "'h1ch the compu1cr calls 't he 
square ,001 of 3·. If ,n hne 30 )OU replace 
the number 3 b) ,;.ome other number . then 
the program "'•II calcula 1e 1hc ...quare roo1 
of 1hat number . 

The process 'pu11n X.getout (X+31X)l2' 
1s an e"<am~e of a functio n. Iterating 
functions - feeding the ou1put back mto 
1he1nput 1saco mmonandu se fulproce ss 
m mathemauc,; and compuung. Your 
computer " v.el1-,u1tcd for suc h opera­
tions. but be"'a re. thcre arc some pitfalls . 

I !ere\ another simple e"<amplc. Talc a 
number bel\loeen O a nd I. mu ltiply II b) 2. 
subtr act I. and tale lhe ABSolute \aluc of 
11. (You might "'n1e x • ABS(2·x-1) 10 
indicate th is funcuon.} You can now 
11eratc 1h1s fullCl1on b) feeding the outpu t 
back mto !he mput agam and agam 

For e'(ample. 1f)OU start -...1th 0.6.1hen 
the outpul 15 0.2. smce 
A BS(2"0.6- 1)•0 .2. If )OU 1hen feed 1n 
0.2 the output 1,; 0.6 smcc 
0.6 • ABS(2•0.2 - J). When )OU con11nue 
C..~witlttht, .. efli.UMhMldioll 
, _,, l "4 'X"ll ·Xlu.~UMMftf1'yllhtn 
...... •• If W.W. 

II 12 13 14 Ii tt t7 It tl 1 

1teraung )OU ,;1mpl) gel the follo"'mg 
seque nce : 
0.6. 0.2. 0.6. 0 2. 0.6. 0.2. 0.6 .. 

Tha t "':b ca,y. But what happe ns w11h 
ot her numbers? Your computer can g1\·e 
you a clue -...·11h Program 2. Try ,arious 
numbersbet"'cenOand I. Youwdlsee1 ha1 
the printed numbers bounce a round for a 
"'h1le . but e\entually get to O and 1hen I 
for e\ermore. 

But -...a1t! What happens \I.hen )OU 
INPUT 0.6? We know -...hat sho uld 
happen. but after a fc"' ... 1ep...thecomputer 
get) the ans"'crshghtly-... rong. and the n it's 
oil-... rong1 There· ... nothing"' rong with )Our 
computer - 1h1s 1-" JUSI one of those pitfalls 
1ha1 "'c mentioned earlier on. 

Why doe.s the compu ter gel 11 wrong? 
Lei's go throu gh 1he proce-.s stcp-b)·Slep. 
First "'e INPtrT 0.6 "' hteh 1he computer 
sto res as a binary number: 
0. 1001100110011001100110011001 IOIO 

Most nucr°' store nu mber,- using 32 
b1na') d1g11s or bits and round orr the 
number. Some nucrfb . such a... the ZX81. 
use 32 b,i...and 'chop · ra1henhan round off . 
In such a case 0.6 "'ould be stored as: 
o. 10011001100110011001100110011001 

\Vhetherorno t numbcrs::.re roundedoff 
and 1he ac1ual number of b11s used .... 
irrelevant. smcc the ...amc 1h1ng -...111 go 
v.rong - e,en 1f ou r computer used a 
hundred or more b11s. Afte r this it 
muh 1phc_.. b) 2- 1h1s1sea-.y. JUSI shift the 
decimal point to 1he righ1 to get: 
1.00110011001100110011001100110100 

Then 11 subtracts 110 ob1am: 
o.00110011001100110011001100110100 

Finally 11 goc, bacl and repeats 1he 
process -...1th this ne-... numbe r. The re ... ult 
on 11era11ng is sho"'n III the printout . 

You can see that afte r 31 1tera11ons )OU 
get 0. and 1hen I e,er after . For the ZXSI 
1h1s 1akes32 1tera11ons. Jn fact. by counting 
the numbcrorstepi 111akcS)OUr compu1er 



- , -
I REN PROGRAl'I l I REii PROORA'I 2 I REl'I PROGRffl 3 
10 IHPUT X 19 IHPUT X 10 !HPUT X 
28 PRINT )( 2e PRINT X 2e PRINT X 
JI! LET X• (X+:3/l0/2 JI LET X-ASS<:i.!<-1) 3e LET X-f1SS(2'1<-I) 
4J FOR l•l TO 200 411 FOR l•l TO 291! :34 LET Xf-lll Df (STRf (X+l ),3) 
~ NEXT I 58 HEXT I 36 LET X-Yff..(XI) 
60 OOTO 20 60 OOTO 2e 48 FOR I• I TO 2e0 

READY, ~ NEXT I 
READY, .__1.-,-.. -,-, .. -11-.. - ,-, .. - 11-.. - ,-, 11- 11-11- ,-,1-, 1- . - .-, --...., 60 OOTO 2e 

1----- -- - - 1.ee11oe11oe11ee11ee11ee1 1ee1111ee • ,2 
READY, 

2 ::~:;.~:~ec:!~~:~~:~"l!~~!= : :~,,,,,,,, fo'"'='-'-'--- ---- --
1 , 7~ 1. 1eeuee11ee11N11oe11ee1 uueooee • ,6Me9ellt 
1. 73 214286 e.ee11ee11ee1111111ee11ee1111ooooee • ,28eeMOt3 

1. 7320~01 :::n::::~~:~::::::n=: : :~= 
1.7320508 1 e.11111001100111111001111- • ·•-• 

· 1, 7320:5081 e.ee11ee11ee11ee11ee1111- • • 2-• 
1. 73205081 :::::~~=::i!~~:=::-~ : :i=: 
1.7 3205081 e.1ee11oe11ee11eo1101aeeoeoooeeeee . ,6000e0381 
1. 732B5081 e.ee11ee11ee11ee1111eoooooeoooea00 • . 2eoeee163 

1. 1320~1 ::~~::::,.,~!:.~:===: :r=~: 
1. 7320~1 e.1ee110011eeue1eooeaeeeooooeeeoo • ,'880061&4 
1. 7320:5081 o.ee11eo11eo1101ooeooooooooeooeooe • . 211e1m1 

1. 1320~aa1 :::::~::~~~:~=°=: :r=~ 
e.1ea11eo11e1ceecoeoeooeooeeceoeoe • ,6eel77"6 

RUN e.oaueo11e1eoeooeiee~ • , 2961'5313 

2 ::::::::=::==:: : :r;:m~ 
1. ~ c. 1&B11e1oeooooeeeeaeeeoeeeeoooece • .681'62' 

1 .. 73214286 ::ru~~=:c~: :=~~2' 
1. 7320:5081 .......... ............... _ • , l&r.l 
1. 73205081 ......... .., .. ....,- ............. ... 

1.73~081 ::~=::,~ : :r 
1. 7:3205081 e.-oo eoeeooocooeooe • e 

1.~1 ··- -= ··· 1. 73205081 , . ........,.oeooettooeooeooooeooooo • 1 

1 . 7320508 1 STRmg and 1hen lakmg 1h VALue. 
1. 7320508 1 llo.,.,·e,er. on some co mpu1ers 1h1s still 

RUN 
7 
3 . 7 14=72 
2,26098901 
1, 79392099 
1, 733 11772 
1.73205114 
1, 7:3205081 
1. 7320~81 
1,7320~81 
1, 7320:5081 
1, 7320:5081 
I , 7320:5081 

to reach O from 0.6. )OU can cs11ma1c the 
number of bits )OUr computer U"C'\ IO ~lore 
a nu mber . .. 

All this 1s fine. "'C' no"' know l\'hl' the 
compuler'4 en1 all \\rOng. But \\h at can \\C 
do abo ut 11? Is !here a "' ay m \\ h1ch 1he 
computer will do the correct lhmg under 
itcrnu on'! Thc ans\\er 1S)es. and the key 1s 
10 look at '4'hat happened to 0.6. 

The solution is to rep l:tcc tile calculated 
,alue at each step b) !he printed ,atuc . 
This is ach1e,ed b) come rtmg X into a 

causes problems because of c~poncn1ial 
nota1ion: SO"-C add I before COO\Crl1ng to 
a string and Chen remO\c the I from 1hc 
s1r1ngbeforc1akmg1ts\a luc. Wcnowha,e 
a new prog r;1m. Program 3. Note that 
Smclair users should replace hne 34 by 
LET XS• STRS{X). Running this pro­
gram produces the correct result. 

An ot her "'a) to mal.e the compu1cr do 
thccorrcd thing •~ to replace hncl>34 and 36 
'*•th the single hnc : 
35 LET X• INT(IOOOOOOOO'X+.5), 

100000000 
Th is will .,.,ork for anyd« 1mal with e1gh1 

or fe.,.,e, d1g11s. provided )Our machine ,s 
accurate 10 nine placelo. 

You can no\\ mpu1 ,ar 1ous decimal 
numbers bch1.een O and I. and ~e v.hal 
happen s. For examp le. if you mpul 0.04 
1hen after 1en 11era11ons )OU return to the 
slart. If )'OU mpul 0. 168 lhcn af1cr 50 
i1ernt1ons )OU re1urn 10 lhe slar t . Bui for 
some numbers you ne,er relurn 10 the 
number you sta rted with; m..ie3d )·ou 
get a sequence that rcpcab. Such a 
repeating sequence 1\ ca llt.-d a qde. and 
this concept,~ ,mpor1an1 ,n "'hat 1s called 
·grou p theory ' - an clementa r ) account 
may be found m 1'111:.lt 11 0111: Cubt's. 
Groups aml P11::.::.lts b) John E"'mg and 
Czes Kosnio\ttski. 

M .92 . 84 
,6 .84 .68 
.2 ,68 . 36 
.6 .36 . 28 
,2 .28 .44 
.6 . 44 ,12 
,2 .12 . 76 

-.6 .76 .52 
,2 .52 .04 
,6 .04 .92 
,2 . 92 .84 
,6 .84 . 68 
.2 ,68 ,36 

.36 .28 
RUH .44 

.22 RUH ,12 -~ ,255 .76 
, 12 . 49 • :12 
.76 .02 .04 
.52 .96 ,92 
,04 .92 

There ·~ 10 fact a simple \\ay to predict 
"'hal will happen to any number and "'hat 
lhc leng1h of the resullmg cycle "'ill be. 
Wn1c )Our decimal as a frac11on :md cancel 
a ny common factors (for example , 

t2!; 1;;~~r~(2~\~,fJ). ~; r::'i~ :~~ 
be 1hat artc r A+ I 11cra11ons )O U get aC)de 
ofleng1h r(5 8 1). For example. for0.255 
the dcnomm:Hor I~ 200•(2 2r(Sz) and SO 

afte r iterating 1hrec limes lhe numbers 
repeat e,er) ten times. Try 11 ""llh 'various 
othe r number!!.. 

l 1eratmg funcuonscan be a great \\3) to 
e:cpenment with )Our computer. In fact 
such e xperiments ha\C rcC<'ntly been 
looked at by mathemat1c1ans and physi· 
cislS. and words hkeStrarigr Attractns and 
Chaos ha,c been used 10 try toe'<pla,n"' hy 
t hmgs happen as they do. 

A good function to cxpen ment with is X 
_.,L •4•x•(1-X) for d1fferen1 ,·alues of L. 
Try letting L• 0.7 a nd then 11eratc for 
d1fforen1 \aluesof X betwee n Oand I. Use 
Program 4 (s« far lrft), there are no pitfolk 
here! 

You might be surpn~d what hap pens 
"'hen )OU C'<penment "'1th different\ alues 
oflbc1 .... ccn0.7and I. Next t,meyouhll\C 
a !!.pare moment or t\\o. try ueratmg some 
01hcr fuoctions on )Our computer - )Ou 
ma) d1sco\er somcthmg ne..., and 
kno'4'n. 

" 



'GEMINI' 
SOFTWARE 

1. DATABASE 
2. STOCK CONTROL 

3. MAILING LIST 
4 INVOICEISTATEMENT 

£19.95 5. HOMEACCOUNTS 

e.:..- dirty powet' is lhe /TIOlt 
lik.ty C&IN of t,,e u.-iexpluled 
enorsandCWOJit~ 
wtich cw, upNt .. micro baed 
procu:ts and lt"l(NI' U5ef$ 

BOW 
The P\,g Wl1h its own buill In fill8I' 
awld transient suppressor reduces 
the effect of elec:fflcal noise and ..................... _ 
of boCh hardware and 90ftware. 
Proa.et your compulilr from ---- · NY 'No' to dirty power. 

(one) 6 COMMERCIAL AIC 

TM pt,g is •vaJllbltt from dHlers or dll9Ct lrom lhe lNnifllcttH..-

FOA R.RTHEA M'Ofl!MATIONOONTACT 

Pow« lntem.t.ioNI Limited 2A lsambard 8nJnet Road, 
Ponsmou1h, ~ sh<re. P01 20U . Tel. (0705) 756715 



••~1MOl•liM3il 
Barry Mil es off ers some Sterl ing ad, ice o n buyi ng micro-ware~ from the United St:.1tcs. 

We now ha\ C a thrmng micro 
indusir y in t he UK. but the v.holc 
thing sta rted m the United States. 

Often machinery and hardware add-ons 
are available m the US muc h ear lier than 
over here. and s1m1larl). a lot of good 
newsle ll ers spn ng up in t he Slates. as do 
program exchanges and hbrar1e). 

All of this 1s leading 10 1hc small mauer 
of ar ranging pa) ment for mail-0rdcr 
purchase of US produc1s. The natural 
thought ,s 10 go 10 the Post Offi ce an d ask 
about mtcrna1 1ona l mo nc\' orden . Uut 
the re~ul! •~ far from enco~ragm,g 

I was g1, en a, cry attract I\ e leaflet v. hich 
expla 1RC'd how simpl e it all wa~. There 
were j ust two snags - fin;t. )'O U mu.st 
speci fy the amount )OU v.;mt 10 s.tnd 1n 
Sterl ing. Al first sight this is no grea1 
prob lem, bu1 if you "'an l to send $50 10 
someone, 11 is not "eryhc lpful 1fthesum he 
geu is S48.SO or $51.50. 

The rcnp 1ent won't ha, e probleml> 
ca5hing yo ur cheque. because payment'i lO 
the US and Canada arc made in local 
cu rreocy. so the recip1en1 "'on 't h:nc 10 
pay fees and Jose on 1he exchange ralCl> 10 
cash a cheque in Stc rlmg. Out the ~cond 
snag is how much 11 COltlS )'OU. 

Many unkind \loords h:l\e been"' r!lten 
about Pos t Office counte r clerks. but 1h1,;; 
one waltpu regold. Looking round furtl\ C· 
ly 10 see thal he was not O\'erheard he said 
qu1etl)·: ·1 thmk )OU ma) find the bank, 
are cheaper." 

I thanked him profusely. and lricd my 
bank. LIO)d S. The branch was helpful. bu t 
equally expc:nS1\'e. An a ir ma1l 1ran sfer by 
ban ker"s draft would cost abo ul £4 .26. and 
a cable t ransfer arKI draft "'Ould be o,er 
£10. One alterna t i,e would be to send one 
of my own cheques co Amem:a . exp re:»ed 
in do llars. This could be p:11d 1n10 the 
American bank. but 1hcperson pay1ng11 in 
would be charged a large amo unt by his 
bank for handling 11. 

There llt another ltn.1g: 1hc goo,h "'ould 
be more than a hulc dc..·lt1)Cd. bee.tu~ 1hc 
recip ien t \loOuld be unwillin g 10 serKI the 
goods until the cheque had been cleared. 
This is important, a, you don ·1 ""ant lo bu) 
somet hing"'h1chw1llbcobsolc~ntb) the 
umc you gee 11. 

By banker's draft 
I heard a rumour that Barcia>, 8:ink 
might be able 10 help.'° off I \I.COi ;ig;un 

ll erc I heard ahout the ·1ntern.111on.1I 
~lon e) Order ·."' h1ch 1s a cheque dra"' n on 
Barcl ays Bank Inte rnational. in NewYorl. 
theref ore ha"m g 1he s1atus of a ban ker's 
draft. ( I shou ld explain \loha1 a banker's 
draft is: it's a chequ e dra\lon by a bank 
itself. on a bank. and is t hertfore, 1r1ually 
guaran1eed. and t ru.,tcd accordm~I).) 

The mone y order 1s prepared for you on 
the ltpol. and, amaLingl), )OU don' t need 
to be a B~ucla)S Banl cu,io mcr co gel 
one. The charge 1,; onl) ( I I ..cnt one of 
these off to Cahforn 1,1 b) ;ur m,ul. .1nd 
had the goodl> m ...c,cn da\\. 

But 1ha1 isn't the crKI of 1hc -.10ry. l f)OU 
ha,e a Barcla)·ca rd or Access card. 

PCS JU:,,.( 2.}.JUt',El'\1.198.l 

Uncle Sam's 
check-out 
o,erseas mail-order "'•II be e,en ea~1er. 
Man) US suppheo will accept pa) ment 
with these. so all )OU need tod01lt 1o~uo te 
)'OurVisacardorMaltlerCa rdnumber lt1s 
1mportan1 that )OU U'< thCN: n.1mc.,, 
because Barcla)Car d and AtteSl> a re un· 
known in the Siates . You must also quote 
che exp 1r) date on chc card. 

In case )OU arc womed about sending 
)'Our card 1hrough the mail. don·1 be: Ju,1 
quo te its number m )Our lc11cr and you" 111 
ha,c no proble m. 

It appe:1rS 1ha1 lhe credit ra11ng 1, 
checked ,er) quicU) (h) !>aldhte I'm 
told). so goo<h are l>hipped immed 1a1cl). 
The charge fo r 1he gocxh ,~ comer ted at a 
(;m Cl(Chan~c r,ne h) the credit c,trd 
rompanu.·,. :md dt,c, no t u,u.ill) h11 \our 
account for 1v.o or three mont hs. 

For really h1gh·.speed action. I suggeltl 
1he followmg: firKI ou t the t1me-d1ffcrcnce 

bcc"'een the UK and the state you are 
phoning. and make an in1crnat16nal call by 
STI) to America. I lno"' this soul'Kls 
expcn., "c · bul 1f you 1ell them )OU arc 
calhng from England. 1hey v.111 deal \lo1lh 
)'OU ,er) quickly. and the rates arc 001 too 
expens i,·e for a one-m inute call. 

Gl\e you r address 1v.·1cc. and don" 1 
forget 1he posccode. St;itc )Our card 
numbc r andcxp,r) datcclearl). and define 
exac tly"' hat )OU"' ant, if pos,;;1ble referring 
tu a ma~aLmc ad,er11..cmcnt Fm.111,, tell 
them "'hc1 hcr ,ou "':1111 air m.ul or fi.-..1 
cla,, nt:111. 

U,ualh the, arc "'() 1mprc .. -.cd 1h,u ,ou 
bothere d 10 phone th,11 the go,Kh c.:1me 
out on 1hc -..:1mc d:I\ :md ,ou m,I\ \loCII 
hJ\l• lhcm ,n thrl·C ,), four-dJ,, 

All )'Ou need now llt for Cuscoms lo 
release them qu ickly \lollhout bo1hering 10 
collecl the du ty .. 

2J 



ots of micro magazine s 
pretend to take computer 

games seriously. 
But se rioMsly, as a person 

with th e perspicacity w read 
th is ll'lagazi.ne. you know better. 
Yet you sti ll want to play games 
with your micro , rathe r than let 

---•-.i your micro play games with you. 
So that's why from J uly 

onwards, you can bu y a specia l magazine 

published by VNU called 'Pe rsonal Com puter 
Games' which will help you do jus t that. 
No matter what micro you own. ' Personal 
Computer Games' will tell you everything you've 
ever needed to know about the ga mes you can 
play with your micro . 
And the w herewi th al of playing them . 
Make sure you don't miss out. Shoot on down w 
your newsagent. or use the coupon below to order 
your copy. Now! 
And start winn ing, winning, winning. 

lo ~ n= e :: h= e = e= a= o :: o:' eo': ut~= - -

I forC1 .35(P&Pinclusive) 

O I enclose my postal order payable to I PersonaJ Computer World for l:1.35 

D Please debit my American Express/Access/Barclaycard I (de lete where not app licab le) 

I Account00 ---- -- - ---- ---- -­

I Signed----------- -- - - - -­
I Name 

Address ----------------~· 

I P1ease send this order, witJi your remittance to : Personal 

I Compuoor Wortd . Circulation Oep<.. Freepost 38 . London 0f1fi~ 
W1£ 6Q2. 

8 
.T 

L---------- .. St, 

I'( ·-.: JlM ::?.\.Jl'I ::'Y.19!t\ 



HAVEN HARDWARE 
ZX PRODUCTS & JUPITER ACE 

4 ASBY ROAD. ASBY. WORKINGTON. CUMBRIA CA14 4RR. 
New retail outlel 1n Wh1!eha~ Town Centre ill 
85 Scotch Street, Whitehaven, Cumbria 

PRICES NCl.UOE VAT NKJ P & P SAE FORDETALS 
Some of the products are also available from the 1ollowmo agents: 

TllE BUFFER SHOP, MICROWARE. LEICESTER. 

lm&ZQ1 HAMIWARE ,....If'( ..... l(JT('3915 IU. Tl'595(.AIIWlt'IIIIIII~~~~ 
...,..,.... ...... 1(11[350 IU.1(4951M~b¥,._Co""1tW_.,, 

...,...,_...,_ ..... Kllllit5 IUI.TtlSD 
a.,...,..E-, ..... KIT£2t5 111.1..1(495 
-Ollfll""1 K1Tt10t5UTC1'915 

l(:II\Musei:!W!fl161CRAMn~...,_.l'l'IONl'DOW) ,,.__arr.no., ... KlT[1795 IUl..1[2496 
• .._.,~ U l torOl'fl'tlU) 
~PIOSl--l'l*'oy~MoaOlt 

M,11zt kyN1,11•111,t,t1t,y ~Tht111St01a~ 
M1111"11C111PLOSt1 KlTl'.2696tPos&lol[IJ 11.1.1£2496 

ZXl1E'91CNMdw £2915 ZUlldt1Cltft [150 
ZI SPlCTIWM HAAOWAfl( 

ZX~( .. 1CNM:def 050 Zl &,echM E ... CM* £1~ 
ll S,Ktnlnl lilput.o.t,.(,.,, ~11(1 195 81Jlt [15915 
lll ~S...Afflplifltr KIT095 !U.1{'595 

ZXsncntuMSOfTW.WWSfTTU 
ffflillllldliM Cokugqpf'lc~ CJI-- h:WllgdDftlCaAA181..f [496 

Willill ~fflDllll...,.,(4915 
,-.. n.epepcaan2;a.. 1cr.PIOClfl [S,915 

iu.au ThtOnltl.C9(Gnt {'5915 
IID'\UEJIR!slllhmlffiJSOI [ 495 ..... 

~COIIOOII £4915 c.rt.w,ogeCokuQilldon £&915 Cmerw: £295 
WE o\lJO ITDCI A LUIG( IWtGE OF N:USTORI, WMJTORS, ETC. 

Acces.stardOrdmAcceptn !\\\ JUPITER ACE 
Ring 094 616 627 I t,;, : ':,. ~ ':,. .-uT IIUTM 
(24111.AHSAPt+ONE) • ::~~ KITt1~ ::~1;. 8UILTt17.t5 

JUPtnRACt= mo:> 

ZX SPECTRUM & ZX81 
EDU CA TIOI\IAL SOFTWARE 

SpectrumJuni or Eduution £7.50 
Use your Spe,cirum to he lp your ch,ldren w11h 1he1r school 
work . Thi s cas se tte cont•ins e~ht 1ttr.ct,v e. eH Y·to-uH 
programs for the 7 to 11 • ge groop. 

Topics include Engli sh comprehension, spellings, 
homophones. junio r science, math s an d history. 

• Entering your own quest ions and answers allows you to 
adapt two of these programs for exerciH s in any subject 

• Moving co lou r gr,phics end tound ire exten sively used 10 
improve motivation . 

" Ute the " drew" program to produ ce pictures. maps and 
di1gram s. 

Suitable for the 16K or 48K Spectrum . Program ootes are 
suppUed . 

0 -LeveeChemis try (C1) t7 .50 
Thi s cassene contain s four clearty presented rev isi on,1utoria1 
progr 1ms . The su bJect man e, hH been carefulty structured to 
cover th e most impo rtant aspects o f: 
• Elements, compounds and milt'tures . 
• Structur e. bonding aOO properti es. 
• Redo x, elec,rolysis and the &Ct1v1ty series. 
• Acids, bases and salts. 
48K Spectrum end 16K ZX81 versions of 1he cassette 1,e 
availa~e. Please specify which you require. 

Ptof .ulon al Comput M AH i1t«J barning mat Mais from : 
CALPAC COMPUTER SOFTWA RE 

108 Hermita1:1e Wood s Crescent, St John s, 
Woking , Surrey GU21 1 UF. 

SPECTRUMJ UNIOREDUCATIONJ2AVAILABLE 
OVEMUSOltOUtS .0. 50(11~~~CASSffn ;IHClOOH AilltitU. 

BBC 

I Pleese 5end ~ tlw books Indicated•~ I enclose '- I 
I 

Nome 

Addr~ ss I 
I I 

~-------..;; -.;.1 
LinMc's Z.X Companion NJ-. hn r~ excellent preu 
reviewt : 

" F•r •nd ~y the best" - Your Compute, 
Thoughlf uly written, detailed and ilusv•led with mNningfu l 
prog~rr. ... outstandingly usefut' ' - EZUG 

"The Spectrum Gemes C~nion · is the letesl ~tion to the 
Nrin • nd ia ein'9CI •t the gem. pa..,.., •nd progremmer elik• . 
Twenty-one games cleaigMd specifblty for the 2)(. Specu,,,m •re 
included, with clellf iN;1,uctions on entry and pi.., . Eech progrem 
is explained fulty with con"4)61te detaill on how i1 is desigMd • nd 
written . lnVoductory chepte rs U'ICMI how to set up •nd UM the 
Spectrum •nd how to CtMte your own 91mes . Llliff sections 
COYef number 91mes, word games. bollrd games. simullrion 

glfflN, dlCa glfflN, c.erd 
games •nd grid gamM . If 

you ~nt 10 et¥'Y your 
ZX Spectrum and lellf n 
its NCrets 11 the ume 

time then this is the 
boot for youl 

Bot,~ ilco­
..,mo, of 'Tt.. ZXIO 

C~ ' ..-de1,11hof 
of 'TheZXl1 

C~ ' Hei11 
s.- UC1U'* in 

Compuw Sc-.:is1 1 
T--S.~ . 

holdl1nMScmvr- il'I 
c~w~.lnd 

il ,...,,...ofins 
8ri1111, Comouillf -The S.,.ctrum G•mn 

Compen5on lsevailable 
from good boo6t ahope , 

or tend £5.~ to: 

LINSAC (P.C.N.168 Barker Road, 
Middlesbrough . Cleveland TS5 SES 

All:&llg,,lffr.-witfwi""'UK -
ISI N 010n11ozx lltldC,lo,£--,,.o,Q~fNQl(#E~ 



QUESTION 
WHERE CAN I BUY 

NEWBRAIN 'A ' 32K 
NEWBRAIN 'AD ' 32K 
SINCLAIR ZX81 1 K 
SINCLAIR SPECTRUM 16K 
SINCLAIR SPECTRUM 48K 
ORIC-1 48K 
SINCLAIR ZX PRINTER 
SINCLAIR ZX81 RAM PACK 
SEIKOSHA GP-250X PRINTER 
SEIKOSHA GP-1 OOA PRINTER 
BMC BM1 2E GREEN MONITOR 
SANYO SCM12H GREEN MONITOR 
SANYO SCM12N GREEN MONITOR 

FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 

£268 .00 
£298 .00 

£48.00 
£99 .00 

£129.00 
£168 .00 

£39 .00 
£28 .50 

£260.00 
£215.00 
£100 .00 
£100 .00 

£85 .00 

CARRIAGE : 1 ,tern £4.00, 2 items £3.50 each. 3 ilems £3.00 each , 4 or more FREE 

ANSWER:-

FOR ACCESS PHONE ORDERS , PLEASE RING (0532) 681366 

- MICROCELL COMPUTER SYSTEMS. PO BOX MT12. LEEDS 17, YORKSHIRE-
PLEASE SEND ME 

NAME--- --- -----
AOORESS __ _______ _ 

SIGNED 

FOR OUR COMPLETE PRICE UST 
•CAA~?:~~'------' 

TOTAL ENCLOSED C.__ _ _ __, 

PLEASE TICK D Pl.EASE DEBIT MY ACCESS NOj I I I I I I I I 

PCN JUNE lJ.JUr,.E 29. 198.1 



Bequi ckon thedrawwith yo ur joys tick . Key in thi s Etch-a- Pad program by Edmund Bamber. 

Portrait of the 
Atari as an artist 
Wi:n v.e firs1 opened Edmund 

amber's letter containing his 
Etch·a·Pad. It looked preny in· 

nocuo u s. But whc n 14·e1estcd 1t.we founda 
profossional-lookmg graphiQ package 
th a1 v.ou ld be "'Orth 1h place many Aian 
4())1800ov.ncr's prog ram library. 

The progra m runs in Basic. 1sn·1 "cry 
long. and lets )'OU use )OUr A tan ,oys t1ck to 
draw shapes in up 10 16colours·oo screen. 
llk: rc arc foe mode options- A.B .C.D 
and E . 

The fi~t 1hree ano .... )OU 10 dr.i"" ,n 
four diffe rent colour;;.. Mode D g \\ CS )OU 

PCN , 'h2J.JUNE29 . 198l 

up10 16colours -a lthough )'Ou may ha,c 
to turn up th eco louron )OUrTV tos.el' the 
sub1le grada11ons in 1h1;;. mode . 

The fifth mode - mode E - uses o nly 
two colo ur s. black and v.hue. But it does 
fea1urc an erase fac1h1y u'\mg 1hc JOyi.11ck. 
In the first four mode-.. you can al\Q era~ 
parts of I~ screen by fi lling in .:m.·a~ w11h 
lhc bac k grou nd colour. 

ll crc 1, the documcnt.11,on: .1 dra,'111!?­
program usmg fi"c of Atari'~ grap hic 
m<Xlcs. eac h gi, ing )OU a choice of three 
differen t pen,w,d ths and up to 16 pen/ 
drawing colou~ - plus a chotee of 255 

backgroun d co lour, (\\h 1ch ;ire .1,.ul, 1hlc 
\\h ile d rawmg). 

i. .......... 
l"rns the trigger 10 ,~ 11ch on the cuN~ r 
Pw9't the JO)"'t1ck forv..1rd ( up) 10...elcct pen 
1,.-olour (Supcr -r1.·-..~lu111111 tmxk I h,1, ,1111, 
on-.· colour phi, I r.,....:. 111 er.,..._. m 
Super· rcwluoon. hold the Joy,uck for· 
"ard and pr-.·,!> S1,1rt) 

-·'°'-, .... 12) M:"lcch h.td!?-round rolour . 
PMdle 131 !,,CJCch pen , ,ze . 

Tht· h,1ck!?-round n1l11ur ,, .11-.., ,ck1,:1.1hk 
hv plJcing the pcnu, 1..•r lhc n1luur11nh1:a11 u 
al the lop nghl 11f th1..• ,1:r1..•cn 

~ - dclece line, JO ,md .11 to 
se lect ,mglc pen " 'd rh, 1f )Ou h;\\C no 
paddh.~. 

VariM&n Ill tile proc,.... 
RGrnph 1c-. mode! 
PA Paddll' 
BA Colour upd:uc 
YA t-.fa~. Y. A:m 
SS11ck (O) 
B Prc-.cnt Colour 
XA 1\.fax. X. 1\ ,0, 

TlMH KrffnS show UM menil to, Etclt-a·Pad 
Nd two picturn crHted usitq: tlM procram. 

----- - - -- - ----





The new 
TI Profe~onal Computer. 

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

Today's business manat,.,cr is 
faced with a world of quesrions, 
often tough. Questions about 
productivity. Cost contJ?I. And the 
bottom line. 

To help yoo come up with 
sharper answers and alternatives, to 
J.,~ve you the business ec4.oe, we intro­
duce the new Texas lnsm.iments 
Professional Computer. Th e one 
with the power, the expondibility, 
the easiest-to-use keyboard. 
extremely high resolution graphics, 
and a broad array of software. 

All the leading operating sys­
tems and pTOj:?rnmming languages 
arc available. You can use many 

popular application programs from 
the best software suppliers to help 
you create spread~hects, do word 
processing, construct s.,irnphics, 
communicate with other dara bases 
or create your own. 

All of which lets you control 
assets, m.,nagc your time, and make 
pro;ecnons for to rnorrow's 
pcrfonnance- today. 

And for a dear "hard copy" 
printout of infonn.1rion. you can 
rely o n the new 850 Series printers, 
made by Texas Instruments 
especially for the new TI 
Professional Computer. 

The TI Professional Computer 

helps you make better business 
decisions based on better 
infonnarion. With the perfom1ance 
and reliability you expect from TI. 

In short, it's rhc answer. 
For full infonnarion phone 

0234 22:l<XXl or write to 
Texas lnsrrumcnts, Manton L·mc, 
Bedford MK41 7PA. 

TEXAS~ 
INSTRUMENTS 

Creating usefol products 
and services for you. 

r- -------- ------ SPECIFICATIONS,----- ----- ----­
SystemlJnlt 
16 bit 8088 ITIICfOOroeett,Or 
6,41(,~e RAM f'~I02 56Kb'fl8 
4K ~ e g,aohoe! et,~ memor,, 
5-,lot~bus ·-Soec.attv 00'\IQN!d 1ow pmhle 
Popkff't'l)e'M11eri.voot 
97 kM lf'd)d,og121urictl0fl keys 
S8P<Wete nurne,ie t.evp!Kt and CUl'Mlf oontrol 
cfl.Kll!'fS 
Tac1!1e ,esQOOSe IOI' QUICk PO'.MIYfl entry 
Upper and row.,,~ lellflirS 

o.tplayUnots 
12 inch monoctwome 1"88'1 l)hos(lhofl Of 
13 inch lull,c,ob.w 25 llnes " 80 colunr4 
High 191()MIOfl 720 II JOO p.)(flfs ...... .._ 
Built in 320K ~· d,<:kl!'llf' ~!andard 
Addilt<:W* lflWn8I SIOl'a,ge of 320( t,vle 
dlsll:ene Of 5 Of 10 Mbvl• Wonchestet" disks 

""""'"'' 
Commul'llelltions Oplior. 
TTY_ 3780 
3270 SNA Sland alone 
3210 esc anc1 SNA CMltlf 

OpeHt1ng Sysfflffll 
MS• OOS OqlalResN<ct> • CP,M 86• 
andConcunM1C P M 86•UCSOp Sys1em-" ...._ 
BASIC COBOL FORTRAN P~ 

Applo~ Softwwe 
0.., lOO prf)Qrams a,,.,a,lablfi, from tt'l8 most 
POC)tMI sohwa,e viendors such as M.crosolt 
Ashloo Tat• Mocro Pto_ IVS_ Sol'Clm. MPSL 
Ldeboi11andnther's 

Prmters 
150 cps TI 850 Seiies IOI' most applicat,ons 

f OOlNOHS MSOOS .. •1<~ k!MM>cr09eftC.-.,r,o,M>t)I\CPIM8tl...:IConcwr.,.CP~8tl••"___. ~ °'°'91.t1,..._,hlnc UCSOc:, ~._,.,...,.. 
tr~,n11M~,,>titw,U.-"'V(,o!C ... 1ot,... 

