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Dragon rumpus Memotech 
disks due 
S,. lt'--

S,.Dnldc.at 
Dragon Data facn a rcu>11 h)' 11s 
uscnO\·cr the term~ of ,ts 32 to 6-1 
1radc-m 

' RKl,cuk;M.if 'Aas how one Dra· 
gon 32 owner ck'oC1'1~ 11 'I can'! 
sec man y pcopk bc:mJ too kcc:n: 
said P111il Kcnncdy.1hcorga mserof 
a D ragon 0111,•ncrs· club Wh at lfK') 
a rC' both obJCCUOJ 10 IS the 00 Tlw~ M ­
valuahon that Dra,on has put on ft,efttf ..,.. • ..._.. 
thc32,lcumguscntofind{J4010 ....-bMHl tlf'ML 
mo,·cu p101hc6J 

"Al !he fflQfflCOI ,·oucoo ld prob­
a~, C'<p«l logct£110or£12'1Hora 
32,'u tdo nco""ncr 'Notonl) that. 
but v,hc n )OU'rc bu)mg a nc .... · 
!.)')lCm you can normall) gt1 a 
d1scountSQmt:v.hcrc.· 

TIM: 1radc-m deal"' as un,·c11cd to 
usc:n 1us1 before Ctmstmas. On· 
gon's R ichard Wadman u1d: ·w e 
ha,c already had some ,ndicaoon 
th a t II 11nll be IK'('('pt cd, but "' cdon'1 
u pcn much fttdbad. unttl 
January' 

Winners score 
a Spectrum 
1984 starts •·ell for 20 readers "'ho 
ha,·c eac h ,~,on a -'SK Spcc1rum ,n 
our c1gh1-part M 1erop;,c-d1a com· 
pct111on Con gratu la11ons ro: 
Onan Uall)C. or Fchh:iim, Mid· 
dlcseox; G Coombi. of Marli.,t 
Occp1ng. Pecerborough. Ann a 
Sm,1h. of London. Onan Shea re r. 
o( Wei.l Lothian. Sco1land. Duncan 
W1lhams. of Abmgdon, 011on. R S 
l-lolm<"i. or Brcightmc1. Dolton; 
Anthony Breed s. of Eastbourne . 
East SU5Sex: Dorothy Leddy. or 
Lmh1hgow , West Lothian, Scot· 
land : M D Godd ard, or Dcreham . 
Norfolk; A W A 12~,ncc. of 
Bradford-on·A,·on . W1hsh1rt; 
Mtch acl Gitelman. or Glas,ow; 

The trans111on from the: 1210 the 
£225 6-1 has b«n a 1hofny sub.i«t 
c,cr smcc the 6-1 appcucd on the 
horizon In the last re .... months or 
1983 11 btcamc dear 1ha1 Dragon 
planned a tr ll<k·m rather than an 
uPlrack for prork "'ant,ng 10 
~e to lhc blgc:r machine. bul al 
the same umc 11 mam1a,ncd com­
pa11bd1t)· 1n 1hc 6" 11o 11h man) or the 
Jl'skal urN 

Mr KennNI commc:n1c:d ·1 

Anlhooy Wood. o( lf ashngficld, 
Caml>ndgc; D.aHd ll ambl y. of 
l la1nau lt , l l rord. Essex. 1'1gcl Mel· 
k>r. of Oakes , Huddc ~ field , w 
Yorhhirc; G A \\ Storer. of 
\\ arm lcy. Bmtol. llm KcungLmg. 
of Lucrpool. Me~r•Kk; lanGa r · 
ncr. of ShcPffl'"d. Loughbo rough . 
Lc,ccs1crMur c; Da"td P arl es. of 
\\ arlc). \\ M,dland!i. Johnj\ Bell. 
or Ouarndon. IX rbyi.h,re; Davtd 
Ratcliffe. or 'lrlarborough, Lctees­
tcrshuc 

Comm1~rall0f'I 10 all unlud.y 
cntro1nb, bu t "'c'II be pub1Khm1 
many more rompc:111.ons for you to 
try agam The correct an.s• crs to 
lhe ~licropaedi arom pct11,on• crc 
I. 6502; 2. Beginne rs' All-purpose 
Symboltc lnstructKKI Code: 3. 
1'umcne a nd .stn ng; 4. {960; S, 
Char~ II Moo re; 6. 1976. 7. 
Wumpu.s; 8, First In First Out 

MCll-PIICIQNC- t..-,-...Wc:-.fw• ......... .- ...... 
................ ,.. ... n.. ......... ,.. .. ...._.. 
......... ,...... ....... ante, ............... ...,. .... ,.... ........ ~ .......... ~ ......... ,.CM ... ................ ....., .............................. ... .............................. ..._. ............... ... 
.............. a..tc.- ................... . ............ -...., .,,... ........................ ,..__. ............. ... ............................ ___.... ...... ,.,... .... ... ................................ 

th1nl that ,n orde r 10 l ttpcompa t1-
bd11y the) may ha\ c sacnflttd• lot 
of potenua l cm,1omcn - ,1 ,s a 
m,ssed oppor1un,1y to ,n hanct thc: 
graph a and iOUnd or 1hc 32. • nus 
tthoc-11 common view 

H Dragon 32 usen: do choo5c to ,gnor, 1hc 1radc-1n they could 
dfC'(11\·cl) exte nd thc: life· 
expeccanq of the machine. • htch 
Olhcr.liu,c m1gh1 ha, c begun 10 fade 
from the K'Cnc la ter 1h11 )Cilr 

Mcmotcch 's k>ng-a"'iu tcd d,sk 
drwc.s for the MTX 500 shou ld be: 
re lea~ a1 1hc end of th, s month 

On g,nall y planned for rekasc m 
October . one mon1h afler 1he 
m!Cfo'.s launch. the dm·cs ha,·c 
apparent ly been held up b«ausc of 
heavy demand for 1he MTX SOO. 
pn ccd a1£2.7S. 

The disk dnv cs come m 1,.,.0 
,·crs.ons - a doubk floppy umt 
stoo ng SOOK per dmc on s• ••n 
di sb•illbc£810 .g 1\mgat01al IMb 
of itoragc. and enabling the 
mae hine co run CP M 

'TM s.crond vtrsion II £99S 
consists of a Single floppy S((IK 
S• •mdn\e , and ms1c3dofasccond 
drw c you get a 256K .s,heon d1\l. 
"'hM.'h is form.11tcd hlc a disk. and . 
IK'a)fd1ng 10 Memotcch . 1s ra~tcr 
th.1n a \\1nch cs1cr 

The comp.,my also plan s a Wtn · 
chester dm c ¥1llh up IO 32\ib of 
s1oragc. d~ oul m about six 
monlhs A pr.CC ,s 001 }Cl fixed 

Queen's gift to India -
Acorn's second processors s,.--As l'MA.s1arh1he rciss ull no Mgnof 
Acorn's p, o•mse d second procn · 
son for the B BC m!Cfo U nk s~. 
1hat ,s. you happe n to be ,n lnd, a 

The Queen h as made a q,cnal 
gift m1hc lnd1ang°"·ernmcnt ofsn 
Econc1 S)'ilems Intended for use ,n 
Unl\CrMII CS and other ms t1IUllOl'IS. 
the S)'S!Cms ha,c bee n treated as a 
Jho~nsc fOf Acorn'sprodoctsand 
lnd udcd ,.,1h the BDC m1Cros •us a 
n umbc rol spcaa llyassc mbkd6.502 
5ttOnd proccs!tOrS 

An Acorn spo l csma n con firmed 
1hc second ~rs •c:rc 1n· 
c:ludcd ,n the J>Kl agc . and satd the 
com pan y II shll not ,n a pos11,on 10 

say "'hen the procc\SOtS 11o,11 be 
gcncnll) a,,u lablc in the UK 

'All 1he prod11ct10R plans ha,e 
been finah~d ,ncludm g che de:· 
ta,lcd dc( 1gns.· he qi.J ·110....·c\c:r . 
che company has )Cl 10 announoe 
,..hlCh romp.I n) "''" be doing the 
assembly of the produce\ • 

One ma,o r hurdle to be o,·c r · 
romc tS the bu1ld,n& up of an 
adequate suppl y of chips 'These 
d.lys )OO ha\e 10 place: )OOr ordc:n 
M~ mon1hs ahead: he <.atd Sc,cral 
UK micro malcn arc fac,ng 1he 
wmcd1ff1CUh) 

S,nct thi s 11 1hc omc for New 
Year's rcsolu uons. how abou 1 11 
Acorn? 

TI: prospects 
improve for '84 
S,.Sudta-
Thc nc"' )·car could bnnJ 1lad 
tid ings for bclcagurcd TI 99 4A 
uscn after t he shod , late last )ear or 
their supplier' s " uhd ra• al from the 
home computer bus.inci.S 

At the momcnl Tuas lnsl ru · 
mcn ts ,s ,n the throes of d«td,ng 
¥1he1her 11 •111 hand m ·er ns 
properly nght s to kl ot her com­
panin m the UK continue: produc ­
llOn of hardw.irc: and sof1warc for 
1hc 99 ""A - a nd c,·cn1ually come 
out •11h a new gcncnmon of 
machines 

01,·c Scally o f the Tl-99-IA U K 
uscrgroupsaid ·suacc Tiha utat cd 

1f 1 no longer g0tn1 10 produce: 
home compu1crs a nd so ft,. .trc. user 
groups ha, c pu1 a lo1 of pre ssure on 
thecompan y. sopcr haPf~lh1ng 
"'111 come OUI of 11 

'To my knov.lcdge. users 1n the 
US ca n bu y 1h1rd par1y add-ons and 
soft"''arc from companies. bu1 1h,s 
faa hty is not a,..a,labk here I-lope· 
fully. by January TI ~ ,u ha, ·e made 
• dcas,on as to ,. hcther 11 ~all let II 
happen ,n 1he UK 

'Wnh regards to SC'l'VIClfl& 
mac:hmcs, 11 $a)"I 1hat 11 "'' " 
connnuc: 10 1uppor1 ,a range of 
home micr os 1ndcfinitcly, · Mr Scal­
ly sa id . 
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Fair play rules. 
S,.GHIW-.., 
Add-ons...,crc the bigmo,crsai lhc 
Your Compu1cr Chns1mas Fair -
•nh k9boards , hghl pen,, hght 
nfks a nd JO)-Sltch hcadmg the l1sl 

The mos1 popular 11cm, a1 1hc 
sho\r. 11,crc prohahh 'rear 
kcybo;,.nh for the S11w:la1r Sp«· 
1rum and Z.XRI DK'1romn "'u 
domg a roannr; 1radc stlhng ,1, 
full-1ra,d Spccrrum l.c)board - a 
popular numbr1 , "'1th pa~1c-00 
labeb for the l..c), and a £46.2.~ 
pncc-ta1, 

( , en cheaper - and lool,ng 
,;on\C'• h :11 s1urdtcr - "'a~ RICOII 
[kclronin' mc1al-cnca-.cd 
l..c)board for lhc Sp«l rum At 
07 .95 . the kc1board 1ndu~ an 
all·meu,I tw," (noc ~ c1hm1>ou'd 
•,unt IO drop on }Our toe:) and a 
'proper ' full kng1h <q>acc bar D) 
l'nd;n afternoon- ,he s«ond da) 
of tht: four-<l,11\ ,ho.,.. - RK"Oll had 
di all us le) bo:mh 1nd had IO 
start ordering more- It hope, 10 

ha,"C mo re L.c)boards ,n 11od, b) 
carl\Janual). and1tan11C1patt<ia(S 
pr1«·1ncrus.r rornbmt'd ""tth a 
step-up ,n prodUC110n to ca,;c the 
,horl agc 

L1gh1 pens v.crc also -.h,fung 
"'ell, 1u1h ne"' rck ascs ror thc 
Spectrum. VIC'-20and 80 Cma0!> 
l'hcv 'M're so popular. m (act. that 
one manurac1urer didn"1 "'an1 to 
g1\C anv dc1a 1I\ on h1<, l1gh1 pen for 
foarmorepcopk .... ouldordcrthcm 
th an he rould <,uppl\ 

The hght·pen manufacturer) I hat 
d,d "'an, IO ta ll about thelf "'ar~ 
had a SOO(I deal to offer Add-on 
[kcuonlt§ has a l1gh1-pcn tha t 1'1111 

•,mA "'•t h 1hc Sp«lrum. BBC. 
Ot1C. l>r<1,on and Commodore'~6-I 
and \'ic -20 machmes 

S1acL Computer Sel'\~ offer, 
ns h&hl·pcn for the Alan r.1ngc of 
micros and Commodore machmc:·, 
as 'II.di as lhe DDC' mtero But 
S1acl') b«H<lkr a11he ,ho'«, 'Aas 
the l1gh1-nne For £29 95. 11 .... 111 
'AorL "-'llh the Commodore 
mach1nn and Smda1r 's Spectrum 

The ltght rifle ('On~) 10 1he 
oomputeh b\ a 12-fool cabte and 

lhr ee arcadc-Sl)k 1;.mlh to u§C 1he 
sun are included 'Alth the price 
~tac-L ,~ also enrour a_gmg '°''"'are 
hou,se-s to "'nie proiram, th:11 v.111 
offer1heop11ono(u.)m g 1hcgun. So 
far 111le, include Rau , and Cai,. 
UC'apc from AIC'a1ru. 811 Game 
S,.t(an and C'rov. ~hoof 

The re('('nl arJ>C'aranct' or \m i:­
l;m') car tnd ge iiOft,.,;ue and ,on ­
od lnlc-rf!K'C" 1 for the Spc:C'trum 
\Cemcd 10 cau\C pr!Cti or JO~)IICL 
1nterfxes from other manufactur ­
en 10 plumme1 Kem~ton\ m1er­
f!K'C". for cumi,k . ~ fOf' £14 99. 
and "' a)on ~cial for {9 95 ror the 
durat1onof1he~ 

A 'ne"-' ' oktpc nphe ral abofound 
1b "-'a\ to the ~ The \l,mcl 
Aquanu~ da ta rC'C'Ordcr and the r ­
mal pnnte r "'ere find1n11hc1r "' a} 
on 10 01hc r machmes under 1hc 
brand-name of \l anta . The 40-
column thermal prmlcr runs al SO 
cps and .. ,11 ~1n 1 upper and lov.cr 
ca-.c leners as "'CU a'> g.raph1N 

Selhn& for {99. the printer can he 
u§Cd v.1th 1he Orie, Specuum, 
Dra~ . Aquanu, a nd UD( 
mK'rO!> 

The data rc«mkr can he u\oed 
.... ,,h the same o;e1 or mach1nt" and 
-.ells for £.JO Add-on [l«lronK"§ . 
v.hich 1s sclhn1 the e<iu1pmen1."' 
aho o(knn,- free wft.,. a re ,.,,,h 
both 1he pnnter and dau1 reeorder 
.... or1h00 .... 11h1hc' r«order and{99 
"-' 1th the prmu:r 

D1)L drnC) and wrll.,.ar(' "'ere 
also on \f'C('lal o rrer . "'1th a number 
of dmes unde r £2.'i(J Amon1; the 
more attrite11,c deal s 'Aas Opus 
Supphn ' (l!ll d1sL dme for lhc 
BBC The 51 ~,n ~mgk:-SKkd -'0-
trad. dme,. ha\C a (ormancJ \1n1k: 
dcn~I) capac,t~ · of 2(X)K a nd a 
doubk-dcn, 11\ formatted Capac'II)' 
of400K 

fhe compan) \ dua l dme~ "'ere 
al!;O rc lamel y cheap - at 080 for 
the S1n1le·bo '( dual di~l.: dmc un11 
Soft•are pr~ ,.,e, c 11~ do,An, 
"'llh ofd A lan. Vic·ZO and Appk 
games finding. tMr 'Iii.a\ • 10 the 
ba rJain barrel 

Thud part) 3K and 8K memory 
c.xpansioncarlnd gn for1he Vtc-20 
also ,o.ntd the barg ain bm. at LS 
and tlO rnpcc-mel) ' 
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Shake-down 
in the Tokyo 
COITal 

Wlut'1 tlM ....... of I~? --Mls,tlom-toM•---... 1om .. 111e 
.......trt. PtitMps lt'1 a .,...._; • ,-rt It mutt N¥t tOMtthiftl to do 
wttllMSJl:INk,INftit .... •rswttMokllOIP'tNtthe~ 
CMlplder ............... .,~ .... ...,COfflplftJO,,enoR 

wnNWN.Tlttiduc..lM ... orlONflNlttMlaatOMI.,.~. 
l.....t.dlllk:tta.e: lwassceptiuil._U..,rnstu.cl-outcroue4111Y 

Mlk, espedaly .... I CMN to tM ... 'A lteW ste, ... to ntablish I 
Miii NM•HM ,.....i~....,..MNCI Oii txtlffllhre 
tx,-tiNill~MclolftdridtoprodMC:tt,'-tllit: ... t.M ..... 
.... ~Mt111xt.MiiteopertiNNIU.PClll-*et:.,.~a 
................ it. 