------ - --- - - --- ----



Pro processing on the 
Commodore 64 

pn n1er. 

Wordpro 3 Plus/64 
This is the la1cst in a long line of word 
procc~in g programs from Steve Punter. 
who has been writing these for Comm· 
odorc mach,n« since 1hc year dot. 

Features 
Text is not formaucd on lhc screen as you 
type, but is prepared for the printer by a 
Strics of specia l formauing commands 
which can be embedde d in the text area. 

There arc a couple of serious limilatlOns 
with Punter's "'·o rk which prevent it from 
bt1ng 'the ultima1c word processo r ' for 1hc 
6-t. First . there is no scrolling window. 
which places a severe limitation on 1hc 
40-column scree n. 

Second. it is impossible 10 pc rform 
background printing while car rying on 
yo ur writing. w the machine is tied up for 
quite k>ng pc nOOs handling the printe r . fr'----=--..J 
Uowc,·cr. none of the other packag<"S 
tested offered this faci lily either. 

Presentation 
Because t his is an e11tremely compctith·e 
area publishers must be prepared for 
crit icism ofthesligh1cst naw .and prescnta· 
tion su rfers here . The manual has been 
imported from the US and no attempt has 
been made to anglici§C the text. 

More import a nt. the American \'ersion 
or the program is slightl y differ ent and in 
order to correct 1heanomalicsa tauy piett 
of paper has been inserted inlo what wou ld 
othe rwise ha\•e been a very smart manual . 

These quibbles aside the manual is very 
good for the newcome r , being instructi\'C 
withou1 condescensio n. 

In use 
Having loaded 1he master disk yo u first 
select the number of lines of text you 
require in the main 1cxt area. whi le an ext ra 
tex1 area takes care of mai lou ts. informa· 
tion inserts and !he like . 

However. the maximum numbcro fl incs 
is only 329 - this is a waste whe n you 
consider the 64K of memory on the 
machine. 

Having selected the type of printer to be 
used. the di sk drive and prin ter dcvitt 
numbers, you arc prese nted with a blank 

JO 

1e111 area and 1wo lines of display showing 
the curr ent contro l informalion. ic insert , 
ext ra text, numeri c mode s. and current 
curso r pos.ittOn. 

The commands arc quick to learn and 
easy to remember - all arc handled by a 
special CONTROL key which alloM all 
other keys on the keyboard to have special 
fu ncttons . 

Reliability 
I found Wordpr o virt ually impossibl e to 
crash, but there a rc t...,·oserious flaws in the 
package, and these mean you have to be 
particul a rly care ful. 

Quite often yoo need 10 look a t t he disk 
directory to find the name of a particula r 
docume nt and alt hough Wordpro allows 
th is, it will wipe any text yoo have in 
memory al the time withou t warning. 

Exiting the sys1em is on ly a three· 
keys troke ope ration and soo n beco mes 
scmi·au1omatic , so there should be more 
warning that you haven't permanently 
s1orcd the text . 

Verd id 
Word pro is getting a mite long in the tooth 
now, and in compet ition with more recent 
products ii is inevit ably going to suffer . A 
number of changes would have tobc made 
before it could be conside red a commercia l 
propositio n. 

Notleastoft hec han geswouldbcalower 
price. Better prod ucts arc available for half 
the cost. 

Yizawrite 
Viz.awrite suffers only one of the limita· 
tions of Wordpr o - the background 
spooling of files. That aside. it is only a step 
away from being a very good system. that 
step bei ng the lack of any kind of da ta 
sorting. 

On the plus side, it can read data files 
prepa red by most of the othe r wo rd 
processors and hu. a power ful text moving 
facility . Unlike Wordpro. you arc not 
confined to full screen lines but can defi ne 
true ranges to text and moi;.e them about 
the main text area at will . 

That text area is very large - mo re than 
8SO lines of text can be store d in memory at 
one time, at last making use of all that 
memory . 

Presentation 
The manual is well packaged and pre· 
scnled. covers everythi ng with extreme 
thoroughness and is a defi nite improve· 
mcnt on t he others, being Written in 
Englis h. 

It is not condescending. assu mes you 
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know about com put ers and CO\'ers each 
command competently and quickly. Its 
sole failin g is the assumption of prior 
knowledge. Presented 10 newcomcrS it 
would hkely pro,okc a few cries for help. 

In use 
Vizawrite. like Wordpr o. comes on a 
protected disk. So after loading and 
runn ing 1he mas ler program you a rc well 
advised to rcmo,·c t he maste r di sk (why 
only one?) and in.scn a wor k disk for 
sto ring you r text . 

llus package does formal )Our text as 
you l)pc . 

A scrolling window gives you the cff« t 
of an 80-colum n scree n and the method of 
$Citing labs (numeric or alp ha) will be 
readily appreciated by anyone used 10 a n 
clel:l ronic typewr ite r. 

Comma nds used to format tcxt()'ou still 
ha\'e todo this) arc aga in easy to remember 
a nd you ha\'ca numberofspec:iallydcfined 
char acters 10 aid wit h some of the 
comman ds. 

One quirk: typed "paces are displa)ed as 
dots on screen, not spaces. 

Reliability 
This is a difficult. 1f not imposs ible. 
pr ogram 10 crash . Vizawrite handled all 
appointed tasks wi1h case. Global print ing 
of files was stra ightforw a rd . altho ugh I 
would like to sec t his perfo rmed as a 
background operation. rathe r than t)'ing 
up t he computer for long periods. 

Mai louts . inse rting specific information 
in text. and so on. arc a simple task once 
you arc used to !he mclhod employed by 
the program - not the most logica l of 
rou11nes. 

Verdict 
Ifs a dis t inct impro,·emen1 o,•er Wordp ro . 
but there are a cou ple of features which 
could be added to make it c,·cn be Iler value 
for you r £69. 

The scrolli ng screen is ,·irlually a 
nccessi1y on a 40-col umn screen and the 
abi lity to read files created by olhcr 
packages is a definile plus in its f,wour. 

Quick Brown Fox 
Thi s package can be dismissed quite 
briefly. It is dismally slow. dreadfully 
awkward 1ocor1tro l - 1n shon. defini1cly 
no1 a plea sure 10 use. 

The re appears 10 be no logic behind !he 
au1hor'schoicc o( comma nd keys and you 
arc confro nted by an appa rcn lly random 
chotCc of leners reprcscn 1ing 1he corn· 
mands. 

It lS possible 10 do most of the operations 
you 'd normall y want to carry out on a v.·ord 
processing system. but i i is hard work doin g 
so. If you' re inserti ng 1ext. or - heaven 
forbid - have made a mistake. you mus! go 
into a scpara lc ed itor mode to make your 
altera tions. 1hen return 10 texl mode 10 
carry on writing . 

And )'OU need 10 use long st rings of 
commands todo 1hc simples1 o( opera1ions 
v.hich mos:t othe r pack ages can achic,·e 
with two or three keys1rokes. 

If it was this package or no1hing. I think 
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l'dbetempted lostick \\llhm) t)pc\\nlc r . 
And at £60 il°s O\e rpr iced for 1he amount 
of"" ork )Ou'd be: able. or mchncd. todo . 

PaperClip 64 
Ou t of the four packages l \c looked a t 
here . th is offers t he most fea 1urcs and is 
probably the cas1cs1 to use . 

Like the rcs1. PapcrChp will not do 
background pnnling. nor will it check the 
spelling of a document. If you v.ant 1host 
sort of facilities. )OU should take a look a1 
)'Cl anot her package. Ea syscr1p1. 

Features 
Essen tially. PaperClip can do C\erything 
!hat the 01hcr three ca n do. plus it has the 
ability to son data in alphabetical orde r. 

Format1m g and 01hcr commands arc 
very easy to remember. using in man y 
cases 1he sa me S)ntax as Wordpro . It will 
also read files created by 1he ma,or1ty of 
ot her word processing programs. and w11h 
i1s 1e,u area of 829 lines it compares 
favour ab ly to the 01hcrs. 

Comparison table -Max .text area 
Globa l printing 
Search/replace 
Colu mn manipu latio n 
Mailou1s 
Soning 
Spelling checker 
Backgroun d printing 
Calculations 
Video output 
Screen scro ll 
01fferen1 pnnters 
Word wrapping 
Word count 

w.,...3 
329 Imes 
Yes 
Yes 
No 
Yes 
No 
No' 
No 
No 
No• .. 
No 
Yes 
Yes 
No 

Two final poinls in its favour are the 
abi lity to pe rform simp le numerical sum s 
within the 1ex1 a rea. and t he ease with 
\\ htCh )'Ou can read a disk dire ctory without 
losing vast amounts of text. 

In use 
PapcrClip 1s well prese nted, v.ith a good, 
readable and e rror -free manual. It's fast 
and simp le lo use. rcl)·ing on embedded 
format com mands and a Video Out pu t 
mode in which you can sec how your 
doc ument will look when print ed. 

Eve ryth ing tha t applies 10 Wordpro and 
to Vizawri1e a l.so applic-s here. including 
the ability 10 cha nge screen. border and 
backgro und colour s 1f)ou wish. l1'ssuited 
bo th to newcomers and to experienced 
users a nd it is difficu lt lo lose lext wit hout 
realising it . It's ,·ery reliable. al most 
impos~blc to cras h . and eq uipped wilh a 
comprchcnsh'c array of error messages in 
case you should auemp1 the imix,ssiblc. 

For a fuller revic ""' of Papc rOi p. see 
PCN lssu~6. \\here we looked at a vers ion 
for1he Pe1. 

--875 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 
No 
No 
Yes 
Yes 
No 
No 

-829 
Yes 
Yes 
Yes 
Yo, 
Yes 
No' 
No•• 
Yes 
Yes 
Yes 
Ye, 
Yes 
Yes 

Other programs exis t 10 allow thi s but are not bui lt m. 
Command cxisls bu1 is not implcmcnlcd 
A\'a1lablc on the 80-col umn Commodore ,crs1ons 

Rating 
Qllldilltownfox n ........ 
Doao- nnn - n - n - nn ..... n 
Prb £60 ,...._. SPT Ek<tronics. 
Tollesbury. E.Mcx. 1cl (0621) 8684840tllet' 
_...... Vic 20 o.tWs Con1ac1 pubb shcr 

nnnn nnnn nnnn nnn nnnnn nnnn 
~ £(/} ,,....._. Viza Sort~·.uc, 9 MansK>n 
Row, Brompcon. G1llm1ham, Kcnl. tcl (0634) 
8137EKI OIN',.,.... None ChltNb Mail order. 
Commodore: ckalcn 

w .... 3 nn fHturn - nnn -- nnn - nnnn - naa ..... 
,.,_. £125hMlller Prokwonal Soft~--arc 
Otiiet" ...... AU c:arhcr Pets OwtWs Wcao 
Computtn. 22a Hi&h Street. Ca1c:rh1m. 
Surrc:y, eel Ca1c1ham4923.S -64 ........ -----. .... 
Prb {86 hWhMr Ba11c:ncs lnduckd 00-
_,._. Commodore 8000o.u.t. Kobn Micro 
Ma1kc:11n1, PO Box 28. Hc:nky-on.Thamcs. 
0:con, tc:I (04912) 2512 
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CP/M simplified 
CP/M 's widcsprc1d use on tKt8() and 

280 systems is due far mor e to its 
ha ving been first and 10 lhc vast 

amount ofC P/M software avai lab le th an to 
any intri nsic me n ts as an ope rat ing syste m 
or its ease o f use. 

S1mplifilc allows yo u 10 ca rry out the 
most commonly needed operattOns m a 
simple manne r . ..-.i1hou1 the complexities 
of synlax )OU find m the CP t\·I command"' 
such as P IP.tnd ST AT . 

S1mphfile 1s pro\lded on a s1nglc-s1dcd. 
singtc-dens ity 8m nopp) d isk . and can be 
used on any C P/ M system that will read a 
disk in 1h1s formal. 

Features 
When )OU use S1mphfile there 1s a screen 
d1spla) 1111"'oparts:the- o ,.,,1,. Area-mt hc 
1op three hne~ \.l.hich shows general 
information about )OUr d isl... and '*h1ch 
)Ou use for g1\'1ng global commands: and 
the - File Area- in the rest of 1hc ..c:rccn 
'Ah1ch sho""~ information al:Jou1 )OUr file<,, 
and "'h1ch )OU use fo r g1, 1ngcommand,cm 
md1\ldualfilc ... 

S1mphfile allow'i )OU IOC3rT)' OUI aim~, 
:ill tasl.s b) mo, mg the cu~r around the 
'ierccn and g1Hng ,mglc i..ey rommand .... 

The file command.., a, ,ulable are: 
? 0 1spla) File Command .. 
8 Bad.up file 
C Copy file. """h nc"' name 
E Era,;.cfile 
G Goco file (mO\e cursor to fi fo) 
l L, .. 1 file on prmter 
M Mark file for Mult 
H Next screen 

files you wan t M ult 10 operate on. then 
mo,·e the curso r 10 Mull in 1he Disk Arca: 
p ress RETU RN. "' h1eh brings MBackup 
Erase ListN on to the screen: and then mm c 
the cursor 10 ,..,.h1chc,er of 1hesc )OU want 
a nd press R ET URN ag ain. 

Ano tller useful fea1ure 1s a ,;eparate 
program called F INET UNE. This allow .. 
)·ou 10 -.et 11lc date for mat to MMDOYY. 
DOMMY Y or YYMM DD ; \Ct the Li,t 
command to print "' 11h or ..-.·,thout hne 
numbcr.;c hange 1hc hne drawmgS)mbols 
for the ..crce n d1,;play: and ,;et up an 
-Exec ute Comman d Program L,..,,N. Th1s1s 
a hst of up to fiw file names ..-.1l1ch can be 
executed toge1her b) a single Nx-rom· 
mand. so )OU can. for C'<ample. put ma 
program na me and the names of the files 
lhe prOi?r am 1s co use, \o\h1ch smes l)pmg 
001 all t he file names e,e ry ume. 

One hm11llt1on. ho..-.c,e r. 1s thal the hsl 
must not be more than 19charactersso)ou 
ha,e to use , er) shore file names 

Presentation 
The d1sl. 1s labelled"' 11h the pr ogram name 
and the disk format. an d comes 1n a manilla 
en,elopc at the back of the ring bmdcr 
con tammg the manual. 

The manual" "ell laid out. and consists 
of an cx planatOr) see11on "'1th examp les to 
hclp)OU learn ho~ 10 u-.e Simplifile. artda 
rcfcrcocc !ICCl10n gn mg full de tails o f all 
the comm,md.,, and the ,·a rious S)'Slem 
me, .. age .. 

The section on error mcs~1ges te lh )OU 

\.\hat kmd of nu .. hap calbes th e me .. sage 
and ..-.hat to do 1n re~ponse. 

P Prc,·ious ,;crccn 
R Rename file Getting started 
T ~fal.c 1hi .. 1op ro"' To ins1all S1mplifile )OU ha,e to rop) the 
U Copy file to another U-.cr A rea S1mphfile d1 .. k onto )OUr ..-.ork1ngd 1sk and 
V Vie..-. file on ..cree n use one or l\o\O programs Crom the 
I Exec ute program S1mphfile disk. TE RM INA L o r TD. to 
Control--P l.,1,t <,('t ee n on prin1e r configure S1mphfilc 10 ,..,orl. " ilh )Our 
Es.cape Mo,e CUl"M)t to D1 ... l. Area 1erm1n:1I. 

To u\C the-,e command .. )OU mme t he TE RMINAL automallcall) configures 
cursoralong5 1dc1 he filenameandpress t he S1mphf1le for :tn) of 2-1 common l)'J)CS. If 
appropr iate l.e) Where )OU ha,c to gin~ )Ourtc rmmal l"> not amo ng them )OU ha,e 
e ,i:tradcta ils-fore,i:a mple\o\UhCopyand to use TD \loh1ch asl.s you to specify the 
Rename "he re )OU h:ne 10 g.i,e the new co nt ro l characters etc. used by )'Our 
file name - Simphfile a~l.s for 1he e,c1ra terminal 
mforma11on 11 need..,. Alt hough the m~talla110n procedure is 

disk drives, bu t it can read single-densi ty 
d isks. 

Mowever, lo read single -density disks 
you ha ,•c 10 use the d ri,c names E and F 
instead of A and B. and the ins l ructionsdo 
not men lion 1ha1 things like this can differ 
fro m S)'Stem 10 system . 

llk!re is. ho\o\e,er. a phone nu mber and 
!he names o ( 1wo peop le to contact if you 
ha,e any problems ..-.i1h Simphfile . 

In use 
Th e single key commands make S1mphfile 
easy 10 u.sc. and 10 remembe r . There is a 
"help" co mmand ..-.hK'h g1,e" a 11..,1 o f lhc 
commands 'Allh brief \l ate mcnt$ of \.\hat 
they do. 

Simp hfile is m1cnded lo pro, ·ide cas) ' 
a1.."CC,.,, 101hc co mpuler fors t ra1gh1forv.ard 
opera11on<1 111..e h">tmg files or ru nning 
standard programs. and 11 appears to be 
"mtableforuse b) people 'Ahoonlyneed to 
use the computer occasiona lly. 

Reliability 
S1mphfile has comp rehcn SI\C crro r ­
checl.1ng bu ill 1n. a nd "ill ghe a message 1f 
)OU l)pe in an 1m·ahd du1c or an 1ma lid 
command. The program " 111 alw as k )OU 
to confirm before 11 cam e" out an 
operation like E RASE. 

1llC erro r mc~1gcs are brief but 
1nformatnc.and the man ual feat ures a full 
explanation or all 1he messages. 

Verdict 
S1mphfile re~aces some of !he commonly 
used CP M commartds \I.Ith a new set of 
commallds that are much eas,e rf or a casua l 
user 10 learn. The facihties pro\lded ha,c 
been ,..,ell thought out alld S1mphfilc could 
be ,cry helpful in an o ffice o r simi lar 
cn"ironmcnt where 1hcrc are many people 
"hodo not u<1ethecom pu1err eg ularlybu1 
somet ime~ need 10 run a standard program 
or get a p rintout of a file. 

Out 1f )'Ou regula r !) ha,c 10 use features 
ofCP M lx-)ond P IP, STAT, E RA, REN 
an d D IR . ,..,h,ch S1mphfile replaces. it \.\ill 
not do ,·c ry much fo r )OU. 

RATING 
feah rts 
Doct,-
............ nn 
u..lNIII, n 
Reliobiity nnnnn 
o. .. .a .. i.. nnnn 
N-. S,mphfik ~ S1mr,,1r,Weuens,o,1 
10 CP M Openung S)l.!tm S,.tM CP M, ¥11th 
Sin d1scsPl'tc. 1:75 ,,,..,..._. Sel,en Syslems. 3 5 
Gu1th11n,n Street. Witham. bsc'< CMS IBJ. 
r....e: SSSD 81n d1sl ......... MKh mc code 

The centre sectio n of the D1sl. Arca is simple )OU may ha,c problems \o\llh 
u..cd for the general commands. and to use m.ilchinc-dcpcndent de tails apart from the 
these )OU mo,c the curso r 10 the command te rminal co nfigura 11on. For e'<ample. the 
)OU ..-.anl and pre .... RETURN. ··E,i:1C Vecto r 3 ..-.h1ch I used has double-d~ns 11y 

ta l.C'S)OubacktoCP M.and .. FL.st"hstsall ~IIIIIIIP.IIIIIIII IIIIIIII the file info rmation for the d1sl. onto the 
prin te r. %4:tWi•- %1:ttt•!'IM·l:hb 

-Son·· allows )Ou 10 ge t the File Arca 
deta ils hsted m order of name. cype 
(e '<tcnsion). size. o r dale. ~Mul l"' is used 
together \\-Ith !he File Command "~rand 
allov,'S )OU 10 Bacl.up. Era..c or List an) 
numberoffile!I at once. 

To use Mult you fir!ll go through t ile Fik 
Arca l) p1ng .. r,.r hc\1de t he name .. ofthe 

" 

• lh,pll r H• • I IOf t 111 .. a 1c..rut1 t.111. ••ckup,a u.u, 011012 
010"-ftl UH I ld t rut lDNrl I Id, OilftI 
Pll•• J• f f J I l•lp i«Ol• l ll ••••t••» 
am - TYM : 11 .. I CJttOn :-.. -K-.-i .. -,-N------
-------------1------1-----1----------------------------

- - OUTU on, I 2lt I ll)UJ I U•pltrlh'• pt'iUU Ula 
ruu COii I 11. I t 
ruu COii I l U: I OIUl2 I fth ,~~Unt flh 

TIM s..,lifN ICf'Ntl .. MitWN I.to U.. Olli Alu tu.. to, tllrN lilln M lN K.-) --1 U.. rile Aru 
1-,tllllls ....._ U..te,tw'N INI) . Tiie Dille Arel C411Ca1111 ........... aN WMftlNIN tliM retll:ete 
u-. ....... Tllef'IIAru~ .......... *Wl tlle ....... fln • tlle4iitk. 



BBC DEALERS GTM 
IN LEEDS 

---

BBC Machines 
Model'A' £299 
16K RAM 32K ROM. Full 
colour . 
graphics 

high-resolu1ion 
(+£7p+p ) 

Model ·s· 32K RAM 32K 
ROM £399 
i 6Co lour graphics( +£7 p+p) 

14" RO B Colour Moni1or (as 
used in lhe BBC Co mpul er 
programme) £279 

(+ £9.50courier ) 

Sanyo Colour Monilo r 
£228.85 (+£9.50 p+ p) 

Lead for Sanyo £8.05 

12"Green Moni1or £95 
(+£6.50co urier ) 

B BCJoys1ick £13p.pair 
(+£1p+p) 

BBC Software 

Monslers. Me1eors . Rocke ! 
Raid. Tree of Knowledge. 
Philosop her's Quesl. Sphin x 
Adven1ure , Snapper. 
Plane1oid , Arcadian s. Super 

Invaders , Cas ile of Riddl es. Verbalim single sided double 
Alla1£9.95 den si1yd isks. box of 10 

(+ £1 p+ p)Dn eachilem £22.50 (+ £1 p+ p) 

Forlh £l 6.85 G PSOandGPI OOribbon 
£4 .75(+£ 1 p+p ) 

ArcadeAc tion £ 11.90 PrinterCab le(para llel) 
(+£ 1 p+ p) £ 15 (+£ 1 p+p ) 

GYM Software 

Word Build: An educa 1ional 
game using colour and full 
graphi cs, sound and en­
couragemenl fully er ror I rap­
ped. suppli ed wilh full docu­
mentat ion for own word list 
inpul. Fully adaplab le 10 any 
child needs(4 1oa nyage). 

£5.95 (+£ 1 p+p ) 

Smiler (phonic spe lling 
game): aids 1he leaching of 
1he len er sounds and spe ll­
ings. Emphasises co nsonanl 
and vowe l recogn it ion 

£5.95 (+£ 1 p+ p) 

If purcha sed 1oge1her on one 
1ape £11.00thepair 

(+£ lp +p) 

Accessories 
for 
BBC Computers 

Cassen es per 10£4 (+£ 1 p+ p) 

6522buffers £4 .75(+£ 1 p+p) 

DIN 10Jack casse11e leads 
£3.50 (+£ 1 p+p ) 

BBC Machin e dus1 covers 
£3.95 (+£ 1 p+p) 

Disk Drives 
BBC Disk Drive(IOOK) 

£239 (+£4 p+ p) 

GTM Single Disk Drive 
(IOOK) £224.25(+ £4p+p ) 

BBC Double Side and Densi-
1y (800K) £799 (+£4p+ p) 

GTM SOOK (manual and u1il­
i1ydisk included) 

£450 (+ £4 p+ p) 

Printers 
Acorn GPSOA Prinler £199 

Lowest eve r price! 
( +£4 .50 p+ p) 

Acorn G P IOOA Prin1er £228 
(+£4 .50p+p) 

.... ~ -~ Barcl:iycard :ind Aett ii .,,~lcomcd 

NEW SHOWROOM 

ALL PRICE S IN CLUDE VAT GTM Of, O YORK ROAD LEEDS 
Tt•I t0SJ21&47474 
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Arcade Action For The 
ZXSpectrum 

If you want Arcade quality control for your Sinclair ZX Spectrum , you 'll find 
the Protek combination hard to beat. The Interface is compatible with some 

of the best Arcade games from top software publishers including: 
Flight Simulation by Pslon 
Slippery Sid by Sllversoft 
Spectrapede by Protek 

Plus many more . 
The Protek Joystick Interface is simp le to use. It just plugs in at the back of 
your Spectrum and is compatible with any "Atari type " Joystick Connector . 
We recommend the Spectravision Joystick at only £9.95 for a Pistol Grip 
Joystick with a top and base fire button plus specially con toured shape and 

rubber suction cup footing for single hand operation . 

TRADE 
ENQU IRIES 
WELCOME 

SubjKt 10 r,'"8,bMy . Pl'toN ~ 
111 time~ going loptt,M . 

Both uni ts are available separately from 

==Ptotak=== 
COMPUTING LTD. 
• Reg. Trade Mark 

Clydetda .. Bank Bulking 
High St~t. South OU..naterry 
Edinbuf9h EH30 9HW 
Tat 031·33 1 4400 

l'CN JUNEll-JUN E 29.198J 



The MPF-11 isa new therma l pr inter for~ new micro . Ian Scales findso ut how Microprofess ional it is. 

Prof in print 

The MPF -11 ther mal printe r is de· 
signed principally for use with the 
Mk roProccs.so r (PCN issue 9). Its 

usef u lnC$$doe$n 't stop there, however, for 
th is linlc printer is capable of interfacing to 
a range o f micros includin& the App le JI or 
any com puter with a parallel Cen1ronics 
interface. 

This review was based on wsing the MPF 
as aoompanion to the MkroProfcssor. The 
printe r is a thermal type and uses 4.4in· 
wide paper from a roll which sits inside the 
case . 

Printcn of this kind arc basically used 
for printing out listings rathe r than con­
veying inform atio n to other people so it 's 
not the sort of outpu t you send lo you bank 
manager requesting an extension to your 
over dr aft . Th at $8.id, it is actt.1ally qui te 
readable . 

Installatio n is a fair ly st raight-f orward 
procedur e - there arcn 't many bits and 
pieces 10 ge t tangled up in . When using it 

............... _ .... .. ,....._ ............... ...... .................................... --................. ..,.... ...... .. ,...,.... .... 
PCN JUNEU.JUNE29 .198J 

with the MtcroProfcssor it was a simple 
matter of connecting the cable to the right 
hole$ in either unit . 

Unfonu nate ly the cab le goes from the 
left side of the computer 10 the left side of 
the printer - work that one out. 

In everyday use the prin ter is act iva ted 
by three sepa rat e commands. A straigh t · 
forward PRINT command will output the 
text on the scree n. In addi tion there are 
three Basic com mands : PRTON will print 
out everythi ng after each PR INT corn· 
mand. PRTOFF will put it on the screen 
instead and HC will copy the grap hics or 
characters from the screen to the printer . 

Gr a phtC print qua lity is actually very 
good. The graphics displayed here (right) 
come straight from a routine feat ured in 
the manual. 

Prin ting spetd is just over IOOcps which 
seems preuy reasonable. Tbe paper is the 
sta ndard 2.Sin.<fiamele r thcrmographic . 

Tbe sound level was pankular ly im· 
pre ssive. It wasn' t whisper quiet like 
Apple 's Silentype but then it was n't nea rly 
as slow eithe r . 

lti spos.sibletointerfacct heMPFprin ter 
to any type of compute r with access to a 
Centro nics inte rf acc ( thi s could incl udc I he 
8 BC micro or the Spectrum with an add-on 
interface) and the unit suppons the full 
ASC II characte r set with upper and lower .,.,._ 

Although the MPF printer performed 
well, it abocos ts rathe r more than might be 
expected for a unit of its type and 
limita t ions . At £180 it isn't too far away 
from some of the cheaper dot matrix 
impact printers . 

._ MPF· II Prin1cr ....,_,. MPF· II . Apple 
II , Ccntronia .....,__.., Muhilcdl f'Wct 
t l&Su1eVAT ...... Sincl(0733)31344-4 

iiiiiii c;•••••••;> ••••••• c;••·····~ ••••••• c;1······~ ' ''' " c;••·····~ ~111111~ •• Multitcchboaststhatthc MPFprinleris 
simuhaneously a thermal, mat ril and 
line princer- indeed it is. 

ll has 40 thermal elements mounted 
on a single arm and spKCd pro­
portionally acrou the width ot the 
pape r . This moves back and fonb the 
distance o( one character . The pape r is 
fed through a distance of one doc once 
the therma l heads have c:ornpletcd their 
characte r·width pas.$ . They thm go 
back the other way. Eachofthcthcnnal 
heads builds up I single row of 
characters down the page in a matris: o( 
7 by IOdou . 

The the rma l heads aea te doc im· 
prcssions by quickly heating up the 
J)llper when they touch it. Tbe coating 
on the pape r then chanp coba r . 







Shootout at the UK corra l - who'll win your money in the£400 range? Andr ewTollyfield referees. 

ATARI VS ACORN 
It 1sonly ashor1 time s,ncc the BBC was 

considered the ultimate, a ll-singing 
all-dancing home computer - w;th the 

single proviso tha1 )OU can get )'Our hands 
on one firs1. At under £400 it was stree ts 
ahead of the competition. until . 

From across the ocean happrnin gs in the 
micro markclplacc were being ~rved 
by. among others. Atari - a subsidiary of 
Warner Brothers which, coincidentally . 
has a finger in the television pie. It already 
had a micro which in its time had been 
highly regarded - the Atari 8(X). How­
evct. ii did come with a rather hef ty price 
tag. 

Sundry stories of price wars. market 
shares and peer group pressure later. Atari 
has brought 1he price of its priu 
product di rectly m line Vlith the BBC . 

And there' s more than just a passing 
monetary rescmblancc between these two 
machines. Both offer extensive colour and 
soun d facilnics. a real kc)'board in similar 
sized consolc:11, and both employ 1he 6502 
microp rocessor. 

Perhaps most impor1an1 of all. both have 
cxtensh ·c software suppor1: 1he Atari by 
,·1r1ue of its age . the BBC because of the 
exa tement a nd high regard it has pro­
voked. 

The question. ttlcn. is how far do 1he 
similari11es extend beneath the surface? 

the Ba.sic can ridge (in 1heolddaysyou had 
to buy it separately). 

Removing the lid comple tely re,·ea ls a 
fur1her four slots for memory mod ule$. 
One of these must be the lOK ope rating 
sytem ROM , while 1he 01hers can hold 
expansion RAM - three 16K modulc:5 
giving the 800's 48K. A bonus point for 
design here: when you lift the lid the 
computer switches off 10 prevent possible 
damage by insert ing car tridges w;,h the 
power on (Commodore please take note). 

At the front , under the keyboard, are 
four connectors for games paddl« and 
joyuicks which fur1her re,·ca h; the game· 
playing pedigree of thi s machine . How­
ever, aroun d the side is provision ror more 
serious expa nsion. You'll find a n l/0 
connector and moni1or socket toge ther 
with the power connection, on/off switch 
and 1V channel select swi1ch. 

Inside 
The intern a l layou1 of lhe Atari is 
surprisingly complCJt w;1h components 
spread over scveral inte rconnecti ng 
printed circuit boards. 'There is a cast 
aluminium chassis which sa fely guides the 
memory modules into their sockets. This is 
an expensive form of construction. bu t is 
the price of Atari's history - a box into 
which you plugged the bits you wanted . 

Atari 800 ~f~.:~~~!~~,:!::~~~:!~~;:\~ 
r; e ,:,~a~~::i~:'c!t~o~~s;~n,~I~;~: da~dei ~na~~ r;:::':is the sta lwan 6502 

feature11 four dedicated function keys on as used on lhc Apple. Pel. and the BBC 
the left side. TilC housing 1squitc large but itself. Mowcvcr. there are also thr ee = 11 is impossible to sta nd a console on it specia l purpose chips which provide the :: ::~:~sc of the promincnl bump al lhe . great flexibility in sound and gra phics. 

E This has a hanged hd .,.,,h1ch re\ ·cals two Documentation 
{ sockets into which )OU can plug games TilC Atari comes with no less than three l ~=~c~e~;, :~~:~h~;:~:it:~;~:b; ::;;::;d~1::~1tl h ~

1:C.r::~:i~:: 

-~ 

differe nt bits. shows in living colour how 
di.sk drives, printers and ca.s.sctte recorders 
can be chained toge ther, which is why you 
get only one input/ou1put socket . 

The second manual lS a friendly . 
Americ an-style (read nausea1ing)guidc to 
Basic::, Inside A tari Bask. II does, how· 
ever , contai n plen ty of examp le' progra ms 
and explains the language: reasonably 
clearly . 

Third is the Basic Reference: Manual 
which gives details of all the command s, 
state ments and functions. My main crit ic-­
ism of this is that it comes in loose-lea f 
form, punched for the US-standa rd three· 
ring binde r whkh is no1 easily available in 
this country. I tied mine together with 
string. 

None of the a bove gives much detail on 
asse mbler or machine code programming. 
although machine code routine s can be 
called from Basic . Fur1hcr, A1ari is 
amazing) y secre tive about its machi nts and 
you w;u find nodc1ails of circu its, chips or 
connectors which will allow you to make 
1hc mos1 of the micro. TilC situat ion is such 
that US magazine .sand use r group ncv;slct· 
tcrs arc full of users' discoveries. ah hough 
this illicit cxplonstion should not be 
nectssary . 

Display 
A w;dc range of display opt ions arc 
available, and it is the graphks for which 
the Atari range is rig_h1ly famed. TilC 
comparison tables give full details but two 
points are won hy of special note. 

First, the Atari was among the first , if not 
the first , micro to offer sprite graphk:s. 
Sprites arc user-defined graphics charac­
ters which arc controlled by a separate 
processor so they arc very fast and ea.sy to 
program. They also gi \ 'C a 30 effect 
because each spri te is assigned a priori ty so 
that they can pass in front and behind ot her .... 
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•0 8 sp rites and background objects. Full 
collision de1cct1on 1s also a, ailablc. 

Second. ahhough the colour paleuc on 
the Atari is t he now stan dard l6op1ions.1t 
is unique in offering 16 fflades of each 
colour - a total of 2.56. This makes 
possible startlingly rcalis11c 30 displays. 

In short. although the cold figures of the 
Ata ri display may not look 1he most 
impressive. the colour d isplay on screen 1s 
near impossible 10 bca1. 

Basic 
Atari Basic is a fa1rl) sta ndard imple · 
mcntat1on but 11 looksdated in oompanson 
to more recent . suuc tur cd ,·crsions. and 
the re arc some se rious o missions. There is 
no renumber facihty. for example. and 
only numeric arrays arc supported. 

Real and srnng (but not integer) 
variables are allov,ed and vanable names 
can be up to 120 characters long but may 
not include reser,cd v.ords. Numeric 
,ariables arc stored w11h 1en-d1g11 
accuracy. 

Ther e 1s no hmi 1 on the length o f stnn g 
\ariablcs. 01hcr 1han a vailable mcmor), 
but they must be dimensioned before use. 

Most of the stan dard ar1thmc11c oper­
ators and functions arc prO\ided but the 
accuracy of these appears poor m some 
case1. For e"<a mplc. 7 t 2 g1\es 
48.99999463 and a glaring om1ss1on 1s the 
lack of user-defined functions. 

String funcoons mclude ASC. CII RS. 
VAL . STRS and LEN but thcrt' i" no 
MIOS . RI GHTS or L EI-a$. Sub-,:,mng,:, 
are accessed by subscnpts of the t)'pc 
AS(S.10) \\ h1ch is norHl andard but SJm1lar 
to the method used on the Smda ir 
Spectr um. 

Th e only s1ructurcd statc me\its arc the 
common FO R ... NEXT. IF ... TII EN. 
GOTO. GOSUB. and ON ... GOSUB. 
ON ... GOTO. Logical oper.noo can be 
used 1n IF )la tement s. 

Ke)boa rd 1npu1 is hm11cd lo the INP lJT 
s1atcment ..... 11h nosmgle keyequ1\alen1 of 
GETo rI NKEY . 

'The Basic does suppo rt 1he soond and 
graph ics faciti1ies. The sound 1s generated 
through the lV speake r and )OU can 
con1rol pitch and \'Olume as ""ell as the 
dislortion lc\el. the letlercommandgiving 
the Atari 11.S flexible sound ab1htih. 

The screen edi tor is good ,,...ith full cursor 
con trol a nd both characters and lines can 
be inserted or ddeced. 

Storage 
Most usco will bcgm wi1h the Atari 410 
ca~ue un11. Tiw., i ) a dedica ted syste m 
and the only one you can use \\'Ith the 
machine. Transfer rate is a respectable 
1200 baud a nd the 800 has full motor 
cont rol of the cassene. 

O ne notc,,..orlhy feature 1s that the 
casscne is ac:1ually a 1wo track stereo 
system.d1gita ld a1as1oredo n onetrackand 
the second holding audio ou1pu1. 

Thi s means 1ha1. for examp le. the 
compu ter can display on scree n\\ hat 1ssa1d 
on lhe aud io 1rack - a useful fe.a1ure for 
appl1ca11ons hke learmng a new language. 

For mass storage a d1sk un111s necessary 

I PCN PRO-TESTI 

andAtari 'sversion isthe810. Thiscomcsin 
a sturd y. if somc,,...hat oversized. case with a 
separa te t/0 cable. toget her \\i th a com· 
prehensivc manu al and two disks - an 
OS disk and a blank formaucd disk. 

Th e DOS ismenu-dri\en and offers )'"Ou 
lhcc hoict of copy ing. renaming. deleting. 
loc king or unloc king files. and of format­
ting or duphc ,u ing disks. 

This reside) in a SK block of RAM and is 
loaded automat 1call) \\hen 1he micro ,s 
swi1ched on. 

I found some of the menu com mands 
hard 10 use witho UI cons ultin g the manual. 
which seems to make lhe menu feature 
somew hat red undant . 

Filenamesarehmi tcd1oe1,ghtcharacters 
and the di rectory can hold up to 64 
filcnames. A u~ful feature as a ""1ld~ard 
d1rcc1ory search. 

S1orage 1,:, on s1andard SJngle·sided 
single--dcns1ly 51,~in floppies but is limited 
to 88K - \ CT)' liu le compa red to mor e 
rcccn1 disk capac1t1es. 

On the whole. I found the dtsk sys1em 10 
be a liulc slow a nd rather awkward to use. 

BBC Model B 
Like the Atari. 1hc BBC comes as a smgle 
conso le \\ 11h an 1megral keyboard but the 
case is nol as strong. It is large enough to 
support a monitor but the case bend:,, 
visibly 1f)·ou try it. 

The keyboard has63 keys. including 1en 
programmable function keys. with auto­
repeat on most. 

At the rearo f1he case arc power o n off 

Sl'£Qf1CATION -Price ---- Alari 800 
£299.99 
6502at 1.8Mlb: 
48K 

switch. RS432 seria l por t . and con nectors 
for TV, monochrome and RG B monitors. 
casseue recorder and ana logue input. 

Beneat h the keyboa rd a rc fur1hcr con· 
nectors fordislc. prin1er. user port. I MHz 
bus and the legendary Tube interface. The 
BBC \\ as definitely designed with expan­
sion in mind . 

Inside 
Th e inte rnal la)out is ,·cry simple \\1th a 
single pnntcd c1rcu1t board. ke)·boa rd. and 
inter nal J)O\\Cr supply. 

There area number of empt y sockets on 
the PCB. some allowing for futur e ex pan· 
s1on such as the d,sk and Econct interfaces 
'4hich arc not fitted as s1andard . Others 
allow the addi tion of ROM sort ware . 

The model B comes \\Ith 32K of RAM 
\\h ich can be expanded only with 1he 
add111on of a second processor. and 32K 
ROM - a 16K Basic and 16K operating 
system. The main proccssorisa fast \ ersion 
of the 6502. 

Documentation 
The BBC comes wi1h a Welcome booklet 
\\ hich ghcs instructio ns on conocctmg up 
the basic sys1em and running a series of 
dcmonstri:. t ion progr a ms. Also included is 
the use r guide. a daunting and "eight y 
1ome on BBC Bas ic. 

The !alte r sta rts at a fa irly lo\\ le\el but 
rapid ly asce nds into de1a1led discussions 
"'h1ch might lea , e 1he beginner strugg ling . 

Ther e are plcnt)' of 1ndcpenden1 intro­
ductions to lhe BBC a \a1lablc. ho\\ e\e r . 

ROM-,. 
Text KrNfl -...... 

IOK OS. plus ROMp acks 
( , anable. sec table) 
c~elable) -~· MMllfadurer 

Sl'£Qf1CATION -Price ---ROM-,. 
Texttcf'Nft 
GrlPMcs SC:rftft ----ManufKturer 

Sl'£QFICATION -Price --......... --Text Kf'MR 
Graplikt ICretfl ..,... .... 

56-ke). full tr a\cl. q\\ert) la)ou1 "'-Ith fhc ded icated function ke)'S 
Ala riBasic 
Atari lnt erna1ional (UK). Slough 333-i4 

BBC Mod el B 
099 
6502a12Mll z 
32K 
32K 
(\a riab le. see table) 
(see table) 
63-ke). full lra\el . q\\CTl) la)OUt \\ llh !en programmable func:11on 
keys 
BBC Basic 
Acorn Computer), Cambr idge 245200 

Commodore6-l 
045 
65 IO ( u pgrad<d 6502) 
l,IK 
) 61{ 

40 x25 
320x200. e1gh1 sprites (24X21 pixels) 
66-ke). full tra\·el . q""ert) la)OUI \\ n h four programmable func11on 
kC)'S 
Commodore Basic 
Commodo re Business Machmc\, Slou~h 79292 







The gap, believe us, IS wide. 
And the confusion surrounding personal computers, 

widespread. Because the term 'personal' computer now 
stretches to include a multitude of machines, with a diverse 
range of functions and capabilities. 

So Jet·s set the record straight. And get down 
to business. Over the past quarter century Digital's main 
objective has been to personalise the computer. Permitting 
direct access to ual computing power to whoever wants it. 

Digital were the first company to mass produce 
minicomputers, and the PDP-11 is, in fact, the world·s most 
popular minicomputer today. 

A fact that makes Digital the world·s largest manu­
facturer of minicomputers. Which, in tum, makes it less of 
a surprise that Digital have now developed a range of 
personal computers unrivalled in their ability to meet 
today's professional requirements. From the dual micro­
processor Digital Rainbow to the highly advanced Digital 
Professionals, the first personal computers with the ability 
to perform numerous functions at once, there's a Digital 
personal computer to suit practically any need. 

And the Digital difference becomes even wider 
when you consider Digital's unique service back-up, which 
includes access to our Customer Information Centre, 
service support, software services and maintenance. And 
in the unlikely event of anything going wrong. Digital 
guarantee to deal with any problem, on site, within 8 
working hours anywhere on the UK mainland. 

Plus you automatically get a free U month warranty 
to cover all our hardware and software. 

For further information ftll in the coupon. or call the 
Customer Information Centre on Basingstoke (0256) 
59299. A list of Dealers is shown overleaf. 
To: Customer lnformahon Centre Dig,lal Equipment Company limited. 
Jays Cloo<. Bas;ngstoke RG2I 4BS. 
Pka~ send me details of Digital's professional Personal Computers. 

Doing more. The Di gital difference. 

mamaoma 



Where to find your nearest 
Digital Authorised Personal 

Computer Dealer. 
LONDON 
Bt.1och,1mp Computff Sy~-tems Ltd 
113 Fullwm ROo1d. Lon.Joo S\-\'\ 
Td01 -~81lll-14 
TlwCompute,-Tmmn.al 44 C.1thtdr.11 l'Lla­
London EC4 Td 01-2..to21g~ 

Dcmot.ib Ltd 
qq IOI R(l,:mt Strn"l l.oo.Jori WI 
Td 01-41q .1971 
I M.irltt Rest,1rch & ,•,1.kert1~u~ ~enck'S l' 
CU(",tel Ud. o-12 r,.;ew B~eStrffl 
London EC4 Tcl 01 ~ll\ .?.?.~~ 

M.ilmo!t Ekdrom cs Ltd 
14 10 Ch1lJ,; P'l .. tt. london SW.!i qRX. 
Tcl 01-J?J ooO'." 
({)phcwns & C>pth,mlO!ot,:rStsl° 
Micro ~me.~ Sy-,tmli PLC C,1nnon Stred. 
London EC4 Ttl OI-0.?1112.:! 
Pn'SOn,IIComputmLIJ l.?0-.:!loB~hop<;i,:.,.ite 
London ECZ.\.14JS Te( 01 .1771200 

11.mmn~ COffl.uli,1ncy Ltd 404~ P,11 M.ill 
London SWIY !<IC Ttl Ol-8.N .HU 

R.,mJ.. Xe,-o'<!UKiUcl ThtXtro'< Slore 
~ P1cc,Khll) London W1VqHE. 
Td 01 t,iqoc,q4 ~ 

l he Xno'< St<>«'. 110 Mooq.;.ite. 
LonJon EC2\icSU . Tel 01-.!-U l!i.\l .:! 
The Xff'O"-510ft'. ~o 1i Holborr1, , 
London WC1V cLS rd 01 -242 95%·7. 
~.ut'ScK'OC("', Thom1EMI;~ 
14()1dP.1rlUrl(' London WI Td Ol-49'>~1N9 

Sofh,..tr" 5clence.... t15 O&J Strttt . . 
LondonECI Tel 01-2!>.l 14Nl 

Sumlod. Bonc:bm Ltd 2cJ 1c:1'1 C 1ty Ro.id. 
LondonEC1VIIX Tcl 01·1~050~ 
5)1« l'm::luch Ltd 
1..~ Bruton Urw London WI Tel 01-.JW 1244 
!Pr~ .. ure\~,;d lxs1i,.n. Surn')1~ 
StTIJCtur.tlAn.tly,~ • 

HOME COUNTIES 
D.lt.1vM"W Ltd_ Portrtt\'t"S Houw. E .. st S..y 
Cokhc.-.ter. E.~ CO! .:!XB Ttl 0100 k>!li~-\!i 

Ft'fTo1n Sofh...trt>ltd.Ol,] Arm.1..l.ilt'Ro.id 
Fdth.lm. M.dd~'<.. Tcl Ol·7.!-1 .!i-:"91 
GSI LtJ. St.1nhope Ro.iJ Co1mbn-k)'. Surrey 
Td oz.-:-ool.:!-'2 
(Motor Cx.ikrs & M,1nuf.1cturersr" 

Key Com put« Cmtr~. Entt'l"pf'JW HOIM'. 
Tttr,1((' Ro.kt \\'.ilton-on-Th,Uf'lt"'. Surrt")' 
Td Ol.\1.1. 42~'."., 

M1Cro Bu,;1~ S~-..t.-mt PLC 
I 19 120 Hi#i Strerl Eton. Bnlsh1rt' 
Td 07H!- !o.~211 
\1icrof..ol1hcs Lid 7_q Church Ro.id, 
~,1m Sur"") Td o~S4 .\1.\.\.\ 

R.inl Xero'((UKllld . lneXffo,Slort', 
.. l-4 W1ll1o1m Slrttt. Slough Ber~.slur~SLI 1XY 
Td O~!i.\ ~o99 
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~ 
PERSONAL COMPUTER 

DEALER 

STC Micro,; . Wl.""I Ro.id. H .. ,~ 
('Jo:>('ll CM20 lBP Td-027<> 443421 

S\<tec Produch Ltd. Cord ~. 
TheC,1u::,t'v,,1y. St,11f'l('i.. Middk-sc-x. 
Td 0'."-'4CJq11 

SOUTHISOlJTH EAST 
S..rt~Bl61~ SrkmtLIJ. Portncld. 
Chach<"Slt'f'. Su .. w'- Td 024.l ".'7.5111 
~nc-ultur,I Suppl~ f,1rm11l;I" 
Compulttl.ind 
Srerr1~ComputcrShops Ud l 
Spencer~ 11 14 C.1rlton Pl.1ce 
Southo1mpton. Tel o~OJ W!i 71 
xlh,.,1r(' Scl('O('("I.. ~ House 
282. 2.q2 F.1mborou~ ROo1d Famrorout,;h 
H.1nt, fel 0.:!~2.544\21 

South E.1..t Compu-tm Ltd_ I~ C,1-.tk Strttt, 
Ho1<.l11~. ~..._ Td 0424 420844 

South E.1,t Compu-tffi UJ . ..11 W.ttln'!,: Strttt, 
C.1nlcrbury Kmt Td 0.:!2'." .5-NI~ 

South [,1 .. 1 Compul(.'f) Ltd 29 High Stl'ff\ 
~·Lud-.t°"" Kml Tel l'c.!! Oi'-120.l 

SOLmtwtST 
CompulMmtt'f'. The.1h-t' Squ.1re. S"'1ndon. 
W1!t .. h1reSSI 1GN Td O'.'qJol!.l41 2 
R..lnL Xn-olltl.iKl lld. TheXffollSl0tt 
Bn"tol & \-\,-...1 HOU5t' 8r0.1d (...1u.i) 
B""tol BS991AX Td OP2r~82ll 

Softw.ire Sc~. U™t w. Southfidd Ro.ad. 
N,1,~,1.Nr Bn<.tol Tel 0.:!7H.~14c!.1 

South Co.i~t Computers Ltd 
South COol"I HOU5e. \V1mboumt' RO.Id. 
fnndown. Dorwt Td 0202 89.\040 

Whym.trL Compuh~ 20 Milford Street 
S.1hsbury. W1l-.th1rt' SPI 2AP 
Td 0'22 .Hl.:!()q 

MIDLANDS 
48 Microcmlr~ ltd.1 .. ,rJ4 NorthS..r Bo1nbury 
t"<on OXloOTF Tel 029500~!<.!i 5<r% 

Macro ~11"1t'% S}-slmll PLC. \.\i1rksworth. 
Derb)~h1re Tt'I 002-9ll2.Jl20 

MMS Ltd Kdwdl Hou« 
75 ~qr .. ~~ock Str«t Bc-Jford MK40.:!RR 
Tel 02..l4 40o01 

Zyl,.11 D}·n.1m1cs PLC. 2)'!,:oll HOUSt" 
Telford Ro.ad. Bice-:,te,-. <..'hon OXo OXB 
Td 08<,QZ..Uol 

NORTHEAST 
Mic"°"'.1rt Compult'B Ltd_ Di.1mond Housfo 
\'Vh1tclockStn . ...-t LtTd-. Td o.~.\24\4r~ 

MicrO"-.treComruters UJ. Priory~ 
11.\.\~kH~Ro.d Hul1HU40SB 
Td 048.:! !f,t,2107 

\-\'h<,..~ T«hnte.il&C0tnrutm~ Sy•-1\'fl'IS UJ 
Bnnkburn Ro.Id. D.1rlmt,:ton. 
Co Durh.1m DLI ODS ft'I O.l23 t'OIM 

NORTHWEST 
C)1fi l1JKJ Ltd. S..ndnr1t,;h.1m Hou,,e 
q W.irwicL Ro.td, o,J Tr,fford 
r,..tmc~lt'T'MIOO(...)Q Td l'>l-t'~24(){1.2 

Micro Busi~ S)',tems PLC 
B1rchi,,.'OIJ!d Seim«' P.1rk. \.\',1rml-,-fon 
Tel09l!ill2.:!201 

R,mk XffO'< lliKl Lid I he Xtto'I Store. 
Pe.1rl~ur,1ncetic1U',e OerbySquo1rt' 
L1verpooll2'PQR Td O_!il . .!Jo~!i12 

WALES 
R..inl \'.ero'l(1liK1Ud. Tht'Xtto'I( Store 
South Gate f-loust'. \.\ooJ Str«-t 
C.1rdiffCTI l[WTd 01.224011~ 

51~.i Systerrn. Lid. Uoo North Ro.id 
C.1rJiff CT4 .. \BL Td 0222 ,\4ll6.!i ~ 

scon AND 
Macro-CmtreiComplete M1crOS)':,IPrffil Ltd 
JO Dundas Strttt Edmbu~h Et-U cJN 
Tel llll·~.\o ~J~4 

M,cro BU'1~ Srtem:. PLC. 
Tumhou:,e Airport. Edmbur~ 
Tel OJI--J.l_\ 1000 

1'1l~1m 8~1~!> M,1ch1flCi, Ltd 
25 WJILcr5-lrcri, Ed1nbufW1 
Tt"I 0...\1-220 ~!olll 
!Solic1tont 
Pilgrim 8U<.1~ Michmn Ltd 
North~ Pl.1ce Abei-dttn Tel 01.24 04~ 104 
R.mk Xe,m: (UK) Ltd The Xmn Stort> 
IOOHQP('Strttl Cl,l<,t-,'OWG2 .:!TG 
Tel 041-.\H 049.5 

NORTHERN IRELAND 
5rtnmr1U4ltd 19G~mlq·P.1rk. 
t,.;t'"I0"-1\Jbbe'),. Northern lrt'l.ind 
Td OlJ.J.\41.117 

DIGITAL UK HEAOQUARilRS 
Dtwt.11 Equ1pmm!Co L1m1ted P<)Bo ... 110 
Re.1d1ni,;RC20TR Tel 07 .. 14tl08711 



"""""'HBC mi 
with the 17m1k 7.80 disc 

If you already haw a BBC Model B micro, then you know tha t It Is 
not a toy. But neither Is It suitable for business or for seriou5 
becau,e It lacks the access speeds and massive storage ea,.- ••• 
floppy discs can prowle. i7V 

The answer Is a TORCH Z8Q DISC Ppqt The twin discs store up to 
··· ~ IIC ol d.i., and programs, while the Z80 pnxessor board provides an extra 63K 

of user memory and Torch's CPIM• compa tible operating system -giving access to 
the largest range of software currently available. 

For the business user. this means sophisticated word processing, financial 
and sloc:l--c •\ffiH?PS For th,o m. who has outgrown BASIC, the 
TORCH DISC P~ n handle more c!!!i-W... lul. and special' 
languagQS - such as PASCAL. C. FORIBAN , LISP and COBOL. • .._ _......__, 

The TORCH Z80 DISC PACK comes complete with a 
range of useful software, including a full disc function tes~ a 
character redefinition program, a musk: generator, a 280 
rnonilor and system demonstrations. 

TORCH gives yOu the power and Pf<'91'11flllilll!tllillfl!"io",. 
launch your BBC mkro into the world of serious computing. 



and the manual hasgoodprnnbsuchasthc 
forty sample programs and 1nformaho n on 
as.stmblcr code prog rammi ng. 

Carcu11d1agramsandpmconn«-t 1omfor 
the UO por ts are also included. 

Display 
The clarity of the display is much better 
than A 1an's (on 1hc same monit or) 
although ther e is a slighl n ,ckcr . 

The re are eight display modes offe nn g 
differing degrees of rcsolu!Km and the 
basic palcue is e1gh1 colours . The remain · 
ing eight of the claimed 16 arc flashing 
colour comb1na1ions . 

Up to 32 user.defined characters can be 
created altho ugh this can bc extended to 
allow redesign o f the en11re chara cter set . 
The VDU commands provide consider­
able con trol O\er this and other display 

features a nd also allow )OU to do rema rk· 
able 1hmg.s with colour. 

Basic 
BBC Ba~ic is far more ex1en~l\'C than A tan 
Basic and include s a range of comman ds 
for s1ructured programming which mal.e 
!he use of GOSUO and GOTO \lr lually 
obsole1e. 

It supports real. mleger and slnng 
variables . all of v.h1ch may be u~ m 
arra ys. a nd variable names can be any 
lengt h and can include reserved .... o , ds. 

Ot herfeaturesinc\udcnotonlystandard 
ar ithmetic functions but TAN. ASN . 
ACS . MOD and OIV (integer division). 
and extra stnng funcll o ns such as EVA L . 
which cvaluales a st ring as an anthm e llc 
expressio n, and INSTR . v.h,ch ~archc., 
for a substrin g. 

Perhaps 1he most imponant BBC ext en· 
sions 10 Basic arc the structured con trol 
state ment s. IF ... THEN ... ELSE. RE­
PEAT ... UNTIL and PROC ... END 
PROC are suppor1ed . Proced ur es can 
have loca l variables. v,,h,ch is a featur e 
found on fe w other Bas,cs. 

Sound on the BBC is par ticularl y 
1mpress 1\C. It ,s pro, ·1ded by four channels 
through the m1cro·s built-in speaker. The 
SOUND command contro ls amplitude. 
p,1ch a nd dura1ton . .,..hile ENVE LO PE 
can cre ale up to four diffe rent pitch a nd 
am plnu de envelopes. 

The screen edito r is a linlc unu sual 10 
that there are two cursors - for read and 
wnl e- which allow lines or pans of lines 

~~e~1:pt~~:;o;;;7. ~;:.~:tna~:~~ 
v.hcn mastered . 

PCN JVl'IE2J.JUNE29.198J 



Storage 
The BBC will use mos1 ordinary audio 
recorders for casseuc storage and also 
offers remote motor control if your 
cassette player has a REMOTE socket. 
Trans fer raic is swicchablc between 1200 
and JOO baud. 

For disk scoragc you must first buy -
and haYc installed - the Disk Fil ing 
System RO M. which costs around £100. 
Af ter 1ha1 you have a choice of single or 
double dri, ·cs. 

Thc DFS has some 28 commands 
co,·c ring all functions on the Ala n and 
some extras. Thc separate language die· 
tales that you keep the disk syste m guide 
handy. 

Surprisingly. only 31 filcnamc s can be 
stor:cd in the dirce1ory and the DFS takes 
up an extr a 3Ko f RAM despite being held 
in ROM. Th e manageme nt of the disk 
space is also a liulc com plicated. 

Conclusion 
The A1ari is still vinu a lly unt ouchable 

for game pla)'ing. but lhc BBC has a 
number of advant ages for ed ucatio nal and 
practtCal use. and for learning progr a m· 
ming. 

It has a far superi or Basi c.a wide r ra nge 
of graphic and sound modes. w11h the 
co mm a nds to con tro l them . an d a superb 
ra nge of interfaces, 

Sc1 aga ins1 1his. 1he Atari is more sol id 
an d the plug-in cartrid ge facility is not 
co nfined to ga mes. Other la nguages and 
util ity so ftwar e can also be used . 

There is little to choose bc1wee n 1he d isk 
systems: 1he BBC o ffers greate r capaa1y 
and a greate r range of com mands but you 
do need to buy the DFS . addi ng 10 the cost. 

On e area in whteh 1here is oo dispu1c is 
speed . The BO C mu st be among 1he fastest 
machines around. 

In terms of expa nsio n the BOC comes 
out fa r ahead. bu1 agai nst 1his must be 
recko ned the de lays Acom is experiencing 
in pr oducing it s add-o ns. 

- ~:uo!.!,..l!I 
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Commodore's 
contender 
fs: :1~:f: r !~;~~ 1-::~:~;1~' 1h~o~ 
range - the Commodore 64 And 11 1s 
1nd1calM! of how much the Arnn 8(X) has 
been forgoncn t hat so many micro users 
and v.-atchen lend to see 1h1s machine a, a 
direct compe11tor 10 1hc BBC Model 8. 
rega rd less of Commodore's earl) dc~np-
11onsof !hei r ne~ baby as !he· Apple eater' 

At firs, sight the Vte, CB \1' s other 
downma rket wccc,;s story. had 1"'0 fail­
ings: a 22 column screen . .iod 3 . .SK of use r 
memory. TllC 6-1 remedies 1hcsc: "°1th a 
"engeantt. offering a 40 column screen 
and more than 38Kof1he full64K memor) 
comple men t a\'ai lable (w11h an ext ra 16K 
for mac hine code or data sto rage) 

lt o"'e"·c r. seasoned Vic o""ncr.. l.no"' 
now thal the 64'$ bab) brother ha"' ot her 
shortcomings. and Commodore has done 
nothing to remedy !hem in 11s la1es1 
mass-ma r ket o ffering. 

If an)'lhmg the problem ha.., been 
eicaccrbalcd because of the exira faoh11e$ 
a\'a 1lab le on the 64 S1mpl)· s1a1ed the 
probkm 1$ this: here )'OU ha\c a mac hine 
offering 255 foreground background col· 
our combma11ons. eigh t spn1c, a"a1lable 
and arguably the m~t ad\anccd )()und 
S)'nthes1scrmcorporated ,n a micro. )Ct the 
Ba, ic is near as dam n 1t 1dcnt1cal to tha t on 
1he ea r ly Pets. 'v.h1ch had oonc of the 
abcne. 

In other -..ords. lhc potential of the 64 1s 
eno rmous. bul )OU ha\C no tools 10 help 
youc,cploit 1t. lt 1sas1fCommodorcsc t out 
10 des ign the bes t home compu1e r m the 
"orl d . and !hen dclibera tel) null ified 11\ 
finest points. 

Apart from these special features. the 6-1 
hasalo11o rcrommc nd 11. Thcronst ructmn 
is excellent. the ke)'board 1s superb. "n h 
s,culpted kc)'IOps. 66 alphanumeric an d 
contro l ke)'S. and four programmable 
funct ion l.eys 

The main proccs.sor 1s the 6510. essen­
t ially the same as !he 6502 m the Atari an d 
BBC but ""''h extra I O faaht1cs. It 1s this 
""h1ch g.1\eS the 64 its superb graphic and 
sound po1en11al It means the mam 
processor can farm out the gr aphics 
handling to lhc Video lnlerfacc Chip an d 

the sound to SID. the Sound ln1erf,1ce 
Dc\KC 

Because one chip ,.., handling thc\C 
subs1d1ar) func11on... there ,, a grc:tt 
1mprO\ement 1n,pcedall rou nd. The mam 
prOCC'i\Or can lool. after the program. 
kc)'boar d and other mpul v.h1le 1t-. '!,la\t'S 
~et on \\1th 1he1r ov.n 13">k 

The cictra I O fac1l111c, al'iO offer 1hc 
prospect of hnkm11, a -..erond procc,,or 
hke a Z80 10 run C'P M 

I n 1crms of 'itoragt. lhc 64 ha"' more m 
commonwuh the Alan 1han'v.1th 1he BBC' 
Like the A lan 11 u\C~ a dcd1ca1cd ca,~uc 
S)'1i1Cm. ""h1ch mean, almo<,t guar.1n1ccd 
problem-free loading and..a"1ng. hut doe, 
add anot her £45 to the pm:e 

Alte rnat1\e l). the 64 O'v.ner has a 
sclect1<mofd1"il. dmcs Fir\lcho 1C't' v.ould 
seem to be 1he Vic 1541 dme. dc"clopcd 
forthcVic20 

Th1.s 1s a dcdacated uni t with the dis k 
opera11ngsys1e m on R0\ 1 m 1hc dmc, ~, 
you need no ex1ra soft'v.are 10 u...e the 
S)·Stem. Dis k format 1\ ">mg.lc-,1dcd smgle­
densi t)· (as on the BBC) bu11hc6-I ro n nal"> 
them tog1\calmost 170K s1oragc pcrd1,k. 
m up to 144 prog ram or -.cquent1al data 
files 

You can also u,;c the larger ,;mglt and 
double dme un1h a,a 1lable for Com mod· 
ore's '§enous· machine, 1hroug.h 1he 
I EEE-488 serial port 

01hcr m1crfaces include t~o nine-pm 
game pons throug h ~h1ch ,oucanconncrt 
JO)'SllCks. paddles and ht,hl pens, a bu1IHn 
RS232 interface for conncc110n to printe r 
o r modem. an e1ght·p1n u">Cr porl ~ h1ch can 
connect to a \OICC S)nlhc..,1scr or a nother 
computer. and a 44-pm eicpan"o n con­
nector 

Th is 1hen is a machine 'v.ell "'orih .1 c\~ r 
look The lack of an e x1ens1,e Ba"i1c 1~ a 
S.C\oerc dra-..bad .. bu t co uld be remedied 
'v.hen Commodore int roduce, 11<; Snnon'$ 
Basiccari ndg~. ahho ug_h this could .tdd up 
to £.SO 10 the pncc or the S)s1cm 

Jl owe\·e r. Commodo re has \Q\\ed to 
repeat 1ts p rc·C hns1ma'!> ~lcs bl1u."' ,th the 
Vic lasl )·car . and 1he talk 1s(PCN, mu, /4) 
t hat the pncc will plunge to around the 
OOO ma r k, 

" 



8 What's your game? Find out in 

SCRABBLE 
SPECTRUM 

Numb's 
the word 
- ComputerScrabbk .,.._ 
<SKs..,uum - tlS.9' 
,_.._. PlionSoftwtrtO l ·nJ 
6919 ...... C..tl t ~ 
Madl1ncrodf: ... M11IOfdcr 
from Sinclair Research 0223 353204 
aaiddcak:n . 

11',man ,cr,u,rmtehmc. In one 
corne r. the humble hunrnn . 
confidence , h,1111:red In the 
other. 1hc nma,ing. -lHK Spee· 
t rum . v.mmng:it Scr.ihhlc 

Th is really IS genu ine Scrab­
ble . played no1 j ust adeq uately 
but aggrcs.si,·cly by a computer. 
It's an amazing progra m to 
watch a nd usc.c,cn if) ·ou can't 
stand the game. 

Objectives 
Just like the real Thing. the idea 
is to score the mosl points by 
bui lding up a cr~ word on the 
playi ng boa rd. Up to four 
people can play. any one or all 
of "' hich can be the compute r . 
Besides four skill lc,·cls. the 
comput er a lso acts as an auto­
matic board. tile bag and 

First impressions 
When )'Ou\c got a progr am this 
good, you·d e xpect prof ession· 
al presenta tion. It is ... com­
plete with presen tation box. 
labelled casse n c. genuine 
Scrabble logos and a ten-page 
booklet. 

lnslructions a rc divided 
ncall) ' inlo two sections . 

Scrabb le-the-game and Scrab· 
blMhe ·progr a m. Th ey follow 
lhe box-lid 1radit 1on of presenl· 
ing k>tS of info in a concise and 
clear manne r . 

The program's not bad 
either. Ther e's a faithfu l repro­
ducti on of the boa rd and a 
simple. cons1stcn1. foolproof 
use r int e rface. Linle 1hings. 
like 1hc opoon to use a B&W 
1V . add to the impression of 
professional ism. 

Just a coupl e or bar rel· 
'-Cr,1pcl"'>. You c,rn·1 fu c11hcr 
"Spect rum' or 'Co mpulcr' in as 
the name of lhc Co mput er's 
pla,·e r. And )'Ou'\'e no v.ay of 
interrupting an all-compu ter 
game. Believe me. )'ou'd think 
1wice about pulling the plug and 
reload ing th is one. 

Computer Scrabble ca ters 
for most of the real game . You 
can view )'Our rack. reorder or 
change letters . A "Juggle' op­
ttOn e\-Cn imitates the abse nt· 
minded shuffling of you r let · 
1ers. There's access 10 infonn a­
ttOn such as the S) mboh, for 
premium squares . lette r values 
and distribution. as v.ell as 
running scores and a count of 
remaini ng 11les. 

When the computer is play­
ing . )'Ou can optionally sec it 
't hinking' . You can sec 11 shuf · 
fle its rack and make ma! 
att emp ts at placing its v.·ords. If 
this isn't running as a demo m 
W II Sm1th~c1allv. 1thmv. cd..~. 
I'll c,1t ITI) Spec trum. 

In play 
Computer Scrabble plars a 
good game. Almos1 too good. 
\\ e .,.mpk had, la~e ,t pndc m 
know1ngtheoddwo rdo r tv.o . It 
isn't that rewa rding to ha,·e the 

plastic nasty fig_hling ba.ck. 
Game t"-O, level fou r . I star! 
with 'Creel'. It plays ·coze" 
with 1he Z on a t riple lcncr 
square. JS point s. 

Response 11mcs a rc wperb. 
Lc,•cl one is around three 
seconds . Lc,c l four 1s around a 
m,nule . It sounds frustrating 
bu1 it' s a lot quicker than I can 
manage. 

There a rc a (cw differences 
from the hu ma n ve™on. For 
.sta rte rs. ifs hard to fidd le wuh 
}OUr r.1d m }l)Ur h..-.,d IA· 

bct"'een turns. And )·ou'rc 
playing m fu ll view of the 
opposition. There's a tendency 
for thr ee hum a n pla)Cl'S to club 
toge ther to beat 1he compu ter. 

Hav,ng the racks on ,·1ew 
might be a probl em. If you're 
such a good pla)'er that kllO"-· 
ing wha t 1heotherguyhasgot 1s 
an adv an1age. the n be v.arncd. 
And )'CS, )'OU can' t see wha t the 
Spectrum's got unless i1s 't hink­
ing' opcion 1s on. 

The Spectrum chccb )'Our 
wo rds when )'OU place 1hem. If 
it's not in its seem ingly endless 
11.<XX> Vl'Ord diction ary. 11 cha I· 
lenges. 

lf) ·ou 1ell ii the v.ord 1sokay. 
it trusts you. If )'Ou\e tned to 
chea t o r simply m1sl)pcd the 
v.'Ord. )O U lose your go. I know 
that"s in t he real rules . But most 
of the time. a long face can 
co n,·ince three human players 
to let )'OU try again. 

But the most annoy ing fea­
ture is that )'OU can't challenge 
it. I don't mind ' Id'. ' En ', 'Em ", 
' Re' and soon. But I'm not keen 
on its lo, ·eo f 'Ta" as a word . Oi . 
now hang on a mo . If we're 
going 10 play dirt y. there's all 
sorts of colloqu1ahsms, ex· 
clama tions and so on I cou ld 
come up with. Scrab ble is an 
awful game fo r caus ing a rgu· 
mentsa ndd1, ·orccsa mo ngpco--

pie. And here I am arguingv.1th 
a comput e r . 

To place ,our v.ord . ~ou u..e 
thcarrov. kc~ .. tnmmc.1cur-.or 
to the ""luare ~ou v.ant 10 ,tar t 
on. Th..-11 )OU pre"' '.A· or ·o·. 
<kpcndmgon "he1hcr1hc v.o rd 
,.,,runacr°'"o r dov.n. Youc.m 
t)pc the v.ord . the Spcclrum 
auiomrt11CJII) filhng in an) let · 
tcr, ,ou er°'' :1lread, on the 
board . · 

The Spcc1rum d1 .. pla,, 1hc 
v.ord,md 11,-.core \'ou ",c then 
itOl lhc option 10 place 11 or nol. 
fh,.,, 1, grcal ~1mc.in IT} out 
" o rd, ,md h,1,c 1h1..·1r -.core, 
cakulaledfor)O u . 11~1,c .. afair 
amount of )tra ,non )OUT mental 
facult1e, 

Verdict 
Well. there gocsano 1her game. 
Prey to the m1croch1p re,·olu · 
lion. Scrabb le on a computer , 
particular ly a £130 comput er. 
sounds impos sible enough. But 
Or Pcle r Turca n. Liulc Genius 
and Psion software ha, ·edone 11 
and I doub t if an) ·onc else will 
bother v.1th prod ucing their 
ov.n \('T)IOn 

lf vou hke Scrabb le. then to u 
shouldn't misst h1so ne . E,·en if 
,·ou can't stand ro mpu1ers. a 
<kd1ca ted and tireless oppo­
nen1 is worth the pncc o f a 
Spcc1rum. 