Tltefirsl~btosltlNtd(emlsip:'Myn.,anotlMf'Japanae 
...t.c:t.rer ewterin& tlM tr.,..' a.t tWs OM cOIIW haft more to 
NCNIIMfMI It tllN MOit. .......,. NC is on to 11ood tMAc, le.rMI& 

-lb------tlle--od 
...... teMI to Antr ... lnt ,ear, It It.as lbtck to wt.It it'spod ft. Tloo..-,.tloiopsoo•_uolt.,.....•-..,.....­
tlt.ail:co.nectsteaNl~~COMIM'lef-l&Kor32K 
o1RAM,32Kol-,32 .... 24-,256"'192_16_ -----Wltll IVC's wt1 .......... HnM forridto USMttt recordtn N4 
VNO..._dilks M IM't• MIM: .. a qlMstion oftlM '*"INI"' enteriftatlM 
,enoul~IINltl.tnMldiltea uturalext""*' .. lb•xistiltc ........... 

c...w.,, -~. tlM ............... ,....,. Miee.tfllakeoftlM 
...... l lhlrptto...._u..ttor ... ,tlMprodildisdntiMclon t, 
........... MWMt .. u... .. ......,.*oad ........... . 
wWlel.After~lllef....,'santksOfltt.eir,-tallleYCR -..-...-111111ei--o,1.-... -.r ... 11.o 
8INf al tlM lttle T8IIMIS IMtny ...._, cottned tlM f....U, COM ... etto 111e.-...................... U..,,at.1t .. __ _ 

~"----- ...... Ille ............. . n. pou,iMlities optnN ., .,. 1wtertKN11 wn a rideo disk ... '"" 
...,. itfftripiftll wlten JOU take account of the vast MMUnt of Yisul 
....,,.._, YNl'IMl.liCMston;HdtMl6Nd.c:ceuc.,..Wlitinof tllei.«_k_ ... ole<l_tlle __ 
of tile ROM .«ks ~ Not Milo tile IVC COllllllflM: 110t to IMfftioli tut tlle- .. - ........ ole<lto-k.o. 

....... UYft, N'Vfflblrn, ........ - ....,, Nd '""'" ., 
_ .... __ 

n.n•MMOre-,ot1 .. M.W.NtN1lytoread....,......._CM1 
ICrffn W ... thtfll N (8ttllt'ltfy ltastJ ttil pktum. Nd~ 
-- ... ,11.ot .. ..._ _ _..,. .. ,.. _oct_tlle_. o.111e-..w.,11oopo1_ .... __ • ---·-·--.. ·-·­t.NSwertlMMffl' ............ lf .... tlMfvbtre Mipl,.....,. ................. _...._ 

8wt M d ...... IM WNMlerill& wllat tlM opposite of • IM....t ........... 
WW.Ute wetttn11 wcwW womn....,. • cw, slNwtlp J.,... is PM1 

ttw.cll •lnlNriowtdwtil;tllisisledMtbytlMCOMput111nt.abnW ..,_vCR...i _ __,_...._vca,..-111 
,-rticul«isNN-nf•n....,•re~ -n•M...,. .. , 
INrt:NCWN'tlNlarttinr&MlownMpply .... Jlttt)'t't. -.-tlle-fwVClblo_.., __ 
.......... totlle~C-.next-.Nk_,.._ _, .. _111es.----­
....... W J-,.NM wfsiton to tlM C.... f.c:,e H ··~ 
-.-~ .. --,_..,u..,, ......... .._ .. .,. ... u..,.wnt11t..,. .. tta.tJ• ....... ~• -

Soft change 
Lool out this )Car for I new 
1..hrccuon m m1ero!.Of1v.arc. 11, .. n·t 
qu,tc p~. and 11 isn 't pure!) 
educational - recreationa l sc, (t . 

v.are.soo1hcv.ay 
Thi) 1$ the prcdtction or Ch,-c 

D1gb,-J~. hc.d or \\ebsic~ 
Softv.are. the compan) tha1 i Up­
phc!i maJOf cham~ )U,;h u Boob. 
Tc-oo and Kcth ·Gamt'~ art ,m· 
po,1ant bccau'ioC lllb learn 10 use 
the rompulcr throupl 1Mm. and 
there arc probabl) uhdcdocalion· 
11 rca!iOnsv.h~ v.c\houldcrK'OUra,:c 
th , .. : he w ,d But sor1v.,uc sup­
plM"I") ha, c IOI 10 mme hc)ond 
ga~· 

Mr D11h,. Jot"1CS referred 10 a 
computer romptt1hOn 1n the area 
around \\ cb,;tcl°'· fOfmtr God.aim­
ing offK"C!i; 11 -.-as v.on b) a 
(l.\.)ear-old. and 70 pe r cen t o( the 
enlric\ came from v.omcn Tht 
1ma,gc of lhe ahcn-<.aJ>rm& 1union 
ob\otOuSI) o«<b IObe upd ated. but 
prdening pr o, ram\ and che\l 
frcczcr ~lock control aren·1 lhc 
an§v.cr 

Wc~1crs ' t'iac-l.1round I'> 1n 
boob. 1nd Mr 01gb)··JOM~ ~~ 
1hc 'iQ{tv.a,c 1ndu,tr) dc,c&opng 
along parallel hncs - e'i'«'!all~ 

Matchmaker 
takes on an 
Octopus 
Louon Computcn h3s launched a 
S)"'\tem 10 11,e more J>O"'er 10 the 
estate a,cnl'sarm-Of m th1scasc. 
e1iht urns Its \l atchmal.cr pack· 
age ,~built around1hc I.SI Octopus 

Matchmaker 1s~1gned 1oau10-
n1a1c one of an estate agc nh most 
common Jom. ma1ehmg che nts' 
rcqu11cmcn1s v.11h 1he propcni« 
on11shooh. lt 1tso1akcsonthc tasl 
of an an11 nJand aJdrc\S1ni r,opcr­
ty deta1h ll ard.,.,arc anJ §Oft-v.arc 

"'here boo l s and pt'O, rams uc 
p;tcl.agcd top:thcr 

A1,,1d1stnbutor.1 .. l1ng pro,rams 
from )()ftv.arc hou-.cs and pre<,,ent· 
m& 1hcm 10 rc1ailc~. \\ cth.tcn •~ 1n 
a good p<h,IIIOO to d1r«1 trend<. 
through 1b bu)mg J>O"'Cr - this 
sta rb from purch oommcmal 
rcawns but ~Id ul11ma1cly be· 
ne fi1thcu'iCr ·¥.ck>olfor~k>l,m 
the marl.et v.c If) to 1Jcnt1f) ea rl) 
on v.hcrc there,, no "°h""a rc and 
v.c v.111 tall 10 <;0f1.,.,arc produ«r,; 
about ~~1bk ,cn1urcs the, could 
,o,n1ntofillthcga!)'.'hc"31d Some 
ear l) prodU\:h of this t) pt or 
co-operation roukJ be ;,oftv.arc for 
the d1!klblcd and for children ,n 

""' rhc benefi t 1!in't confined 10 the 
range of 'iOflv.are 3\a llablc a 
d1smbu1o r the size ol \\cb!.t cr.; 
help§ to 1ncrca-.c the ~tab1ht) of lhc 
soflv.arc supphe r. and Mr 0 1gb,­
Joncs poin1cd out ·\\ e ha , cn·t )Cl 
had a case v.herc .,.,c·,e had to talc 
out a prodlk'I bcQU~ I he \Upphcr I) 
nolongcr,nthc m,uL c1 · B, plaan1 
1b ordeD v.llh soft.,.,arc house\ four 
or c ,ght v.edr,'> ,n .d,ancc 11 abo 
promotes stab 11ity. v.hich 1s good 
nev.-s for Mlft-.arc bu)Cl'5 

toec1herros1 £5.1.N.ll 
The ~hUm c.>mC, ""tth a 

\.c)boa rd mcrla) g1,mgM11.:hrom· 
ma 1,<h as Propcrl) (~ u,n. Oicnt 
CnqUII) and olhc~ to make II Clil)) 

'""" The \Ohv.arc dc\11n procc~ "''" 
helped b)· 1 Tunb n d!< \\clkeital c 
1gcn1, and Lo"1on', marl.cling 
mana.,cr Chris Roffe) §aid that 
nobody v.ould need a rompu1cr 
SCICnct degree to US(' !he S)Stcm 

1"hc bas11.: Octopus h.1s a -'OOK 
florp) a nd a ~\ thhardd " l.1ha1c.in 
be cxp.tndcd to 40\1b Lp lo It, 
1crm,nah can be supported If )OU 
alre~y c,v.n an Cktopu~. the \Oh· 
"".UC aloncv. 111~1 £1,1.5() 

Loxton 1s on i)63..a 2-134."Q.) 

Sunny outlook 
for Osborne UK 
Things arc looking up f0f°"1orne 
users as fur1hcrdc,clopmen1s m 1hc 
States RK'an 1ha1 the UK oulfi t """' 
be marlc ting and d,,1nbut1ng pro­
ducts."' h1lc the manuf.te1unngwdc 
..... 11 be handled b)· a n independent 
oo mpany 

11m mo,e ,ucngthe ns <hbOfnc 
UK', comnulmcnt 10 produce 
mac"hlncs under the romp.n) ·s 
banner and SUPf'Ofl 11~ uo,cn m 1his 
country dcspl1e ,u lroublcd past 

As parl of 1b re launch campaign 
m the new ,car, the compan) 
intend\ 1oscll 1he Osborne I v.1th Iii 
free bundle of wftv..uc for under 
£1.CXX). In adJ1tion USCD ""Ill be 

abk 10 UP1rade 1hc1r Oshornc ls 
and Ex«u11, ·csv.1than800K floppy 
d1s\.dn,c.and 1f)ou·rc 1n for ma~ 
stora~. a 10\th hard d1sl. ,crsion 
for the [ tCCUtl\C -v.111 al,;o be 
a,a1lable Andthclon ga v.ancdP(' 
compa llbk Eu·~ut t\ C ""hich v.·111 
run IB\1 PC ssoft v.are,~sullon1hc 
cards 

An) Osborne u:o;cr-v.hoJOIMlhc 
Bn t1sh Osborne Owncn , Group 
(BOOG) can ta ke advan1aac of a 
1cn pe r cent discount on producu . 
'Thearoupahooftcn the possibt li1y 
ofmflucnana lhc manufac:lurer . 

Contac, Brutt DurM" on 0.94 
44514.S ror runhcr 1nforma11on 
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Elstree hunts 
ProCalc bugs 
By_ .. _ 
1'0 IOOOCr ha, [lstr« C'ompu1cr 
Ccn1rc produced ,1 ,prndshcct 
program fo, 1ht- Nev.brain than 11 
ruM 1n10 comr1,un1s from ll!>Cr\ 

The program. ProC:ak, 00\h 
around UO anda mn toprmKk the 
usual q,rodshcc1 fklht1h for the 
rca'ntl)rescucdnucro.llov.c,cr. a 
nun1bcr of problems v. 1th the r-tel 
age h:nc aJ)flCarcd 1h;u ma) l1m1l 1h 
U)CfulOC'SS 

11w:-fiNI ronttrns the ma'(1mum 
MZC: of sprc.11dWc11hc pn~ram can 
handle. The manual \J)'li ur 10 10 
pages of lO rolumn, and 2.(,() rO"'-.. 
can ~ u'-td. depending on ttK­
nK"morva,a,laMc L,:nfortuna1cl\,1 
11,n no 1nJ1ea11011 to 1hc U'i,C'r of 
hmr, to cakul.111c m at.tu~ 1hc-

maximum for an apphca1,on 
Al a rnult the rw~ro1m crashes 

v.1thout v. armnt v. hen the memory 
required nett~ v.hat ,s a,adablc 

Alan r,sh Elm cc·s sof11to;uc 
manager aJm,ncd that 1h1, could 
m.il.c 11fc dtfftrull for ID.en h 
\()ffl(l1mci.happcns that )OU do not 
lno• a fauh cx1sb unlll a r,fogrllm 
goes out to u-cn In 1h1s ca-c 11 ,s 
ck .uh 1mportan1 for U\ to "'nte a 
chcd, rout1ncmw1hc pr~r am and 
10 "'un u-.en th:u the) arc­
runmng out of mc:mo')' and 11\m,: 
them()f»ionson "'h:u the, "'ant 10 
dont"<t:he~KI 

Another 3rfJ,nc nt problem 1s 
1ha1 the proaram era~ 1f a 
calculation use\ formpul the rC'sulb 
or a pre, ious cakulJoon 

-- --­..... .., .. ~..., 

!-~~~~~~~~~-

.... ,- '4 ........ ,.. ........................ ,....._.,.._ .............. ............... ...__.._ 

......... ,......, i...c..­

......... tlOl ........ ~ ... ....._,..,mu~ ................ ,. .......... 
lla~ . ..._ ll •CMU7 ,._ 