If you don' t like Scrabble. 
don't be taken m by the fancy 
gra phics. Being th_.rashcd by 
th1, thm~ " ,t lot I~, pl..:.1,,m1 
1han lo,1ng 111 ,o ur hulc ,1,ter 
P" on ha, a r1..•al 11,mncr On a 
tnplc v.ord ..qu.trc --.. -..__.. fo,fo,-
....,_, fo,fo,fo,fo, 
U..ol!IN _ fo, _ 

I'('\ Jl'\l l\.Jl '\I ~.1~1 



'WORK STATION' 
DE·LUXE VDU/OPERATORS CHAIR 
FULLY ADJUST ABLE SEAT, FULLY 
ADJUSTABLE SPRUNG BACK AND 
UPHOLSTERED IN RICH BEIGE 
TWEED. "COFFEE" FRAME. TWIN 
WHEEL CASTORS OPTIONAL. 
SUPPLIED K.D .. ASSEMBLED IN 
SECONDS. 
Video 1 : Seal height "1 o 560nYn on glides 
Video 2 : Sea1 height 450 600rnm on castors 

~om'£29•95 
PROFESSIONAL WORK STATION WITH 'COFFEE' FRAME, TEAK MELAMINE 
WORKTOP AND COURTESY PANEL AND C1T ORS. FITS ALL LEADING MICROS 
Model A: 610mm deep, 1010mm wide, 695mm high Supplied K D. 
Model 8 : As above + 305mm x 1010mm upstand AsMmb6ec:I in JTIWIUtN. 

I 
To : 'WORK STA TION ', FREEPOST , PROSPECT 

MILL , HINDLE STREET , DARWEN , LANCS . 

I Please send me: 

I D Model A @" £39.95 + £4 .95 p&p 

I 
O Model B @ £49.95 + £4 .95 p&p 
O Video 1 @ £29.95 + £3 .95 p&p I O Video 2 (j, £32.95 + C3.95 p&p 

I enclose cheque/postal order payable to : 
'WORK STATIO N' for"-- ------
Or: please charge my Access account no. 

I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I 

___ ___ POSTCODE_·------

I 
I 
I 
I 
I 

L_ .=::.:::.;::::.::._~---- ..!'.::=.:.... ________ _J 

PC', JUSElJ..JU~El't.19'0 

r..oametorallthefam,1y10 
pllyontheZXSpedrum 

ONLY 
£5.95 
=:::=r:=: -PROCOM 
309 High Rmid, 
Loug,hton.EH•L 

· uo~wnctW 

.. 



Learn ing can be fun. Colin Cohen reaches himse lf educa tiona l sof tware fort he BBC micro. 

Games should be fun. and these 
days 11 seems thal the ~me can 
be said of education W,th so 
man) Becb!i go ing into schools 
11 l"i not su rpnsmg that cd uca· 
tmnal !t,Ort .... arc •~ now becom· 
mg a,a,lablc. some of 11 e,cn 
suitable for pre-school child­
ren . So I and my pre-school 
daughters.at dow n at the Beeb 
to tcst-dnvc a hand ful of Jes· 
sons. 

I was ,cry impressed by !he 
Chalksoh of ferings. All o f its 
program!> ha,c been debugged 
on real l.1ds and ha,c been 
,u,ttcn by a oombma11on of 
tcachc~ and prog rammers 10 
meet a real educat ional need 

Because they ;ire ,m ended 
for use by cfold ren the 
ESCAPE and 8Rl:.AK keys 
a rc 1ra ppcd . II 1s therefore 
d1fficull 10 end a progrnm. 
though )OU do ha,c the c ho1ct: 

at each ~,age of dcle11ng or 
finishing. The company 
guaran1ccs that all its 1apcs will 
load-and to my aston ishment 
I loadedfh··e ta~sinaroww1th 
not a single lost block. 

l fo~e p:so.r~==:;~:.r~r~ 

_ij and 32K BBC. 
.. All the programs arc mtcrac· 

11,e and adeq uate!) s,,:Jf. 
doc umenting. !hough for t he 
firsl 1v.o a h;trd copy is also 
supplied. ;dong v.1th some USC· 
ful idea~ for the ir use in 
teaching 

Lctten and Capi tal Lcuen arc 
\Cr) s1m1lar. The u;e of colour 
1s good. but after a time the 
wund gcb on )Our ncnes. 
ll appil) )'OU are g1,.en lhc 
cho ice of turning 11 off. 

Each of the nine programs on 
tv.·o ca~ nes takes a group of 
letters . The child ca n choose a 
lcuer from the group and 11 is 
drawn in colo ur on 1he full 
screen Left to 11s ov.n cte .. ices 
the letter 1s dcle1ed aher 30 
seconds and rcdrav. n in a new 
colour. Alle mall\cly a new 
letter from the group of Mm1lar 
or d1s~imilar des igns is drawn. 
eit her on a clear scree n or o,cr 
the pre\'1ous lcn er M> 1hat the 
child can sec the similanucsl 
differences. It v.ould be nice 1f 
all the programs could be 
loaded at once so tha t one could 
sw11ch betv.een them. but with 
only 32K 

PUNC-MAN 
Punc·Man is a dehghl ful varia· 
11on of the arcadc-t)pe game 
!hat sels oul 10 teach punctua-.. 

School for 
software 

0 
llingly slowed by the program . 

lbe cor rect ordering of t he 
le t ten results in parts of a hou se 
being built and a score 1s 
main tained \\oh1lc building is in 
progress. 

This program is difficult and 
bonng at 1hesame time . 

wmmmrn• 

t1on. There 1s a choice of shor t 
stories \\oh1ch are written on the 
)C'reen 1n Mode 7 characlel'). 

Once there Noshcr comes 
out and go bbles the capitals 
(replacing them v.11h lov.er 
case) and 1he punctuati on. The 
child then uses the cursor kC)'S 
to steer Punc-Man round the 
screen 10 replace them. There is 
a cho ice of sto ncll and the 
punctuauon gets progre ssl\ely 
mor e complex. The game is 
best on a mom1or as in Mode 7 
not a ll !he characters are clea r ly 
differentiated on a colour TV. 

M;i393;ff1' 
RcverSals is for children wit h 
rcadmg problems: a sho rt story 
is displa)ed (aga in m Mode 7) 
and a seagull f11Cll around 
rc\·crsmg some key letters . The 
child has 10 mo,c ano t her gull 
around and replace !he re ­
\Crs.ed letter v.11h the corrCC't 
,ers1on. E"en more tha n Punc­
Man a monuor is needed. 

The programs arc \ery d,ffi. 
cult to stop other than by 
Cf RUS III FT BREAK. 

Like Chalk.soft. GTM en­
cou rages users 10 get int o its 
proyams to change them and 
even gh·cs instructions in 
Wordbu ild a nd Smiler how to 
doi l . 

High A) •er is a very long 
program-abou t su, m1nu1es to 
load . It is based on 22 sets of 
homophones (words tha t sound 

• alike , but a rc spelled different­
ly). The childi sgi,·cnachoiceof 
the 1wo spe llings and has to 
decide which one is needed to 
fi ll a gap in 1he sen tence a t !he 
top of the screen. 

Smiler gives a cho ice of lhree· 
lc11crwordsand 1hech1ld has to 
fill in t he m1ss1nglc11er. Asad or 
smiling face is produced by a 
nght or v.rong choice. lnt c rac· 
tl\·ity i!I taken as far as recording 
incor rect responses and saying 
')'OU ha"c t ried < letter > be· 
fore ·. 

This sort of progra m needs to 
be 100 per cent accurate and 
Smiler is not. E, •en for the 
thr ee-le tter words t he data 
s1a1emen1s arc not complete so 
that real words (say. cop a nd 
fop ) result in a visit from Sidney 
Sad rather than Sammy Smiler . 

The game would need con· 
sidcrablc supel'\1s1on as the 
instruct ionll a rc much more 
difficul t 1han 1he v.ords of the 
tests. There 1s ac ho1ccofsound 
or no sound. 

M~ 1Mil1):t•ll!1M 
Wordbuild produces a series of 
letters in a lpha order from 
'Ahich words ha,e to be made . 
There is a cho ice of lc,.cls of 
difficulty (e,c n easy four lett er 
comb inations arc hard) and a 
choice of word -subject groups. 
Control 1s mainly from the 
ar row and RETURN keys -
and their response rate 1ssurp ri · 

The ·come on" is at the 
bottom of the screen - a plane 
flying from London to Pans. If 
)OU gel the correct ansv.ers )"OU 

ma ke 11. v.h1le too many v.·rong 
ansv.ers use up fuel a nd )OU 
plunge intothesea . 

:l·lill1•111 
Ear ly One is one of a se ries for 
you ng readen from H &H Soft· 
ware. all of whose tapes I had 
trouble loading . 

Pictu res of objec ts such as a 
rot are d1spltt)ed. Then 1he 
child steel') 1hc cursor alo ng an 
alp habc l until 11 is below 1he 
initial letter o f t he word 1llus· 
t ra1cd. Later. the child must 
pick the middle. the n last le:uer, 
a nd finally ""hole v.·ords. A 
raspbe rry sound greets wrong 
choi«s. and 1wo poi nts a rc 
gi,.en for ge lling 11 right firs1 
time . 

Wi1h supervi stOn a bright 
five-yea r -old can work ii out. 
but it would be bette r if the 
lc ll er keys were used. Th e rea l 
problem is the quali ty of the 
grap hics. Neither my daughter 
nor I could fathom what some 
of the pictures were. And we 
were eq ually foxed by anot her 
sec1ion of the game, whe re 
more crude pictu res muse be 
matched with simila rly crude 
sou nd versions of nurs,ery 
rhymes. We recognised ha rdly 
any. 
Cllllimlt. L.owmort Coc1-,c:. Tant· 
dale. Welhnc«>n. Somc:nd TA21 
OAL. (082 347) 7117 Lcne.n, 
1.9.95; Ctpt.11 Uuen.'9.95; Pwlc­
r.bn, £7.95; Revcrsall, t7. 9S 
- ........ 864 York R09CI. 
Seam>II ...... ..-. (0532) 
6'7474 - Slmlcr. LS.95; W<Kd­
budd, !5.95; HIP fl,cr , £9 CM 
......... SJHolto.a y, 
Runcorn, Oedu~ (09285) 6SS66 
Ea,fy ""' . ... ,0 
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For those that do, 
The do's and don'ts of the,- CGL M5 home 

computer reveal why 1t 1s such a remarkable family 
computer. UnnvaUed m its ranee. 

th;;x~~==~~ t :~~:~::J:ff, 
test all their abthties. And teach~ many more. 

Alternatively for those that don't want to 
become so involved 1n programming the M5 couldn't 
be more fun. 

fr~s~~ =:~:ri!e;;!"'~~ ~fs to all users -
Simply because the CGL M5 has been -loped in Japan 

as a sophisticated 'add-on' computer system. With the back up of 
a untQue software system. 

As your ~uter abilities grCN< so the CGL M5 will 
expand to meet them. One of the first things you'll 

00 
C) 



those that don't 

discover about the MS IS its amazine colour 
and graphic reproduct,on, whether Ws bringing 
hfe to your own animation or pre-programmed 
cassettes and cartridges. 

The graphic modes capab1l~y of the MS is 
iust one of the features that sets this oomputer 
ma class of its own. 

It also incorJX>!:ates a m1n1-synthesiser. 
Slot 1n the Basic G cartridge and you can 
a,mpose to your ears' delight. The add,t,on 
of a Basic F cartridl!" lets you do more 
a,mplicated scient1fic, technical and 
arithmetical applications. There's also the ~~f.:-;:

1
~r~~~ ~~ an easy to use data management 

And the CGL MS is still growing. With an ever expanding library 
of cassettes and cartridges. Do yoursett and your family a 
~~~=~bi!~ :.puter until you've found out more 

-~ 
! ~ 

and those that might. 
r - ---------------, 

For full details and a technical specthc:ahon of the new CCL MS 
send us this completed coupon A.part from the full-cotoor brochure 
we'll •lso rush you the address of ycur nearest stockist Be sure to 
see a demons1ra1r0n 

TheCGL MS It m!Cht be the best family dec1$10f'1 )'OU'II m,ke 
tor years 

Name 

Address 

TelNo 
I ~t the eompteted coupon toc.omputerGames l1m1ted. CGL House. I 

L
Goldmgs H,11, loughton, Essex lGIO 2RR I 

-- - --- - ---- - -- PCNl:101~ 



HEROES AND VILLAINS 

ln1h1s.1hethirdsapo(Horatt 
1hc: llunary. oor hero has 
graduated from skMng to 
sptdcr· hun11ng. So this 1s a 
game to bring ou t !he very 

"'Orsi in all balers of a«P)· 
cn"lics 

Objective 
You hnc got 10 destroy the 
poasonous sp<kn that lurk 1n • 
nl\ 'C hl.gh 1n 1hc: Sptdc:r MOU ft. 

ta1nsbyMamptn1on 1hem. But 
to get 10 the ca,c,yo u ha,-c 10 
a,·otd 1ientinel sptdcrs that 
bk>ck yourp.ath .1alehtl ls. and 
cross a pcnk>l..ls sptd,c:r bodgt 

In play 
I loratt can mo, ·c m four d1r« · 
uons To mo,c up. doa-n. kft . 
and 01,tu 1hc: 0 . Z. I and P kc)", 
arc used He can also take I 

run nma Jump. so 10 speak. by 
comb ining the keys 

Aftcrloading . lhcscrccn fills 
upv.·11h lt oraccona pa th . and 11 
1sn'1 k>ng bdorc a bnght red. 
v1c1ous-loo k1ng sp,dcr blocb 
h1.sp.alh 

To Jump O\Ct lpKkrs re· 
qu1rnauaal t1mm1. ochcnosc 
you land on top of the: SJ)'dcr 
and lose one of your fou r i. .. cs . 

The hills are easy to chmb 
o,c r; but the sptdcr bridge is 
harder 10 beat . To crou the 
bndp: )'OU ha,c 10 Jump from 
thread 10 1hrud h sounds 
easy . bu t as soon as 1hc ~dcrs 

se nse )'OU a rc on 1hc11 bridge 
1hcytry 10 rc<I you 1n, 50 yoo ' \c 
goc to be fast And 10met1mn 
you r k.C)·prnscs s«m 10 ha\C 
nocffcd . 

Safely across the bridge . and 
you arc 1n 1hc ca\C •11h • (cw 
aimless-looking sptdcrs ~nd · 
inga gian t web . 

You can make holes in the 
wcbbyusinckey V, 8 , N.orM 
un1il1hcW1cbgi\es•ay. A.i:iOOft 
as you do thlS the sp,dcrs bndgc 
lhc go1p and t ry to mend 11 ThtS 
,s when th ey can be killed by 
st .1mpmg on them bu t this 
pro-.·ed 10 be prc11yd1mcuh. As 
soon as a Ley Wl'ti pressed noc 
only dtd fl orxc •-alk . he kcpe 
on walking. That made 11 prCII) 

difficult to get him into pos 1t1on 

1ok1llthc'f)tdcrs . 
But by u~ng 1hc kh • nd nght 

kc)"S 1n quick succcmon . Ing · 
gc r-fingcr St)'le. )OU ca n keep 
oontrffl O\Cr him . 

Verdict 
This pmc IS one tha l I WIOtdd 
only recommend with rcscrva· 
11on . The kc)'board l1yout 1.\ 
a• kWl-ard. 1hc game is d ifficult 
10 rontroi But II don ha\C a 
cer tain addict we quahly . and 
the gra phics and )()Und, while 
prcn y simple . do .. ·ork 'Aell -
npcriall y 1hc sallsfpn1 crunch 
•hen )OU siamp on a sr,dcr' y..__ 

IIATIHG ..__.. 
.... -UM•­v ...... ...., 

Gumshoe 
blues ---Ylr» -..._-.•.. 
WPNIICS !1'1 ml C'aza&c ----­.... .......... dNlrn 

h """ 2.15 in lhe afternoon . and 
I 'd been ""'°'king non-stop for 
lhe pas1 fi\e houn . There 'd 
been no chance for a lunch 
br eak , and I was lh1nk1ngabout 

a ton1 dnnl. and some time off 
So tn tluit day I'd ptekcd up 
sit m1ssmg kids . caught tour 
crooks. a nd cal.cn care of two 
partt l bombs 

Just another da) 1n the life of 
dctttt1\ ·c &me) Bootlxc 

Objectives 
You arc Barney. a down-on · 
h11-luck score dctCCll\C Your 
,00 rs to uphokt la"" and IOfflC 

semblance of order a mtd this 
chaos Miss too may shopht ­
tcn . ignore the odd parcel 
bomb . and )'OUr boss ,.,II be 
after )"OU Kttph1m happy and 

you get to nwnc up to the next 
floor. 

In play 
The KttCn dispb) ~ 1mprns­

l\e , to sa) the least Alona 1hc 
top arc vanou~ numbers "h1ch 

show the lime of day . )'OOr 
currcn1 ra11ng in ) OUr ~ ·s 
C)CSC'tprei.SNlas a pcrttnlagt' . 
and the current floor IC\CI 

The graphi cs ,n Catc ha 

Sna tcha arc hn lc short o( \u · 
pcrb . The ac1ion lakn plxe 
around a maze of coun1cn and 
in uch corne r 1-. a SCI of doon 
The)(' repr es,cnt the nussing 

children office . losl propcrt) . 

the manager' s offttt . and the 
ma1nc.tJt 

When you spot thi eves an 
action you ha\.-e to 'A'Ork out a 
route that .. ;11 intercept them 
on thclf'll'"ll)'IO the CJUt bra use 
poor otd Barney JUSt hasn"t IOI 
1hc speed tOO\crta k c them . As 
if th1J wasn't enoug h {and 
belic\ ·e m.t:, 11 tS)C'vcry so often 
one o ( the 1n1ema t tonal tC'rTOr· 
rsts - ""ho apparently ptek up 
their groceries at the store -
wdl lca,·c bc hmd :1 pa rcel 
bomb You must ptCk 11 up and 
carry 1t 1nto the street 

When you rccct\e thrtt wn t · 
ten "armnpyoulosc lhc gamc 
When you reac h a 99 per cent 
rating )OUr boss ~nds you 
ups1a1r5 •here th1np arc . 
prcascly the s.ame 

lbcrc arc p roblem s with the 

game. For one . the sound 
d(et1 s arc rather pathetic - a 
te<hous 11ck1ngofthcdock.and 
some chckan.g soun<h -,.hich . I 
suppose . rcp rcscn 1 footsteps . 

For ano1hcr. Barney is a 
ha s-been I le can barel y kttp 
up...,11h 1hcshoppcrsa1 thcbcst 
of 11mn . and once: 1hcy get the 
c:ut in sight. they 1akc off hke 
Seb Coe p ng for 1hc 1apc. 

Verdict 
Ca 1cha Snatch a 1s a very dc\c r 
idea w11h occ llcnt graphtcS. 
Unfor lun atcly . 11 fails in 100 
man) areas. The speed differ · 
cncc bct...,ttn Barney and the 
croo Ls 1s so unf,:ur 11 simpty 

becomes fru s1ra11ng. and th ere 
is tooh1tlcd1ffc rcnce 1n le\ •cls lo 
offer much 1nccnmc 

But ,n the •11r ap1Mt cnmc , 
a man's gotta do •h.til a man'i; 
gotta do. 1 Jl"C up. 

httrWGriodl 

IIATIHG ..__.. .... _ 
U..lf­
Onnll, .... 
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The V,c 20 rM!ly c:sn IPMk bYt on ly ,f 
YO\I UH 91\AOMAN SPEEC H SYNTHESISE R 
It'• word ~ ,1 •ndleu N t~• •• no set 
YOCabularv Y•1 ope, •h on 11 1,mpl•. TM 64 
.. IHnenU o1 Engl +t,h 1pe,edl 11r• Of • PfO 
g,•rrim«t to ••t you DUi Y0\11 own wo,~ 
t09tthfl" M IOOn N YOU IWl lch ()<'I J .. t 
,~M .prog,•m ad...,..tu,. .. ,,_ w+th 
chafact•r1d'lltC9ftKIIAllyu,l k l 

Al50 for your VIC: 20 1hef• ••• 8K •nd 

PJtee1-. ou.nd : 

8k A•mPKk ... . . £39 .95 
161c R.-r, Padl •.... £41 .95 
Motherboli rd , • , , , • [ 11 .16 
~ Synt~ •. [4 9.95 

To t,nd out fflCIO"• libovt tNff proch,tcts, w hy 
not 1•k• • ING hom our IPNCh ,y ntnftfU'r a,o 10 
your IOQI tt.ler IIJ,d •k tor 11 ! Of po11 1he coupt,n 

O.P1 . C, Ad-n EIKtrorua Ltd ., Ripon W• y , 
H•nop t• , N,Yorti s. HGI 2AU . T.1 . 062 1 74097.Z 

MAKE MONEY 
Let,sf ace it- th e so1111dfrom your Dragon 32 
wuuld11,t win any pri zes at a11 Eisteddfod . 

FROM YOUR HOBBY 
You need a :-

Dragon32 

l__!ound Extension Moduli:_j 
TOP ROYALTIES PAID • Fully-cased module plugs into cartridge port 

FOR SPECTRUM AND • Provides 3 channels of sound; 3-note chords 
and harmonies over 5 octaves 

ZX81 SOFTWARE • Uses new BASIC command. No need to 'Peek' 
or 'Poke' 

• Many built-in sound effects (e g. bomb, laser) 

ORIGINAL GAMES EDUCATIONAL ANO • Music and graphics can occur together without 
loss of speed 

BUSINESS PROGRAMS WANTED 
• Based on popular, well-proven sound gener· 

ator 

SEND TO OR PHONE 
• Two Input/Output ports included 
• User manual provided, with examples 

GALAXY SOFTWARE Cheque /P OJAccess No to.-
62A WEST STREET J .C.B . (MICROSYSTEMS) ONLY 

HARWICH 29 SOUTHB OURNE ROAD £34.95 ESSEX BOURNEMOUTH BH6 SAE 
Tel : (0202) 423973 Inclu si v e 

HARWICH 52446 
Write or phone for further detai ls 

JW,.1;2.J.JUNh29,l'illU " 



PffiProgramCards 
Nine annota ted Progra mCa rds this .... cck. 
will keep owners of TI99 4A . Spectru m 
and Atar i machines busy. Don't forget to 
cut t hem ou1. paste them onto a boa rd and 
file them in you r rapidly increasing 
progra m library. 

This week 
All you home video buffs equ ipped with a 
Tl 99/4A should take ad\' antage o( ou r first 
presen tatio n. from John Wa tefS. of Ea J. 
ing. London. 

I lis progr am allows you 10 define and 
reco rd on a \idc o recorder a scneso f tilles 
for home ,produccd , 1deos. Fea1ures a, ai l· 
abl e ar c a cho ice of coloufS for back· 
ground. foregr ound and text . and static o r 
rolling 1i1les with the special facility of 
diagonal di splay. 

Neat stuff .e h! But you can ha,eonlythe 
first halfth1 s wcck. 

Contn buto r Joseph Donnelly. of Du b· 
lin, hasob\ ious ly!i.pcnt qu1le§Ome t1mcon 
the bow ling lanes and has applied his 
C\iidenl skill to produce an effccti\e game. 

Runnin g on the S1ncla1r Spectrum, 
eo .... 1ing requires all the skills of the real 
thing (well. nea rly all). You' ll find ii as 
difficult in 1his game 10 get a Slrikc as 
Art hur Scargi ll docs. 

Atari o.,..ncrsc a n pick up Philip Gre en's 
saga or Pirate Isla nd where they left off las 1 
~cc k. Philip is a 16-year-old from St 
Helens. La nca~hir c. We will be as snea ky 
as him and keep the last 1wo cards close lo 
our ches t until next ~·cek. 

Oops! 
Andy Grant. of Culloden. lm ·crncss. was 
sha rp-c)ed eno ugh to spol an erro r in Tim 
Green's Oric·I program. Cup id . A small 
cha nge is needed 1n line 4090 ..... here the 
first number in t he data s1ate ment was 
pnn1cd as ·468-U)·. This sho uld ha,e been 
•4644()". 

A more comp le,; problem to soh c 
cropped up in the Atari Time Bom b game 
from P Lister. Many of you had no luck a l 
all wi1h lhis one but the fono .... 1ng 
subs1i1u1ions \hould ease )Our frus1ra11on: 

Lines 370. 2240 and 2330 Replace ·z· w11h 
'Re \·ersc \'ideoZ'. 

Line 4IO Replace all ·v·s with ·Re\ersc 
videov·. 

Line 2800 Replace 'Cong ra1ulat1ons· wi1h 
the 53me 1n re,erse ,·ideo. 

Lines 4080. 4090 and 7-'00 Replace Alph a 
literals w11h the same in re,·crse ,ideo . 

Lane 40!0 Replace ·GOSU B 95110' with 
·GOS UB 9510'. 
These adJUSlmcnt s shou ld make t he 

game playab le. 

A RUN for our money 
We pay for published progra ms, so why not 
gi\ e us a RUN for our money? 

Con t ributions sho uld~ sent on d1!!.k or 
casset te . .... 1th a plain paper l1s11ng and bncf 
notes 10: 

Progra ms Edit or. />u1ona/ Compwu 
N~tt·s. VNU. E,el )n House. 62 Odord 
St ree1. London W IA 211G. 

All disks and cassettes .,..111 be rclurncd, 
at ou r expense. after cons ide ration o r 
publi catio n. 

FOtProgranCards 
Video Titler Card 1 of 6 
8316VT1 6 

A usehA program lot Pfodocing trtles lot video C8SMttes 

100 REM VIDEO SCREEN TITLES 
110 CALL CLEAR 
120 REM TITLE PAGE 
130 GOSUB 1050 
140 CALL HCHAR ( 1, ~. 42, 31) :: CALL 
VCHAR<2 ,2,42,2 0):: CALL HCHAR(2 

1, 2,42,31 ) :: CALL VCHAR<2, 32 ,4 2, 
20) 
150 DISPLAY AT <7, 3): "VIDEO TITLE 
S" 
160 C$="FF81BDA1A1BD81FF" :: CAL 
L CHAR(37,C$) :: CALL HCHAR(20,2 1 
,37,1 ) :: DISPLAY AT(20,22):"5/ 19 
83. " 
170 FOR T=1 TD 700 : : NEXT T 
180 CALL CLEAR 
190 REM INSTRUCTIDflS 
200 DISPLAY AT(l, 2) : "••••• INST 

100-170 
181>240 

Tl99/4A 
TI Extended Basic 

RUCTIONS *****" 

AppbcatlOfl: general interest 
Author : John Waters 

210 DISPLAY AT(2,3 ) : " THIS PRDG 
RAMME ENABLES YOUTO CREATE TITLE 
S FOR HOME VIDEO PRODUCTIONS," 
22 0 DI SPLAY AT (6 ,3) : " IT OFFERS 

THE CHOICE OF ROLLING DR STAT 
JC TITLES AND YOUR CHOICE OF 
SCREEN SHADE, TYPE COLOUR DR T 
YPE BACKGROUND CCLOUR, " 
230 DISPLAY ATC12,3) :" THESE FU 
NCTIDNS OPERATE WITHIN THE PRO 
GRAMME BY THE INPUT OF INFDRMATI 
ON WHEN REQUESTED. " 
240 DISPLAY AT Cl 7, 3):" WITH BOT 
H STATIC S. ROLL WGT ITLES THE LIN 
E ENTERED WI LLCEIHRE ITSELF HOR I 
ZDNTALLY ON THE ROW CHOSEN BY Y 
DU." 



YOUR SEARCH FOR COMPUTER 
GAMES ENDS HEREAT ••• 

• • • 

The Cheapes t Rampacks In The World 

ZXSPECTRUM 
32KRAMPACK 

&mply plugs into user port at rear 
of computer and increases your 
16KComputer instantly to 48K 
e Fuly CorTl>atiblo wi1h al accessories 

£39.95 
• No need &o open compute, and invddale guaramee 
• wtr, send your computer away and wait weeks for upgrade 
e Fuly cased , tested and guaranteed . 

ZX8116KRAMPACK £19.75 
ZX8164K RAMPACK £44. 75 

NOW MAKE YOUR 
SPECTRUM TALK! 

The Cheetah "Sweet Talker" just plugs into 
the back of the computer using the existing 
power supplies. Fully cased. Easy to 
program any word, sentence or phrase. 

Simply incredible at £34 .95 
.. ""'"' ' "'YCasedond- SecwlNo-Oes,gn. 

F"*Y~wil'l .. aicx::e590f'IM. 

PRICEfNCLUDESVATandP &P. Deliverynormally14days . Exportordersatnoextracost. 

Sendcheque!P.0. Payable to:· 

CHEETAH 
MARKETING L TO. 
DEPTPCN. 
359 THE STRAND 
LONDON WC2 ROHS 
Tel: 01·2407939 
Tele x: 8954958 

16K ZX:81 & 32K ZX Spectrum Ram Packs now available at larger branches of ~4fuftHM§,H\{j 
PCN JUNElJ.JUr,.E:29, 198.l " 



Video Titler Card2of6 
A316VT26 

25 0 INPUT . PRESS ENTER TO CONTI 
NIJE: " : A'> 
260 REM RErORDW r; ltl STPUCT!Drl S 
270 CALL CLEAR 
280 DI SPLAY AT <I , 2' : "~ RECORD!flG 

Jll STPllrTIDrl S *" 

290 DI SPLAY AH2,2J : " CONNECT T 
HE OUTPI IT LEAD '"POM THE PAL t10 
DULATOP TO THE HFPIAL HIPIJT ON 

YOUR VIDEO PE (O RDER. ' 
3n o DI SPLAY AH ?, O) : .. Sl,IITCH ON 

TJ - 99 4A & V IDEOPECORDER." 
3 1.0 DI SPLAY AT (1 n 2) : " TUNE Ifl 
A SPARE VIDEO CHANNEL TD THE 

S IGNAL FROM YOIJP COMPUTER." 
320 DI SPLAY AT <l 4 •2) : " ANYTHING 

NOi,! DI SPLAYED mi YOUR TELEVI SIO 
N SCREEN - FROt1YOUP TI -9'l / 4A VIA 

IQ~ 
VideoTitler .Card3ol6 
8316VT3'6 

390 DI SPLAY AT<!0,2 ) : "SCREEN COL 
OUR ( 1-16 l ?" : : ACCEPT AT<!0,2 
6)V ALIDATE <DIGJT )B EEP: S 
4 00 DI SPLAY AT <12,2) : " TYPE COLOIJ 
P (t - 16) ?" : : ACCEPT AT ( 12, 2 
6)V ALIDATE <DIGIT ) BEEP:T C 
410 DI SPLAY AT<14 ,2l : " TYPE BACKG 
ROUND COLOUR?" :: ACCEPT AT ( 14,2 
6)V ALIDATE <DIGI T)B EEP:TB 
42 0 DISPLAY AT ( ! 6 ,2 ) : "S TATI C OR 
ROLLING " :: DI SPLAY AH! 7 , 2l : "TI 
TLES (S ' R) ? " : : ACrEP T 

AT ( 17, 26 ) VAL !DAT<' ("S R") BEEP: TT$ 
430 T=A SC (TT$ ) 
44 0 IF T=83 THEN 47 0 ELSE 450 
45n DI SPLAY AT(!<> , 2) : " HDRI ZDNTAL 

OP DIA(;ONAL " :: DI SPLAY AT<20 ·2 
l : " ROL L!NG (H/D ) ?" : : A 
CCEPT AT <20, 26) VALIDATE < " HD"l BEE 

380 ..., 
410 

420 

THE VI DEO-CAtl BE PECOR OED. " 
330 DI SPLAY AT (!9,2) : " A TIME L 
AG OCCURS BEFORE TI TLE DI SPLAY 
FOP SW IT CH IN G \I ID:;:D TO RECORD 110 
DE . .. 
34 0 HIPUT .. PRESS Et HER TD CONT I 
UUE: " :A$ 
350 REM TITLE HIFiJRt1ATION 
36 0 CALL CLEAR: : F=O :: GOSUB 1 
050 
37 0 DI SPLAY AT (1 , 2) : "*** TITLE 
COMPOSITION " H·' : : DI SPLAY AT<3 
, 2 ) : " PLEASE INP UT THE FOLLOWING 

INFORMATIOti: " 
38 0 DI SPLAY AT <7,2) : " HOW MANY TI 
TLE LINE S"" : : DI SPLAY AT (8, 2) :" 

( 1- 24) ?" :: ACCEP 
T AT <8,26 )\I ALIDA TE<DIGJT ) BEEP:L 

P:F$ 
460 F=ASC (F$ ) 
47 0 DISPLA Y AT (22, 2) : " ARE THE AB 
OVE ENTRIE S" :: DIS PLAY AT (23 , 2) 
: " CORRECT <Y / fD ? " 
480 ACCEPT AT (23 , 26 ) \/ALI DATE ( " YN 
") BEEP:D$ 
490 D=ASC <D$l 
500 REM TITLE COMPOS ITION 
510 IF 0=89 THEii 520 ELSE 360 
52 0 CALL CLEAR 
53 0 CALL SCREEN(S :: GOSUB 1030 
"i4 0 OPT JON BASE 1 
550 DIM LL$ <24) , R ( 24 ) 
560 CALL CLEAR 
57 0 11=-1 : : W=O 
580 FOR A=1 TO L 
590 IF <F>=68 ) + (F <=72)THEN 600 E 
L SE 640 

Continued~ 





-
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Bowling Card1012 
83168112 

S 1"()111 +•• 10 71 lt(.AO •• P()ts[ l9[I A"• I,•• Ni.JCI I 
18 !'CJ,!'. 1-e TO 71 MAO"'~[ UIIII ·•• • I, • • M[lf f 
IS Lllf ••=6 1 Lill k•l9 
~ 00 a.lB 7M8 
~ f'()III: ~, 10 ,. 
:S. FQllt p•I TO (Ill 

32 lt(.10lt£ ffl''hpo MAD o,c:1 IIORDUI t" PAf>l:R Cl Q. S 

4 8 f'OR t•I TD 2 
,. 1'()111 k•t• 10 2•• PRJffl AT , .. , . 11·1 ,-Qllt f•I TO "l• 00 - 781 Nl'.n 1 1 PC• T Ii 
.. F()III .. •27 TO t• ST[P -11 l'Ollt l•I TO J:t 00 - 78 1 NE tT f 1 f'11tlN T Al •.•1• t1 • 1 

Hlll .. , 00 TO :i.& 
7S, IF 1,.1 /U I" THEN Al: TURN 
IN ~()Ill fo,, 10 8 SH.P 1 1 f"RU,IJ At 1 0 H"ll"1 IF f • 12 IHl:N ...i l NT A T l • l, l'h" 

'I"!! Pfl l NT Al f•l ,I 11" 1 II' f • 12 THCN l..[f ••1<·U .. 1(¥'t.••s·•·11 .. 1:v, .•e• 1o I 95 
I' k•III ()Ill t • 28 THU.i 80 10 118 1 NE•T f 

IM F()III n• I TO •1 NEll no Nf; ll f 100-105 
19!:i 00 TO 138 

13$ NUT t 
IJ:S 00 ._. .OM 

u• f'Ol't O•I TO IJ.el MEO a 
! 4 S NE XT p 
1:w. rc n q 
16.& CLS, l'IJJI: 0 •2 TO pi • .: iiU:.P '21 F'tlt!Nl AT O•S,l>l"PI..AYCl'I "10121" ICORli •" lt, ld/ ; 

1 1 N(l(f 01 f"RIJ,IJ Al l,1(01 " 1[HD OF ON1(. " 

1 78 INf'UI "Anol- 0.- "!A t 
I N JI'" a.-•y • THE N 
I .. STOP 

Bowling ~ard2of2 
83148212 

I 

l 

120 

130 
135 

140 

150 
tfl0.190 

~ FOl'I t •5 TO U • ft:P 11 -INT Af f, l <J1• ·1Al f•l , 2':;?1 • "• 11£1:P. 200 
5,fl NCO ,, Lilt Slp )•scpt ·~· GO 10 ••• 
~ AUi CHECt AHO -IHT SCOR£ 6000-6050 
~LIEf sl5l-6 
.e 1 e AHTOII:£ -.e19 
::;:; ~~ .~;:.!~ :~ M~~T \~;,:~~ s(5J.-sl51 HATTR f•,bl _,, NOT u 

.. ~ LIU slp)•sCpl•sC5) 

..... ,.(Jiit u•2 TO p1 • 2 .U.P ..:1 PfollHT AT ,,.5 , 101slu.l;/t1 •1.P . &1,pl • uo NC I T u 
~ .. , ...... 
~ PRINT ,u ••• 1 ·,- p,n booolang·, Pl.01 . ... , •• , o,;;- lzt.e, Pfi:IHI AT •• J 1 ·F- 7500-75'0 
..... t ., ,_ pi .... - •.• 
75 1& PAUN: .... PlltlNT Al u,, J I · n,-· .. 111 b9 t-, ... _ ... th t - -"O t s .,_-

p i~- •Kh f.--. If '(OU IC ... •noct, • 
~ 1 2 PflllNl • •II t.,., pins you wa l l ,-t l& points, Ot- •••• - po,n t 
- p,n . • 
?Sl5 PftlNI IA5 ,1 
7520 PlltlNT TAB .s1·Pr ... tn• ·1-- ~ • .,, to -t.•11,wt ;:!1" '1'ou .. y •t - t ... b•II w 
llh"IIAII Jl"th• ••5• • •J>d ••a·· ~eys.• 
75:,.0 PAI..IMl :W1 J NJ'\Jt M.._ _...,, pi•y-• I ii " lpl, If pi I Oll pi .. THEN GO TO 753 . 
7~& IIORDCR 11 f>Af'f.N :!ii I'* \It tl..S I Rlll..ld,I 
-M " ~llil.U:'I' 80CX).8()5() 
.. ,. itE:9TOl't£ "'9Hh f>\..OT 150,15, ORAIII e.1~. f>\.Of 151,151 0AAW U,1 5111 Pt.Of 22•.1s 
I Qlltf* 9, 1 \54111 Pt.OT ..';>S. 151 DRAW e, IM 
N;>e FOR f•I 10 1• , MAU 6,DI t'AINI IIIUOHT IIAf •,bi"• " • NI.H f 

N:le PflllNf !Al ,,•1•t,• 
..... f'ttlf,ll AT 1,91"fJc- 1 ' 1q 1 JOit f •2 TO pl • 2 9fll:f> 21 PRIIH Al f •5 , (>l"P IA .,,...- •1 
f/21• "lslfl2h NEU f 

~RETIJIN 
<teee DAT ... 81N 9'1.'ellOO&,IIIN 90011oo.) , 8JN .. IIIIM,81N 001111""',alN "111100 ,8 1N. 9000 
M l l .... 81N 9'0011""" 0 8IN ~ 
~ i;.iUi ... N - ... rn ..,.,,111-.~Ui UIIIIIIU,ll:IIN ... 111111v, .. IN ... 111111 .. ,IIIN 1, 1 90()5 
111 1 1~,81N MIIII .... .. IN ~ 
ffl~ DATA 2,;.>~,2.2:;:,J,.' .. ,:..~•, , 2 1 ,~ , ;;:l,l,25,4,.:;;: . • . :;:11,~,.::3 9()10 

<Kt2e DAlA 1,5 9020,.9()23 
<Kt:;:t DAlA :.:. 6 

ff22 OAf" •·• 
"923 DAlA • • 1 

a- ........... _. 
ched<olllono -­OopolOownh-

Next t.l hi,,.,,.. 
PeriormroutrNtk>c::hedltNUII --""'" ..... ... ,. ...... 
Dllptay final acofN, 9fld g#l"lt, 
r.oct. 98""' or l'nlh 

_., __ ---
0...st.ltementabpin 

-"""' Dala~lofbel 

-"""' 0..st.lwnentlk>tpin g:"""_ ..... _ ....... _,_ 



~ProgramCards 
Piratelsland Card4of9 
83 16Pl4'9 

~ PRINT • t.SWIN"l 1!Nf'U T 1"1"' ")" 
7.0 IF F•I fH(N PfUNT "You u• on • .... dy b•-fl." 
74:1 PRINT 
770., "YIIIBl.l: ITCr,S ••• gull,r'a<ls,,uc:IOKI lool1nQ p1.-at•." 
77:! '1'tlNT 
790"' "1.EUINII€ KMIULL" 
7°'°., "2 LCX. l'tOOS" 
900 ? "l. Tlll:AOC: Ml tH ,.IAAft" 

""" 907 '? "f'\..EASE TYPE IN OfiDCR"l,INP\11. 
•10 II" .. l Tl<H ., ")"100 TO 950 
820 II" e- 1 TIC:N ? ") " IPl'tlN' ·vau •c NOTHIN8 Sf'CCIIV.." 

·~ Pftl HT 
930 IF &,o:;? JHOI"' "> ·,PRINT " YDJ C- SC:C: ill, 80LDCN CHCIT IURIED DCC,. IN nte l'IIODL 
I[~ THE ROQ. " 

93:1 MUNT 
uo aero 790 
950 ., "PIRATE llflA8S RUN IIIND OROPI - Ol.D SKJYEL, FM.LS ASl.CCP. AH OLD OIMY l"AI..L 
I Fl'IQl'I HIS POCI CT" 
r.i:S '1't1NT 
S.0 l"AINT " I .TMC -«JYCL" 
870 Pft:INJ "2,RCAO DIMr 
87'.5" 
877.; " f"I...CASlf tYPC IN Ofl:OCflt"11lM'\JI H 
MO IF H•I THEN '> ·1·,ooro •10 
9"4) II" H-2 THEN .., ")"10010 •'lO 
•10 PftlNt "YOU HOM -VE: THC 9HOVCl. TO DIG" 
91'.5-INT 
•:o GOTO 870 
930 1'1'11Nl "DAY :N,2Znct l'VU' l<r.11.w.nt. e,pla.-1n4, found •n O ld p1.-at.••• stup tudd• 
n 1n • c•v• planning t o build it" :;~ ::!:~ "And e.ca,,• fr- u,111 J•l..,.d" 

! .. 0 l"fll!Nf "DAY 21 . 23.-d MY 1~1.h"tecl to Du1ld 1t uc,,tlut t he dr•··· 

9 .. :1 l'"Oft l•I TO .':.."001HEU I 
9 .. 7 Pft!NT •1• 
9:1<1 Pfl:INT • 1.010•11 IN!'VT I ••o ff l•I THCN F'ftlNT ·r,fl'f'!INT •you~ l'"OUHO 4 STIC•s DI'" ov...,.,,.1tc• 
970 Pfl:IN T 

Pirate Island Card5of 9 
8316Pl 519 

9'90Pfl:INT "I.TM.I: DYNAl'llff:" 
~ PftlNT •.'.k.DW UP ROC1< " I I IM"\IT J 
1000 I" J•I THCN 7 •)· 1QOTO 1040 
1020 II'" J•2 THEN ., ">"100TO 10'90 
1030 GOfO 9'90 
1040 PftlNT "YOU NOW HA\11'. nc OY...,.,,.lt£• 
104:1 PftlNT 
I~ l"fillNT " l. k.DW UP ROCl<"IIINPUT I 
10.0 II'" l'•I THCH 7 .,.,., "THC ROCI k.Olir.l UP WITH A a111 IIOOOl1,ANO T~ OUT A 80 
LOCH CHCSt• 
l ~l"flllN T 
107 0 f"RINT "l. TN"I: CHl:81"11 lNPUT L 
1090 II'" L•I THCN "1' "J"1IIOTO 111 0 := ~ "FIJtS T YOU N((O 4 STIO'S DI'" DYNAl•Hl[" 

1100 OOTO 9'90 
1110 7 "ORl:AT' YW HAVE FOUND I lMA9.ME:" 
111:1 Pfl:INT 
1 120 1"1'tJNT •t.80 Wl:ST"l1IN"UT" 
1130 II' N•I THCH '"!' ")•17 "You -e 1n • spoo~y Qr41ve ... ,.d hllecll ,uth old bones• 

;~~~rN~ ... OClttles. • 

ll+o Pft l NT "90l'II: EXITS MC wcsr· 
114:I 1"1't1NT 
11:IO PRINT " t.00 W€9T"II INl"\JT N 
11 ..0 If' ,._I THCN .., ")"•" "You .,.e •t the edoe o f the tsl•nd" 
ll~fOfllNT 

::~ ::~:; "VIS l k.E ITENS1p•I• tr-,l•r 9e c•-· 

1180 l"flllNT " 1.80 TMC" 
11 90 PRINT "2.00 CAYE" l ol..UT O 
1.:00 II" 0- 1 THCH ., •1• 100To 12 :so 
121 0 II" 0,,2 THCN "1' ·, · ,ooro 12.0 
1220 8010 11 80 
~2~." "YOU MC NOW.UTHE TME.YOU CAN SCI: A PI-TES LNP Ill.MADY LIT HAHGIN9 O 

12~ PRINT 
12+o l"flllNI "1. TNIE L-.rf"IIINl"\JT. I" 
I~ II' l"'• I THC1'1 7 "J" 1GOTO 1 290 
126'0 ~ -FIRST YOU Nn: D A t"IMTES LANI"'~ 
12•s,. 
1270 GOTO 11 80 

l 

AtarUAtarl Basic/Phlllp Green/ 
continued 

750 What•cf'loicl l .,.,,,,,,, N9wlocation ,det*.-.cl ·-
81().840 .....,. 

850 Yoho ho! 

855-an Oetds. p,ompt.-.cl TNP()f"IN 

880-890 --91M20 """"" 
930-945 -
9"47·950 f>rompl.-.clreeponae 

-·70 """"" 

980-1030 Prompts ll"d responM: 

1~1100 Actiof"I 

1110-1115 Weldone 

1120-1175 AeclognsNlhliscodt? 

1180-1190 And1hls? 

120().1220 'MI.IIIOdo? 



BBC OWNERS 
Why not consider the HOBBIT FLOPPY TAPE SYSTEM 
for your computer? 
The HOBBIT gives you all the facilities you would 
expect.from a floppy disc at a fraction of the price. 

Briel Specifications 
-t, Read/Wnte speed ol 750 BYTES per second 
-t, capacity: 101KBYTESperCASSITTE 
-tr Average access time 22 seconds 
-t, Up to 138 FILES per CASSETIE 
-t, Completely automatic-no buttons to press 
* Fully built. boxed and tested. Just pluo m and oo 
-t, System can suppon TWO ORIVES 

Available from stock 
PRICE £135.00 plus VAT 

Also available for NASCOM computers 
PRICE £120.00 plus VAT 

Access and Barclaycard accepted 

For more details contact: 

l~mn Camputer Praducts 

iCL 
lCL brand Flexible Discs 

and ~omputer Tape are now 
~va1/able from Memorex 

Rmg the number on the di~I 
below for IMMEDIATE 

despatch . 

L

-- K-IL_N_LA_ K_E_. _LA_U_G-HA_R_N_E._C-AR_M_A_R-TH_E_N_. _ __. ~~~(Q)~~ DYFED SA33 40E. 
Tel: Laugharne (099 421) 515 

NAME 

E SBORNE 

Far furtht r infarm1tlon stnd ,oupon to; 
GEM SYSTEMS LTD(Depl MCS) 

2Cniwford Road, HaHield, HertsAL 10 OPG 

ADDRESS 

TEL 

.. """ 

BUSINESS PACKAGES 
* Osborne 1 with double density 

disk drive 
* Printer 
* Amber/Green screen monitor 
*All leads 
* Free Software 

INCLUSIVE OF MAILMERGE, WOHOSTAR 3, 
SUPERCALC BASIC 

SPECIAL OFFER t:1,599 (plus VAT) 

· Card Son;.~~~ I~8~,~ ~l)ci'01lt~ rrdbox files 

GEM SYSTEMS LTD 
(DEPTMCS) 

2 CRAWFORD ROAD , HATFIELD , 
HEATS AL 10 OPG 

TEL : (07072) 66148 

PCN JU~E ?l- JU1'E ?9. 19'0 



~ProgramCa,ls 

Pirate Island Card 6 of 9 
8316P16,9 

1290 '11111NT "YOU - HOU) THI: L...,..,. TO llNTl:lt TtC Cjll,Y£" 
I~ '111:IHT "2,90 c,tW£" 11J,..-UT fit ,,.. , 
1 300 i,- 0-2 n<N .,. ")"ail'fl,INT "1ou ...-. ,n • 11;1...-• c:•ve. • 
llOS P11:IHT !i:~ ::!:; • 111s1-.1t ITD'IS,p1,-•t• .ri1p .. ,tn .,. •; on ~..,.,un 9 1t. • 

1 320 f'JI INT "1.80 SHI"" 
1330 '111:UH "2 , F19'tt DfltllllllOJrr11 l ~T It 
1340 I I' ft91 THCH '? ">"1IIOTO 1370 
t lSO 11' 111:•2 TtEN .,. ")" 19C)T0 13't0 
13.o GOTO 1320 
1370 7 "YCIU CIIN'T fl.C DftfWIC»I ..clN'T U:T YCIU" 
1 375 PRUolT 
1380 90TO 1320 
13-.0 -. " YOU HIIIIVC .._,., ... nc ~ WITH YCUlt SILVCl't ~­
,,~ l"tllNT 
1t<>O f'11tlNT " 1,IO IHll"" 11I..-UT S 
141 0 If" S• I T~.,. ">"1"' ·VO., NI:£ liO,I OH THC JOI..L't IIOOOCR, YOU CAN SCI ill HIIIITCH 80 
INS ~ • LOW THI: IIHI .. " 

::~ ::: :; " 1. 80 ttlUCWlsl~T T 
1• 30 If' T•I THEN -, ")"17 "Y ... ..,.. lt•l- d-•,YISia.£ ITD1111 S19n ••y1nq Lon9 J al'ln 

lalv - - • h-e.Old boo• 
1•1'"' 
14 40 '11:INT · 1,QPCN IO:C"ll l~T U 
14~ IF U- 1 THEN'> "J"a'> •nJ.J MC NO,f lllf TNE I0.11, NCI VOU C""" SC[ jll, .. ININll 8CJ...DC . .,...... 
14 :!3'!> 
14 5:1 f'JtlNT "I .TNIE a!OtlN"l1JNf'UT V 
14e,() If' V•I l HCH '> ")" 1 " 'ORl:olll'' 'l'OU FOI..HD M:COHO TMMll.."!I'." 
14t,5 M UNT 
14 70 MtlNT ·1.CL I,.. ON oco-11 INP'UT Ill 
1480 1,- W-1 THEN-,., .... ''l'DU Me - Dad on ctec ~. VIIIILI: IT0.1--
14~ l"fllNT 
14 .0 MUNT " 1.L DDI IIIOOO" 
1500 l"fllNT "2.SCT MIL"l1 I NPUT • 
1510 II'" J:•I THEN " " )"100TO 1540 
1,i20 IF • •:. THEN '> ")" 1GOTO 1.00 
15l0 GOTO 14.0 

~ProgramCa,ls 

Pirate Island .Card 7 of 9 
8316Pt719 

1:540" ·11 LDDIS LUE: ft411:M'S 8C04 A HOLE: IN l t411: OIEO WHICH HAS 11(:CN FllfCHE:D ovt 
l'I WIT H ICJOO• 
1'5-45 Pfl:INT 
a,50 " "I .LIFT W000" 11 INPU T Z 
156,0 1r Z• I Tl'CN '"J"I • ·OH.NO YOU ""\IC LIFTCf> TH( WIOOO AHO It< MIO..( Stt l l" HOIIS 
CCLLAF1ill:0 ON 'l'Ol.l, 'l'Ol.l Mt: OCAO" 
1970 f"f! IN T 
1::.&<l 1"111Nt "Hl1 'I' FOR ANCITHl.R TURH"IIJ'*'UI 'l' t 
1590 IF 'l't ~·v • Tlo<H ~ 
1995 OO TO 15&? 
I "°"" "HOl.O YOUfl HOfl:SCS , 'l'Ol.l MILL HA\lt TO MIT H>R I~ TIOC TO C:ONC IN" 
1610 rDlt l•l TO 50Q1!«H Ii? '•) • 
::~ : " THIE TIP[ I S IN,NOW 'l'Ol.l CM S(T SAIL,SO OCT OOINO" 

16"-0 f'fllNT •1.Kt SAIL " ltllf\Jl AA 
16 4 0 If'" -·l TH(.N " "> " 1 "'l'Ol.l HolWC Cll!IT Of'f ,WHC~ DO ~OU WANT TO DO, I TtHNt 
HAT VOU HAD MH(l'I 01£0- TltC ,-• 
1•45 f'f!INT 
165'> f'«INT •1 .ACAO !'1Al"" l1INt-'Uf •• 
t....-:i If 8••1 TttCN ' "J"•' "HC......, M'l'S THAT YOU C- UTHCR SAIL f'Qlt SIIYAOE: l !il.l'I 
N0,-11 151..AHO Qlt lH,.a.,i ILAPCI" 
1065 PRUH 
1 41\) PRINT "OQJll Tt< QI« ,oo WISH TO SAIL TO• 
U,7' NUNT 
I .... MtlN T "I.SAU. ' UII" SAYAOC ISLAND" 
u,.,.,) PfllNT -~ . WIIIL re. Hll'IWltl l !ll.Al'fli" 
11• !'0 PRINT 0 1 .SIIIL fCIF lHNl'.No llilAN0·11l'*l,IT CC 
1710 If CC•I TMCH "l"10(llO 17~ 
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tli05 No!NT 
1 81<) rOR l•J TO ~1Nl • l I 
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184•1 i, Yt •"'I'" IHL"I '5 
I ~ 80TO 1 8 

1280-1530&.nfyyoue#'lwortl ilOUI now 

Continued next week 



DON'T JUST STAND THERE ••• 

USE THE FAST LANE 
28th September-2nd October Barbican Centre, City of London 
The PCW Show is Britain 's most 
popular micro event. Hardly sur ­
prising, with over 200 exhibitors 
showing an exciting range of 
micros , software and peripherals 
- for busines s and commerce, 
education, science , industry and 
the home . 

But if you use a micro at work 

.. 

(or are thinking of buying one) 
you ca n avoid the crush. Ju st c lip 
the co upon below and send ith 
with your business ca rd and a 
cheque fo r £2 .00 (normal price 
£3 at the door!) . We'll send you a 
spe c ial "Fast Lane" ti cket. And 
you won 't have to play th e wait­
ing game . 

THE FAST LANE 
Plese send me one .. Fast l ane " ticket to the 
6th PCW Show. 
I enclose my business card and a cheque 
fo r £2.00 made payab le to the " Persona l 
Comp uter World Show". 

NAME .......................... ...... . .. ... . 
ADDRESS ........ .. .. ......... ...... ...... . 

Send to Amanda Stephens 
PCW Show , 1 1 Manc heste r Square 

L London Wl M 5AB 



._ ....... _11,[dw ..... -·-"'--1--
216-),1£16.95. 
Kids and the Atari is chiefly 
inte nded lO be used as a text 
book in schoo ls for teachin g 
you ngstcrsofabout !Oto 1..Sthc 
joys or Atari Basic. 

Ideally it would be used in a 
classroom where all studtn ts 
have access 10 an Atari com pu · 
tcr on which the 33 lessons 
cons1i1u1ing the bulk of the 
boo k could be pract ised . 
Almost every page is adorne d 
wit h illustra tions . included . no 
doubt . w11h the a,m of holding 
1hc atten t ion of you ng student s 
where the text may faiL 

Being a US editi on it ii. 
obv;ously riddled with 'spell ing 
mistakes" - color and so on. 
This would no rmall y be a quib­
ble. but wilh the book aimed at 
impressionable minds it may 
cause some hesitation among 
teachers. 

The book is very well thoug ht 
out - since it's aimed at 
children 1hc subjccc -maucr has 
been adap ted accordingly. 
There 's a 'pizza topping' pro­
gram and a 'Whal is your 
favou rite group program '. for 
instan ce. in place of the mun · 
dallC topics usual in boo ks 
purve ying Basic. 

'There arc assignment s (wilh 
answers . so teach ers new 10 
compu lers can rcsl easy) a nd a 
compreh ensive glossar y of 
lerms. 

Wi1hou 1 aett ss 10 a n Atari , a 
person ca n s1ill leam something 
from the book but not enoug h 
1o mak ci1 wor1h1hcphcnomen· 
al£ 16.9Spr icc -tag. AMB 

1Pasceleon.,ltrValWlitloll' 
edlttd.,.BriNWk-.nn•ndZJ 
---11,Joilft 
WileJ&-10243129121),1 
t9.7Sl ... ••cU76PICfl) , 
It' s 001 often you find a book 
which is affordable. la rgely free 
of e rrors. mi.sprints and m1s1n­
forma 1ion. and offering a 
wcallh of up-to-date mate rial 

from a wide variety of wdl 
informed sources. is it? 

Pascul Comp1l~r Vul,dallon 
consistso fcontribu11ons mainly 
fro m 1he UK a nd other Euro­
pean couniries, "'hich perhaps 
explains why there arc so fe w of 
the errors which permeate mos1 
Am e rican publicati ons. 

Many aspects of software 
proving ar c dealt with from the 
s1andpoint of the use r . im­
plemente r. stan dards o rgani~· 

Th e two edi to rs from NPL . 
who then lSCl\es coni ri butc 
chapte rs on "ahdation. tes1mg 
proc edur es and 1hc suite itse lf. 
a rc to be cong ratulated. The 
pre~nt ation ofso much d1"erse 
informati on is conasc. read· 
able - and illuminat ing. w11h 
many valuable rcferclltts to 
papers and othe r published 
work on all allpceb of sof1v.a re 
design, 1mpleme ntahon and 
tes11ng NIW 

lion and ma nufactur e r . Refer- ~-------­
cnccs arc made to Ad a. the 
Algol s. Basic, Cobol. Co ra l, 
the For1rans. Pear l and SC\'Cral 
others, h1ghlight1ng lhc ma ny 
problem s associated wi1h the 
s1andardisa1ion of these lan ­
guages and valida1ion of 1hc1r 
high -level language process.on. 

Validation ,s esse ntially con­
cerned· with the te lltmg of a 
compiler bot h for quah1y and 
unambigu ous reporting of and 
reco very from errors in pro­
gra ms. It 1s also concerned w11h 
conformity toa language defini­
t ion and he nce the complete 
dctee1ion of all possible err ors 
- a dauntin g 1ask! 

11m book. toge ther "'Ith the 
Pa.seal Va lidauo n Su 11e and the 
ISO Standard (BS6192) should 

shed light on whal a ngorou sly 
defined . power ful )Cl Mmple 
language requires for 1tscorrcc t 
implementation. and will assist 
Pasca l users to realise its full 
po 1ential as a gencral·purpose 
problem- solving tool. 

PrKticallntertadnaTtdlniques 
to,Microprocesso,Systems ' br 

-- M<IW"llllamt..., .. - "'­lnten.tional (0442 585311 
,I OS. I S li..nl back 395 .- ,. 
After the honeymoon period of 
learning to use and program 
you r compute r , the next lllep is 
to mal e 11 earn 1b keep by 
monit oring and con trolhng an 
cx1erna l syste m. 

Toach1e, e this requires add i­
tional clcc 1ron ic hardv. are and 
the accompan ying ~ r1warc to 
dri\ ·c 1he syste m. And 1h1s 1s 
where Pra<11<al lm rrfonng 
T«hmq11rs for M,cropro­
cruo r SyJ1r,n.r comes m. It 1.s 
aimed at cngmecn., tcchmcians 
and the '-Criou.s hobby1s1. 

The boo k Ill har dware ­
orienta ted. h exp la in--. a po1cn· 
t1ally difficult subJect carefu l!) . 
with a good blend of foctual 
infor ma tion and enoug h exa m­
pleso fh ow the 1cchmquell v.ork 
,n prac1icc. Thi s 1sn' 1, howe"er, 
a boo k of e lect ronic prOJCCts for 
)Our micro 

Devices are exp lained with 
1he aid of pm ro nncct,on s, 
circuit d iagrams. schema1ic 
dr awings and soft v.ar c hstinp . 

TandyTRSSO Z80based micro . 
This book might prove diffi ­

cult for the abso lute begmncr. 
but 11 g1,cs a sohd bai.c of 
mformau on wh,ch can be built 
upon to do more comp lica1cd 
thin gs such as the oftcn-quo1ed 
' use your micro to con 1rol )Our 
central heating . train se t c1c', 

'l'hc boo k 1) "'ell thought ou t 
and the a ttention to deta il and 
good la)·Oul make 11 an enJO)· 
able text. TJ 

'TiloOriclPRcrono- ' IIJVI ... 
-. .. binlM<lbyl'hoeob ,. __ .,IWotfont 

32109),1£5 .951-123 -·· This lypc of book 1--. a"'a11ed 
with much anticipal1on by a 
host of new Ori e o"'ners . li"s 
anothe r bum per program hst· 
mg book for micro ow ners"" 1th 
the 11me and patience lo type m 
pro gra ms rat her than buying 
them for £5-£6 a 11mc off the 
shelfonca.sscu e. 

'The prog rams CO\."Cr ~uch 
subJCCISas·AlicnSto rm· . 'A na­
gram'. ·Chase ' a nd 'Miss ile 
Defence' . There arc e.tplan a ­
t1onso fthe gamel1anddeta1l--.on 
a l1crmg the routin ell. 

Of courc lhe~ games don 't 
ha,e the ro mplex11y and play· 
ab1hty of most of 1hc tape 
gam es. but 11 docs make you 
v.onder at 1he appa rent price 
discr epa ncy. Presuma bly 11 
costs mor e IQ prml a n unpr o­
tected paperb ack book than 11 
does to produce a tape. 

So v.hy do book publishcn 
feel happy 10 publi sh 50 unpr o­
tected prog ra ms for £S.9S v.h1lc 
game s software enterprise s 
wring 1he1r hands ove r lapc 
·piracy', yet make for1unel1 
rrom their grossly o,·crpric ed 
products? I( a boo k publi sher 
can brmg outabook like 1h1s for 
£5.95 why not bring out a tape 
with program s for the same 
price? IS 

Details of the Vahda11on 
pro ject. histo ry. de\.·elopment 
and no1es oo the use of the 
Pasca l Vahda11on Suite arc 
gi\'en . incl uding some extracts 
fro m the ')U1tc itself m an 
appen dix of progra m hshngs. 
The problem s of 1nterpre 1a11on 
of results are d1scu.s.scd, as arc 
the more esoteri c que suons of 
·co rrect', ·wrong' . 'illegal'. •fra­
gile' or me rely '\ usptcious· 
programs. 

Topics include m1erfacmg 10 
ROM . RA M . dyna mic mem· 
O'). \itnO U) I O deHce.s. a na· 
loguc-to-d 1g1tal and d1g.ital-to­
analoguc comerters . bus sys· 
1ems. a nd scna l and parallel 
da1a 1ransm1ssio n. 

Detailed att ention 1sg 1\.'Cn to lf!~ llr':'~::'t':'l':'l,....rf!!I 
ml crfacmg I O devices on the ., 



Clu bntl kttps ,·ou in touch Ylith I IM' rnkroeosm ot penona l 
comp utC"r en thU51•~1s lhrou ghout lhe UK. It h: dhlded Into IYIO 

s«l ions - clubs •nd uw r gr ou ps. 

irou p ""il.h • n ,-on- lht·Y1all ritpor1. Thi s Yltt k """" teat uN' tlw 
Rk hmond Comp ulitr Club . 

We pub Ush a list ort ht-st t""o groups on allern ale ""ttk s. Thi s 
'l'"ttk it is the- lur n ot dubs. Ylhkh aN" lislNI alph abc-tka lly by 
cou nly. 

It ) OUr as.wclaUon has someth ing specia l on the age nda or It 
Jou' ,·e Just started a new one, ronlac:I us at Club1ttt, Pt rsonal 
ComputtrNrw s. \INU , 62 Oxtord St rttl, l..ondon \\ IA ZIIS. 

The club lisl ing below ls ba sed on lhal oft he Amateur Com puter 
Club. E»ch iss ue"" ill • lso tocuson l ht ac th itk-sof'an indh ldual dub or 

Revelry in Richmond 

CLUBS 

..... 
= -~:=~!:!{~= ~:h:.'' 
~n,..olc,rr,o1h,,·rTIIOd.o, !!,uh!. tl 
Con1,.,'ll).1ml(oll,n,,.t,U\I.Kh;ltJ 
l1h ('l'I.Bn'°'olBSl2 7'11' 1d 0.272 
7'9~ 
IWIM.IM,CW, ptoJIIC.:',hi mor11hl• 
m.llp:,1nc.,uh. (1 ~l C"o,11..c1\ .. knr 
BoJ,«;!,.h;, .. r,..,,t,ull5nn 
W_.. Cumpu1c,lluh ,, ,·~•· •• 
" oocbpr1n11,lnnf uncuom ll.c11,m1ot1 
al1t1n..,1c\l r,n,,t.,\,;;t7· 10 11.lpm(ar1nua11I 
... ~ Cl21 Cor11.-.1~1AR.1~. IX 
C'~lc ll ,-1. Y,,ori,:. V.c,.1.oa~r 
~brt .A•tin 1<"14111\A.~l\4.lf'IK 

.......... 
~J ~r~:h \l«hat 
~~~~~.!f,'~~~\ IQ 
11101uha1111tpn ("onta11<..181unf>.Juhon . 
tcl 0)44.8.U?) .. 

It 1,1, :1 ... g inger a le popping alld ca l eea1 ,nga1 
Richmond Comp uter Club la ... t 1,1,cd as 
member s cc leh rat..:d the club\ fifth 
anm,cr..:11)'. 

1-uc )e ;1r, 1) a long 1,me for a ro mput er 
club 10 be going. and since 1b 1nccpt1on 
memben.h1p has more th an doubled 

Bob Forsic r. chairman of 1he club. told 
me : ·When 1he club bega n th ere v,.crc 14 
me mbe r). Wc u!>Cdt o m«1a 1myhousebu1 
~ thedub grc 1,1, v,c ran out of space. so v,e 
shifted 10 the R1chmolld Community 
Centre \\-here v,e nov. meet.· 

The club oo" ha., J5 member. on 1b 
boob a nd on my , 11o111hcrc ""a"' pr :1c1ically 
afullhou..e . 

Membe rs-bot h ad ult"' :1ndch1ldren ­
r,et up th c,r Beebs. Pei,. Shar p ~t7..SOK and 
Al an mach ines w11h all acec,!>()n1,.·, fo r the 
c, cm ng°s)C,s1on. Mec 1ing... tend to be run 
1nformal l) v.1th a short tall on a specific 
sub jec t and a free-for-all for the re ... 1 of the 
e,emn g. 

Bob Fo r, tcr h1m'>l..·lf ga ,c the 1::&ll. on 
m:tchme prog ram mmg. As he addr c~"><'d a 
!>mall gro up of member.. at the front of the 

............ 
........... Am.11cur ( ·ompvt~· r Ouh 
'k .:h.t(BS(,wtwl t.inh v. .. '"'~ 
1.-.Sm.1Nlk~h.Borm1nth,lfflf O.ew1 
tl'lch"4 YndthuJ YI ,·Jnod .. ,ot" c.,-t, 
'"°"4h,117pmt•nnv..il .... h,. h .lhdulh 
Cl ~1 unll'nl O'l'lliiK~OJ\ ll b11..,, 
l!.,ikmflCIJll.oJ,J.~kiuCI 
B11m,nilwimB.!flllT Id 0.?1-741 
11Y1. 

'"""""'""''"' ~ J:,.~,::t;f'i:~c~~~~\':.!u, "' 
1 ](lpm(annu•hu~ Ci) \kmhcr,,,NJ 
ma.·1a 1, bnd.Hlk(,,un1, 'l..·,,,nJ.,r, 
Sct,,:1(>11ht f1NThuNSu1-.fc.Kl'lfflOll!I! 

~?~ t=~~~~r:~~~ilOctlll 
a..... ,l,. mt1:,m.putn(luh \k.:i- .. 1 
1tw.-01mknCtntr.: .~,ch,.Joll ..inc. 
( 1'alfoo1~G1k:-1.on th1:f1N 
\locJl'ICW1ofc.a.chm.in1h(Mnu .1l\11~ 
Ufor ... , fflOfl1M)O:,n11K1i\1r,,\\. 
T1hhlh:.ol Ul-.ood. Oc .. n-. .. } .Oulfon1 
ScG~Bud,1n11ui,,...t11rftc10!4..(17 -INr ("ompHCI Club ((lll l XI PA Snt.11 
10r moMk fl .il\.("hur~-hlt,-I hcr 
l k:.thl,:1117~_\.f,5!N.2 
INr (.'-""f"'ICl~ICot:hm,,:,:hal 

:t:=~~: ,-.~-i~~~~,'!!~t}fl 
~-·~~-1~~~~·e~l~"~"u~~1h 7" ---= ;~~·~~=~-~·.~~:.~:!,~:._ .. ~~~~~ 
ri9J:!)!~:=:~;s~ul 
founhV.cdnc'Ab)c-.fr.w.tlm1.1111h•t1 "Ill 
1010'l"'"(,nnll.ill..ut,,D:.ldul1f.l 
~I\P.ind'°'uo.k"" ffl«"l•nr,2~1 
(on1 .... 1 AnJrc• l kitlnlMn ... 1, Tnn,11 
(lo.c-.H .11Jt.im .(•mi,.,.( HIM>~ 
tclO"'~O::Y-~,u 

roo m . a few member. retreaced to the ba ck 
of the room for some ~notu ga me pla ) mg 

Bob . !>periah,t m the 6XOJ m1crop­
ro«~r. ha\ been a hobb ) 1St for I K)ear.. 
rcpam ng m.ichmc" and \\-rltmg his own 
i!Oftv,are. tic own'ia Pet and :t BBC 

' When the club fir,t \tarted.' he ~ud . 
"there v,cre mamly clder l~ peo ple. but 
v,.hcn the BBC c.1mc on the sce ne 11 
CllCOUr.iged)Oungcrpcop lctoJ0 1n. We gel 
a good m1~ of people he re v,. ho come from a 
wide range of pro fc,, ,on, . · 

Th e club v,a~ the fi~1 10 c,al uate th e 
BBC M1cronet uni! :1nd dunngthc mee t ing 
member.. v,crc ah lc to read the lates l nc~·!> 
on the d uh on 11, Club Spo t pa ge"> on 
M1cronc1 and l ecp m iouch "'11h other 
dubs" act" 1t1es around the coun ln. -Gia-
"-R ic-hmoodCOffll)\IICrCl11bW.... 
RK"hmond Com mun11yCe ntr c .Sh<cn Road, 
RK"hmond .Surrc} ........ Sccond Monda )or 
thcmonth c..tad llob r on,cr.0 1-M 187J 

NOO WEEK: Bu,y e,c mng a mon g the 
S1ncla1r U..er-, of Colchester 

m.c<"un,-. Ann_u.,hub. U.1n1.-..·11n,-.~ 
~•nlOB~lpl Con,..,.. lnm\l.1;, U.112"1 
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n~\ 
~ l-.lfllf)lll,rOuhmc.:h.,. 
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CUVWNO 
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Cuctt..ct J1 clfurJ"1111.1""''"' 
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S-.... \m.it~u,C"omrut.:rCluhiMct, 
.11 '1 MC A. S..od,t oa_c;t,.h .oll,:rrutc 
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,~:~~ 
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Wo.ld.SIA104cN.l"or1n1,:1Ml,on 

lt~J;k'l~~·:::i-;'~·~!::;:i 
PU!I.\DD 

D<RIYSII ... 
e..t, Moc:ruS,uochmn :hat l1Ul,oo\,:1 
("'hun;h ll .1ft. Shcpmt~lr«l .t'lftC•HJ 

~:~!~imt'~1;:;~1r~'-
Jboub1ud on.2.?fH-1•1 
ca..... (·umputcr(.1,.t, c·onl.Kt.lol'ln 
0\-.1rn . .?~n11t. ·1(lt"N.· .Gk»>op 
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re , Jli",/t- 2J-n " ?-1.1',lk.., 



From th e peo ple wh o re all y /m ow ••. 