Ja} ,- ···-· •:.. 
Keep your eye 
on the price 

£22.90 for an 1tC'm th,U had bC'cn 
.d,cr11..cd the prc\lOU\ da) al 
£19.irc;. On quer\lnJ 1he rn« he 
"'as told that (22.90.,.,,11,n&fit, ta~c Basic truths 
II orlea,c it ·11ook 11 httJU'><' I thd Ila~ 811thd:i) 8J,K 1 Comctd1n1- True Da\K': hopcsth.iit 1herc,1scd 
oot "'ant to d1...appom1 m, ,;on,' he "'11h the 20th anm,cr.ar~ of 1hc- ,ers,on "'•II be adopted as the nc"' 
w ld PC\ birth of 1he11 nov, "'1dcl)·USCJ standard by J)('rsonal micro manu· 

\\ c ron1ac1cd Sonk. ro10 and language, Profcswn l<emc:ny and fac1uren llabohopesprten.,.,1llbc 
l\11C'roCc-n1rc.1huhopronccrncd , KuntofD:mmou1hColk~plan10 kepi lo,,. lo encourage us U!iC' 1n 
and 111mmc:d1ateh adm11tcdthat Dr ,e.,.,ntc the enfant 1eml,le cduca11on - the on.g1nal 1n1cnt1on 
Gnbbrn h.td ml''>laLenlybccnO\cr- True B~te Inc, "'llh financ1ng for Ba~ 
chu~d A ~esman ~,d 1ha1 he from u- Oartmouth \ludcnt~ and Baste, as 1mplcmcntcd on most 
"'ould ronta..:t Dr Gribben to thr« profcSMOOal rrOf!rammcrs. m1eros. lea,cs a lot to be dcwrcd 
arransc a refund 8u1 hC' did po101 has b«n founded 10 pcrfcct the True 8 11S1C ma, provtdc §OfflC 

Arc the rnccs published m a,her- out th.1t pncn do occast0n.1lly l.1n1uagc" The ncv.· \Cf'SK>n. "'hK'h eit"tcns.ons and 1mpro,cmcn1s. but 
l1!tt'mcnb!MK'fcd" change afler the) h.i\C ~en a<hcr- prom1!.tS po, 1abth1y and 1rc.aite r ,Cs doubtful tha1 11 "'•II prO\idc a 

Thcque\tion ar~111,hc-nDrJohn , tlst'd , and that th1, ix,ss.1bthl) I) structure. should br autlab&c b)' dlalkngc10'11Cl"O"iOffs.,.,ell~s1at>-

I-G-"bbe_o_or_Lc_•~-·-"-'"-"..:.f«l __ =_"'-'°"'-•_•"-'"'-"'-"-"-"_'=_"'--'"-'"_m_o_l91l,1 _______ l1shcd \·ersion 

SOfTW ARE PCN rounds up the software releases. 

Games 
s,.ct,-: S1ndau has brough1 out a 

nc111, tra1M.h or RO\ I cartndga 
for lhe lnt crfaa: 2. At the 
rcdoct'd price or £9 9.S art ~ !>St. 
Coolie. ll ungf) ll oratt and 
I lorKC' 1md the Sp!Jco At thc­
h1ghcr pr1CC or £14 91 arc lop 
st'lkD Jctp.ic aod Tranz·am 
Mcanv. h1lc on 1hc cass.c11c fron1 
lmagmc has brought out a .,.,a, 
1tr1lc&) pmc called Stonlcn 
Wntt en by the au1hor of Mobr 
Maul and L.zoom, 1hc 1.1mc 
futu res e lemenb of arcade 
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action 10 pttscn1 a m) thicat 
connic1wme"'hcre 1n 1'orthcm 
(ur(lf)C. Al!iO from Imagine 1s 
Alchemist. a rc1l 11mc 1r.1rfi!C'; 
a<hen1urc lh31 h:n 1hc hC'ro"'1th 
the J)O"'<'' 101 ~rn h1m"C'lf 1n10 an 
eagle fl\lng O\cr 1he obo;troc· 
t.on, m thc-"'.I) of h1~ quc-sl 10 
,t.1) lhc drc..dcd "'orlocl Both 
1ame,arernccd11l C'i.~ 

B8C: Papillon Sor, .. arc {01·518 
1414) has "C'Curcd lhc d1~1r1bu-
11on nghh 10 the h11hlv rated 
~I 'cm up galt'IC Lalag.ai 
Selhn,: 11 £6.90. u is red.oncd 10 
be good cnoup 10 ou1scll 
Arcadian~ . ~hero Pov.er 1s 
I.C"cp!n& up 11, recent Rood or 
M>fl"'arc "'11h fi,c ne"' arc:tdc 
action1an\Cs. 1'cmcs1\(£7 .9:'i). 
Bum~e Ike {£7.95). Cosmic 
Comh.11 (£6 ~). Space-J.11\cr 
(£6 91) and Po<.1tron (£6 ~) 
Other ftC\Oo add1II0'1\ 10 1ts 
catak)suc arc ln1er1alac1,c 
Trader, a role pla~m& game a t 
£8 9:'i. Oraush1, {\!'Iii lc\(:ls or 
~a) for £6 9:'i). and "1 zanh 
Challen,c. an ad,cnturc at 
£7.~ 

a,,,. : Pete & Pam (0706.? 12Jl I) is 
no.. abk to offer ln(ocom's 

most rttenl .ad,C"nturc da<;.S11C. 
Suspended Al-a1laMe on dbL 
for£33 9~.1hc1an'C'ca~"~ou ,n 
the role of the ron1rollcr of I 

netVoOJk of compu ters and Sl'lli 
rohou "'•th "'h1eh )OU h.1,c m 
nu 1n1am the planc:1,.' cqu1hb­
num You arc a"'olcn from 
)OUr cr)ogcn.c ~\cc=p and the 
n1gh1marc= bcgms Al'iO 
from Pc::1c& Pam1\0um1p. a 
1amc for"'hk.·h ,ou .,.,,II rcqu,rc= 
• coml>ln.11ion of s1ra1cg) and 
lucL 1f )OU arc 10 ;1n~"'er 1hc 
6.000qun11onsrorm:tly. l 1can 
handle 5C',eral pla)cn at once 
and costs (26 9S 

Business 
._ : 8ook5C'llcrsc::11n~11cus1om 

designed packa,:e called Dool,; 
Order Rcg1slc1 and lm cnto r)' 
Sy-stem from AJlPl,rel. (Ol-995 
""'6) 

18C: Gcm,n, (O.W~ 261165) has 
rombmcd some of the more= 
u~ful bus1nc,, )()ftv..arc prog· 
ram~ to form fi,c combtnaoon 
p.ac~s. c=ach ronliunmg I sc=kc­
uon of rrog.rams and m:inuals 
A BBC user can obt:un ,.,.,o of 
the'iC p;acls fOJ un<k:r £2-*0 
contilmmg such programs a\ 
pa)roll and "'o.-d prottss1ng 



Ringing changes 
in micro sales 
tr )OU .... a\.c up OM mornmg 10 

lind a frcczmg cold ulc~Jn llos· 
g1n1 mtcrO'll on )OUr doorslcp. 
don' t bt surpmcd 

D1stnbu11on of compute r-re· 
la1cd produet s is 1n troubk and 
ncv. mtthod5 must be found. 
lk"\.'OrJm1 m a rcport out horn 
marl cl r(",('arch corn pan" S1ra1c1ic: 
Incorporated 

·\ h crocom pu1cr 0 1~mbu11on -
!he Kc) h~ · lool.:, al the 
changes m dl'mlluuon thal mu)I 
romc ahou1 due to 1hc oompu1cr 
marl.et'~ c~~ed 1rov.1h Thh 
.... 111 mcan t'\Cn more (anJpcrhaps 
bcttcr) v.a \'\ of ..clhn g \OU a 
micro 

Str a1cgK' c,i;pttb the number of 
pcnonal rompu.tt'r.. shipped 
1hroug.hou1 1hc .... Ofld 1n 1982 ro 
doubk ro .I .5 milho n m 19x.5. and 
d1smbu1ion channels muSI bt 
found 10 deal ,.,llh th is 

One Cl(~('d ffl('lhod IS the 
door-ro·door approach .... 11h ~k~· 
lnt'n sdh ng m1e~ as the) do ,.,1th 
double g_lazmg or cnc)ck)p;lcd1.ais. 
.,.,h1lc anothcr channel hlt'I )' m 

emerge ,., 1hc PC supcrmarlct 
s<lhn& a rangt of mteroo, and 
rcl.1tcd cqu1~n1 under one roof 
from \UtOU\ manufacturers. 
rather hlc a compute r fair 

A more obl MIS mtlhod and 
11Jcad) a grow1n1 ~f'IOffl('non 1s 
1ck<.hopprn1. K' ordc rmll producb 
\l a 11K- rommun1catl()n\ ll'IC'dm 
from a g.an1 crn1ra l shoprmg and 
d1stnbution m«h,.n,sm 

Among more ron\enliona l 
methods ,s the JXM•btht) of rc­
gK>nal or na tional brolcr sale:$ 
fortts, e,allmg on tndl\Klual u)('~ 
"'1th comJ'KmcnliU) ln'<'S h om 
d1fkrcn1 manufK'!urcN 

S),1cm houses a nd rc1a1lcB 
1hl c v;11\ expand wiles for«s mlo 
horizontal and \Crtia l mar\cb. 
cg, c-doca1t0nal. medical. banking 
1bcs,c areas <AOUIJ demand C'INO­

m,scd sof1111arc III uh ~k: s and sup­
porl m iff fam1har "'uh spce1fK' 
marlcts 

D,stnhuoon of k) .... to'it home 
computers IS C"<pc<"IC'd 10 SJWt'ad 10 

JC'"'clkry shops. supcrmarlch a nd 
chtm1s1s 

CMII IEIDft-,,....W u.lri ................ calllst. dlNrJ...._. ... ,,. ....... ,., ............................... .... 
0.taS..-..IOIMUl:SlJM&~•W ... a ... -lllt,.MNX ·20.AI 
........... ,,......., ... r,...,..., ....... ,.. ..... ltrtck .. 
.............................. call .. .,.. .... ... 
~w ............ cm ... •-'-IN.....,lla...., .n......., _ .. tl50. 

PERIPHERALS PCN rounds up the latest add-ons. 

PtWen: The h1rlh is o1nnourw:cd 
of an add1t10n to thc Brochcr 
,angt- - 1r 11 iro,.,, m\k.h 
rur1hcr 1hc)°II ha\C' 10 find 
..c,t'n hn<k~ fix 1hcm 
Thc no. model 1, 1hc JIR 25 
dat))'Whccl pnntcr . ""'hich 
operates a, abou t 2.1 cps and 
has such k aturcs as 1ett· re· 
pnnl . a .lK hufkr and d.ita 
1ra nde r up 10 960) baud II 
COSh £79.5, v.1th a Centronia 
Of • 5tr ial 1111erfact. The shec1 

kt'dc r 1s an eitra £22'0 and 
1rac1or kcd " 00 The d1~1n­
hu1or 1~ 11'1.lmt' S)-..tt'm, 
(® 421'i-HIJ 
EuroC'l«1romc,.· (02.12 ,s:?009) 
ZX Lprml CenmNJia interface 
for 1hc Sp«lrum 1, nov, a, ad· 
abk 1n a \C'f'IOO 1hat will run 
v.Hh lntt'rf~ I and MK'ro­
dme ~ If you alreitd) ha,e 2X 
Lpnnl lor ll aron,crsioneanbc 
ea rned out for 0.2.5. 
IBM U)tfS 1n1erestt'd ma "{>OC 
of plomnJ can nov, • use the 
P rm1ron1x MVP printer plotter 
- Un1,·ersal MK'ropcn phera ls 
(01-683 0060) has 1nsened a 
modified PRO \ I 10 mal e 1he 
unn PC-rompaubk lb pk)t-
1mg rain are 8, 16and 271n per 
minute al a ma,i;1mum density 
of IOOx 100 do1s per square 
n,ch As a pr1ntt'f 11s h1ghes1 
speed tS 6CX) c~ The ba!IC 
prtcc IS (2 ,96() 

~ 
l-2* .. • sv.i."""' "'°"' AMlfa. 

()umt' , 1hc or1gma1or of thc 
da1~y ... hccl. ha) "10\ed mto the 
pcr-.onal computer ,.,(Mid w,t h 
•h u.'lterpro :?O. a 20 Cf"'<bl))· 
w hcd Oumt' 111111 ,u!"P) the 
prmtc r 11111h CenlfCKll(-,,. K'n;,I 
and Oumc= p;.ralld The unit 
rom£747 . 

ow,, Stenp : IIA L CompulCf' 
(02.52 .51717~) ·~ dl\mbulmg 
high density Aml)n llow) d1)I.: 
dmc~ that .... ,11 ii,c )OU .l 2\ lb 

unrormancd The prict to 
dcalen I\ (3.[? per unu. whK"h 
wund, a, 1huu¥.h thc co,.1 per 
l\l h ro \OU will he not far off 
£125 l lk' dn ,c ha, 1h 0111n 
lmcl 80'1 proct,~r 10 handle 
real ·IIIT\t' contr,.i full("UOns 
Rekrrcd IO a~ thc IMO. II 
mt'asurt') J 25m h) :t 7.51n b~ 
&n - 1hc f\opptc~ 1hcm,ehe, 
a rc .5 !..'i1n d""' and the 1nter­
facc 1s Sbuga n -rompauhk 
A\eragc- attc:s) llmc ,~ AA md· 
lo><CO<><h 

MNI-.: nT Tck,1~ion and 
VKleo'\ ronmllutlOn 10 a col· 
ourful ne111 ,car1sa pa lfofl-lm 
mornton The RL2301 I 1:Ae\ 
RGUS mput a nd costs ilSO; 
the Rll.1 10.M t \ for micro,. 
1hat only g1,e PA L "gna ls and 
11oomOIO . 
For more 1nform:U10n cont act 
01-930 6711 
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Don't wait until the year 

21st Century technology is here today 

THE NEC SPINWRITER 2000 

• I 

The Evolution 
of a Thoroughbred 

FEATURES: INTER FA CES 

4000 hou rs MTBF 
Linear Stepper Motor Drive 
Up to 9600 baud standard 
256 character buffe r (2048 opt ional} 
5 copies 

e RS232 
• Centron 1cs/ Paralle l 
e IBM PC 
• Otablo and Qume 

8 step 1mpress1on contro l 
Detac hable Interfac e 
Up to 20 3 print Imes 
10/ 1 2/ 1 5 p,tch 

LOW COST 
HIGH PERFORMANCE 

Auto sheet feeder and tracto rs available 
Auto bold. underscore, shadow prmt 
20 cps opt1m1sed and b1d1rec11on11,I 

THAME 
SYSTEMS 
LTD. 

PCN JANUA R V7 19&t 

TELEPHONE: 0 8 4 4 2 1 54 71 
TELEX: 837508 

THAME PARK ROAD 
THAME. OXON 0X9 JXO 

NEC Business Systems I Europe) Ltd. 

DISK PRODucrs - Adaptec. Ar ch1..,e. H eur11ton. NEC. 
Quan1um. SMS. Sysgen 

PERIPHERALS - AxlOm. 81othet, NEC, Tosh1b. 
Ml(ROCO\IPUrCRS - Onyl(. SMS. Quo,um 
,._Cn\ORKS - QUOJum 



~ 
382 Kin gs Road , 

Sl/'/3 

pECIAL £1 · ··· 
S oFfER Off ., . . 