JOYSTICllS 

Hown&ilabJ e- Jo,-.tkb for. 

DRAGON-£ l5.9Sincl. 
BBC-£17.9Sincl. ,...,pr_...i...,.,,i,cb•-...-- ........ - A..W.b Dr-lNI 

..Clillcrw.. ,._.,__,._.._..._~ .... r-. .. ,....... _....., .. ,...._.. ..... 
Compact s ize • Prec ise action 
Long life •Competitiv e prices 

Alao- Joystickutility-just£S .00lnclp&p .! 
Convert your non-,oysuck pn>QT&mltOwotk Wllhjoysucul 

* Wodc:swithan yprogTuauia 9lNJCET , 
• CompatiblewithmostACORHSOFT9am"' 
• £uytoue-Jutpnuth e keY1J oawa.a1totraule r. 
• Compatlblewtthalloperati119.,-.tema. --

WARNING 
SPECTRUM-ZAP (2.0) 
IS NOT A GAME . .. 

Spectrum-ZAP (2.0) has been de­
signed to enable you to make copie s of 
your expensive and fragile software . 
Spectrum-ZAP (2.0) will work on both 
16K or 48K Spectrums and since it 
uses none of the program area will 
copy a full 16K or 48K machine code or 
basic tape, even if it cannot be broken 
into! 

SPECTRUM-ZAP (2.0) - £5.95 
MAil ORDER SCIMITAR SOf'lWAAE. OEPT PCN 

3PAlACEGATESAOAO ~GREEN 
LONDON N22 48W 

,,_,._ .....,_ 
PHIUPCOPl.EY, OSSETT. WEST YORKSHIRE 

O J COMPUTERS. TOWN SQUARE. STEVENAGE 
CASTLE HURST, WHETSTONE. LONDON N20 

MICRO-SOURCE ZWOLLE, NEOEALANO 

Following on fr om WOROWISE lhlS ROM based spread­
sheet prog ram 1s extremely simple to use through sllll 
very power1ul For apphcatt0ns t hat require a 'spread­
sheet ' or a table of figu res to be manipulated this ROM 
w,11 be ,nvaluable. It need not be hm1ted to 1ust the 
obvt0us business apphcations of financial planmng but 
is atso tdeal tor home budgethng, etc. Includes many 
spec.al feat ures such as the ab1hty t o transfer ·sheets' to 
WORDWISE for 1nclus1on into reports. 40 or 80 co lumn 
screen display, changeabkt column widths etc. 

£34 .00 + £1 .00 p&p + VAT 

16 Way11de Ch1pperf1eld Hertfordshir e WD4 9JJ 
[;] ~OMPlJTER DeptPCN4 

[61 ONCs=rTS Telephone Kings l•ngley 109277) 69727 

--- ---- -- ---
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MOST OF THE PEOPLE 
READING THIS AD 
SHOULDN'T BE 

READING THIS AD ... 
Unless, that is, you're over 18 and a bona tide computer retailer or distributor or thinking of 

becoming one. If so, you're invited to MICROTRADE 83 at London's Barbican Centre 
from 6-8 July. 

MICROTRADE 83 is unique. Not only because there will be many new products and 
services on display, from Act, Burroughs, Logica, Portico and Sharp, amongst others, but 

because it's the only microcomputer show for the trade alone. 

Which means everyone will be speaking the same language - with exhibitors looking for 
retailers and distributors and visitors talking availability, margins and support. 

--- - - ---- - - --------·---·-- - ---····· ------------­--------------- ------------------------------------------------------------------
SPONSORED BY MICROSCOPE 
BARBICAN CENTRE, LONDON. 

6-SIJLY. 

Make a stake in the future . Phone Timothy Collins on 01-486 1951 for your free 
invitation , or send your letterhead or business card marked 'MICROTRADE' to 

Montbuild Ltd 11 Manchester Square London W1 M 5AB (01-486 1951) 

MICROTRADE 83 is a trade-only show. No-one under 18 admitted 
For special MICROTRADE travel and accommodation arrangements contact : 

Pharoah Hughes Associates - 01-995 8995. 
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To: Department EP 2 
Georae Philip Services Ltd 
Amdal e Road . 
Wick. Litttehampton. 
West Sussex BN177EN 

35 EDUCATIONAL 
PROGRAMS FOR 
THE BBC MICRO 
Ian Murray 

Here is a selection of fully documented 
programs rangin& from mathematics to 
geography, history and genera l science to 
spelling. 

Designed for use in schools, colleges- all 
programs have been checked in a classroom 
environment- and at home, this book will 
allow you to put your BBC to work as soon as it 
is unpacked. Each program makes full use of 
the BBC mic ra's remarkable graphic s 
capabilities and together they provide a 
useful insight into programming techniques. 

£6.95 (paperback) 240pp 

A va1/able tt,,oug/1 aH good booi<shops but d you 
expenenceanydJfficultyp/ease hH111 the form 
below. 

I enclose my cheque/postal order for £ -- -­
(Please make cheques/postal orders 
payable to Geor1e Philip) 
Name __ _ ____ _ _ _ __ _ 

Address, ___ _ _ _ ____ _ _ 

7J 



This week PCN Oataba.5ica lists a selection of add-ons tor your micro. PCN 
keeps you up IO date in three-week cydes, listing periphef als, lhen software, 
lolowed by~-

Pnn1er1 are bes! categorised by prin1·head type The IWO most common 
methods of translening type to paper aie the Dot m1trt x and O.l1ywhffl ,-. 

A doc matrix pm ler uses a raw of pins wtuch araprogrammed to strike lhe 
l)llPEM" through a ribbon and fofm the character as a patttm ot dotl. 

The daasywheel acts more like a conventional typewn ter, the charadel' set 
being pre-lormedon • wheel with each character on a separ ate spoke. At lhe 
interc:hangeable wheel rota tes ii is strudc. by a hammer to form the character --Do( maim: printefs lend to be fas lef than d&lsywheel buc offer lower pnn1 
qualrty. 

In sei.ctw,,g a prinlef make sure IM Interface on yow COff'IC)Uter is 
compalible Wllh those av~ as slandard or a1 extta cost on the pnn1er 

The e sigrlme anstheinlerfaceis~intheprioe;Omeansyouhave 
a choice ot interfaces Included in the price; + means the int81"1aoe wil cost 
extra. 

ANOt•OP900 1A [ 1,397 M 7xt.11xt ••• 
ANm 1DP9500 [ 1.387 Mtxt ••• 
"'*» K0P 950QA. [1 ,397 7xt,td.1lx ••• 
"'-de ll DP 9500l [1.2 9S M7xt.t)(t ••• 
.V.C. •DP 9501 [1,387 M 7x9, 1h:t • • • "'*- • DPl501A [l,3117 M 711ll.1111t ••• -.OP""°" [ 1,'80 ii 1xt,t•t . 1s;i • • ..,,_..• WP IIOOO [2,11111 Mupll>lb:20 • • 
ASl'3'00 "n Mtx7,td 0 ..,_HAI [747 0 o re 

Mu Blud ra1e indica tet the 8')pfox.mate CharacterS·P9f·second rate as 
they are led into the primer. 

The butler Slores charact8f1 senc by lhe computer. The pnnier can take 
cha ract flft in Chunks, at a rate qudter lhan they are able to be printed, 
sometime:s altowlng the computer to be freed lor funhef use 

LIMas-rlnch lndica 1esthemaximumnumberoflinesprintedinaYettical 
inch. Character, per Inch can be vaMd on some printers u the typeSIZ.es 
themsetves C8(I be tldju$teCI. 

Maxi m um print speed as indicated by the manufaclufe, lef1ds IO be a little 
opcimistic. Maximum p,tnt po 11tlon1 tell you the optimum number ot 
charact entha1 can be primedlnonelinebythesmallest char lletefli ze onthe 
prinUN'. Max imum papet" wtdth is the widest peper the pr1t1ter can take. 

• She represenlS tt. ap.ce the printM lakes up on a desk lop. The Wfigh l 
of the print8f ii given In ki6ogrammea. 

Maxim um wp les indicates the number ot carbon copies that can 
realistic:dy be produced al one time. 

Undefll n lng pot.s a line under charac ters WNle bokl type lhid:ens the 
characte,s to make them stand out. True dese.ndef s lndicales that the print 
method allows tor tutty formed tMs on letters lUCtl as p,g or q . 

1-1 I 
i 

lit In I hi 1 l 

1! l I J 
,.. ..• 10,12. 15 17 1,0 "' .... 2700 •• 10.125,151117 200 108 .. .... 2700 ..• 10.125,15,197 200 132 .. .... 700 •• 10.12,133 200 ,,. 

"' 

Proportiona l • PKlng puts the same space between cha racters whelher 
they are a long 'm' or a short T. Block graphics bullets up pietures uw.g 
rectal"lglM r bb::ks. while High Reaolutlon Gr1ph k:s uses smaller dots 

B ld lractlon al means the pnn ter can save time by printing left to right and 
then doing the ne xt line backwa,ds nght to leh Similairty. l ogic: Seek ing 
enal*l lhe machine 10 a.ave more bme by pnnting the shOJ1 lines without 
sweeping oYer lhe whole wid1h of lhe page. 

Feed method s compnse t• nt old whd'I uses contJOUOUs stationefy 
sheets folded road-map 9,lyle drawn into the pnnter by a tractor mechanism. 
The tractor cog fits into hates in the lanlokl paper and takes the paper past the 
prin te, mechanssm Roll is a rol of paper tha t feeds rtto the prinler. usually 
using frict ion teed where the paper is gnpped belWffn two rollefs, 
typewritet·sryle Cut ahee t indica lM 1he prin ter uses singkl Sheels like a 
typewriter . 

otst rlbutor lOfindwhic:tloompanyd&slributMaparticularlldck,n,usett. 
code bled in lhts oolumn to refer to the distributor table. 

The !able is at the end ot the listings, and givfl the dlslribulor's f\llme and 
telephone l'llM'l'lber. 

I 
i 

JI 

5b37 13 • • • • 
40tx57 138 • •• • 
4()1)1:57 "' • •• • -.-
31h:SCII 18 • •• • • • .... 2700 ... 10.12.133 200 178 "' 4011'1703 18 • •• • • • .... 700 •• 10 1,0 132 " ' 39x5tt 18 • • • -700 •• 10.125. 15.Ul7 200 220 "' lllx!let 18 • •• • • • - 2700 ... 10, 125. 15,111.7 200 220 "' 401hc703 18 • •• • • • -1500 •• 10.12.15. 1114 200 ,,. 15 .5 401hc703 11 • •• • • • 10200 "" 1.8 ,12,11 10,12, 1117 ... 220 155 ol67x74t 26 • •• • • • ••• - " ... 10.12. 1115 180 217 14 111 5,c405 " • •• •• • M 1 -2000 , .s.e 10,12,15 35 1 .. 185 31 1x71 2 .. • • • J1 

"'""1 AP<OIJ [ 1,140 • • I 11200 - ... , .. 10.12.15 26 197 "' 501X482 1 .. • • • • • • • • •• 01 
c.r.onica 158 4 "62 M t•7 • "" 

.,.. • 5.1 11.10.111.38 150 " _!_Q__ _~~~5 10 ' • • • 01 
91 3 • • • • • • A 1 
9 1 3 • • • • • • A 1 



c...-, .. - M11loCI • • ""' 2000 1.1.12. 11 5,10,115 120 132 .. 521x37.1 ,, 5 • • ••• • Cl 
c..onic. t!i82 "'" M lx7 • NA , .. • 5.111.10.1838 150 132 10 31 P o:356 10 5 • • • • • 8 1 
0...-36 1 tUllt M7>c9 ... 19200 2000 0.1 58,125,10, 12,165 200 102 15 45 h:551 " • • • • • • • •• • • 81 
c.m.n.,352 cuee M7xl • + • 19200 2000 0.1 1.7 S.125.132.IS .ISS 200 211 1'5 55h45 .7 111 • • ••• • •• C1 
C...0-:,,:J 1:2.,20 M 7)11 + • 19200 .... 3,4 .U,12 10,12,132,15.UU 200 211 15 55tx457 '" I • • ••• ••• C1 
C...0-7307 '110 M Uxl • 2200 132 • 5.13. 10.117 100 132 • 38.IX 271 .. 5 • • • •• • C1 
C...0-7304 l7II Mll>t.l • .... "' • 5,13 ,10,187 100 132 • 381x408 72 5 • • • • • • C1 
~4022P , ... M 8x7 • NA NA 2 5.10 .. .. 10 381X33 .. 3 • • • C2 ~- [1.029 MS)(I • NA NA 2 5.10 150 250 15 51b361 "' 3 • •• • • C2 --OP55 £1.1117 0.. • , .... 1000 I.I 10,12.15 .. 10I 15 4'b904 24 • • ••• • • • • S1 
OMii PTOductl M100 [1.790 MtKI + • 1 NA NA ... 5,1,10,165 140 211 " 1175>1S94 27 I • • • • • • S1 
0..PTOductl M120 [1,74 1 M h:7 + 1 NA NA 01 S.10,117 100 220 " 175•594 27 • S1 --M200 (1.87' M7lC7 + + 1 NA NA ... 5,101.117 ,.. ,.. 

" 87$X$9 4 27 I •• O..Souct,05 180 [1,80' M t)(7 .. . . ..... 2000 01 s.6.125, 10,12. USS ... 217 155 eotx401 " • • • • 02 
DeloSPI P11 t2.127 • .... ... 6,1 10.15 .. '" " 5ellX483 272 • • • • • ... 
°"""'"° £2,127 • .... ,.. U.12 10,12,15 .. '" 115 581)(463 27 • • • • ... OMP 100 "'' M5•7 • • 1200 2000 6,1 105 50 .. .. 406>c20t " I • •• • T1 
OMP200 , ... Mf)(23 • • 1200 2000 0,1 10 120 120 " '1 9)(3'3 " 3 • •• • • • T1 
OMP<OO - M 7xt.txt • • 1200 2000 ... 10,12.167 140 220 15 tll llx40 4 " 5 • ••• • T1 
OMP500 [ 1,089 M23,cl • .... 2000 ... 10.12.167 220 220 15 514x33 127 5 • • •• • T1 
OMP2100 ,,.,.. M • • 1200 2000 6,8, 12 10.12.119 "" 232 15 S52X381 20 I • • •• T1 
DREBl20 - M9,c7 c .... 500 I.I 10,125,15,187 150 "' "' 64 7)(478 23 • • • GI 
DREll30 El.300 M 9')(7 --; .... 500 ... 10.12.133,15.17 100 226 155 &47x471 23 5 • • G1 
ORE"'° [ 1.370 Mt,,;7 .... 500 I.I 10.12,133,15 ,17 240 226 IS5 6,17d78 23 5 • • a, 
OAEl8 10 [ 1 .585 Mtx7 . 1)(11 .... !00 6,1 10, 12.133 , 15, 17 100 226 IS5 &47'1'.476 23 5 • • QI 
DREI02S [ 1.e&O M !2)(1. 12,c20 .... 500 .. 10.12,15.187 120 "' "' 647X478 23 • • • GI 
ORHIO [121 M7xtl .... 256 ... 10,125 ,'5, 175 .. 140 • 4151(30 75 . • • • • TI 
ORH136 "" M71'11 .... 2000 I.I 10,12,15,185 120 224 IS5 ... )1303 10, 3 •• • • TI 
ORS250 [ l ,"31 M7,ctl 19200 512 I.I 10,12,15 250 10I • 81X45 25 • •• TI 
DWP41 0 .... 0.. • .... 2000 u 10.12 ,. ... " 003.ltllHI " 5 • • • T1 ._ ..... [40 1 Mhl • + + 1 19200 256 II 5.125,10,UIS .. 132 10 4()8)(31 1 " 3 •• El 
Es-on MXIO FTT'3 "'' Ml:d ... I 19200 256 II 5.82$,10.115 .. 132 10 409,c391 11 3 • • El 

"- MX12 mo Mt:d • • + 1 19200 256 I 172 .. 1 .. 10 4()11)(38\ 11 3 • •• • • • El 
~ MXIOOFT/3 "" " ... I 19200 256 I ••• 100 232 155 597X4() 10 3 • • • • • El 
FICll 4510 E&n Mlx7 .... 712 61 8,12,11!1,175 100 132 ... 425)(34 .1 • • • • • • ., 
hat 4S25 [1.150 Mid .... 512 ... 5.85 .10,17 200 132 "' '65•358 135 5 ., 
FICll4542 £2,300 Ml)(14 • • + .... ... 6,1 10.12.15 250 232 " &,hc457 .. • • • • ., .._.,. £2. 179 - + •• 1200 256 3.U 10,12.15 .. ... ,, 597:,,; ... , " I • • • • ZI 
Genet111Ei.cnc2030 , ... Mlx7 + I 1200 ... 2,4,1.1.12 10.13.115 .. 211 ... 5"48X478 .. 2 • • ZI 
O...Eledric:2 120 [1,751 Mix7 • 1 1200 ... 2,4.8.1,12 10,13,185 150 '" ... 5,49)(478 .. 2 • • ZI 
a... PrinW GP300 £2.217 Mlhtl, 18x25 • 2 19200 300 •• 10.12. 15 300 120 135 52x 44 5 20 • • • •• • • 12 
o..rlll~GP300L [2,490 Mlh<l, 11X25 • 2 10200 300 ... 10.12,15 300 132 "' 8)5)(5 1 5 " • • • •• • • ~ 

"" M7x5 , 9xt + • . NA 37 ... 10 125 .. 10 38 7x32 5 .. 1 • • 03 
rTTSWlft:3342 tl.719 M9x7 1200 ... 2 .. 3.H.112 10,13,115 150 , .. 15• 5'x47 10, • • • G 
ITTSw- "" M1h:7 c 1200 ... 2.•6.1.12 10,13.lt .5 .. 240 ... 56x47 10 • • • G ..... - tl.887 Mtxt .. 19200 2000 61 10,12 ... 211 " flllx50.2 227 • •• M 

LJ<213 t 1,MO Mtxt + • .... .... II 10,12. lt5 ... 211 15 571x'32 " 5 • 1'l 
LJ<217 t:2.242 Mtxt . • -... 6,1 10,12,16.5 ... 211 " 571X'32 " 5 • • 1'l 

l.licto~-990 t 517 Mfx7, 11X9 • • - .... I.I 10,12,16.5 100 136 " 411X27.3 " 2 • • • • • 1'l 
Mic:to~•1soo "" M 9x7, 11xt • • .... 11'12 ... 10,12,lfl.5 150 226 " 510399 112 2 • •• 1'l 
MT120 1 <BOO Mtx7 + • + + .... 132 I.I 10,125,166.20 . .. 132 10 343X241 75 . • •• • • • ... 
MT120 l "" Mtx7 .. .. .... 132 ... 10,125.lflt.20 ... 132 10 343x2• 1 75 . • • • • • • ... 
MTl80'21 t 1,M 5 M ht + .... .... '" 0.1 10,166 200 211 " 56tx762 .. 5 ... 
MT180'2l [2,00 M 7xt + 0. -"' ... 10.,ee 200 211 " 56fX7fl2 .. 5 ... 
"'"°' t t,9M Mtx7 • + • .... 220 3.U.l. 12 10,125.118 ... 220 " eex457 36 5 • ... 
"'"°' t2.115 Mtx7 • + • .... 220 3.4.U ,12 10,125 .168 ... 220 " 08k'5 .7 36 5 • M3 

~ ,,r .-~7P'·J:..,;.._w_lllli!.it,.·~ .·, ,, .;,~··"',,. • -JiNH ,..,. ,.,. 



-,-i,'I.·,_-,.-,; -- -~ --. _..:.1,···::!"'""'·f,1.;.·-,·~~:, ·1: ... -~,:-~ •.. ""."t::-:.~,--,,"'."':"':":--r--r;:r.;·n-..:;~, 

........... 
I 

I 

I 1

1 
I l1l1l

1
I ,liT1 

• •• .... c·~ ·--(·) 4 t 
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d 1~ ¥ I 1!; ii I l I IJ i 
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~:1:-
MT4201 '""' M9x7 ... -220 3_,u12 10.125 167 200 220 ,. &&x,57 " ' • • • • ..., 
MT420l .... M9 x7 . .. .... 220 3,4 6.112 10125 167. 200 220 .. 611•4!7 " ' • • • • ..., 
MTl401 [1.513 M9x7 .. . . .... ... •-• 10125116.20 100 ,,, ,. 41.3x:2,1 7.5 . • •• • •• ..., 
MT14()l £1.Mt M9,r7 .. . . .... ,,, •• 1012 S 111 .20 100 ,,. 11 41.3x:2, I 75 . • •• • •• ..., 

i..1560 cm M9,r7 .... 2000 •-• S.1.15101217 120 230 "' 55 9 ,,:305 ,, 3 • ••• •• • N1 
labll510A .... M9x7 .... 3000 ·-· S.6151012 .17 120 132 10 569x:281 .. 3 • • •• • • • N• 

.._....__lablNt.40 £1.478 ~- .... 2000 •• 1012 .. 113 ... 559,,:432 " 2 • • •• • • N' 
OK1~ao t2'2 M$)(7 • . .... 251 ·-· 510115 .. 132 .. 34.2)(2,s .. . • • • • x, 
OKJ Mcn:*le l2A t'25 M9x 7 ... 1200 132 •• S.1310115 120 132 .. 361,,:328 •• . • • •• x, 
()KJ~83,A. , ... M9i..7 ... 1200 132 .. 51310165 120 132 " Stx321 " 3 • • •• x, 
()KIMCfdne&,I £975 M .. -,,, .. 513101217 200 231 " SIX 321 " 3 • • ••• x, 

""-""""" £575 M7d . .. ..... ,ooo • 10125165 100 132 • 11 IIC)O 75 ' • • •• ., 
Clli¥e4t>DM5100 r:1.033 M7x9 .... 251 • 1012 HIS ... 220 

,.,. 5121e'() 1 " . • • a, 
a-.OMS200 r:,~1 Wh9 .. .. - ... • 1012 11 5 200 220 ,.,. 5121'140 I " . • • 82 
Olr..eDY-2 11 ,.., .. . . .... 1000 • 101215 " 

,,, ., S4 11C328 ... . • • •• a, 
Ow<M DY.J'• t.322 .... '°"' • 1012.15 " 225 "25 00,50 " • •• 82 
~JPIO" £<20 ""'"''"' ... ""' 1000 .. 101216 50 "' • J8X2'8 52 •• • 82 

""""""'° , ... TMrm.151'7 .. .... '°"' • ,, . .. .. '" 4()1 )(3' 75 • • 82 
ESWI02RO c· .911 0.. . . ' . 19200 .... • 1012 15 " "I " S281C37 " • •• •• ~ 

----. a ESWI03KSR [1 .283 o..- .. .. lt20C .... • 101215 ,, 212 " S211C43' ... • •• • • ~ 
ESW3000f00 [• ,306 Coo 19200 .... 3•.6 ,012.15 50 225 " 8()h:4()1 ... • •• • • ~ 

PNlipe.MIAleroGPXIC £2.217 M • 19200 "' 3•61 12 101215 300 ... ... 64 $1<1523 " • ••• • • R2 ,,,_,,,. £20 12 • • - .,., 611216 10.12.133117 ... 227 ,, 58 ll425 20 . • •• • T3 
Qume5pnn19,'35 (1_192 Coo .... 500 •• 101215 35 I .. " 8\31'1499 ,, 3 • •• • a· 
OJmeSipml9•5 , .... -- - 500 "' 10 1215 .. I .. .. &11x,25 ''" ' • • • • • a· 
Curne Sorn 9 55 £2403 """ -500 , .. i o.121s .. , .. " 8171'1425 20, 3 • •• • a 
Rlllr~ II' t2.26 M7Y7 .. .... 1000 2.3,6cs " • 116612510132165 IIO <32 .. 119 xeo9 ... ' • .. 
Aw DilcwflW IV M £1.200 ~7,. 9 .. 300 258 2.3.,.6 .112 15 6 6612510 ,3 2 "65 30 "' " 5711<1384 ,,, 3 • .. ...... ,, ... 

""" .. .... 788 .. ·o •65 .. , .. .. 5t9)(,&t!i, 212 2 •• • •• .. ...... [\.529 M9 1<17 . . .... ,,.., .. c ,, .. •50 132 .. 98XS34 "' • • • • "' R111r~·50, t722 M9 >17 . • .... NA • IU 50 ,32 ., 36 "XJ.56 • 2 • • • • "' RMITuas "'*"-ttl 743 £1.437 """"' • 300 NA • " 30 .. " J8 "''HI " • "' Rooot'I RPT 300 Flc,wnW £11.U -- ' .... 200 • 101215 " 
. ., .. ~-.v332 " 7 •• • • • • •• ., 

Rioot>RPteooflowrtrl .. ""' -- .... 2000 • 1012 15 00 03 • &2:>•.J! " ' • • •• • • •• A' 
Rcoh RP 19006 [I 867 ~ . • .... - .. 10.12.15 .. ... '" 63s,3e;, r 21 11 • • • •• ... 
-.sroo £2.875 M • • .... 2000 .. 6.10.12. 1517.11 450 234 .. ,11ese9 "' 5 • • • • • • • A2 i 
SeikoehaGP100A t2'7 M5ll7 .. .. .... 251 • 6.12 50 .. ·o ,;,~ .. 239 .. ' • • • "' 

I 
Snwtt1Co,on.,TP1 "°' o..- 19200 NA 3•56 10.12 120 126 " ,95,.31 5 .. • • • •l e l e o1 
SotGSLPllO tm M • .... '" U.9 10.12 120 ,,. 

' II;• >36 ,, • •• •••• • .., 
S...,SWP20 [1""4 0.. • .... 2000 ·-· 10.12.15 ,, 132 .. 66 1'"7 I 22 Is • •• • • • 52 .... OP_,... £25• M • . .... >32 ,,, 1012.167 100 132 '" 39 h-32, .. 2 • • • • • • 53 
s [1 .909 M • .... 251 ... " 120 132 " 1, 71'111 '3 • • • • • • .. 

I 
5.-...~--.p [1.71' M • .... 258 .. ,o 150 132 ,, 717l<61 50 • • • • • • .. 

-s "'"' M • .... 251 •• ,0 ,20 ,32 ,. 7171' 11 '3 • • • • • • .. 
T-TRSIOOW2 £1,29& 0.. • .... 2000 • 10.12 "' . .. ... &2020, Z7 . . ••• • ••• TI 
Te.- lNWI-* 743 [1.271 Tiwrr\1117)15 • • 300 NA • 10.17 30 .. .. 38 \x.&08 • I • • OS 
Texu~745 [1470 - • 300 258 • 10.17 30 .. .. 3111<1-'06 ,,. I • R I 



1~111.l~lilil i I h I I 
i 

I 11 In I 11 I 
i 11 t I i 

·1 ti i!llltlllJltltlJltlil1lli1l1l I lt I I I· ! JI .. 
..... TMfmll7)(5 •• .... "" • 10,17 , 20 .. ... ol06X152 4 .. ' • • • • 05 ,,.,.. Mlh 17 ... .... "' .. 5 8,10.165 '50 "' 15.5 960 :50 8 " • ••• • 05 

TeXM~l20 ""'" Mt:it7 0 .... 2000 .. 5.8,10.1$$ '5 0 "' ... 6h:45 7 "' • • •• • 05 
Te ... ~ 840 <M 7 Mtxl .. .... "' •• 10.16 5 ,. 220 " 57b'32 '" 3 •• • • • • "' - Rf' · ~ ""' 

.,.. 
'""" 256 • 10.12 .15 " "' ... !IC1-l>c33 ,3 • • • • • ••• • T2 

,~T ,360 [ 1198 M .... "" • 10.12 "' "' " 
.. ,,. ... 3 • • • • • • • • • • • • • T4 

w-. WM2000 ,m Mtxt .. .. '""" 750 6.112 5.8883 .10.133.166 ,,. 
"' ,o 43 tx335 " .. • • •• • • • • w, 

w-. - [ 713 Mf)(f .. .. '""" 1500 6 8,12 56613 ,10.133 .166 ,50 220 " 
.,,,. 

" • • • • •• • • • • w, 
z:,- '"' ·- .i.!. ~~ • 32 50 32 . 14)(41 NA ' • •• • • .. 
MONITORS 

l M,e hM been split ln1o cotow and IIIMDCIMNII. 
k ttH sin is a Chag()nll meastJrement ltl inches Nearly al monochrome mon 1!0t'S JCCtPI a com,osltt rilllt o s,gtlll lrom the 

computer and mos1 computers .111 equ ipped With comp()$1te \'ldeo CMPUf Colour monnors lut ur, a Wider range ot 1111111 
system, than mooo and ii tS impOrtant to match the outpu1 ol your coml)UWr to tht input ot the monito, 

M tuelltdllnr.t lWlllenablesoundtobec,utouttromasptaffl tnsNXthemon,tor MonoHltretmtothtc:otourofthtttxtona 

~...-- I l l 
I I n I I ' I 'ii I HI I I -·- l~ J1 "I u ! i 

UOnCub2051· TI1. , ... 20 • ,o "" 116X575 "' .. ...... "'' .. • • • " OOO NA '57 .. 
mono monrtot Some morutofS come with an tllti -t l• rt tlltt r to tebeve opemo, CIISCOfTlfol'I L.uxotUnrNr I £$07 .. • • • " OOO NA '" .. 

11 .. wldll rtftr s IO the lrequenc:y rangeol 19\111 towl'lldl the monrlor can respond in Meo,Henz Dot 1111lutlot1 IOdtcates 
the nl.lfflberot dots wmdi can be Oisplayeo ICl'O$$ the W1lefl the more dots. the sharper the ptCture 

DIINMfoU ll'ldic:ate:s the are, the UNI oceupies on the deskt09 

LWIOl'UnrNr II '""' .. • • • " OOO NA '57 .. -·· '"" .. ••• • ,, ... 3,3 7 x 40.1 "' ... 
TM22 t320 • • • .. NA 22x3'S .. .., 

I - I I I 

I 
I 

111 1 I ! 

,o ""' 37X42 ,o "' 

VM 14PSH £37' .. • • u 300 47x40 ,,. .., 
WolCub\436-Til. """ .. •• 7 1163 116x57S ". .. Wo1Cub1.ue..m £$07 .. • " ... 15x575 ". .. WciACub 1459 "'' .. • ,o .., 116XS75 '" .. 

I 

! I !I I I 
HM 27 13 £3.120 " • " 720 '""' 3' •• 
HM 27198 ...... " • " "" 50X4 9 .. .. 
HM 271tc £3.042 .. • " ... 50x49 .. .. 750 30.8x29& .. LI 
HM :)919 £3 .... " • .. '"° 50.-, .. •• 
UOnCub 1431·TI1. £296 .. • 7 ... 116X575 ". .. ~ 

100 375x29 • LI 

~'"""""iF" · - ,, 100 375x29 • LI 
UOnCub1 438 £3,e .. • 7 ... 116X575 ". .. ... • • B&W • " 750 22,,. .. LI 
ld1 Cub143t £330 .. • 7 ... 86X575 '" .. LEOMOIIO £121 • • - • ,, 750 22•2' .. L• 
UOnCub1 441·TI1. "" .. • .. ... 116X575 '" .. ....,,, '212 ,o • a.- • 22 "' NA • .. 
l,onCub1 645 "33 .. • • 15 ... 86X 575 "' .. ....... £293 " • "' • 22 "' NA " .. 
lioft Cub 1649 """ .. • 15 ... 116X575 '" .. MO £131 • • "'- , s-22 "" 22 4X25 7 " .. 
l.JonCub 145 1·TI1. U30 .. • ,o .., 65x575 '" .. M'2 ,,.. 

" • a.- ,s-22 OOO 293x30 03 .. 
UOnCUb 1456 "" .. • • ,o 1163 116X575 '" .. - £114 " • - " 750 NA NA .. 
L,onCUb 1451 ,... .. • ,o .., 15x575 '" .. Nl 21003 £1l2 ,, • - " OOO 23x2&5 7 PI 

UOflCUb203 1·TI1. ""' 20 • 7 ... 65X575 '" .. ....... ""' " • - " OOO 33•50 ' "' 



DISK DRIVES 
Thi, section IS dMdeO into categOries c:ovenng S 1/...n and Sin floppy disks 

OtSll:data c1111eltyis meuured in kitobytes (K). one kllObyte • 1.02, CNrilttm AN ofd lskl columnislOdudld because 
some dlSk un11s contain two dls.k drrvn 

Manutacwrm can VJf)' the numbef oC disk data tracts and these 1r1 dl'IIOtd llltO sectors This n ctoriq sy,tem allows the 
information to be stored and rttntvtd by reftrence 10 a hming mart on the dlSk so the computet can ketCI tnc:kof itS rotation The 
system can be N11d, wntrtrettf'enceiskt:ptbyaholl inthedlsll.. or soft. whrrt thld&sltPo$1110nisfflOMOl'edby1NQntt1csignals 

Some drwes l\avt one rud/Wnte ne,c1 IOf Ndl Side ol the Otsk so the b:,ytr has a dlOICt between single cw io.~l• ·•ifff 
driws IS mew tti,t the drives are both sing .. and double·Stded 

Asd1$1ctec;:hnok)gyadvancedi'lbeclmeposS1bletommfflOf1Cltaon1othefloppysodmesw,n1WurtMl'ltral .. t1or• .i1 
(data) llenslty. ID means that thedrl't'n ue both sing-and double density 

Tht .ntertxe acts as an lntffpfeter so the compu1tr ano d!sk can exchange information. Eac:tl oev,ce mvst have the same 
interpreter belore a useful cable connection can be maoe Tht cctt111tcl 1, column allow! YoU 10 matef'I the disk interlaces IO tnose 
lnctudecl in the disk drrvu or rva~blt at ex1r1 cost 

' '° ... ssso • M .... SOOK ' .. ..... SS90 • .. 
8ASFe108 [2,0 SOOK ' .. """' oseo • .. 
8ASf&118 '2711 .... ' .. -0590 • .. 
"*-"300 ""° .... 2 " ... 0500 • C5 
CO<O ""' - 2 '° ..... SSBD • ce 
COSOA [424 SOOK 2 '° -SS90 • ce 
C050€ ""' .... 2 " """' SS90 • ce 
COSOF [712 ,... 2 " - 0590 • ce 
COIO £765 - 2 " """' SS90 • ce 
COIOO .... 1.6Mb 2 " """' 0590 • C6 

"""""""'""' "'' 1711( ' " ... ssoo . C2 

"""""""''°'° m,, "'"' 2 " ... ssoo • C2 

"""""""'""' [ 1029 .... 2 77 ... ssoo . C2 

~""° tl.'9e ,... 2 '" ... 0500 e C2 

Ccwnmoclcq W::: 1 S.-1 ""' 171K ' 
,. ... ssoo • c, ea..,,.,....,. '221 2501( ' '° ...., sseo • C7 

""'""'"""'- <2n SOOK ' '° ..... oseo • C7 

eo.d 0... 9'0tT ,.,. .... ' " ..... 0500 • C7 
c:ori.olO..Zl. 141 '225 2501( ' '° -ssoo • ... 
eo,,.(110.,Zl. 1418 "'' ""' ' '° -ssoo • M5 

Conrol O.ia Zl 142 £300 SOOK 2 .. ...., ssoo • ... 
Conwolo.t.ZL.24 18 [2,0 SOOK ' '° 

...., 0500 • ... 
Conrol0..ZL211 1 080 .... ' " 

...., 0500 • ... 
o.&IZL.291" ''°' 500 .... ' '°" """' IDSOO • ... 