ORIC SOFTWARE 
Oept PCW(t ), 118 Worcester Rd, M>lvem, Worcs, WRt4 tSS 

SPECIALIST SUPPLIERS OF ORIC SOFTWARE 

THE SINGLE SOURCE SUPPLY FOR ALL YOUR ORIG 
SOFTWARE PERIPHERALS AND BOOKS 

CAT ALOGUE WITH EVERY PURCHASE OR 
SEND £1.00 WHICH WILL BE DEOUCTED 

FROM YOUR FIRST ORDER 

SOME OF TME nrus WE HAVE AVMWLE 

AIRLINE 
BIORYTHMS 
BRtlJCOUT 

+30 MAZE 
CANOY FLOSS 

1' HANGMAN 
CHESS 
CUBE CRAZY 
DALLAS 
DIGGER 
DINKY KONG 
FANTASY 

oum 
FLIGHT 
FORTl< 
FRAN KUNS 

TOMB 
GRAIL 
HARRIER 

ATTACK 
HOBBIT 
INVADERS 
JOGGER 
MORIA 

'31( l .15 161'31< , ... 
161'31< 5.115 

'31( 1.15 
'31( l .lO '31( t .15 

48K 17.t5 
'31( , ... '31( I.II 

16<1'31< 1.15 '31( l .15 
'31( l .15 
'31( , ... 48K 17.15 
'31( 1.15 XENON·1 '31( I .IO 
'31( .... ZODIAC 

ADV'HITURE '31( .... 
'31( 1.50 ZORGONS 
'31( l .15 REVENGE ... .... 
48K 17.ts ... .... 
'31( 1.15 

16'0'8K 1.15 
48K H .15 1.15 

161411( , ... ~~ =:r:s~~-;/~ '31( 1.15 
'8K 1.15 lor 1to7 FREElf 80ROVER 

ORIC SOFTWARE 
118 Worceater Road 

~ l;I:) Mol vem Worc o. WR141SS - ~. 

Come in and see us, today! ~-------'1;,.'--'•
1
"'~~"'.:'-'~"'·"'·~"'1\"'~c=c•..e:"'J1"':!"';.,"'

6:=------' 

DISCOUNT SOFTWARE SUPPLIES 
AMAZING SOFTWARE BARGAINS BY MAIL 

TELEPHONE ORDERS WELCOME IOOs OF TITLES AVAILABLE 
PECTRUM OUI PM> COMMOOORE 54 
1 MANICMINER 1Ui8YTEE495 1 KOHG 
2 JllPAC UlTMATt:£450 2 SCAAM8LE 
3 ATICATAC ll.TIMATHHO l ATTACl(OFMUTANT 
4 LUfrWl.lltAAN UlTMATE£450 CAMELS 
S PSST UlTIMATE £450 4 r.MIIUHR 
8 ZlOOM IMAGINE [4 49 S HOCMR BOWER 
1 "IWlJI> YAAGM£441 

:='MTIIHGS =~:.: V1C20 
O AOMMELS REVENGE CRYSTAL £1.50 I MET ALI.AMA S 
1 THEDUNGEONMMTERCftYSTAL£650 2 GRIJfUH:R 
2 ~STOWER A10W11 3 l«.NM 

SHEMAO £5 25 4 IIEWITOtED 
3 0£YI.SOFTHEDEEP NQWll ~ JET PAC 

SHEMN>E5.25 
4 l(()N(i OC(AN[520 
5. P£NETRA TOA MELIIOI.IINE tcSE £5.1115 

ANR)G[699 
AHR)G[69!i 

U..NAASOf'T[6.50 
LL.AMASOfT[6.50 
ll.NiWOfl [6 50 

LLAMASOfl £5.25 
ll.AMASCFT [5.25 

IMAGINEE4~ 
IMMH£4~ 

ll.TIMTE£47S 

~ ! FOR SPECTRUM 

~

-

THE nunn11 - mCLBOURNE HSE £10.95 
VALHALLA- LEGEND £11.95 

All PAICESIHQ.llJE POSTIG. + PACl<I«. so«>CHECU/f'OSTAL OROEM 10' 

OSS DISCOUNT SOFTWARE SUPPLIES 
I POftTLANO ROAO, LONOON W114LA. 

ACCESS WELCOME 

USA ROYALTIES 
FOR YOUR 

EDUCATIONAL SOFTWARE 

SEARCH 
FOR RIGHTS 

For USA sales of published or not-yet ­
pub lished educat ion through games 
type software for childre n age 4-11 . 

Good money and royalt ies. 

Write with de tails of your products to: 

USA RIGHTS, 
c/o PROMI CRO LTD., 
5 DRYDEN STR EET, 
LONDON WC2E 9NW 

PCN JANUA RY7198-t 



PC ~ }erts 
Hardware Top Tw enty up to £1 ,000 These chart s are com piled from bot h independent and 

mult iple sou rces acro ss the nation . They reflect w hat ' s 
TW LW MANUFACTURER PRICE DISTRIBUTOR h1ppening in h igh streets in the two weeks up to 

1 111 Soectrum C99 1511 December 20. 

2 12) CBM64 (220 !CO) 
Neith er mai l ord er nor deposit -only order s I re includ ed in 

t hese listing s . The prices q uoted in t he h ardware chart s a re 
3 13) BBCB (399 IACI for t he no-frill s models and inc lude VAT. lnform1 tion for 

4 16) Sincl ai r ZX/81 ( 45 (Sii the sto p-selling micros is culled from ret ailers and dea lers 
th rougho ut t he co unt ry and like t he ga m es, Is upda ted 

5 (4) Vic 20 C,40 (CO) every alternate week . 
6 15) Orie l (99 (OR) (C:; ~ ;t~~~ ~ ~~~~~:t~r.~;~'~:b~ely for us by MRIB 
7 17) Oraaon 32 [l 70 IDD) 
8 (16) Atar i 600Xl (160 (AT) . ... . ...... 
9 1111 Lvnx4&'96 (225 (CAI Top Ten over £1,000 
10 (101 Shara MZ700 ( 240 ISHJ TW LW MANUFACTURER PRICE DISTRIBUTOR 
11 121 Aoo lelle £750 IAP) 1 (21 IBMPC (2 ,390 IIBMI 
12 191 Tl"994a (90 ITI) 2 (11 ACT Sir ius (2 ,525 IACTI 
13 181 A1ari 800 (300 (AT) 3 (61 Anr icot ( 1,719 IACTI 
14 (131 Colou r Genie (168 !LO) 4 (41 Commodore 8000 series ( 1,200 ICBMI 
15 1151 $hamMZ80A (349 !SHI 5 (41 Aoo lelll (2.780 IAPI 
16 (181 Aouariu s £70 (MAI 6 (71 Kavor o ( 1,949 (CKCI 
17 (14) Tandy Colour £180 (TA) 7 101 Televi deo TS-800 series ( 1,495 (MD) 
18 1171 Eoson HX20 (472 IEPI 8 (51 HP86A ( 1,570 IHPI 
19 1-1 CGLMS £150 1501 9 191 DEC Rainbow ( 2,714 (DEC) 
20 (191 Newbra in A (269 (GRI 10 181 EosonOX tO £1,995 IEP) 

••••••••:.:•• ,.,. ,.,.,.,.,. . 4 4 4 444444 4 444444 ¥ 4 4 . 
Games Top Thirty 

GAME TITLE PUBLISHER MACHINE COMPATIBLE PRICE 
SP AC 64 Y20 81 DR DR AT OTHERS 

llo-1 111 At ic Atac Ult imate . (5 .50 
... 2 131 Luna r Jet Man Ult imate . (5 .5' 
,. 3 121 Valhalla Leo end . 14.95 
... 4 171 Cheauered Flaa Psi on . £6.9! 
... 5 1101 Pvramid Fant asy . (5 .5' 
,. 6 (41 A nt Att ack Ouicksilv a . (6 .9 
,. 7 (51 Snlatt Incentiv e . CS.SC 
... 8 181 Flia ht Psi on . . (6.9 
1' 9 (61 Metaaal ectic Llama s Uamasoft . (6.04 
1' 10 (91 Hobbit Melbourn e . . . . (14.9 
.i. 11 1151 Hunter Kille r Prote k . £7.0! 
.l 12 (14) Kono Ocean . (5.9C 
.l 13 (171 Arcad ia lm aaine . . . (5.5' 
.l 14 (-1 MrWimn.oiv Ocean . (6.9' 
.l 15(23) Falcon Pat rol Vi ra in . £7.04 
1' 16 (11) Horace and t he Spiders Psio01M elbourn e . ( 6.95 
.l 17(-1 Snoo ker Visions . (8 .9S 
.l 181-1 Moonbunnv A niroa . £7.04 
llo-19 (191 Hower Bower Llamasoft . £7.5' 
.l 20 (-) Dimension Oestructors A rtie . (5 .9! 
1' 21 (13) Manic Miner Buobvte . (5 .9! 
1' 22 (201 M ad M artha II M ikroo en . £6.9' 
.l 23 (- l Cudd! Cuthbert lnterceotor . . (8 .04 
.l 24 (-1 Pene t rato r Melbourn e . (6 .9! 
11o-251251 Zzoom lmaa ine • . (5 .5' 
.l 261-1 Rommel 's Revena e Crvstal . CS.SC 
.l 271-1 Sire n Citv ln terceotor . . (8 .0C 
T 28 (221 Gridru nner Uamasoft . . . . . (5 .04 
.l 29 (- 1 Twi n Kinadom Vallev Buabvte . (5 .9 
.l 30 1-1 Death Chase M icromeaa . (6 .9 

PC!'I. JA1'UA RY 7198-t 



Manic Miner's 
marathon 

Regarding the lett er in l s.sue 39 
on unlimited lives for t he Spee · 
tru m game Manic Miner . I ca n 
confirm that when more than 32 
lives have been reached, SCTten 
di!tortion docs happen. in­
creasing with each extra life 
rece ived . 

I have no l used 1hc POKF for 
unl imited Lives, bul have played 
through the siages in a proper 
game. My score stands at 
1.033.993 and I ha\e 33 miners. 

I h:n c been caking photo­
graphs at vanou~ stagc!i ~h,c h I 
hope \\<lll pro\ c my sco re. 
ASk 'Uting. 
Humbl~ton, 
H ull. 

Can someone defend 
software copyright? 

Witham D1dan son's lcucr 
(Issue 20) has raised my ire . 
Now what' s all this abou t 'so ft· 
ware theft ' ? ll as so meon e pin­
ched someone ·s software which 
was meant for a speci al pu r­
pose? 

Appa rently no t . No . it' s 1h1s 
old bogic about payingo\c r a nd 
on ~r again for a nothe r pe rso n's 
~ork - somc1hing I ha, ·c nc \C:r 
q uite unders tood becau se I , 
hke so many othen. perhaps 
lhe majo rity . only get pa id once 
for what I do . Further more . I 
ha,·e no control o,er what the 
person who pa) °$ me doe s with 
the product . Not can I r elate 
what proporti on of his profit l 
get . ho~ e, cr 11 might affect 
me. 

So. v.-hat pncc this so-ca lled 
copyright ? It' s an ar ti ficia l bar · 
rier to enable some lucky peo­
ple to goon . perhaps 10 infinity, 
reaping rewa rds for a job tha t . 
let' s face 11. can o nly be done 
on ce. Sorry . but I cons ide r that 
dishone st. 

Anoth er int eresting pomt is 
that very ofte n )·our worth as a 
producer or o riginal mate rial is 
e nhanced by these cop ien . 
After a ll. 10 a la rge extent 
)'Ou·re ge tting free pu blicity if 
you play )·our cards right. So. 
) 'OU ha, e to wor k to re ap the 
bene fits of thai publici ty. O K . 
so do the copien : but 11's a lo t 
harder fo r them becau se they 
do n' t know the product as ~en 
as the a uthor doe s. 

A last wo rd on the subj ect . I 
thin k that . despi te dire wam , 
ings. people will go on copying 
sof twa re . boo ks. music etc . It 
costs someo ne money e,·ery 
tim e a case is bro ught conce rn · 
ing copyrig ht . I doubt if there is 

10 

Don't carry a LOAD o n your should ers , 
unburden yourself on PCN's letters page. 

any organisati on which could 
afford to pro scau c in a ll cases . 
and in any case who 1s to §.ay 
what the limits a rc. 

Co nsider fo r examp le that 
des pite loca l b)·e· laws, statute 
law and others, including law 
on copyrighl. peopl e still pla y 
radios in public places without 
licence . As long as radios arc 
made with this ca pability. this 
will continue . law o r no law. 
Yo u try to e radica te it . 
L Hipkin , 
St t \'tnag t. 
Ht rU. 

Problt m u. k-111/t" tt ma ) bt 
1mposnble to t"radicate. soft· 
i.·art p,racy u a cor1tr1b11tor to 
tht cost of packugts So 1he 
COIISllltlt rpays a11p t(l ) Ed. 

Final point for micro 
purchasing parents 
I am studying O, lc ,•cl compu ter 
studie s at school . and I ha \·e 
anot hcrvicwpoint on comp uter 
stud ies in schoo l to add to those 
already offered in Random 
Acce ss. 

I was a nnoyed at the edi tor 's 
reply lo Mr DWright (Iss ue41 ) 
on choos in& a micro for chil· 
dren a t school . Di ffere nt manu· 
factur ers te nd to produ ce ,.·cry 
dirrerent \'trsio ns or the prog· 
ra mming languag e. Basic. 
ma king it inadvisable for pa· 
ren ts to buy mciros that ar c 
incompa tible with thei r ch1I· 
drcn 's comp uters . 

My fellow pup ils rush out to 
buy Spcctru ms. Dragons and 
Vic· 20s, lea rn thei r rcs pccti,·c 
Basics 1horoughly . and '4'tltc 
e:<cellcnt pr og ra ms. But on 
dtSOO\enng that the) will soo n 
need to subm it a completed 
comp uter program to contri · 

bute to 1hc1r fina l exa m result . 
they vcnlu rc mto the co mput er 
roo m and he ad toward s the 
BBCs (all compute r prog rams 
for exam s must be writt en on 
the schoo l comput en, in o ur 
case the BBC .) 

They then att empt to prog· 
ram this compute r , or ~h ich 
they have very lilt lc know · 
ledge , unsucccssrully . The ir 
mind s arc filled with Sinclai r 
Basic . and they find t his un· 
famili ar programmi ng Ian· 
guagc difficult . 

I thm k pa rents should con · 
sidc r this befo re pu rchasing a 
micro for the ir children. tg if 
the school uses BBCs then the 
parents could consider pur · 
chasing an Elec tron if lhc BBC 
1tsc lf is b)'Ond t heir budget . 

Or wou ld 1t be be tter to wa it 
un t il a child ha~ finished its 
compu ter educa tion before 
purch as ing a micro? 
R Pitr rt'pom . 
Horslt'y, 
Dt rb) 1.1hirt. 

You mul..t' a good po1111 bw 
surt l.'' m ost JHOplt" i.·ould agrtt 
tha1 an,· comp 1dt'r 1.1 tNttn tha11 
11oco mp11tna1u /l. A lso. gt fltr· 
al/_y Spt"akmg. )'O lltl g JHOplt 
!t arn com pu1u sl..tl/5 qwcl.:tr 
than tht" o/d1t".1. so t\ aumg roulll 
bt'co1mtn -produ ct11·t . -E d. 

Another editorial 
policy required 
Here 1s a poem wnuen as a 
respon se 10 the 'Ed11or ' type 
lette rs: 
rm ta lk.mg edito n again . 
So me peopl e really a rc m.s..ane . 
To think 1ha1 1hosc ~ hose 
finge rs fly. 
A cross the k.e)'Sdon ' t curse and 
cry. 

Th eir programs hold mistak es 
so grand . 
Would take )ears 10 re-type by 
ha nd . 

An edi to r ~ ould 5>:'ne 1he da). 
But the irs docs no1 ha\ c eas y 
ways. 
Complex comm artds hke Is and 
Ds. 
Use less ones like X and Es 
The ) press RET URN and EN· 
TE R too. 
Oh . and X is fine I'm !old by 
)OU . 

PCM £10 Star letter 

Wh at I would like artd hope to 
S<C. 
A better editor that see ms 
friendl y. 
A full screen o ne so )O U don 't 
sob . 
W11h curso r keys tha t do the ir 
jOb, 

A sta nda rd one tha t ~ ou ld be 
fa ir , 
Used by Aco rn a nd Siocla ir. 
And Ti s. ORI Cs. App les too. 
Tha i is to nam e Just but a fev.. 

Microso ft ) OU a re m dt~grace, 
f rom fou r kc)s )OU use JUSt 
back.space, 
If it' s good hke )O U ma ke 11 

see m. 
Th en ~ hy do some prefe r full 
scree n~ 
Those that 11) bo thsyste mso ut . 
Won't c .. en ha\ e 1he small est 
doubt . 
About which is bes t t he) ·11 all 
agree , 
Tha t full scree n •~. bchC\ C you 
me. 

So com e alo ng. " e ha\ C to 
cha nge. 
Before the chance is ou1 or 
range . 
/ 1•lia11 Sk,dm ort , 
1'ro~ t ll. 
No1tmghamsh1r~ 

Share you r thou ghts in the 
UK's ln•ci.Jcst micro weekly 
letters columns . F'unny, feisty 
or fanciful . your letter could 
win you £10 if it's of ,tar 
status. 
WIITITO: Random Acce ss, 
Ptn on.a/Compu1u Ntws , 
VNU , Evelyn Housc ,62 
Oxford Street, L9ndon WIA 
2HG. 
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This is the dawning of the age of Aquarius-
and your computer christmas. 
~ 
t~ 

The Aquarius basic computer - only £.49. 95 
8K ROM, 4K, RAM Use<expondable lo 52K, lull 49 keys, 
16coloors, bultt-ln- M lcroson BASIC, Soond channel. 

~ 
~ ~ The Aquariu s 
ruefflOMCS expanded 

computer ­
only£19 .90 

The Mlnl-expondef odds 
two Joy-stic ks, two 

cartridge ports . two extra 
sound channels and allows 

simu ltaneous use ol software 
and memory cartridges . 

Include 
11\T&P+P 



SINGI.£ DRIVES CASED 

40 TRACK 100t<. £1 66 £144 .35 

Replacing your Cassette with a 
Disk Drive, means DATA ACCESS 
in less than 5 seconds! 
If you are looking for a guaranteed 
Disk Drive, fully BBC compatable, 
at a price that includes VAT, 
formating d isk , user manual , cases 
and leads, then just look at 
our all-inclusive prices ! 

lncl. Exel. 
COAL DRIVES CASED VAT VAT 

40 TRACK 200K £ 320 £ 2782 6 
40 TRACK 2()()1\ £2 30 £ 200 .00 40/80 TRACK SWfTCHABl.£ 400K £402 £349.57 

£520 £ 452. 18 40/80 TRACK Swm:HAel.E 200 K £ 199 £ 173.05 40 / 80 TRACK SWJTCHABLE 800K 
£65 .22 40/80 TRACK SWITCHABlE 400 K £ 257 £223 .4 8 OFS KIT £75 

P.S.U. £32.20 £28 

MITSUBISHI DRIVES - ~' 
400 K SINGLE DRIVE £2 13 .04 £245 

•These drives are tuly compa table with othef Compuler1 and can be used ahou kt 
you change your compute r . 

BOOK DUAL £ 379 £435.8 5 · ch eck OUf spec~ tenns f<>f EducaUonal Estabtishments and Government 

BOOK&"°""'......_, £399 £458 .85 
o.,,.nm.nts 

IIY POST 
Toe)UfChlst *"YOl ,-lle!"I 
lll"'(IJy ... " )Q# f~en'WIS 
•stt<1llfXl'llle.n'1eC04JO'I 
Ercbie )Q" cheQ.elPO 
O,ut,t)O.,Ac.Cft5(lr8an;ltyc#d 
PINtel'l'IIM~~IO 
w:::.i..EN CCM\1TER SU'PLES 
..-.clcxiettoacldreubtilow • 
.-C,W110Wdayslor~ 
& at l 8-00 poMage ~,......,.~on .. r::noK 

BY TEl.EPHOHE 
-401)8<13990 3 

Cr9dl C.dholdlrs 
~C.d<ln'f) 
ca,,CIUICN5<tby~ 
Ple,Me~~No.Natne. 

Vil• ,~ft. ~qv~~~~ a ~ ' ZJfi:lfJll Y :5c/<'./JZ:I 

DEALER ENOU/RIES WELCOME 
I Post to: VIGLEN COMPVTER SUPPLES lNT 7 

TRU.1PERS WAY HANWELL W7 2QA 

Please send me the foloMng rtems 

I enclose Che(J.JeJPO 10< £ ----­

I prefer to pay Access/Barclaycard 
(Delete whochevef not applicable) 

CARO No------ ---­
SIGNATURE --- --- ---­

NM'E ------- ---~ 
ADDRESS--- ------~ 

COMPUTE~ , SUPPLIES lNT 7 TRI.MPERS WAY HANWELLW72QA - Tet {Day) ___ Tet{E vel ---

Tet {01) 843 9903 C>..JI 

Le----- -- -- ------ ------- :s: :ic:.v:~: ~f'H~l\.~~llJ. ~lltl~ 
12 PC'~ JANUARY7 19St 



E c:- •lii•lliilll:tlwt!llillf3 ·· · 
Lost in a maze of bits and bytes, t rapped in a fore st of errors, bugged by Basic? Whateve r the problem, 
CA LL on us. Our pan el of expert s ,sa t your co mmand. 

Wrtttto: Routine lnqumcs. 
Personal Compwer Ne'"''S. 
VNU. faelyn ll ouse.62 
Oxford Street. London \V IA 
211G. 

A printer for 
the Electron? 

Q I "ou ld like to connte l my 
Elttlron to a Texas ln­

s1rumen1s Omni 800. 8 10 RO 
Tt-rminal Prlntrr. T~ users 
manual lhal t ame "Uh lhe 
mkro d<N$ not say an) lhin g 
abou t C'onn«ll ng th r mK'ro 10 
an)lhin g but a tape rtt0rd cr . 
Also, "ha l slops BBC 8 prog­
rams from running on t ht 
Ek-ctron ? 
Alfa,i fl ardy, 
Slough, Bnks. 

A ;i~~:cti~g o: ~~t:1;:! 
prmter-to)'ourne" Elect ron is 
1hcore11cally 1mposs1ble as 1hc 
mac hine ha~ no pr inle r m1er· 
race and Acom doesn't ha,e 
plans for brmgmg one out un11I 
at lcas1 the spring. 

l fo1,1,e,er. 1herc arc \\3)'S of 
gc11mg round this proble m. A 
Welsh compan) - S,r Comp u-
1crs, based in Cardiff - should 
ha,e a pnn1er ,n1erfacc for 1hc 
Electron available b) now sell· 
mg for abou t £45. The inter face 
lets you run a parallel prin1Cr 
and JOys11ds from the Elec­
tro n. 

ll o"'e,er, 1h1s docs n·1 help 
)OU much w11h )Our TI pnnlcr 
as it uses an RS-232C serial 
m1erfacc rathe r than as talldard 
Ccntro mC!i parnlle l to get in· 
forma tion from 1hc computer. 
The re are currencly no plans (at 
lea!it none 1hat we',e heard o() 
to produce an RS232C interface 
for the Electron m the near 
fut ure. although Acorn ha!i~ id 
in the past that the) "''II e,en· 
tually o ffer all 1he componcn1s 
you need to turn t he Eleciron 
1010 a BBC Micro and 1hat 
should include an RS232C 
interface. 

In shon . un less )Ou are an 
elce1ronicsexpc:r1 and "''lh ng to 
figure ou1 ho"' to solder some 
sor1 of home-bui lt RS232 onto 
)'Our machme (which 1s a 
dodgcy propos ition an~ay). 
t he best )'Ou can do is sell )'our 
pnnle r and m,esl an a parallel 
interface and any one of a 
number of cheap thermal o r 
dol-mat nx pnn1ers on the 
marke1. 

The ans"'c r 10 your second 
query is perhaps a lit1lc more 

PC'S J4SUARV 719&,I 

cheer). Althoug h programs 
will not necessarily run the 
same "'ayon the Electron as the 
Beeb. 

The ma,or differences are m 
thCSOL~oand I~, 11 OPI com­
mands. and in the lack of a 
Tele tc,c;t screen Mode 7 on the 
Eleelron. This means tha1 any 
programs 1ha1 start m Mode 7 
will come out scrambled o n the 
Electron. Thed1fferences1n the 
..C)l ... . , and I'' I I OPL corn· 
mands mean 1ha1 the Electron 
can only pla) one mu~cal nole 
at a c,mc (so any BBC program 
1hat 1mohes pla)ing musteal 
chords won't "'ork proper!) on 
the Electron); also. the Elec· 
tron has no\o lume control 

But , 1f )Our BBC programs 
do n·1 use Mode 7. re!) on 
,olume rontrol o r chords in the 
music o r sound effects. lhey 
should run on 1he Electron 
without any mod1ficat1ons For 
more de1a1ls on this and other 
Electron queshons lool 1n 1he 
PCN Electron \h cropacdm 
s1art1ng this issue 

Buying a faulty 
mic:ro from a shop 

Q About 6 mlNllhs ago I 
boughlaSpttlr-um . After a 

"'ttk it startNI to o,t'rhe a l and 
some- of the kry:11 ,wuktn ' t 
genttateeorrttt t'haraeten . t'tty 
rather took It back to the shop 
bul t9Uldn"1 1ttt • rt-plattment 
as the) "d sold out. This carr ied 
(NI for thrtt 1o11ttks. iO he askNI 
for his mlNley back. Because the 
shop "'outd onl) ~he a cheque 
rtfund , not cash . he look an 
Ork as a replacement, Now lhe 
Ork has broken. Wt took it 
back 10 the shop and It has bttn 
sent away 10 Mn.\.td. l"m rea lly 
chttSed ofT 1o11ith the 1o11ho'e 
business and 1o11ant lo know if 
there' s any chance or getting m} 
monc-y back from the shop. 
Nu:J..yMorru, 
Dumtablr. 

AYouseemloha,ehadarun 
of bad luck. We don'1 

un<krs1and "'hy.1f 1hc shop has 
sent off )·Our Orie for repair~. 11 
didn't do the same in lhe firs1 
instance w11h you r Spectrum 
Bui. 11 "'·ould ha,c been pru· 
dent to ha,·e laken lhe cheq ue 
offe red: "'edon·t 1hml t he shop 
has any obhga11on lo refund 
cash. The faults in the machines 
are no1 en1nel) t he shop's 
respons ib1hl). and the manage­
ment "oul d appea r to be aeling 
in good fa11h so you'll just ha,·e 

10 be patient "'a1tmg lor the 
relurn of)OU Orie. 

Atarivs BBC­
an old chestnut 

Q Considering 11111 asptt ls of 
comput us - gra phks, ooa. 

our , sound. mt'mor) t lf-<'OUld 
)OU tell mt "'hkh Is 1he ~ 1 
oomput rro ut ofthe HHC Mod t l 
8 and lht Atlilri 800? 

Abo, is th<'rt III m odem built 
forth t Ata ri , and ifso ho1o11 much 
isil? 
1'011/ t:dKartb, 
Cm,ibrr~rll. London SE.5. 

A !~,~;r'\~rae/::r~~!g c;·~: 
micros 1h1!i "ould be a full 10'\\.. 

Not bccau'-C 11\ea!i) to ans"cr 
- '"h1ch 1!> the bes1?' que\l1on\ 
nc"e r are· bu1 because much of 
the an!i"'er has alread)' been 
"'nnen m P(N 

Instead of refcmng )OU 10 
the back issues depar1men1 to 
ha,e a look al Issue 16. "'here 
Andre"' Tollyficld compared 
the BBC "'' h the Atari kOO. 
lei's see "hat he had to ~y 

Unfortunately )OU don'1 ..ay 
,... hat )Ourmamuseofthe micro 
11,.-111 be. Con .. 1denng all aspec1-.. 
a Cra) I might be a better 
compute r than a Beeb or an 
A tan 

The Atar i. according 10 
Andre"' 's re,ie"'. has 1hc edge 
m grap hl('), '()Und and colour 
The BBC. he "ays. has a 
superio r Oa-.ic and ts also faster 
In 1hcor) 11 has the greater 
potenhal for e,i;pans1on. The 
A tan 800, "''th 4SK RA\'I. has 
more memory for )OU 10 u!IC 

More lo the poml. perhaps. 
1he Alan 800 is now com1der· 
abl) cheaper 1han the BHC but 
there are reasons for this that 
might be rele\'an t to )Our 
choice Atan 1s roncentra1 1ng 
more now on lhe recent XL 
systems.; nobody "'ould sugge!il 
that lhe 800 1s gomg 10 be left 
high and dr) but )Ourprospeeb 
or continued ~ft,...,arc. m terms 
o f quantity and dl\efSlt), look 
better "'11h a BBC 

On t he subJect of modems. 
t heans"'er1sunequl\ocall) )CS 
You can get an expan\ 10n 
interface "'Ith an RS2]2 porl 
eh rough "h1ch )OU can attach a 
modem - 1hc cheapest "'ould 
probabl) be t he Pmm t(XX). at 
£69.95. If )·ou are p.anicularl) 
mte res1ed m modems keep an 
eye open for Issue 46 "'11h a 
PCN M1cropaedia dc,oted 10 
them 

Orie: objects to 
colour collision 

QI h111,c 111n Or ie and a m 
puu.k<f b) IMO lilSpe<I~. 

fl rs ll), 1o11hatls 1ht'ESC kt) for? 
It doesn' I slop a progra m 111nd I 
can"I Stt m lo u.w ii 10 send 
Nea l)" St"ql.K'ncrs lo ch:11ni.:t 
colourst' tc. 