Conwolo.&11 ZL21118 £320 .... ' 80 """' 0500 • MS 
DolaZl.m "'° 2Mb 2 " """' 0500 • MS 

CS<O ,.., 2001( ' '° 
...., sseo • ~ 

CSSOA = 2501( ' '° ..... sseo • C6 
CS50€ '306 SOOK ' " 

...., SS90 • C6 
CSSOF """ .... ' " ..... oseo • co 
CSIO '523 - ' " - SSBO • C< 

CSIOO "" - ' " 
...., oseo • C< 

Cumene AS 100 1:252 2001( ' " ... sseo • ce 
eun-DAI035 "'' .... 2 " .... sseo • C6 

EG401AT 

~~-

°"""'"' Genwl125 

°"""'"' Lowe EG 400A T 
loweEGolOOT_ 
M ""3 
M .... 

;.-,,oos .... 

TM 102·2 
TM W--1 

TM 5(H 
TM1 C,0.1 

TM100. 2 

TM_!~~ 

~·-~·-Clklilk1'3M·I 

"""""""'-CononXl330 
CawaDola"""8 eo,wa--
E.ICCW'IF0&-10 00 
Ec:onFDa,1050 
EICOl'IFDl-20FBR 

EIDDnF0&.2000 
EJOOnF0620.SO 
EIDDnFO&IO.FBR 
F3 11 

---

l~ 
C,70 

''°' 
"" ,.., 
""' ,.,.-
"" "'" ""' [ 1 ,0),I 

""' [1 .~ 

t:i, 141 
~ 

"'" ,... 
m> 
£2>9 

""" tJOO 
"t282 

""" """' [1'7 
[151 

'221 
'2'7 

I J i . 
• 

102t< t 2 I 40 I Solt _,,,..,,...-
-IOOK 11 I 180 l Solt "'"'r,i-,,.,-1-....-
16Mb J2J 1eo I Solt 

200t< I 2 I '° I Soft 
102t< I 1 I 40 I Solt 
»A>TTT-ao I Solt 

T:TITT--l-: 
8Mb lsl no T-Sofl 

'"" ' '° -27 
... ... ..... 

' 770 ... .... 2 70 ... 
""' ' '° ... 75K . '° ... .... . " ... -' " ... 
""' 2 '° ... .... ' ... ... ,... ' ... ... - ' 77 ... 
250K ' '° ... 
250K ' '° Soft 
SOOK ' " ... 
~~~ 

" 
...-

t31& - - ,Mb- ' 77 ... 
''°' -1 77 ... , ... - ' 77 ..... 
£522 ,,... ' 77 -, ... - ' 77 .... 

'2,790 ""' 2 77 ... 
[1.200 ,... 2 153 ... ..... - ' 77 -tl. 144 ..... ' 77 -t l,'31 .... ' 77 ... 
[1.397 .... ' 77 ... 
[1 ,740 .... 2 77 ... 
£2.013 ,... 2 77 ... 
cu n .... 2 77 ... 
[ 1,2:40 SOOK ' 77 ... 
[ 1.725 ,,... 2 ,. ... 

""""'"-

h l~l;l.1;1!11111,11 
SS90 • SS.00 
DSOO 
ssoo 
0500 
sseo • 
sseo • osoo • 
0500 • 
0500 • ssoo • 
OSSO • 
OSSO • ssoo • 
0500 
ssoo 
ssso • 
ssoo • ssso 
5500 

0500 
0500 
SS90 
DS90 • SSBO J ...l ...!• 
0500 e 
0500 
sseo • oseo • 
ssoo • 
BSSO • 
OSSO 
ssoo • 
ssso • 
OSSO 

OSSO 

• • • • 

LI 
G2 
G2 
G2 
G2 
u 
u 
Al 
Al 

TI 

1 ". 
HI 
H1 
HI 
HI 
H1 
HI 
H1 
07 
fil: 

J 
I 

d 
FI 

Fi 
C2 

• I E ... ..... 
E3 
E3 
~ 

E3 
E3 

~ 
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:: .:;.-::,..<:.r.':'~~.~.: PCN e·11b rd MflC'W,lllbolo.02'.51)Sou1hebu.rdl I oa 
R.4 .Sou11'1c:ad-0n·Sc-a,6779J 
t.,. 48K fOC' ~. mu'll OOl'IO!hon. aho 
rmpnne,; Mid hoffit·•nuu ~1 .. ~n: 
(Turtka,*4')11.,o,p,IAUktlt),Cl'ilOo • o 
D•ve ll olci, Lu10111(0S82)51012 
......... ffld YOK'C mod\lk,OM YOK'C 

canndte Hd l.t ochtr c:anridsn , worth 
£550. will tell lot' U!O Also frtt pf1 
wotthl60(0J2')S6..~I 
"- P'• 1 .. '0 ar1fldsn ~ araplu,:' 
amcuc and "°"'ud.i."' or!Jln.il bo.-....i 
M IICW Td ObJll 777Q:5 C~'C"llll'lp, Jl'IOI' 
.tloutfl60 
OW. Oiallrnacr . 16K , 2Mllz . RS2J2 
llO. 8K Im« , C<sfflO'l .._lltOI'. Jtttl 
i;m,r, lc.adl. manwill , lape$. £65. dch· 
vcrrclfrtt 0865.512?51E .u:.a&J0.0ff'IOI' ,,_ 
,._. ~ 16K, ~ttc Jib)'<'' , 8.asoc-, 
IUl'n tlh, ,IO)'JOtb. - prnn. all Ill 
bnnd-00ftd 1IIO'l,{18j01 -J6111034 
..._. SX> ,SK , ..,11, 8.ble" Propanuncr 
Kil. Alan .tlO P'as.nm rt«Nder. Old! 
coY<'n . .107,hck, and 19pne•.IKNdl"' 
Z..UO..-.IIC'•,£2300110 A)~r)' 
24100 
M.t ..:>O, '8 K -t ttrofdtr, 8~ + 
manuah. Mid ,oygidt •11h 16 q1W11y 
prneic,COllOYCfC1'00,• 11ltitllforOOO 
T,drpboorr:07J2116.l8U 
Wlc2l lam.l1ededil10111Jlllhtm11Ct1c8.hlt 
pan OM clt, IWO yur ~n ttc:, £100 
Aho Point -.tcr. 8 ble II &: Uwn 
Owdc. Anyuinc. C'&LI )2 Saffron Pwu. 
Sunon.Ely,Cambi. 
NC Mcrco CtilC UC dtd modicl OD,99. 
bu1h.,1h 1comp11 1crMd1ltl'lc:-
11U1CWatMM1 Sc-Vffl -•MoW. )C'U for 
UOO o" o Quid; ,c:I. call E,:ra (01) ........ 
..-Tl E pwapnntcr(n, ntr ,;,no) Jow­
moothl old t220 P•r~. 2 C<lltytr,, 
Clote . ll wworth. DlorlqlJton, Cowuy 
DwN1n OU 2ES LttttnOftly pit-­
...._ Alom 12K+12K . PSU, Ao.11111 
Po.nt ,ma11wilutdl0fi •••rc.c~lknt 
cond,1,om,,aca1MU20on o onwopfor 
,4.SKSptttNM 8n,tltofl(Ol73)~16 
a-. A tom FPutr11 RA'1 Cak" ROM. 
rnanu.all,hardly-4,£10!0 W1rdO I· 
486989Jday•nd ... hl 
c-.-. M. brand fM:W, boM'd, 'n," 
tctlt u,n~. fkpnntn Covn.t ai,d mnt 
pine Cmt over J:400 Aettpe 0J0 
ono 01-207160tafltr6pm 
'1c 2t + taiioel1C, 54.lpfr Up,Jndcr. 
,IO)'l'Uck.£60of100•wetnrludn«-n· 
llpcdt. PKfflM, lnuod1111,.·hoo to I»• 
(Pf'rtl),S krNllbk+m~ymorc- V.orth 
£2«JIICICCpltlllO(o • o.)Got1n,1on--M· 
ThaMnl.M91872lW 
- Mol)cl 8 . ~tbarp1n II £29$, 
IW"dlyined. pcrftterond,1,on .romplt1t 
..-11honpnalp« k•DJ,maniaalllfldkadt 
C•ISKtdon0 1·1 •117"46NOW' 
- Mockl 8, ahi.ohole ........... 11 .1295, 
lwirdly~.pcrftttoondill(i.l ,rom plctc 
"""lhonJ1nllpac l 1ft&,manllM111dkads 
CalSattdO l ·H 117-4611iOW• 
Matt VCS , Span- lnndc-n. Ai1crot<h.. 
Dcftndcn . Pufati, MM!k Commud, 
VMCU,afd, St..- Ratdcn. lkncrk. 
Advc:11t1,1rc:,Supcrmn. ll-ttdllo.te , 
Super Breakout, Outlaw, Combat. cov­
tr, .l:l«l 070.186971 
......_, forttlllak.88ClnOOCIB+ 
f"CaJl"ckr.ct(" .,~ IUoomp,,lcr 
lllapZHln £25 A!Ont. ~ 
kcyt,oa,"d, otbcfWlte O K £25 AIOIII 
pmauis .. -.-•2 ... ?J 
ZX1l 1amntorAlc,c"'h{2: l)dclldtr, 
AimOMb. Scnmbic. TQffll:,or 0.--, 
plu116K RA M P"'k£10alldpnn t tr£25 
0110 Plloone01-"6~1S4ew-nll\J) 
...- lie. IIUllt co-d tllOII. d...k dnvc, 
oonlrolk r , tckm>OA rnodl>Luor • .,oy­
Miek. -wk pk,t. ort'llol aflat~ , ptM, 
rnan\Mb.Jl'Mlftl« (1.1000110 01· .... ,..,, 
T1IUt Model I , Ltwl II 16K, bb,;k/ 
... h,1t-.1or .C11Ste11t. ~ro, 'en, 
ltads. rlCJd roftdtll(i.l £1,0 ca'lh 
e .. ~, rollccu 01-6*8 9970 c:vcn1npl 
• ·« ltfMII 

a-. Atom 12K RO\ t . 16K RA M, 4K 
ROM11t,l111CJand,oft .. ,ucplu1PS U . 
aad boou. U65 on o k"V') 8129-40 
(C:V<"lltnp) 
__. @'800'°'1:urt, 16pmesot, 
A1r,;1nke. Ddtndtr , Asuo Chtic, 
O.rtJ.M1nc,r~r .Pool.lOfflCUC: 
~ttc: - ROM. £12 tat:11 07~2 ..,.,, 
Matt «)() .SK .. ,,h Prot,aM R«"Of<kr, 
8io1i1C"and,10)'1'11Ck,W.!Mftlh:lold,£17!1 
07)286)815 
*2t compute,, as caMC1tc 11M, Stu 
\I, an canndJc , 8.w(: boot, rompktc 
mPoy-ll77089 
*JCI C2..'icat.KUc,moru1or.Supcr 
fupandtr I: 1•-oothcr canndJa. Pros 
Ref Guodit, \111,; Re~ukd & 1..-0 other 
bools. nnrly - • .ccTpt £2J!I o • o 
(06Jli)Jti.4929 
t11CZ11l andlSpmt1apnc.~£20 
blrplllll (IOOor..-111~ .. vpfor Dn,on 
JO)"litieh + IOfi•"llrC. OOfll-.C A R 
Tan kard. J C11IM Clotc, Cokhc:tter. 
Ebc1COl 2Yf 

Spcan1111 Of som,lar S.lford (Of>I) 192 
J968,likforStcf,n 
W ..... Cornrnodiol'cOfiCl!c: rc:c:or<kr in 

aoo,dordcr Tel ll•)ltnf?082cn1111n,or 
01·"901!11eu 2ib5day.C J TYrpia 
._.. ln1e11n._ ,v pmc: plut Sl.l 
("..-tnd&n (Soc:ttr, 5f>K'C 8,11k. Sc:1 
Baulc. Stun,. Polcr'BlxkJ"'l. 
Armour 8.it11k). E~'t:T}lhm1mt1ttlltn1 
~uon. 1n or'l)IW bo1ei 8.itrp,n 
UJO Tc-I (OMJ)OS44' 
U + 121l Arum AIOIII new kt)bolird , 
float•1111J101nt.pnn1c:r1n1c-rfX1:.kads 
m;111u.ah f"SV, •"Orth UOO+. Xttpt 
£ISO, •ho Cai.K i ie drl\·c. rnacmcd IO 
A1orn. coun1cr pause. •-ortlll ao+. 
Ka"ptilO Tri (CM12).t&ll , ftcrt,pa 
.......... GP80A 80rolu1N1 lfllf)ftl("li 
pnntc:r. manutl and paper. bo.1cd. " 
ncw.-1Aiom. BBC· B'.Applcll VIC" 
20,Comrnodorc64.0nc: I. Lp 1.148K . 
Sf,cdnun. Dfll,on, JZ. Cotour Gc111t. 
Nc:•bnr11. f"Cl,00. JIXlO clc. \\orth 
QSO+ .ccTpt £1,0. Tel (<M1'2) ~)I 
•flcr6pfn 

The overwhelming ttSponse to PCN's Billboard 
service is causing delay in publication of some 
advertisements. To solve this growing backlog 
and to cover some of the publication costs we 
are now charging £1.50 for each ad. Every fom, 
received It PCN's offices, 62 Oxford Street, 
London WlA 2HG, must be accompanied by a 
postal order or cheque for £1.50 made payable 
to VNU Business Publications. 

l b~64.2102RAMc:iup,.forNk .~ 
cathor(l61hclo4 O\<,ner.JO'Tbor 
Clo!c. Tborpc .Nora·ldl. /'oorfOlt 
,._.. Alom. 12K ROM, 12K RA\1 
PSU. man~ . Alorn M.lfl( book plu, 
ochcr bk"f•tYft Pkn tyofqualr1yKli'I· 
...... c:. ll OO T el 1111n(0&81)10IO IJ 
,_ .. ZX5fl,c,nNml6Ktint"',plUI 
book of 21 V,MH and !UpZ!ftn, .(100 
ODO Ttl Darl1111tM .56.SM) 
"-e Oee,e .S K CW Eq:11,ndtr, 9rn 
81'Wrnot11kl1',toft,t,11rc:,n,c tofflCpmti. 

proan,mm1111a.dsand-rnhlcr,D50 
Tel Alaft 01·98!1 S'i'I~ UI &:! (worl). 
Ef)f)lft&7JS86(hoffl.C') 
lllkn •1111ttdc1ch...,eforM11r pln..cl 
channel~ ti.w Uld Fidcllcy «I 
dlanncl mobik, only-,nthl otd. ~ 
adJwtmcnt cn hcr .... ,. <Vllkl l rl•'CI 
A~bun-. Dc:von.OJt,,tSJlltJ 
...... ~w.n:f«i.alc.81"'t.Cry§till 
U , Kr ill:)' Kon10 , Pbnt10Mb tJ. Gotf 
D . .Ufourfor U Z T el Shcfficld666861. 
Stc...: Gold, 9 Wau Lane. ShcfflC"kl SIO 

'"" Matt VCS, 11 nc•. •ulh l,1,-.dtn . 
~. Mlc~. Miwk Comn11nd, 
l)odJe'ctn, Ad\,:nlurc-. J'li~I l>rntf , 
Sp.oewtr,Strcctlt.n,r,nd_,..e.£345 
new. p•-c•w1y 11 £160 OQO Mr M 
Woodle). $7 North"I)', London. 
NWll Tcl.01-0$S418(cvcrullJ') 
.._. APU)'.)A pnn1er , m,nt roed,u,on, 
BBC c. bk, ~·c: not.o., 1,<KXI doltbk 
thcrtl~r.bo .. rd.111ytnal,£11STtl 
AKOt2SOlO 
,_ PCIOOR, lt.ardly u.td, 1ndlld111& 
lcachandM.1n~,£'10ono A Dcwo"at,V 
Lorac Coun, Gknroihc:s , Fift Tel 
(°'9'2)1S1111•an,111nt 
Matt VCS,oys.11c:h.~ C•rtnd&,ct 
Stanntilcr, MMrk Comm.and , COIII· 
bat. Dcfendtr, lla!dcn of the Lou Art 
Sul! under •"lllratily, !1JO ono Td 
Ol·13100Saflcr6pm 
..., PC, ISOO,po• .-c:rfulpod .. ctrompu­
tt r . pcrfttl rondl lion,C:lptncbbk, COM 
u,o, 11dl.n, for nu or 5""0f> for 

,.__.,. A,ornpmnpach, 1,8,9-+ 
8 11Jb,1e ln~adcn , ll )pcrfirc and 
01bcn , M'Jl'Bool:,•-orth£!1S+ . .ccTJIC 
£25 50+ r«c111 m-,.nnn. prosr•m1 
forpopul..-lNcr05.•vrthUO+.IIC'C'CJ"C 
LI$. Tel (I.M12)"8S Jl, flcr6pm 
"*9 Ato.n 12K + 12K + JIIOlrMn 
power 1oolk ,1. RO\ t . PSU. boQl,. 
tott • .. rc. Fl' R0\1 . (150 Tel 01-'99 

"'" * 20. C2N nstellc. 16K RAM ~-
1ndp:. 1hrc:cpinc:unJld&e1.fl\"t pmc 
l.lf)b, boot lnlMl"'Ml\'C COfflP'ltlft&. thll 
iandcrp.arantcc.£2SOono Tct Ol.«18 
OOll6 
..... ZX81. J2K memory pliu f°"'r 
HiK pmnc.tet1n.• 1th111..,...i.k-" 
Ind bo ~ Blorpin 09 Tct 01~ ~ll 
(Croydoll) 
W..-.: 111w.lcr I.S--~•n-okl l..'(81 ~II· 
fncnd •-...tcd If fiMI wOllld b~e 10 
udt.an,c, prOJ.1111" and ne'*S, .. me 10 
S.ra lh ll. 26 ll amilton Road, \\-,mblt 
doo.SWl9 Ttl 01-S.2!1761 
MllM •nc:w,ph,1tof1W111e, boof.:ie1C, 
090. T el 01.«!81"60 
..,_.... tofl""are I •"11111 Otlt•••nt. 
..,u ) WOf) for Scnmbk, fll&hl .sm, .. 111. 
tJOl!l.ttt AhoA1at1VCSAMeroidt , D 
A11y1W0900Mlditrcd T d O'ZI 4U 71.MJ 
afm•JO(Adull) 
Wit JC1 ..-11b CISKUC dttk, four blank 
lll)U , Rat R- anndJc •nd JO)'Miek. 
twomoo1h1old, lw"dl) llted, wl 1nbo1 
£180« offcR T el 01·"5 7191 •ftc-r 
• ~andaM:JorNc-nlkl..nlK 
Matt @'In>, OUmb pr1CCf WK!tcd for 
colcctMMol lipnUldcartndp:s Vo.r 
puR:hasn ("Ill help rnt buy, disk dmt 
JC1"n1, 19 Portrc:c: Dn'l"C. Rl5C Paik. 
Nontn&ham NGS SDT 
......._ pl1nc:1ct11cannd&n , £150or 
... ,. 9'tll tepll~tcly. l'horlt for PfKn 
Tel Nonbanlp«lft(0604)·U•S6 utel· 
knll'OftdlUOII 
~ ,.SK.•·1n1 .. upTimccOt1c:,IKI 
Bbd: Crystal for Pi-11~ or 1llc: V•lky 
or l hldli H1ltnGuMk101hcC.l "l) or 

H)otbcrad\lenhirc: T el P,u1021- 1U ... 
~ AccTclrornVIC" .. °l&lali<laptor 
CPm;tc:l)for•TRWni»n!olOftlflltr· 
f'" Uld one: dl'!ok dm-t Td Ftn GUH 
061012~ 
...._ ~rd256a2!16+ 64pros,11m 
dw'IIC1cn oompk-tc •lib Tool~ ,! Nd 
ht-rn pmc: Mtrcy D,dl For \IK'MIII 
6!1compum.£80ono Tel 021·J8.i 1297 
ZU I 16K RA\1 plin thrct w,(1 .. art 
CMtettn.KlhnslorlSO Tel• M~ 
1CT'7942.J98 
...,. M7..8()Kq:Kuncw ,8-.Forth. 
11Kr IIOtC'$. "°""' pmh, £2.50 Ttl 
[gtlam(018,4)J~)78 
r ........ RckrC"IIICI.' M~•11aa.l for !he ?900 
,w:nn c,( ICL ('Onlpultft, offer, 
an,eptcd Tel (020'2)'8J80'1 
DII 16K Metll()lc:dr. JD Defender. 
,1-1c-r Mn c. Dar~ Cr)'MM pl1111 other 
.,;h-cnture 1- llld ffilllt V.onh 
£1JO+.)'Oun.for00 8W1V,OO Tel 
01-M1]119 
Dl l +16K AA~1 pM kids, m.nlW . 
c1c, lho booti plu, pmcs, Cbc-M. and 
hou..tlwlldprop"lffll,tllforlSOo.o 
Tel Ol·S.ll09?c\"Cn1np 
~ lltoft••rc: , VlilCllk.Appt: .. 111n. 
11Uny pmn, •;,nttd Apple 21-
kt)bolid) T el Joh•,(0626)862455 
¥lc Scott A<brns c:a11"4iF act.·en,iun. 
A<h'Cllllolfeiaftd. Plr•1cCo- -t and \fo,.. 
- lmpoM,lbk . £1Sc:xflor £.-01bc lot 
Tel Lambcrl111rM890861 
MM4CX2600c•nridsn, ~ ln•lldcrl 
•lld ''&htDnw-r \\a.nhn1£1•c:xtior 
£2!1forborh Tel ll1,ar11 lO?O!IJ•~,J II 
111y111nc•f1erS.)()pm 
¥k2t pl1n niMtlle, Super l.lr,,ndcr. 
fh·c: armdac- IMnn. 05. io,thrk. 
C8MCIIC:Klfl"llfC:.fi•·ebool<,•lld111"p­
nnnclC,CO!ol£•10.Ntrs;,y1111f200Tcl 
Morm Thorn,on. f~rsh OJl·lO 

"" tclfSl'A morn>. MKmbl)' b~. fl.lll 
lc)boiord . 8K ROM . 4K RA M , £200 
A"n CQnt,06c, 16 car trodft'I , ttble aftd 
rack.~clc,£1'6Ttll,111,tw, ·1d: 

~ ~~~~\1::romtofl 
(£8c"'h).Supc r-Soft•"arc(£6uc-h) , 
UK, A&Fc1c.•ll hlllrdly !Dl'd,wt m1111 
OOfldat,on, onpnal pack1n, Tel 
8k.don81J87'9after 7pm 
lift ZJl.81. new and unlimlltd wxt of 
IC"nu1nc ICL toft..-.rc:. Enghtlrt Uler11· 
lure I •nd2. (I 9Sexfl A kw-1 mM.h,. 
JCMla, Mltll!,l!a. £•.,O. Ah,n.,.d. $1 
Lim wood Rd . Croydott 
Matt VCS and ti.·e c:.nrld&cl. Comb.It, 
Sndse, ~ l11"1dcn. Fl'h•n,. Ot-rh) 
•ndAsttrotdl.UIOforq1,1KkYk Tel r.,~.,~ 3"!162 
¥k2t li0if1•11rc: half pn« Ill or.,n...1 
p,K"bpnr,. mllll rond,t,on, Oii c-ne 
"Id ~mKIJc. we for 1n;t Sain di.it to 
1hor111cc o( ~ Mr K lluh1on , I• 
Bl'lf'IU,m A ~c1111t, Soith Rtddt'lh 
Sloi;lport. ('hnh,u· SKS 6NT 
~ rc-q111rt•pnn1tranddhkdmc, 
m..,..bc~L1blt•11hAromA I0111or 
Sptctnm1,e.llMConOl...,n,.500....,... . 
Jbl)ft, OOMtdct bv)IIIJ Spef:tl\lffl •llh 
printer 
W..W BBC 8, offenft& lk>ndl 250 
Sllptrdrc:.am. 1mlllll:\lbtc romdiuon. 
hardl) 1,1s,td, - K181 1)1" , lop box • 
fa.nft&, ktthcr booo. doQ nfflf!I. 
Ntrp,n Tel Vic-,061·Jti65&1S 
s,.drw. 8ool:ol01mnJ'llaO.-cr1llc: 
Sptttnim,U~r, boll! pcrftte, Mrodcr 

m...:h1nc code for 16K Spcanam, 
1,1n11~ • .CS.-'lthrc:cfortlO.Td·T1,1tr. 
(02" ) AZ998,t (Cbnon) 
t.,. lor ttk - hx».), k.adt. PSU , 
ll\lft\W5, CUKIICS, .U perfect. only 
•·«hold,£22!1.nooffc:n \\ roll, .. 'Opfor 
88CA Tel V.MthmiCroa:ZSl1Jlfttt ..... 
TIISIOMod lU.,.irsKlfl .. 1trt.boot, 
'IQWMI. 10 ~re: Cbl<ttlt~ RcWJn for 
,c-U1111-u11•..,.1Nl~n1~ortho- ·cr 
£2,0. fourmorit~only Abarpintt 
(IM ono Td P,ul . Scunlhorpc (01241 
182,S,4.llan,11mc 
......... AD boud ln\lUC'lllttc £1'AJ 



e. 'or1 "I I er 
....._ ,ckl)lll"rornpk:tt• ,tbpundl 
f.-.lJly,barp,111.tsO llard),8Faraday 
Strttl,IMI TctOtl:?7127 10 
W--', Nuoom or Gcm1111 Epro. 
~rC/WI0(1 • -arc110blln12108, 
2716t1c,1hoore:q u1rc, 111i(()fflhar.t.-arc 
ldd-oM, any type oon!>Kkrc:d lmnh. 
Cl'Nllta Rob T el 061"'"5 9385 C\Cn­.... 
..... MZ80 K 2.4Mh :i 1y,tcm, dual lmk 
dmn, I O unll • uucrf.v.c for [f*>'I 
pr111.tcr6 8 na.X0•~111C 
WOfdpro, Z.Cn Flllly documcn1cd. 1ool 
peckl+2!1di.t1.I8.SOonoTel 01-690 .. ,. 
Dll 16K RA M Mapl1n l c)bolrd1•cnc 
ZX pnn1cr IOf1•-arc and boob {9:5 ooo, 
.. ,n ~r wpar11111.& Pc1e Tel 
0 1-8)4"947 
,..,. Video Compu1cr S)"4em •itb 
Cofflb..1, SpKe ln,-adcr C'lrt nd&n,)O)'t­
hd :s Pd J*klks purd!ucd Chr!Mmal 
1982,Urdly~SclforOldyOOTel 
Gon rt011874121 
WMIN BBC 8 IOR•-...c half 11,t prR 
!)&Id lkP'ndllli oe rondri!Qft. ,,_. BOC 
booM Tel Stalbrqt6218Snen111t: 
Aft. e14MMfOCI Uftlt for Vic: 20. i;c,-cn 
llkM UlenMOfl for fflCIIIQr}', prop•m 
am. pmn nonndsn. ctc cncio.ed 
inodub tor bokkr -,,d ro-~r JIIPPI), lid 
Wppor1 J tcle•'IM}II. ~ ne• rond1l1Qft 
S..-pn.ID.Tellb~t486148 
f • t,ak I.SU Commodort pnnm. 
un•-an tcd pft, bo 1cd, .U70 ll erdord 
Tel 0992443627 
1"" Z.X81 ldd-ol'lbook by \.\ ren·l hlt Ofl 
O The Pft'IOIUlil rorllf)Ulet boot by 
8radbtt r2nded,050,M•1.1n•-an1cd 
prete nt , •di poiil Tel 01"'6 1 66S8 ~·­CliM, pr1111cr,nTCrttdtckpm1vrcan 
be dnW:1 by Ill)' Tn output, inch.Ide$ 
prOlfl.ffl for A cora Atom and paper 
Offel'l atownd .£40. Tel Bawnpcokc 
(02.S6) 2S62!i1fltr 6pn 
"- AIOIII 12K RA M 16K ROM PP 
tooh:tll FP ROM PSU. a.II leads. 
t1111nual. hllrdty mcd. panon1ttd, boAed 
• -. IOf1wuc. mapzinn , qvtd , Nie 
.UOO Tel: 01-7JOJ248 
Dl l phD profew.oul l t)·board IIMI 
16K RA.\I ,ot b m,,1~ . le.-.h wad 
tolt•-arc 1111Ctudi111 JO Odeftl.kr. Chcv. 
IJKk pmlllOII. Ad,·enturc pm,t, £70 
ono S T•,lor, ~ Ma 1f1t1J, s ... ,ftOOl'I 
"' 'iluSNHN II Tcl .l1720 
~ joytuctforAt•oorViclO, 
IIC\-'Cf incd.oopnaltytl$,wUfor£16 , 
Spectrumpmn-OS~ 111.tntdro.. 
Spectra. AKad&I a.II lutf ~ Tt l 
P.dplc81m2,6t)m·1pm•ny,..rckday 
S..., 88C tolt•"Alt luvt M~I )0 

cU"C.lk nt propatM - pmn..'buvnc• 
ctc" Pleatt inq111nti aro.cl W esi Lon· 
donareaority T t l 01-40268.l8,titfof 
8hl n11 
'* 5~ .. 1Shupnrompa11blc(Mkdrwa 
for..ae1111c1Nt. 88Ce1e ,bcst offcr 
ittlolrtt. dd,-~ry JIO'Nblt , •Titt Pece,, 
«tz RochcMcr Road, Buthm, Rochts­
kr MEI JRII AUlc11cn1M •-cr«I 
C-... Ptt l'OOl 1!'.K fOl'Nle. """"· 
or 1wop for Spccc!'\iffl 48K - 1ntcsni l 
CMKUc•m..nuab .. 1thPc1 J .M~ 
Mkl, J Par k Cre1«nt, 9nidford J, 
Yorluhm1 BOJOJl. C•nck l,-~r •rOIOr,d 
wac Yorbtwt 
.... VCS ~ 1.-qn, Asteroodt, .UO 
e,-n ~. S. ke11,idl , Qodvm, 
Pinball. Outlaw. Wcr Blatt . Owcktl'l, 
Uc.di Tel . Svndrrbnd2110tJ 
..... ln1tll,,-._pllllsevtnC'lru1,i,n. 
fflor1•wforuOncl T el 01-m 

"" Welt + 16K .~nArd.Su,prr 
~r . A•·ellJCr f wr i;k,l mochcr · 
boafd.e.tettc.UOO+toft•-.re.-, 
manNh -i OOob. Complc1c V.c 
Compul.1111 Value !$0)), IICttpl £JOO 
TdG~7028J..812969C\-cnu'lf",028},-
66JOlut 52'9dil)1llllC' 
, ... s.ncw, l.Xfll and 1•-0 pma 
UpN Suptr offtt ol 00 1• ,-el') ,ood 
OONitt.oe Tcl ll ,;;ioe4004 
s,aa,.. iol!•"lrt 16K , Fros,cr and 

PCN B·11b rd .....W. airt~. 18 ,•a.llat1 10 each, voice 1111,1 1•-0 prnn, 140 

I oa l>nJ()flflft. Ml(Tibllf~, 0cl!IC)ft 
AUK k, (I) ,~h Td """ '281,i 
(tVCIIIIIJI) 
IK. Atom M.MLJM)Zclhlaiuoultoft­
•arc hl>llnp Tel ll,ulowo(0279)415409 

CiftOM ll 111M, rnachmc rode pmci .U £1,100 Tel \.\1Dlb0f'UW72e,·cn ,~ al1crftpnl.ai.i..for M1d1.cl 
c.ctior £ 1.50forbolhTel R11Jb,(0188) C... Otrut EG2CXKI, 8 •uh old, SMr-, PCl~•11hC E l50 pnnlttand 
1?2:82 (cvcn111J1) w»1Mt)', a-. IIWluak. £185 ono a;,,;c n t ll'lt trf.itt and CEI". 8K rncm· 
C:-.... 64 C2N '11Mc:lk lkd. 5 f tl RuJby(0788)™XO Of)'inodvlc.lcu1h.!noneycuokl.,ood 
pmclCIMC IICS.2f0)'5tK"h.bou1tnfor MZIM 5M011tMokl.hMdl) lt§Cd,JIIU rond 1tion. OOO T el \.\c)t OUl)IOfl 
over UOO. KU for OOO. 4 moolM old lilt nc•. (4<;(1 OM C T a)lor, .S .t02411fltr7pm 
Tel Corn,.-all020971)788 A n...ood St, l )e. \.\ est \1Q Tel tyc C-... ViclO toft•are. MN prioc. 
ONI llln dm 11 •-a111ed. ml™ be d....i (OJM821 ' 172 nun1coftd1honoeaMCUt1ndainrM;lac. 
lknsity, doublt Mded. Illy rea,on1blc .... dm"C Shl,IJ:.t11 SA«)) l~.'9 trk l AMOl.Jcly \ ~tfSCIC SAf..JorliM 
pncc, ~upply ol blank dtsll:.J 1bo rt· ~' ' '" Perfect •'Or l1n1f>Rkr. 111Cludt$ K l l lllst:0it.1481 '1f)ba•A•·C11w.Nonh 
qu1rcd Tel l"rlewa.Wf up:.,n Tptc nbboll. Clhle. ~u~ BBC. f andy etc . RcdooKh. SWclpon. C'hniurc SK5 
.S7J90.S.lltr6pm ""''TI PSU, £1b0 Tel 01-4" J078 6."of 
~ toh•1re , Mcccor SIOl'm, e•~111nit Wk2t. ~llc dccl:. s...pc, Expanlkr. 
Spice lnlrvlkl'l, Orbncr. N..,.1n,1c ......_ 6.~ TMC, .&&K RA\ 1, IOI.Ind ~tck. RQlldR-a.rtndge . plu,;00 
U11• -.. 1cdpf1J.¥11....cd.onty£2c.chor and l::prom bo;mh. full ·~cm r1el . wonhol,olturc.p,od~ 1h1)ft,£150 
C?.50forall fh ·c Tc-\·Tim .8,oi;nt )tk}J6 K.H . PSL' and rnothcrbo;ud 8JMC", Tcl(Q9.&7)60~1hfttr6f'rn 
lfln5pa Tool l 11.A_.mbk 1. Xti..1 RO \h .C2l0 s.,.c.tr.. ,o(1urc for~. e,,...,.., 
Mll'l 80)48K ,B.bw:.JO>"K h000.410 ~ Tel l b!>llnp(CM24)4219J2 Penetra lo,, 0.aluun,; , T 1r11t111t. T · 
aiwemo,.810dll,c £225.tl<;0i.n1crfxc. S.,.. m)bcau11 f11l,.b11tR} 111jVl1Nlllf T•«r.~ct~tt~ Phorstfor dtt 1,k 
CC111rona 7WI? 100 ~ f'l'I"'"' £.&'() ,. 11h hllrdalot for )'Ollr A.1111 JOO 161\ "'•s:;wi.a97l~2 ..... ~ f;)f Ph,l. 1tf1e1 ~ 
At.Nl•ord proct'60t'(IMl)ct,o Offc-n Tel 05Jl1~afM{,pl'\ ..... \t7 ..i(JI\ , ~ I\ . little wstJ, Ill 
for lot Tt l Ol·~~c,cn.np W......, l"U,•op ka1t,1 ric .. 11hlOi;ao;. e , ctllt n1 rotld,11011. M:'fttn. ~t)boalcl, 
T- TIW prop11m~bk cakvlallOr. k!ffloflrK~-~al•onhOOO+I th.c nc pl J\"Cr.Mlrompactun.l,UOO 
Pl.100 punier. A•i.tl!Ofl \1odule . I 1t,. for)xiurSp«111,1m(11n) nicntOr)torV.: Tel 81.1,....-as.h(OO.S)M2620 
~') Moduk.tn.tlJ'l("t.:rccor~arlk lJ •uh(";;, a,-cltc Tel l l) Kam W....t: prnfncnd. l+tni,dd Sflc"" 
aH11Ynwoh.C1111bc~1ndqic:ndcntol tindp:<Jl1rcl4'*7 1n.unutcr•• nbpcnfr.cnd10••wt1J1> 
PfM'llcrOl'lwtlCUlllbancnc, .{ IOO()IK) ...... 1 / -XKI •nd lt, K RA\ t , h.ltrdt)' andprop:.tfflli,..llh l"'1n~k<' 01111tn.lOI 
Ttl 01,9'\8'6()()c,·cn1np ~.£H)..-or1hol.oft•a&rt . .ailho•cd Ege11on M.oad Sou th, Cllodto11-aarn-
.,.._ ,2K ••cd,old.h.ltrdl)inc'd l<lU/uhot.£\.atl ... dlfor£1'0 T cl ~ lb rdv. \ t :.nchntcr M21 lVII 
11ho--tlllkdc:._. 11clodand2 1qua,,1y 8:2'781 a(m~ DI I , J2K RAM. b(ucd. fi•T IIIC)ftlh" 
Jollllh,1a11•MHtdp f1.w .. t050fl.bop W.W for \iclO \. 8or lflot.. M.A \1 oW..!Ntnlllll ~l'IC'lt.(60000. Ttl \1 0 
pncn'Onl)'U7~0M Ttl CM1-nH .. t90 LI ~"°"· aho cd1101oon.il ca....cun Coriro,.OI-Mu869'* 
•f1er6pm and Vit Rt\tak,J o, U'ar n,11110 - W-"': Al'f'k' II ~- c.td 
W_... Ml U from Snc nuf.c ol Cam yow,v.,. 201ypcho..-..l, Tel 0141661~27 _, tOJ. o, IIOl)lblfl& cbc 1111ernc, .. 
bOdft. ar,-..und CO or In,_ M.OOffl 11. (Plnntr) (i,pccdl lllf'\IIOUIJ!'lf'). C\CNl!fl' kw 
Floor~. l ..a•rcna:TO'Ol"C"r.~1Grtt11 Wk:N l"'2' Clll>~UC dccL. p,od~ • C1t10 ~J te?.."(I) 4-o<'ta•·c prCKI t)fl-
Unl\~™l)ofA!llori 81rm1npam ll()fl,ho •cd.~nfOfU1p!mfrttMolc thca;cr.rh) 1hm,.~n1111Cn l Tel 
.....,_.. add-On fol,- Spc:cuvm HI· Atuc knontldsc Tri O.Sl-920411'*.,i:cr 01-8.&1?788c•Tn1np,..-« l tnd$ 
du,:.lc,i1,0Ur,dbo;ud(•hKl!Ui;c:tA V·3- 'IJ!ffl Af1cr7f"'l•t•·tt ~cndillldnkf0f au.t VCS.'" nc,, •~th l ltYlldcn, 
11910ti0Undch1p)1l'Kl,o,,1Kk·por! . ..-11h JliOl'I Pinb,,11, A,kroo<h, Mr».1k Command, 
JO)'tick 1r,d 1,oft•-arc-, •aluc Oii. •11111 ZUI 161\ F1kwll)lC)bo.trdptianup Oodge'cm, Ach-Tnlutc. ~•Jh• l)n..-c, . 
m Tel (W2JJ746,HjM.1eh.lrd1fttr llllCl.wfl ,. .Nc.lead!..-111lpowcr Spi(T•ar.Sutt 1R 11ttrllldmore.Ot5 
lipn) p«k. 111 on,in.al ,,.clt111. bepMCr', nc• . pvt• • •r 11 £ 160 OftO M, \1 
nwu. 11. Eucndcd8.,._ Tll n,-adcn book.,mon1h,o6d.won.h(90.ltl1111 Woodlty,S7~011bw.J),~1" \.\ II 
hncc. M1.1nch~. (;)_.CIC kado. and u i.s Tel Dob,on St!J9?2 C11•lcy. Tel.Ol-4'SS478C\Clltllll 
JOY!II.ICb. II""', ,alw 080+ w:11 for Sime• llKDt l • 1thOuoc l ..i,-. 11ip Rc'Ohl-
£200 T cl0015~11.a~ lur,M Z...t(IK 41-1' RAM ,Uf'PlldNIW. t!Qft Gri,ploc,l. Board. p\lnl ~~ , 191 
s.ftw-. for Sharp ML-8)K X 8:.SIC. J20 1 200 h,sfi rt.olutlOn. emt UZO+, p11dJIIOOcln•.plolc1c Motherboard 
Forth, F0rtr111.Pa.cll.MC.150prop k:uolt0ft • .ue . .....pfr offt r .£270onout conftCClonandle:.iih.akobooh Bar· 
1ndvd,.._; b lld\-cnturci,. ~rnblc, Rt :.-. qvd. r.nh M r MZ,.8.)K 116 pm•t£80 Tel ~c•111l(,ot1~)7707 4 
Scnombk.Cr~.C'hn1c tt J Chan Cabbna R(Nld,London , 5111T ....,_ sof,• 11rc,doyouwan110,wop" 
J l8 G 1n1 \l. esicni Strtcl. \1oe.i SKk IIC IIIOdi:'18 u11.•;;n1cd11f1.1n,offeo." I do - titlld )'OW lt'lil of • 11nlli (and 
\1~tr \ll,l,l l P • ·cdtndstcl Tel AnlJChntOfl0 1-70l~lt'l'nand prosramsyouh:., ·c)10SIC' ~Gokl.9 
Otll.:?264.JM,-) !Cfl,lf.tlc • ·« • end. Wau I.J111t.Shdfldd 10 
N J2K larsc•c)'bo.lrd . nc .. R0\1 .... h IIC rnodtl 8 •11hfo)f1• are1ndCIIM("Ut TINI U. ...... ,cd fflCfflOf) C\,,.. IKIOII, 
~ lm l oo,·n •nd pnmcr . Tool l11 cable. hllrdl) u'iCU. 1111•:.Mcd Pfc<orn1 Eiitcndcd Hll!C, WOKT ty• 1hcwi.cr and 
Supcn.it,p rn.1nuah.. lead!. 1ndudcd Tel A11sc1tncon01:JOJ46Zlc,n1Qd othcrtoft,.-arcOl'h.lrd..-Mc Ttl 09).4 
Mlcalfor5ma H~nc,w,orpchOll"lll1M •-cc ~cndl 29887 

:-READERS' BUY &SELL FORM : 
Billboard is PCN'~ m.cro marl.ctplacc. Whether ~oo arc bu)mg . 'Clhng. or .. woppmg seoondhandl 

I gooch. JU">t fill m the form up1oa m:ntmum of24 u.ord~. mdud1ng )OUr name. addre~~orfull telephonc I 

I ~;~~~~.~~:~t~:;~:c:~;z;~~~~:,~0;,~~~~1: ~~.~2~~~::~:~:~i:~·.~~r~ 1 
I service is not for commercial advertisements: u.e u.111 not include ads from companies large or 1 

I small. or from an)'Onccarryingon a profil ·makmg business. Also . "'ec anoo1 guara ntee 10 place ads I 

I ~e~!~~1
1!5c~!!;i; 1

;~1~i:~ :~e~~~~.:;;:9~:c~ ~~·~~sde;:i::::::J:c:: ;~~~r~~•~':;: I 
1a nd lelephon~ number e,en 1fyou don' I u.ant lhl!m 1n the ad . 
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. - ...... lldd £1 pe,oopy-pooggo. --up ID 21 cloys I ,--, . 
,Name Tellphone (day). I t~,~~~°'n::ac:a~!PC:r.~.~u:~~ 
I Slr9el ...... .. .. . .. .... ....... .... .............. I coupon pnnt('(f hcrc , 
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~ £10 pe r ~1nglc colum n cm \t m1mum ,1ze J cm. Scnc, d1\CQun1 a\ ailahl c. MedlM&c.m Dfltl : Colum n '4Jdlh . I colu mn 
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CAN YOU MISS OUT ON 
AGOOO GAME? 

We couldrfl which is how we can offer you 
rno,e QUalrty progrllll\S 
ForlNOrllPOf'l32 
Se... 13 tl.U. OdysseyP9'1s 1 Md2 tt .t5 . 
Fo,fle~431<. : 
M'f'*Y Mamet cuo . MN«..-c:ooe tuo. 
Fore1talogueMdluldetaill1Dorder,r,yol1t,t, 

IOOY9,ple-.wrMIO 

Bamby Softwa re 
Leverburgh 

lsteolH•rr l• 
PA133TX. 

or phone 085 982 313 or 239. 
Please phone between 9am •nd 9pm. 

Profftle>f r•"k G-ve' 1 H5 HORSE 
RACE FORECAST progr•m K • 
Nflou1 p.m1•r'1 •td 10 MnlibM belll"t 
O.ts i1 ffllffed from • IP)rting nevr,,s­
peper snd the P"09f•m l)f'OdUCfl 
belling recommendin1ons. 
Versions...,.,l.ablelo, 
APP'• II. '-ta VidM! Gsnis. TRS-IO, 
Splctrum. ZX81 .88C 1' ', New8r1tn , 
SNrp MZ80A . S...,p MZIOK . 
From : ButHHJ of ll'lfOrtMti<Nf k iffloe, 
eomm.n:. Hou#. High SttNt . 
CNlfonr St. Gll•1. 8udin,hsnv.hi,.. 
Foott:.11 Poots FOfecnt ..... 11able 

'YFJ@~[D Software 

ZXSpectrum --Mc..-11..,.,u . ................... .... 
S..C!lequn-fOI• 

llut..m COlff'VT•II S, 

., ... --~·---""· tn. :O:J1-U412tl 

eo..tad : Ian Who r lc\ onOl-323 '.\211 

Software 

DRAGON3 2 ;1JI' 
EDITOR 

~~:~~,.r:r:: 
Progrem ll'dJdN Mtrtt CIOfiOllltY tor blK Oto­,...,. 
EclltotaGOilntiolowlngtunccNn ,, .... ~ _...__..,.. 
2.-,......I'.... - ~--
3 ....... DMII . .... lllclll"• 
t AIIIIC,-.1.w..i (.._.IOI ~ .. ... ,_ 
5 , ........ .,, c.e.t- !:::::"" ,.. 
,, ....... .,.,~ ........ ol-7 ____ ....,_~ .......... . ....... _.._,__..._ ... -to.r.. ...... ~ll!NII---CNr~ 
10Sillfll"-'11111 .... 
~ .......... _. _tL .. 

MICRO PLOT 
1, THtt.f. N..je*>n,CHf.Yl..t~ 
coY(NTIIIYCV,M S. Tel,O:* IO)O)I 

BBC CHARACTER GENERATOR 
Menudmtn laci4rues indude rtfltcl. lnw:rtlf'ICl3 ::s =~:~:: mult1-ehar1Cltt 

£1 . 15 P&PFAU 
CHfOU(STO 

VISCOUNT SERV ICES LTD 
2A Boulton RMd , Sou thsea. Kwtts. 

NOFUSSGUARANTEE 0'10S-f.336.S3 



.. 

MICROSHOP 
Maintenance 

MICRO-COMPUTER MAINTENANCE 

APPLE NATIONAL 
IBM ON·SITE 
SIRIUS ~-~·---a \ 24hr 
VICTOR CONTRACTS 

COMMERCIAL DATA SYSTEMS LTD. 
Telephone : 0268 -710292 (ask for sales) 

Hardware 

OSBORNE1 
fo~r~h~~~~h DOUBLE DENSITY - £810 
project: SINGLE DENSITY - £660 
• Origln•I J)Kkaglng with m•nu•I 
• 3 mont h warranty 
• FrH so ttw sre (worth [700) CP M. C Basic , M BHlc , Super Cate + 

Words tar with fflllilm..-ge . 

NEW PRINTERS to go with 1ou rO • borne 1: 
DAISY WHEEL : PraJUS 35 8ylewnter , with inlernal inlerface 

(oft llneit'saneteccronectypewmer) 
EPSON FX 80: 160C PS Tractorandfncbonleed from£395 
EPSON RX80 : 100C PS Ttact0tleedonly from£265 
Fo, any other printers Prnse phone for QUOlat,on 
Pncfl i,xct,sw. ol VA T And d6ltwHy 

CONTACT : TR ICIA CARROLL 0252 516766 

DLA COMPUTER SERVICES LTD D1.A11,onc,ic1N1tr1n1 

b~~~~~=: Mytchett. =:::' r:;.::, ,::S 1"u IC I Llct 
T .. : (fl mbor ough ) 0252 516766 . 

SPECIAL l#rRooucrORY 
OFFER FOR rHE LA rESr 
+ BESr OSBORNE YEr! 

* 80 Column screen * Double Density * Green phosphor screen 
SPECIAL PRICE £1, 195 
~~Ol'~~ ..... -tt'"'5 MOMTOftS 1:lil'ICft__..lOt ... Oltlo!N ... ......,OI'~ 

a.TACT fflCIA CAIIROl.l 1 .. WW flt7" 

DI.A COMPUTER SERVICES l TO 
105 Mytchett Road, Mytchett, 

Camberley, Surrey. 
Tel. (Farnborough) 0252 516766. ... ______ .....,_ 

..... '-°C..MJUI 

Services 

... _ ................................ .,._.... 
......................... .... . zx ........ 

"": ~:*-.:':.·.:.--: 
~ s- ED - COM~ 
~ ............................ c..-_,.. . ....... ,,_ . 
.. WHT OC>, LAUNTON, OXON. OUCIOO. 

HOBBYIST LIMITED 
0, .. 1,..,.,111 .. 1,-.w.....,.ms""*" ··­NJthoris«JAppleSen'lir»c.ntre 

,=:x.c,~::::-:=-..::.=o1 ~----~tlOOll.t 
3 The Broadw • y, Manor H8U Road , 

Southwfck , Brigh ton BN4 4ND 

Software 

COMMODORE 64 
UPT040% 0FF 

=,~/~,.:,.~e:;; 
=.::-0wr~~~~ 

s.td~P<*/11.,...,.IO 
CMI TIIIATT 
42-45 ....... lto.lSt . 

~1~lo!o 
OEJIW.llflflQ.IIIW"!IW'I.OOIM 

LYNX OWNERS 
NllUG~~~~UNr 

~£9~~.~cheql;el)rfatlle 

MlUG 
53, KlngiwoodA~ . ~ 

South Ooydoft. CA2 IOO. ,,...._~ __ ..,... 

Hl·FI ZX8116K 
You"-veCIOOOOOkl.......sto,,the~el.n 
..... !NtMc:ommodibN 
~"°""""9St9flhenghlpnce#ldbNlhe 
~Mlh9ll"IYNtmlnf~klrNCl'l[4ffl 

t • on~t3115..-.g 
~erChriSto,,Mr q~=~"="',K_,,. 

UK 101 
SOFTWARE 

FOR STANDARD MOOEL - (81<) 
ANDY ANGL ER C4 50 inc p&p 
BANK JOB 1:4.SOinc p&p 

DEE WOOD 
Hotes t Cott999, Hotest Lane 

Dtnsh8w, Oklh• m, Lanes OL3 5SU. 

t 
UTY PROGRAMS WANTEO 

11~~0.-"°"'_ .... asa~~ 
~ IAOAIOP"T , 
~ 1 .. 8..-r~Roed , 

Chrlacchufch , -(0202)'81207 

OAIC GAMES AAE HERE! 148KI 
t. 1ltl'1Tl -n....-..,...,..,,. ,ou._.. ~~=-==== .. =r-~~· Oft•AtM ...... 
I.OAAl'HICS~ ... MOlfllt«illctw-0--_°" ... _.... 
I . COHTIIACTeM>GL CS-­To uchsto ne ::~~~ 120.J. 

Courses 

·T 
MENTOR COMPUTING 
IIC laslc 1 • ., lutori1ls l,i EHi Anllil ------t::=:,;... •• _ , ___ .. ,,_ 
,--..---ffl -----· Mentor Computing 
,,.,""""" .......... . lut~ 



NO HIOOEN EXTRAS- YOU PAY THE PRICE YOU SEE 
VERBATIM DATALIFE FLOPPIES 
MD525-01 SSSD-SSDOTWINPACK £5 36 

10PACK t21 25 
MD577·01SS007780TAACKTW INPACK £7 28 

lOP ACK £30 41 
MOSS0-01 OSOOTWIN PACK £7.32 

10PACK t30 .61 
PAPER-PACK(250sheels 9 Sx 11) £4.02 
LABELPACK (2501abelsfits9 Slractor) tS 320I SC-BOX (Stores50 floppeS) t21 21 
MXBORIBBON 1:4 23 
VEABATIMS 25Clean1ngk1I £8.23 

REMEMBER VAT AND CARRIAGE ARE INCLUDED 
YOU PAY THE PRICE YOU SEE ! 

COMPACLTD • COMMERCI MOOSE, STUART STR£ET 
LUTON 1£Df'OflOSHlfl[ lU1 WI 

Te l , 0 582 4525 80 

NEW FLOPPY DISC 
STORAGE SYSTEM . 

ALPHA DISC FILE STORE 
A RIGID pliaMlc brdlt """ 10 OCUlte dull 1tN 
........ Nd'IW-.hold2~diosc"s(10..,.. 
20~)Nd'ldllc"*IIISownW.cn ._..... 
1ortlOl'l5'··...-dr«MC, 
e.ra. Colourl Recl...OBluelot5'· 

""t: cus ~~a-°'~~ 20 
IW•'20t lO'P1 PI P[ 1 25Pl!'bndlir 

Alfa&, PO le11 ?5. CMtttM1M. 11N Cl.51 m 

To let 

SURPLUS PREMISES 
TO LET 

ANCEL JSLINCTON 
N.l 

IO£AL FOR STVC)I() COMPUTER SOfTWARE OR 
OFFICES AnRACTM REH'T LEASE 

01-3592465 

Clubs 

ORIC -1 OWNERS . 

Second User 

l'("'-1 Jl'll-'0-J\IY t. I~' 

Microshop Classified 

e o.Wit .... Df'S(.t~ A 8uf!t:r adtl"O'l<"'f?:'\ 
Df<i; """'M' ll(!C~ e ~' DI-" ,n a~'IC"mhlc'r ,...,.~ 
p,, ,;;.-,ffl'l'dci;HI\ llm,lt~;Hftll1m,,ro PO 
B<>,; 1, ffuk~"tond 14 '4 RI 

. .......... N,ntht \ p,111'1("1'1 dJ1\t ~~«'it·~·~ 

..-.:'<"'"!' •ronl Jl"PCT"''"S· CP\ 1 ;tnd ·11t~O<'K 
<'lp'l llllftf W<.t('ffl'I phr, IIU"Uilk 11,rdh,, .,\td 
U ~ •~-C'.'O:IOpluH'll~ Rm,: C.>llfl<'""'kl 
01 IK!l4\7:" 

e ~ I ProtllWl't' l'n i,11"1 "C'r.lff 

An" kftJl l'I ol pror;r- pr!l'ltd for 112.~ 'knd 
cbcq\lC'i,PO and n-<.nlc 10 I~ 'M>l"l•iKt 
A1k•n~1 11,.....r "lroft!tr:1 !load I h11'11.lr>ndod 
W('lk Po-,~ t 0 1 ( ' <;, 

• ....,..,.c..,..tlw .Ou.1111, i. ... n.,.., O.""- Jlf>: 

hc11-..,t ...... r.lff for<1,'>C'm.,.,~1;1,""J"'l<>r.andl1 l t 
pt'OOUCI• C'"JIC"(Ult... Pf8, o~t(>d• ct~ ltt.,. 
<(lf\t wur Pf'"'l'I,·"', hw <'"'"""~•IIC' n'flftd,,,.nal 
http R1np: ~1,·rf1dd 'fOOW 

e L,- 4'f{ ~ I A BVlllVTII \I) \b tc 
Ctt.\,O·I I Oil t r1<,. hx>fW'ffll' , 1mul.tt....,. 
mm-1 , n r ,Mt,,-1 1 N»rd p1n1: ~P.-.rr 
T RI K /,i1,ptht J..hn,r,M ( j 1"'uc h1ncNdl ftJ P.tP 
Ot'o\/.\R ('O \tPl'll'fl 17 rtF Clow PORT 

'>IADI ~'""' 

. ........ 0.-ftnd your C,IIN ffOlft Ille' dcildho 
~iltlh t f'iraphor--fia-f.'of'1htH KCm~ 
ftrf\"' K)Nth l~lftt ToP1ul 'iolc~"" 11 Wl'Odhunt 
~C.,,,.., 1t,l<"hr-.1t,J..<""t'1! -"'!II 

• n,w.-,,.._...-,- .. PNi,ODII "•rron c~, 
Spal't'Fil"""'"'""'m:. " ' -'I'<' "w:'ndl;M t"•ck,pt- f or 
fuH1i,11nt""';;..,t1•:1rt ~W,~1t, lt~ .K('ftl0fl 
II ~"'°"" ,1 ,.t.tk ••" IIAllWI 

e ......... ~ BtN""""andwrlOU\aprl!nllO'n 
f ult, df'"""pll\t prKT lf'il "I\ 11bhk °" fC'qU("<I 
("OR'l't( \11( ltO 1(1 Kfttt'•mh ~lrtt l Rorf"" 
lk •I• 

SHORT ·LENGTH 
COMPUTER/AUDIO TAPES 
~~qh:.~::-==r~=i~~::.:: 
then sit beck •nd ret.x 
Premium Gr9de Agfa R.F W C&ssetles 
Manutaclurers ot high qualffy blri CISset· 

!:tti~~og~;;~~ 
purchase 25 cassenes rx 2 1h mn.,1"" each 

:1,'~~~,~~~': '= ~ppf~= ~·At::~h::c:.~~ 
My Mr . Boston . Llnc:otn 1hlr e PE22 OU A. 
Tet : 0205 750 595 

AJl~-lrdu•MolV AT-' 15" 

::~-::~~=.~ 
able) 25 c• • ••tt•• 

(- [195p&p ) 
n 2•~mww £11 95 

5fflWIS [1220 
0 8f!WIS t:1245 
0 7'"'ffW"4 £1280 
n 1omn £1320 
., , 2·~- £1395 

50 c• •••tt•• 
(-C2 .49p&p ) 

21-'1mww £'2275 
o smww £2295 

emiris m,t 
71~mine, £23 99 

1 10ITWIS £2499 
n 12•,;miris t2e 49 

100c•Hettea 
(inclu<ing l:350 p&p) 

2'~"""* [43 50 
5md [4450 

o e_.. £45 50 
,,....,_.. t:'650 
'J 10ffllnS [48!0 
a 121,\,ffW"II tS350 
k'duding inlay card & ..»labels. 
Total Rem11tanceE------

NAME~--------
AOORESS ·--- --

1:,~~.~~ 
lX Hardware Specialists 
Z.X81 
S,CE(wornloMdttEprom1or11 t1t .N 
EOfom140t0i,i11nttD011ut n .ts 
fpn:ir<'!IIRapidSIVl.load tt.N 
E11n1mZXMOMCW n.N 
£0fom1C1C1Vn:t&too1klt n .• 
Slomulln1800tvssem!IW tt .15 
Gn1pl1CSBoald tt4 KOffprom ffl.M 
Motl'ltll'l)Olt-3sloe t11.11 
DIN.CRUM 
RampackMaplol" Cl.ts 
Eoromfloatd t 11.• 
23or28w,yEdQttarcts n .11 
230f28-,,EOQeConnldors t! .M 
IO-tooi,,(1.a50 A1:l~,._ffl"5 

0A ~tt700 

M prit,lll~ofp&,i "--~----EPROM SERVICES 
3 Wedgewood Drfw. 

lffdt LSI tEF(0532)N71 U 