Stton dl). 111sfar as I can "'Ork 
001, using serial attribult!i for 
lhero lour!i mt'ans I hat )OUCMn"t 
ha,e M chantCler mO\c loo close 
10 111 " all 1r the colours of ttlt 
t ha rat lcr :11nd 1ht- "'a ll 
difTcrt ntcolours. 
M J 8na"1. l,.mm(,ml. 
(hrshirr 

,\! ~1~S~
0
lre\~ 1~~he ,?r:c; 

collect 11 in Kl 'IS. then 1.akc 11\ 
A~CI I code. um·11 find II ha~ 
che,alue27. You,·ouldu"Clh1, 
m a progr.im lo prm 1de ii ur,cr 
"'Ith a mean~ of ·c-.(;.apmg' 10 a 
prCHOU', menu. rg 

1101 AS KL YS: II AS··· 
Tllf '\;I IO•I 

1t11t1 II AS=CIIRSC·~) 1'111:N 
POP REllJRN 

Thi., a~~ume~ that ,ou'rc in a 
,ubroutine called from "11h1n a 
r,re\lOU~ ~ubroutmc Jnd POP 
"'Ill RfTL RN control 10 lhc 
lc,el of GOSUB, ,1hme the 
calling routine ·1 hi\ lool, 
wme th1ng M.c th" 

MAl'I M PI/U 
(GOSUB) 
SECO'ID \ 1~~U 
(GOSUB) 
TII IRD \·IE\l'U 
(POP RL TURr-.) 

Thi., talc, ,ou bJd, 10 the end 
of the mtnn menu. rather than 
to 1he end of the "C('tmd menu 
"'h1ch1,"'hcrcRLl UR\/ alone 
"ou\d lead 

A~ for ~our -.econd quer). 
)'ou're qune right To ~t tht: 
colour for a character locall)' 
)OU ha,e lo place anat1nbu1c 10 
its left Th,, mean, that a 
character cannot gel nearer 
than 1 b)tC 1olcf1 and ngh1 v.alb 
of a d1ffercn1 colour 

For 1hc ri11,ht·hand ~,de 11 
"ould o, er"ntc 1hc attnhuteof 
1he"'all. !iCt1mg1hc "all colour 
10 the same colour as 1hc 
cha racier 

If 11 "'ere ne:<t to the left·ha nd 
"'all n "'ould o,el'\\"nte 1he 
pattern oflhe "'alt 11')('lf "'11h its 
o"'n colour attribute, making a 
hole m the v.all 

1) 
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Scaled a new PEEK in rnicroc om pu1ing? If p rinlcd your lip will earn you a fiver . 

1r )OU' n got somc-lhing to l"r o" · 
abou t .•• a bil or magk tha t 'll 
make- tht- "orld a ~llu pla« 
ror mkro ust-n, tht-n stM it to 
PCN Mkrowa vH--OUr rqu lar 
rHdtrs ' hints and tips P8Ct'· 
\\' t' II pay ) OU £5 j( "·c-print ii . 
Wt' II pa y ,ou e,t n mort lf)our 
lit llt gc-m gt'ts our , ·otc- ai; 

m krowa,tol'l htmon t h. Think 
on •.• and "rif t to Mkro­
wnes, PCN, ,2 Oxford Strtt l , 
Londo n W I A ?HG. 

Make your micro 
go Beep bleep 
When the follo"'mg prog ram 1., 
run. 11 1,1,111 enab le 1he BBC 10 
respond to a l..ct be ing pre,!,«!. 
"' 1th a bleep. 
((}(.Ol)I "; - &7() 
2()1•C( •<Ol>I <( 

J0?&220•UIUI r; \IOI> 256 
4<P&22 I •n m, '"'t· m., 256 
50[ 
60 I IH #7 
70 J\M.&1111 
80 
90) 
Tos"'1tc h the bleep on U.)(' ·FX 
14.2 and )>li'l-1trh o ff 1,1, 11h 
•FX13.2 

If )OU ha\e a more re~n t 
opcrallng ')1,tem th;m OS 1.2 
then )Ou "' 'II be.i.blc to \ar) the 
type of bleep )OU gc1 U.)mg the 
follow ing FX calls· 
•Fx 211.X Where X 1s the 

channel 
number 

• FX212.X \\h ereX 11,an 
Cn\CIOpe 
number 
(Otol27 in 
,tcp\Ooffour) 

• f x 2 13.X Where X 1, the 
p1Cch (0-255) 

•1-x 214.X Whe re X 1s 
thcdu rauon(O. 
255) 

Ankar Al, and 
Gun· Woolridgt, 
l/ attd$k'0Tth. 
Birmmgltom . 

Basically breaking 
in a Lynx 
With mochficat 1on. D P Ake r· 
man·s hmt (lss11t' J8J on dete r· 
minmg 1,1,het her the brcal.. l..c) 
has been pressed. c:m be used to 
w,pa Basic prog r am "' h1lc 11 is 
cxcc u1mg. The following fom 
hnes of Basic. "' hen 1nsened at 
the cop of )Our program. will 
allow )Ou 10 do 1h1s. On 

ex~u1mg )'Our program 00('(', 
hnC.) 2 10 4 can be deleced (bu1 
notlmc I) 
I CODI OHI056HJ76A t t0 4t 
rn76105 111 082003d42 11 
08c9 
2 1)1'() 1,,.1 &6'297 .&401 I) 

3 oro ... , &622n.&695-1 
4 P<Jld &622A,&<J 
Cln-t' Nr ... ron, 
c~mb ratt, 
Gwtm 

Setting your 
Spectnim FREE 
As the Spectrum docs nol ha,e 
a I R t I command a ... other 
micros do. here 1, a ,hort 
program 100\C' t rome II 

It g,,e., the amount of ,pare 
memory m b)le\ :na ,lah lc for 
)O ur Basic progra m 
999911 1-..•(PI I j,,,;?:l7,l(J+(256 • 
PI I K2J731)} (PI I 1o..2]653+(2 
S6 •PI I K2J65-')) · 
l'Kl,1"\PAM.I 
··:,:"ey11 \" 
MrMGroll. 
Rugelq. Staffs. 

Is th is how to get 
a tip in Microwaves? 
The (ollo"'mg routine. used on 
1he Spece rum ( 16.48K) ,.,a neat 
lnlle tnc l..1opnnto u11exton the 
scrccn. l tdocsno l u~ 1hcpnn1 
Matc ment 10 1cs usua l effect 
JO DOKD I K 0: l'API M (); l'K (): 

n s 
20 rKr""IT "This 1s a routine 
1,1,ntten to flatte r Personal 
Compu ter Ne~ so that my 
program gees printed m Micro, 
1,1,a,e"'" 

Keeping fine time 

JO IOM. X•22528 TO 22657: 
Po ... , x.7 : PAl 'ii 5."" " 
Note tha1 the '< "alue dc1cr­
mmes the a mount o f tex t to be 
d1spla)ed. l'0"-1 "<.7 -.cts the 
memo ry address ('<) for the 
screen te, t an d 7 denotes 1hc 
,, ... ro lour 

Also. try th1, 
IOBOR l)I M.0 
15 101t, • 010N 
201111 •l, 1t3S82: rAt'il I 
;, 1 \.I I', 

J0PAPI M. 7 
40IOM X•0 102J 
5011T1•l'>M.3SX2:1•,l'>I I : 
Olll'.~.\.:,t\.T\. 

Dttrrr,r Vtrgo. 
Wickham. 
NtwrtHrlr 11p<m fl "" 

Unlocking Sinclair 
Forth's potential 
Afte r bu) ing the Smdair Fon h 
cas~tte, I rea lised thal the r e 
was no ' '"'' ,s runcc,on ocher 
than " ' v 1,1, h1ch returns the 
AS< 11,aluco ft he key pressed co 
lhes tad 

The proble m is 1hac 1h1s v.a11s 
for a l..cy co be pr~~. unhke 
""'' "'Sv.h 1chdocsno1. 

To rc mcd) th1.l> I set about 
using Fort h')> ab1hl) to redefine 
"'0 f dS and re-1,1,ro1e "' \ as 
folJO)'"S: 
: KEY23560C(!,: 
so cha111 no longer waits 

II uses t he S)'Slcm "·ar iable 
IA'ff ... andtyptng ... , Y.( 1 ,,1 R) 
shoul d make the compu ter re­
spondw ich "'',. 1\0K.th1 rtcen 
being the rode for(,,, , 1t). If 
"' , 1s used to de tect a len cr 
being prc~d. lhc le tt er can be 

Mose Commodore 64 u~o"' 111 be v.ell a 'harcofthe TI S funmon 
1,1,h1ch a1Jo1,1,ll accc,;s to the mbu 1l1 dock for use 1n programs. 
ll o"'e,er )OU arc limned to houn.. mmutes an d loCCOnds. It 1s 
often 1hc case that a tmungsy)>tem ,s req uired thac will operate m 
tcnth,;of a ,;ccond. Well. it is possible to go one bet ter t han that 
and progra m m l<X>chs of a seco nd 

The.secret hes1n the T I func1,on v.h1ch reads the 1nten. al clock 
in'J1ffies'.o r I 60th~nd Thl.)\a lucisr,e1 1ozeroonp(Nc r up 
and co nt inua lly incremen ts 1tsclr. e"<cept v.he n the tape 
1npu1,'output ro ucinc is called. Tr) 1•i:t" 1 n and M.1 Tut, 
follo v.cd almost 1mmed1ately by aoothc r 1•1t1,,··n and M.H l M.'­

Yo u v.•ill ha,e 11,1,0 numbersg,.,1ng1 heJ 1ffycou nt at the moment 
or pr essing ,u n 1t, 

The use in programll, refer to the followingsubroutmc:· 

1_,..1,.., ra.1 
1•~U•lloll0!••9ll tlA! l 1M10,L-

::: ~r~:;.-:-:~~I:~·:~ ~~:::,::: ~~lD 11,,t 
I- =1:~1;-~;:::.•;::;..:1,1"1-oaii&.Cl,Ull TifC IHTUIWIL. -

:: ~':!:~~:·:~::::~:~;~':Cmil;l;;,m llC'IDN 

printed onto the screen us ing 
,,111. 
M,clwtl Ptrril, 
Gr,atBooJ..lwm. 
S11rrn. 

Why not give your 
BBC a break? 
I lc rc ,s a v.a) of 1urnin,g all the 
kC))> (e:cccpt Hlll A._ and 
1 .)(API )ona BBCm1c ro.m coa 
k ind of piano 

I fs not exactly 8ce1ho,cn 
but 11 docs produce an intri­
gu ing effec t . Tr)': 
?A;tt .AO•O 
ArlOlher good t nc k 1, 
•._x 1~.1v.hich te lls theco mpu· 
ter thac all the expansion slob 
are empt) 

A fter )OU ha\e t)pe d this in. 
pu,h c, M.L and 1ou All. and then 
read the top of the scr een. 
Nicl ,oltuB001l1 
£dgmo11. / / 111/d,nfirld. 
WYor.4:s 

Does your BBC 
deserve decorating? 
The foUov,.ing hule routine 
n11gh1 appeal 10 1ho<.c BBC 
ov.ncrs 'hhO hke 10 sec 1hcir 
name in hghts . 
•.._, , mn mu.w: <·ompu ter _ : 

< vour name ;_:(i , It BA\K;_; 
(i1'G>;J,l _:A;(, 

Then each pre)>) or the ni:i:1 AK 
kc) gl\C'S: 

,our na me 
OASI( 

>­
Thisv.orksbyprogramm1ngthe 
VDU codes d1rcccly ,nco the 
b reak Le). 
, 1 , , clears the IC"<I arta and 

mO\CS the curso r down one 
hnc 

'_ moves the cun,o r to ,. v 
(Vl)l JI) 

'.(r1 '.c gi\CS \.• 0., •3 
:(r1: I gj\eS \.• 0,, •5 
:(r, :c,g 1\e)> \.• 0., •7 
:J'.l mo\C) lhctc"<tc ursordo1,1,n 

one hnc an d dclc1c back 10 
the'>' S)mbo l. 

;_; " ;c, posi1mn) t he cur-.or al 
, . 1, ,-1 i, afte r the '>' 
S)mbo l. 
These add1t1onsdo no1 affect 

the funct ion of che 111t1 Al,,. l..e). 
the) merely g1\e a hnlc person· 
al adorn ment 10 the follO'hing 
disp lay. 
Dan·,1 A bbo1. 
ll orslwm, 
Sunu. 

w .. w die Nt:ltor" tM Micnwwe N 
tMlfft,.....MNn...,,_.,.. .......... 

_J 



Whatever Image or text is displayed on your screen 
the Manta Printer can reproduce it - graphics or 
characters. Running quietly and quickly- at 
80 characters per second - the Manta 
produces 40 column width print-out in 
upper and lower case letters and 
graphics. 
Take this oppottunity to upgrade your 
system - produce hard copy print-out 
of all your programs, lists, addresses 
etc. 

T'1e Manta printer is fully compatible 

with Spectrom48K, Orie, Dragon, VIC '\:======--------l 20, Commodore 64, Aquarius and 
BBC. 

PCN JM,/UAR Y 7 198' 

" 



Which book would your mi cro want you to buy? PCN's review page helps you choose. 

......... 

·Cr•phk Arl ror the BBC 
Computer - Turtlt Graph ks 
And Art " by Boris Allan, pub · 
lishNI by SunshiM Books al 
ts .95 (paptrback, lllpa ges) 
At first sight this seems qmtc 
mterest mg. but dcl\'mg deepe r 
I found hulc more than a ra the r 
elaborate game with prcten­
,;1ons to grandeur. 

Th al 1h1s introduces s1m1lar 
ideas 10 those propoun ded by 
Seymou r Pappe rt m has book 
'Mmdstor ms· is a tnbute of 
sorts, and certa inly Mr Alla n 
takes a more prae11cal hnc 1han 
Mr Pappert did. or poss1bl) 
could cons1denng the dc\clop­
men t of m1er oco mpu11ng at the 
time of wn 1mg. 

The book is quite short. and 
academ ically mte,estmg. But 
11's lack of ongmattOn leh me 
d 1ss.a11sfied. 

Pl. 

· Using VlsiC. lc' byC •rol Klit:,,.. 
nc-r • nd M allh t'" Ploclak Jr . 
publi shttl by John Wilt')' 11 
.£13.95 ( papt>rback , 269 pagn) 
This is )Cl another th1rd·party 
tutoria l on using !he ""·orld"s 
most popu lar program. (and 
one v. h1ch was unfortunatcl) 
no t available to me). One of its 

" 

most unusual features is that the 
""orksheets u!ied as examples in 
this book, as m ot hers of its' 
type. arc publis hed on disk . 

This is highly desi rable. be· 
cause althoug h the complete 
models are listed at the back of 
the book, they arc in se\·eral 
cases \Cry la rge with man) 
repe ht1\e sequences. so 
copying 1hem ou1 would be 
cx~ssive ly erro r-prone. albei t 
possible. 

As mode ls. they are quuc 
good, if ab1t ummaginat i\C. On 
the one hand their \crys imphc­
ity makes them rclati\·cly easy 
to unders tand, on the othe r 
they don' t gl\C much idea or the 
subtlet1cso f Vi-SlCalc. 

The tutorial secc1on or the 
book doesn't surrer the same 
fault as it's hnle more than a 
paraphrase or the Vis1Cak 
doc ume nta tion. v.h1ch is itself 
par11cularly good. 

O\ernll.1 v.ouldsuggcs t that 
the d1.sk \Crs1ons of the spread· 
sheets arc rather more useful 
than the book. thoug h at 
USS39.95, 11 could be rathe r 
ex1ra\agan1. or course. you 
could type in the listings. but 
since the au1hor) hst them 
complete. with no attempt to 
de\elop some con .. ention fo r 
using the M.1 1-i ICATf' funcuon. 
this is tedio us 

Ifs a p,ty that a hnle more 
thought wasn' t app lied to the 
dc\tlOpment of t he idea before 
lhe authors rushed into manu· 
scnpt. 

accepted as a standard by any 
maJOr boches. it has pro\ed 
popula r in the US, and at least 
O\er there. is conside red tobea 
'de facco· standa rd. l lov.e\·cr. 
it hasn't recei\ed the atte ntion 
it should.at least not in Britain. 
Ifs obvio us that t he s1tua1ion ,s 
differen t in the States. v.here a 
large numbe r of programs 
eit he r use D IF as an external 
uti lity or as a means of internal 
com munica11on. 

Part of the reason may be the 
(rclatfrc) lack of ava1lab11ity of 
the DIF Technical Specifica­
tion in t his country. which has 
meant that mos 1 inrormation 
has to be gleaned at s«o nd or 
third- hand. Smee the mau er of 
interchanging data betv.ccn 
diffe rent programs 1s a complex 
one. and 1nvol\es manycons1d· 
era hons not immediate!)' appa­
reni from examination of Basic 
lis11ngs. furt her obstacles hone 
been put m its path. 

This boo k. howe\Cr. Cll• 
plains t he v.hole subJecl lucidly 
wu h plent) of good examples. 
many of v,,h1ch ha,e clearl) 
beende\clopcdm real u~ . Asa 
bonus the book g1\essomc ,cry 
usefu l hmb and 11~ about how 
to u-.c the DIF filc-sa\ mg (ea· 
tures of Vis1Cak 10 o,ercornc 
some of t he lim1tat1ons of 1hc 
program. 

O ne case v. h1ch ofte n comes 
up . particularly m 1hc earl) 
stages of de,.·clopmg a v.ork· 
sheet. is that .t formula or \•aluc 
1s mcorreCCI) pla~d. result ing 

RM m circular or back-refercnet ng 
calculat ions. Mo\ing 1t is a 
problem. but b) U\lng the 
"'ork1;hect in parts as Olf-' and 
Vis1Calc-file~. 11 can be dis­
mantled and correctly re· 
assemb led 

'Th t' l)lf Filt' ' b) Donald Bt':11. 
publishttl by PTenllttfl l1II at 
.tlJ .55 (paperback , llJ pages) 
The re arc some booki. v.h1ch 
really ,;hould be on the shel,.es 
of 1ny S)·stcms or apphca t1on­
programmer. and this is one of 
them. 

Tho ugh the D ata Inter­
change Format i,;n·1 formally 

Though OI F is orten associ· 
ated v.1th numeric data. largely 
as a result orV i~1Calc.1t also has 
prons1on for slnng-data. v. h1ch 
makes 11 ideal for use with 
dala·basc and card-mdcl( proa· 
rams. and this is also v.d\ 
CO\'ered 

The most 1nteres tmg scC1ion 
,s on the Special Da 1a Values 
and User- Definable Items. 
which allow cons iderable e,­
pansion lo the DIF. and suggesl 
some m1crest1ng experimental 
ideas. 

A \Cry good boo~. v.h1ch 
ma kes an importa nt but neg· 
lccted idea much more 
app roachable. I can hcarlll) 
recommend this 1rca11se on 
DIF to an) professional or 
serious ama1eur programmers. 

RK 

•Pr oper Bask' h) Brian Walsh. 
published by J ohn \\Ut) 11 
l. 12.50 (hardback . 397 pages) 
The title a11raC1cd me. and I 
hoped for a good meaty book on 
making 8as1c"ork reliably. but 
I v.as dis.appom1ed. 

The bool. doesn't leach Basic 
·prope rly' (v..hatcver tha t 
mea ns), since the only aspects 
covere d a rc 1he 'lcgi tima1e· 
uses of t he lang uage. 

For example. 11 describes 
Smclair ZX-81 Basic as well as 
1hc useofw111LL .. wE,.,01nd 
such·hke in GW Bas1c. howc\er 
lhe au1hor makes httle attempt 
1oshow hov. )·ou can S)nlhes1sc 
such struccurcs perfect!) ade· 
q ua1cly m d1al«n "'h1ch don' t 
ha\e t hem 

Asa result. much of the code 
i1; clum<s) alld has man) <o<.nos 
and othe r constructs for"' h1ch 
Basic has ohcn. and Jus11fiabl), 
been cnhciscd. It's the sort of 
tx>ok v.h,ch unfort una1c Com­
pulcr Scien~ student'- v.ill OC 
mstructed 10 read. and m m) 
opm 1on exemplifies the reasons 
""hy academic instruction 1n this 
sub,cct 1s not the best v.-a) 10 
learn, 

The problem 1s that ·real' 
programmmgasopposcd to the 
·1heoret 1ca1·,.anet) 1sasmucha 
quesuon of bending and crea· 
11\C abuse of !he rules as 1t is of 
strict adherence to 1hem. and 
books such as Proprr B'"lc 
refuse to rcrogmse this 

All is not k:)St. hov.e\cr. smcc 
the boo k docs ha\e some 
redeeming uses as a refere nce 
tx>ok concern mi 1he d1ffer­
cnccs be1v.een 1he man) di­
alects of 1he language Like 
many academic v.orks 11 1s 
ex lremel) lho rough and CO\Cts 

the full spectrum ranging from 
ZX-8 1 Basic lhrough Pet and 
Microsoft 8 a)1CS to Vu and 
ICL 2900 Basic. 
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A last IBM has released details of its 
PC Junio r. t he home computer \.C f · 

ion of the 18~1 PC. and allowed 
selected Nonh Ame rican J0Urnalis1s a 
quick hands-on experience 

Howc\C f the Junior, also dubbed the 
18~1 Peanut. doesn'I seem all 1t'sc racked 
up to be. If 11 takes the home computer 
market b) storm. 11 v.11! be through 11s 

family connections. not because 11 posse~· 
scs any outs tandingquah11es of nsov.n. In 
the flesh , the Junior 1s rat her du ll. and 
horrendous!) O\.Cr -pnccd . 

The PC J unior looks rather hke the IBM 
PC. The good news is that 11 docs use the 
l6-b118088 Intel ProctS'.!oOr and 11 docs run 
the PC's operating sy~tem. PC-DOS 
although 11 is a re, amped \C:rsion called 
2. I . The ope rating syitem comes 'bundled' 
w11h the machine. In the US 11 can also be 
bough, as a n extra for 1hc IBM PC so that 
mach ine can run the Junio r's apphcat10ns 
programs. 

Some of lhe bad ncv,es 1m-ol\eS the 
Junior's ke)'board v,h,ch has been de· 
scnbed as 'rat her inadequate' by our Nort h 
American co rrespondent . It isla ido u1ab11 
hke t he PC's except that 11 lacks the IBM 's 
10 speaal runcuo n ke)'S. By v,ay of 

18 

recompens,e , IBM has colour-coded the 
rema ining 62 keys so.special furK11ons can 
be perfo rmed lhr ough a 'shift' operation. 

The keys 1hemsch ·cs arc rubber domed 
arrangements rather than full·moving. 
This seems anomO,ous as 11 ru les out 
dfoct1\·e word-process ing (a lways a fea· 
tu re no11ccd by JOUrnalists, perhaps). But 
IBM does cxpcc1 this 10 be a popula r 
a ppltea tion aod has alrea dy announced its 
Home Word pac kage for the machin e. 

The costs, presu mab ly cut by down-

grading the ke)'boa rd, ha\'C been re· 
introduced in the form of an mfra-rcd 
remo te co ntrol sys1em (the same tech· 
no logy that mag,callyc hanics the channels 
on a TV remo 1c con1rol unit) . 

The keyboa rd can be used up 10 20 fee t 
away 'in hncof sight' withou t aconllCClmg 
cable. The system uses baucrics to ach 1c\le 
the effect and turns itself off ~h en the keys 
ar en't be ing pressed . Th e batteries arc 
supposed to last up to three mo nths. 

There arc a few question-ma rks 
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surrounding 1he re hab1hty of the re mo1e 
keyboard when oompclmg "''ith home · 
appliances on the same frequency . The fact 
1ha1 IBM also offers a comenllona l cable 
arrangemen1 (cos1ing USS20) should 1ell 
us somc lhing . though ifs always possible 
that users will wan! 10 mampu la 1e 1he 
ke yboard ·out of s1ghl' of lhe rece 1\er. 
Then again IB M expects 1hat many of the 
Ju nio rs will end up in classrooms where 
thei r IR signals would dash-cables here 
would be a necessit y. 

PCN JA.NUA RY 7 t"84 

Noneofth1sexpla1ns"'h) IBM bothered 
with an infra- red ke)boa rd at all - "' e 
think 11'sa n obv1ousg1mmick but Judge for 
yoursch ,es. 

There's more bad ne\l.S surro unding 
upgradab 1l11y. IBM natur ally doesn't \I.ant 
the Juni or to take sales a\l.ay from the PC 
Tlus is a poss1b1hty if a d ear upgrade pat h , 
(free of exptn s1ve obstructions) 1s opened 
up to t he pote ntial purchaser. 

The En1ry Model has 64K and runs 
cartridge soft...,are It can d1spla) fort) 

characten acrO\, a hne a nd ha, ,ane1y of 
screen mode,;;; 160x 2(~ pu:e ls are a\:u l­
able m 16 co lours. 320 b) 21XI m 4 colour 
mode and 6-l()x 2(X) m 1\1.0 colou~ 

Th e fa:panded model come, \l.11h one 
360K d,sk dm,e and 12!-iK u~n. can 
upgrade from l:.ntr) 10 Expanded a64 K 
RAM cartridge and 80 column d1spla) 
costsSl40 a nd the d"l dmecmbS480. If 
)'OU reall ) \I.ant to ~ou can .ipparentl) 
expand the Jun1or10().l(JK of RAM though 
the dollars might all tot up 10 send shudders 
down the sp1ne. 

Momt Of), of rou~. are an acklmonal 
expense. U!rterS of the Entry Model \1.111 
obvio~I) use a TV se1 10 d1spla) 1hc1r ,I() 
column s of leltl, bu t the Expanded model 
ca n u11hse IB\1',1, colour mon11or 

IBM has the sof1...,are base o ff the 
ground alread) There 1s a :!>pec1al Basic 
language. PCJr Basic. a ll ome Budge1 
program. a Perso nal Co mmuni ca11ons 
Manager. the ll ome Word package . a 
r.'lnge or ga mes and a ·sampler' d1sl for the 
extended model ...,.h,ch sho\l. s the usell how 
to make the most of the S)'~tem An 
add 111onal 'explonng' d1sl e11e sho w) !hem 
how the S)'Slem "'o rl s. 

IBM ha.so1her opt1o nsas .... ell. lnth e US 20.., 

" 
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• 19 there1)10bca300-baudhard ..... 1red modcm 
w11h a uto-d ,al and auto-an) ..... cr. comng 
$199. plu) a $175 50cps therma l primer 
w11h a $40 adap1or. 

The PC Jumor 1s not e-.;pected 10 appear 
101h1)coun1r yfo r -..omct1me)Cl . The IBM 
PC too~ o,..er a )ear to cr~s the A1lan11c 
and a lthough IBM al"'a) s plays its cards 
\.Cry close to its chest. th e odd ... are 1hat 1he 
Junior ..... ,11 also take a leisurely pas)3gc. 

The important 1h1ng 1-'!I that the machine 
has fina lly surfaced. If you a re "'ondenng 
~hether 11 wa.., ..... onh 1ht ..... a,1 thc ansv.cr 
could well ~ no. l::tut the PC Jumo r 1s a n 
important machine s1mpl) becau..c 11 has 
1hc 1m11als of the ..... o,ld's largest compu1er 
company s1ampcd on 11. 

The rumour.'> l ha1 IB M "'as about to 
launch a home computer made the other 
US home computer manufacturers qua~e 
in their boots. Smee the release of IBM'i. 
PC, the bus 1nc~personal microcomputer 
marke t m the US has been transformed and 
manye'(pertse'(pected the same process to 
occur with the Peanut 

The PC has become the 16-bit m,cro 
standard there. and a host of IBM 
compa11bles from both the US a nd Japan 
ha\e sprung up to collec t IBM'scrumbs­
some of the crumbs ha\e been rather 
substantial, espc,ally m the ponable o r 
luggable market . At the upper end of the 
micro ma rket. ,fit's not IBM-compatible. 
it's at a \Cry se,ere d1sad,an 1age . 

By onl) releasing selected details of the 
Junior , IBM ma naged to ruin its corn· 
pe111ors'C hm tma.ses. The stock exchange 
was a lrea dy Jlltery abo ut the future of the 
micro industry 1n the \\akc of Osborne·s 
d1fficull1es. Texas Inst rument s pulhng out 
of the home m,cro marke t and losses 
reported by Alan . 10 name JUSI a few 
re, ·ersals . 

When IB M spent months being myste · 
nous o,er a nc• release . 1mes ton, Y..1.sely 
remained •ary of 1mes1mg m any or 11s 
compet11on. Accord ing to some US 
spokesmen. Christ mas bu)ers 1o1.ere also 
put orr bu)'1ng alter na11,es by IBM' s 
decision not 1os1ar1 mak1ng1he Jra, ·a1lab le 
until early this )ear. 

As farasusers1n1he UK are concerned. 
the IBM PCJ r isbound to ha, esomesortof 
impact lf lhmgsgothe usual IBM 1.1.·ay, the 
Ju mor and its compatibles 1.1.·111 arme on 
t hese shores e , entually. The Jr will 
become a standard that can't be 1gnored by 
users li.lmply because the software a nd 
expansion facilities 1o1.11l be huge. The ptty 
1s, the PC"anut \\ 111 be at lea)I 40 pe r «nt 
more e'(pcnsl\e than 11 need be to pre,e:nt 11 
from competing 1.1.1th the lully·b lown PC. 

n.•u...,..- • ..__, .... ,.....,.....,., .. s11s 1·,~ ... ,...i.i. 
50 c,e. lA.irwile t .. SlH ..._ ...- ,___.... u I aa. aatHIM ............ _ • 
111.Ubl"llll .... ,..._lNbrlle.v4 ....... ll• ..................... ~tlu• -

Once Peanu1 owners reach the end of the 
Peanut's potential they v.ill ha,e 10 buy a 
new product to get an) furthc r -'b a1t and 
switch' ,s the indus try Jargon for 1h1s 
marke 11ng technique . 

Such is IBM's status and po1.1.er t hat 1t 
can actually arrord to sec the market 1n 
these terms. The possib1hty that users 
might op t for ne ither the PC nor the Jr 
doesn't seem to figure m the strategy. The 
annoying thmg 1s that IBM i.s probably 
right . 