~~~ 
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•mfONll: 1111'*"-"1........,..,,.o._..., 2--.c. 
..._..., .... ,S ... SCM•-t*ltbillf­

UW,-rllJf 
1111.AOUl.llf .. tww O ,..,_ __ _......,•YIC20 a .•udl 
FlWINIILT ............... IIICIS...., .. 9't1-ll•O,..,ts• •• 
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nn 
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MIIIALP\JmAawnCMU 
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VOL TMACE LTD ., PARK DRIVE, BALDOCK, HEATS. 
c.i ..... ~~ ytoFrldl'y . Tet.phone :~2) ...... 10 

Appointments 

SCJt-1 
WHY DO YOU USE YOUR 
COMPUTER , TO PLAY GAMES OR 
WRITE YOUR OWN SOFTWARE? 

Would you like a chanc e to make a 
name for yourself in the s oftware 
market a nd u se that comput e r 
knowledge ? 
SO FT is newl Launched in June '83 . It is 
the only magazine for the microcomputer 
user , whowantS to know more about the 
software available throughout the UK. 
Published by Sportscene Specia list Press . 
Dve to expansiOn we are now look.ing fOf 
another young Sales Person or Tra inee to 
sell advertising space to Software Houses 
and Computer Companies . We are looking 
for someone bright. int elhgent and with a 
certai n amount of computer experience . 
preferably with "A" Leve ls . 
The successfu l appficant will receive an 
exce Uent salary plus commission and a 
chance for advancement in this rapidty 
expanding publishing company . 

For further d e tail s contact the 
Advertising Manager .Jeff Ragg e tt 
o n 01-6311433 o r01 ·5800504 
be--n 9 .30 end 5 . 30 . 

TO ADVERTISE 
IN THE APPOINTMENTS 

SECTION OF 

CALL IAN WHORLEY 
ON 

01-323 3211 

g 
MICROCOMPUTER 
PROGRAMMING 
OPPORTUNITY 

WANTED 
Experienced freelance assembler program · 
mers/o rgan isatio n to convert best selling 
orcade gomes for o variety of home compu· 
ter1. 

INTERESTED? 
Send samples of you r work and details of your 
development equipment. 

To : MnK-TOfM 

Atoriln1!:'~lu .1t) l11e. 
Atori H­

la ilwoyTH rt1<e 

.. r11Jt:tusaz 

MICROCOMPUTERS 
£250 COMMISSION 

YES. We will pay up to £250 or 5% of Sale to Agents. 
Reps or Persons who supply to us a bus iness lead 
which we convert into a sale . 

For details : 
Computer Incenti ves, 
500 Chesha m House, 

150 Regen t Stee l , 
London WIR 5FA 

Tel : 01-439 6288 



NOTE TO EXHIBITORS 
1982: 47,543 reasons to be at 

the 5th PCW Show 

1983 : 20 chances to be at the 6th 
Six months before the doors open on the 6th PCW Show, Britain' s number 
one micro event, only 20 stands* are available for allocat ion. Need we say 

more ... ? 

To discuss stand availability today, phone Timothy Collins on O 1-486 195 1. 
For exhibitor list and further information write to Montbuild Ltd, 11 

Manchester Square, WIM 5Ab , Telex 24591. 

* correct at 20.4.83 

BARBICAN CENTRE, CITY OF LONDON 
28 September - 2 October 1983 

PC'N JUNE2J-JU1'1,tl9.191U 81 



NEXT WEEK 
IM""'r. 
.._..,..._ _ Partlofa 

Virgin at play 
fivc·part Microp.acdia ex- Wine no .... ed at the Roof Gar- among us hstcmng with more 
pk>ring speech, mus,c 1nd den in Kens ingt on I l1gh St reet th an half an car to the rumours 

=~= s~ O:~om-:~:g~~~!i{;~ t~i~:~nc~~~':s~ ~~:~!~cat~;,:!:~·~,/:;: Hopped off 
modore 64. BBC Micro, Bur that was abou t all tha t was 1,oono'w'"wK'h'a'°"', • eetahn,ndkw. ,

8
ll"lc

1
1
0
,,oon't !;~:;~~~·:;,~~,a~::J~= 

Spece rum Ind Dr agon. norma l at 1h1s pre ss launch. the page So, for ail potential 
CP,11 ........ -PCNlooks Virgin did it m style- 'wCll. thcresom csay fogabout hc'who cnibu._Qasts. the propam ,s 1va,l-
ll • front~nd packa&c that its own style al leas t. The lights makes most noise . able: from Oi~nt Software. ~ 
makes CPIM easier to use. flashed disco-fash ion. the 4Ss Pl)·mouth Road. Spnngficld, 

~::rri:;~:~:~~~5b= ~:u"!~n~011h~u::.:~e~':s':~~~ Why the L? Z.!~~~f~.~~~~!;;~~ 
ness. designed to appeal to someone Japanese firm Taxan·s owne r's Ball's sof1ure Pro-Te5t of the 
,... .. _A Pro-Testo(the as they toue rcd about wearing guidcforits RGB mo nit orcame Addrcss ManagcrforthcSp«trum 

cronon\ial Julr;i da 1sywhccl schoolgirls' garb. space outfits our way this week . Seems the =~~s ~~~!r"cs..,t~~~ 1!:: 
printer . and some dressed in \Cry liule com pany uses,-01cc,1nput t)'J)C· J: Performan« ..a: Usabth ty J; 
... .,..... _Close- upon a t a ll . In door fire .... o rk s and a sc uin g-o r at least t hat's what Rehabthty.S;Cherall \'a l~ 4 

i::! &:".:::r:lit!C! of :!;~~::,m~1~~: Cf~~t1T~~~ :: :..~~~:o';::~~!:~~:~:~~ Wn,ng Tally 
PJ,ualJ1l,,ur,ularMwsand Butwhyall1 his1osellgames? machm e the A anklin Acc. Ah In PCN Mon11or. ls.sue I" . • 2 

~"='""'='="======:::!!.l.'.''....' .::••::'':.'.':' ..'.'h'.'.'.e:...'.'.:m'.'.os'.'..t .:.sce~p'.:tic::•'....I ...'.'°:'.:..:' •:••::.:hn'.:o'.:logy'.!:..m'.:o:'.:'::.·e,'..:o'.'.:n:.:. . .:_:"~ ::~!~ise:a :~/~i:':e~f ~ua;: 

.. 

ber MTs real number IS (0734) 
788711 

Chess cheque 
Tbcre's more tha n meets thc e)'e 10 
1hc chess challenge ..,,,e reported m 
ls.sue 10 Tbc£5.000mcnuooc<h•"ti 
not so much of a pnze au Make. and 
1f you "'ant lo ta\.e oo lntelhgcnt 
Sof1,,rare'$chcssprogramw1thyour 
O'lll·n you'll ha\·e 10 put \IP £.S,COJ of 
youro'lin , 'lihich maybdspon bu11t 
1sn'1cxac1lycnc\.e1. 

PCN Datelines keeps )OU in touch with up-coming c,en ls. Make 
sure )OU ente r them in )Out diary. 

PCN Datelines sho uld se nd 1he information at leas1 one month 
before the c,ent. Write to PCN Dateline s. Pe rso nal Computer 
NC\\S, 62 Oxfor d St ree1. London WIA 2 11G. Orgam.scrs who \\OU Id lik e de t ai ls o f coming e, ents included 1n 

UK EVENTS ·-Compcc North '8J 
Leeds Soft .. are Fair 
BBC Micro U$Cr Shov> 

Music Micro Show 

Dc, po Europe '8J 
Mah·em Microrompuler f ;m 

MicroTradc:'83 
IBM U$CnConferen«& 
bhib11ion 
8thZ.X Microra,r 
Acorn u~r E.xh1bttion 

Compu1cr Open Day 

""" June 21·23 
June 21 
June ;u.26 

June 28 

June29-Jul) I 
Jui) 2 

Jul)6-8 
Jui) 12·14 

Augu)l 20 
August2.S-18 

Scpu.•mbcr I 

OVERSEAS EVENTS ·- ..... M1n1 Computer Show for Off~, June 23·26 
I lomc-. I lobby 
ln1crnation al Micro Computer Aug 2 . .s 
&.h1bt11on 

Naoonal Com puter Busmc» Aug 16-19 
& Off,cc S)'$1Cm$ 
Aust111han Computer El:h1bt1ion Sep 13-16 

lnte rna11ona l Peripheral Equ1pmcn1 Sep 13-IS 
& Software El:pos1tion 

·- -Belle Vue. \bnchntcr Rov 13ratt. Reed Eii:h1b11ion,. 01-6-$38().W 
John Ta)lor Teachcr\Centrc. L«d) Gr.iham Cmgh1onOS32 782181 
Rc~d Bu11d1ng. UMIST Daiabasc Publicauons,061-"568500 
Manchcsler 
llobda) Inn ll o1el. li\ef'J)OOI 

\\ e)I Cen1re ll ote l, Londofl 
\\intcrGardc-rn .r..lahcm . 
\\ ortt\lCl"\h1re 
BarblC"•n Ccnlre, Londofl 
\\' embk) Conference: Cent re 

Alcundra Palace. Londoo 
Cunard lntcrnanon :.illl llolel. 
LoodOft 
Dr1ganor1 Hotel, Leeds 

Pete r l lcJW>orth. l lc-») 's Mu§K'Cenlre. 0:51·236 
J,llk 
E,;poCon)ul Inc, 01·9"8 3111 
Penonal Computer Fa1B. 
'worcc--tc r 22659 
l1mo1 h) Collms, Mootbu11d Ltd, 01-4661951 
Onhne Cooferc-ncc~ I 1d, 
0927" 28211 
M1lc-Johns1onc.OJ-801 9Jn 
Compu1er Mart..eiplacc Ltd, 
01-930 1612 
Ton) Kan11n1\l1. COU('hmcad Comm un,ca1ions 
Lld,01·7781102 

v.... °" ..... 
(xh1bltion I !all . Cok,gnc Ger man Chamber of Industry and Commc rtt. 

0 1·93072.51 
Kuala Lumpur. Mala)"~•a Confert~ & Exh,bttlOfl Management Sen.KC$ 

SDN DIID , 9-A Jalan SS24 l!Taman Megah, 
Petal ms Ja)'"a. SelanJOr 

Auc-l land, Ne'li ZcaJand Trade- & lndu~lnaJ U h1btl10ns. 12 llcat hcr 
S1rce1, Parnell. PO Bo,9682. Aucl land 

Melbourne, Au~1raha Rtddc-11 Gh,bttlOfl Promm10ns PTY Ltd. 166 
Alben R~. South MC'lbournc. Vid20S 

Moscone Centre. An:.illhc1m, USA CahncB Exposition GroupSA.Ol8J 3808S 
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