E,en ,r lhe Peanut is a lemo n and does 
get a raspberry. the fam iliar scene seems 
se t 10 unfold again . Themerpr 1ced Peanut 
will sell m huge qua n1111es. Dozens or US 
softwa re and 'thir d part)' add-on manu· 
rac1urers • 111 produce suppo n mg pro-

ducts. This trend will be encouraged as 
Peanut-compat1bles am\>e on the scene. 
IBM 1o1. 111 sell e, C"n more Peanuts ... and so 
1tgocson. 

If .by some miracle. this doesn' t happen, 
IBM will hardly notice the d1rfercncc - to 
IBM . home co mputers ar~ Peanuts. 

lf theJunio r fa1lstoscll, IBMw11ls1mply 
lick its slight scratch ... and come back 
with someth ing better . 

For example the comp a n)' rccc-ntly 
decided that a $100 milhon·plus resea rch 
progra m into ad\anccd. high-speed pro­
cessors was a bhnd alley. It simp ly 
anoounccd that u v,asn't m1eres1ed an)·· 
more. wrote o rr 15 )·ears de,elop ment 
c(fonandreass1g nedo,er IOOscien11s1s­
Peanu1s indeed! 

(US dollars) Entry model 1.1.1th car1ridge porl a nd 64K $669. 
Expanded model with 128K and 360K d1skdrwe $1269. entry 
can be Expanded for $620. ----~ ------

Intel 8088 16--bit 
Entry64 K. Expanded 128K. 
160b y200 pixels in 16colours. 320by200m four colours, 640 
by 200 in 1wo colours. 
62 keys 
Entry. cartridge . Expanded 360360K 5.25 inch Oopp) disk 
dn,·e . ca ssette interface . 
Joystick por ts. light pen socket. parallel interface. scna l 
inte rface. 
PC-DOS2 . I 
IBM 



HIGH QUALITY GREEN SCREEN 
VIDEO MONITORS 

@) 
CHECK THESE FEA TURES:-

• ANT IGLARE SCREEN 

• P31 GREEN FOR MIN I MUM FATIGUE 

• VIDEO RESPONSE IOHz 22MHz !: 3db 

• SUPERB RESOLUTION - UP TO 132 
CHARS/LIN E 

• EXCELLENT GEOMETRY/ LINEARITY 

• HIGH STABILITY 

• 230 VOLT 50 Hz MAINS OPERATION 

• COMPOSITE VID EO O 5/2.0V INPUT 

• FLICKER FREE DISPLAY 

O.signed fOf uw wi1h Professiont l •nd 
Persona l Microcomput•t1 where • high 
rflOludon dispt.y is requ ired. ldNI fat 
apptie1tion s ,.quir ing 80 column mode 
or higher . high rflOlut ion gr1ph ics, 1tc . 

• 12" MODEL HM123 

AOD£5 
Carriage/Pos t • 

A 9" MODEL HM911 • 9" MODEL HM910 

THE LOWEST PRICE ANYWHERE 

ADD £9 C.rri191/lnw,..nc. 

FOR A PC WITH THESE 
FEATURES .... LOOK AT 
THE SPEC. OF THE AMAZIN G 
UNI TR ON 2200 ..•. 

Dual procnson - 6502 and ZBO 

• 64K of RAM 

e 24K ROM wi th sof tswuc h control 

e Selectable BO or 40 colum n text d1ipl,,y 

e Oet.chlbi. keybofrd 

e A ppl~ll-comp,t1bl1 

• CP/ M • compatibl e 

e High and low rnoluoon graphics 
cap1btl1ties 

e Two disk 1/0 !Of your disk dr1vei 

e Game ~l es/cassettelvtdeo interf.c:es 

Pr,o,s •xclus1~ of VAT 
Sanv day dnpar ch. ACCftS o.wlconw 

CHILTERN ELECTRONICS 
HlG .. STAUT . CHALrONTST OILU.IUCICS HP'I..OH 
uu,HOHI 02.eo1 nn, nu:1t 2u1M 

" 



RROGRAMMABLE 
JOYSTICK ~,~~(). 

INTERFACE 0

~~~~t,~ 
for ~< 

Spectrum ~ 
ABOl!T OU R l'NTERFACE 
Th• AG• l'f otJamnuible JoyH1c:k ln1err1ce • 
I un iq~ dulsn of ferin J the u.s.e of any Auri-­
compatlbk joy1 t id : With 1btol 1.1tely Ill lOf l· 
-re, whet hff it ii CMICCle or MO M Cllrt · 
rid,e, vr.il h the Sinclair Spect rum 04" ZX8 1. 

~ah~:::Ji,1!!:f:i::~:·.~~1::!!~,!~ 
r.plie11tn 1he hy1 of tt.e computer in I 

~£":~,.";:~:n: ~=~~!'."bo:: :~~~~~: 
M,chin, cod,. 

!;:,;ti!:':~~ ::·,~::d~,''t:'::J1:r!:t 
11neou1ly with the keybo. rd. 
There ill no need 10 remove t he interf 1ceonce 
fitt ed u the rear ex1en1lon co nnec1or will 
1ccomn\Od11e furth er e11p1n1t0n, i.e pt"i,uert 
or RAM pub etc. This impor tant featur e 
avoids eaceaive W'llar to t he ex pan1ion port. 
The by replitatlon principle pK>n«red by 
AG• · mean s 1hat yo1.1r own proeram1 u n UM 

:i"~in:i:~~~=~Y~~:t!! e::1t,men1 by 

~. ~l!li~~:::~~. "lor::'e.!1:'h~ 

="i!~t~':1::';r .. ~ ::;:a,!~t~ 
mulliple joyllic k application,. 
The ince, fa« ii: proi rammC'd by a two d!Jit 

~f~Ei!C't'Ft:!~£·:,~t(i;'.:::i:::i 
OI\ • pair of te, d1 which are clipped on to 
1pp rop rbCely numbered 1lriP' on Ille Inter· 
race. 
Once ro nn, ,..,.d 1hk can b. marked on a 
Qu ick R,r,,.ncc Protrammin1 Card for 
11orln1 wit h th e 11me. Al t he propammln1 
ii 1101 po_, dependenl the int er face re11ln1 
th e lu 1 roftn1u r1tion mad e and can k 
imm edi ate ly 11Md when neio:I lwitched on. 

FROM: MR/ MRS/MISS 

ADD RESS 

or ZXB1 

KEY FEATURES 
l"Top,mm,ble de1i1" 1ivu T OTAL IOrt· 
ware1upp<N"I. 

:,~~i~1!:~icio;:~i~~ 1rc':e,~!co, 
Rear elltenlion connec1or for 111 01her 
add-oru. 
Free demo .,.-opam a nd ina;tr'iltliont. 

SEND C.W.O. INO STAMP NEEDED ) TO: A.G.F. HARDWARE, DEPT. PCN I 

FREEPOST, BOGNOR REGIS. WEST SUSSEX, P022 9BR 

OTY ITEM 

PROGRAMMABLE INTERFACE 

JOYSTIC KIS) 

PACK(S) OUICK REFERENCE CARDS 

PACKAGE CONTENTS SUPP LIED 
Proirammable ln1ur 1ce Module 11 illm­
uaied, co mplete ,..,lh chp-o n p,-op-am 
m1n1 1um. 

~~a:::::fi-e.:':!t'1!:r;~ib c:.~
1u1::::·:: 

UI'. DOWN, u:n . RIG IIT, and HRL 
nus can be fixed on 10 1he caw of your 

:~~~:e:,: ~'1eri~:·;~'~:::~:e:;~ 
or• ver y durabl e reverM punted pluht 
and b e.iremely euy IO rud . 
One pack or 1en Quick Reference Pre). 

f~'~g:,1;1,a~;:1,:::ilf!':-Ji':: c.fh':~:}J 

=~o:r,~ l~e:'' r~~~o:~iu~;!:' :~ 
~~c.!!~ lhf: so ftw are 1, 1111 and compan y 

~:~ .. C.::.'[;!~ l~~:r1":!'~l0s~t::t:: 
u11e how all .,,,h1 d1rectl on:, and fire 
can bt uad. Th• b 1IJO a ... wru l hi&h 
reklluhon drawi n1 proaram. 

• 12 monlhs 1uu 1ntH and full wr111tn 
in11ruct 1on5. 

CONTRO L LERS\::= >--- .._ 
FOR USE Wint OUR LVfERFA C[ 

MocMe or VIC lO. Commodon 64, 
Aeari VCS. Al ari 400. Atari 800 

If you requ11e n:tr a Joynic ks for ou r 
oncuu.l interface module mark order 

'OLD' Joyst1tkt 

ONLY £7.S4incVAT>P&P 

ITEM PRICE TOTAL 

33.95 

7.54 

1.00 
ONE VID EO GRAFFITI FREE 

ZXBI O ZX SPECTRUM O Pl .. se , ;ck b'-'F lc:,N:::Ae,L...:T.::eOC'-T:::A.::cL _ _.__ ____ ---1 
DEALER ENQUIRIES WELCOME EXPORT PRICES ON APPLICATION 



Turning the tide 
Welcome to 198-1. the celeb rated 

)ear of Newspe.il. 
And lake a bow. all )OU ov.ncl"\ 

of personal micros. You ma) not rcah..c 11 

bu1 )OU are a bul'Aarl against one form of 
Ne"'spcak computer Jargon llus I'!> the 
,car by v.h,ch Engl1'!oh is supposed 10 ha\C 
been d1s1ortcd be)ond rerogm11on. bu1 
one of the mo-.t 1hrea1emng d1'!otorung 
mfluences of recent decades. com­
putcre\C, is making 1h la'!ot s1and and looks 
lile bting O\erv,.hclmed 

The Jargon 1ha1 v.th once a rom, of 
g1bberi-.h ,;polen and undcl),toodonl) bya 
small elite 1s on 1h "'ay ou 1. Engh'!oh l'!o 

mak,ngacomcback. Youcanulltal.e)Omc 
cred it for this. bu1 it's a bad.-handcd 
comphmcnt - n 1s 1he \Cf)' populant) of 
micros that has undermined 1he Jargon 
We ha\c rnken "'ha1 v.c need from 1b 
pecu liar \ocab ular) and throv. n the rcs1 
a .... ay. 

There v.as a t1mc.10 be sure. v.hcn an 
understanding of core or btnar) d1g11s 
\\Quid haH• quahfied )OU for member-sh,p 
of a "cry cxclu~1\e club. Thi s \\as "hen 
compute r Jargon \\asacreat1\eart, find mg 
n:imc~fornc" thing,. TheBBChardl) had 
1ele\ls1on in tho--c d;t)"· let alone an 
O\·erpnccd nucro: Sir O i\e Sinclair had 
morch,1ir 

As the )C3n. rolled b) lhc Jargon thmcd 
and grc" around compu1mg hkc an 
1mpene1rab \e thicket. Acron)m~ !>prang 
up C\e ry\\hcrc. m;tn) of 1hcm with 
mt1m1da1ing. scicncc-fic11on O\Cnonc., -
Cobol. for example. \\h1ch may s,ound 

I 
innocuous now but "'h1ch can s1ill send a 
~h,ver up the spines of t hoo.c "ho knc" 11 
" hen II \\as all the) had. 

I 
Some of lhe early machine names \\Cre 

acron)mS as \\CII- Leo. Emac and ...oon 
- bu1 1n the S1xt1es names \\ere dropped 
and number) came into \Ogue, lcaHng 
peop le m no doubt that here \\as a subJect 
best left to the nperb 

The expen~ prospered. Out \\here the 
Sleeping Beauty v..a) content lo he around 
for )'Car) "'a111ng for Mr Right to hack his 
way through the th1d:et. the computer 
industry found that the th1d:et" 3) leepmg 
11 from Mr Righi. Mr Right m th1sconte"<t 
\\aS ident ifiab le by hi) theo retical ab1l1ty to 
afford a comput er. 

So 11 set about the 1h1ckct. made .a few 
gaps.and fought IIS'w3)'0Ut. The Sc\ ent1es 
bec.amc the decade of the m1mcomputer. 
\\h1ch earned compu ting to ma ny more 
people th.an had been able to la) their 
trembling hands on 11 before. 

The Jargon "asn't la1d \\astc during this 
per iod: 1f an) t hing. a second protcctl\e 
la)e r \\ as added. The o r1g1na l Jargon had 
been baffling. but the second la)er sound­
ed as though II might be English. The 
expression 'man- mach ine interface· \\3S 
rarely off people's hps. virt ual memory 

became conc rete fact. but abo"e all. th1,; 
"as 1he decade of the solu11on. 

II could almost ha\e been lhe chemica l 
1ndu,.1ry. there \\ere so many solutio ns 
nying arou nd in the late se\en11cs. Inte­
grated solu 11on ... , 1ngle·\endor solutions. 
\Crt1cal ~lut1ons. nothing \\as insoluble. 
The comp uter mdus1ry looked a1 
businesses C\e ry" hcrc. and C\C)'" here 11 
saw problem!> 11 \\Ould ha\e been 
neghgen1 not to offer wlu11ons. 

Whe n 11 said ·proble m· "hat 11 meant. of 
course. was 'Job·. and "hat a Job nee<h 1s 
not a solution but simply a spo t of elbow 
grease. Bui elbow grease is far1ooearthya 
term to se ll compuleD. so Jobs beca me 
problems. Th1!> particular corruption o f 
English \1111 )truggles on. espe<1:tll) m 
ad\ert 1~1ng. but bear 1n mind that \\ hen 
people 1alk about a !>Olution looking for a 
problem\\ hat the) mean I) that 11 w1ll 1al.e 
somcbod) \\1th more money than sense lo 
buy 11. 

Appropnately eoough. 11 \\3S a man b)' 
the name o r Job)" ho" u~ larll,cly respo"'i· 
ble for exp<hmg 1he pervas1\e he of 1hc 
·problem'. 

W11h microco mputer) beginning 10 sell 
m thou sands. then in hundreds of 
thousands. then m million). 1t becomes 
ob\·ious: surely not all of these peop le can 
ha\c problems? Not all of them ha\C JObs 
either. but 1hat 1s by 1he by. 

The Eighties is the decade of the micro. 
At fir)t micros \\COi on l) to hobb) ·ists and 
uni"'ers1t1es. \\here people understood the 
ja rgon and "ore 1he1r undef')tanding like 
an old school tie. But the trouble with 
something that -.elh for. ~y. S5(X). :t) 
opposed 10 a SSOO.<O:> mainframe. is t hat 
)OU ha\C to find hund reds o f people \\ill1ng 
to buy them to make the s..1mc profit If 
incomprehensible Jurgon ha) left )OU 
facing a hosule and an"<ious market "hi ch 
womes that com puters are bent on \\Orld 
domination. somet hing has to be done 
abo ut the Jargon. Something \\as. The 
Cahforman garage propne1ors were 001 
about to let a misapprehens ion stop them 

from spreading 1hc mamfo ld bene fits of 
computing to a ll humam l), 

The Jargon \\aS not so much ditched a .. 
)Ide-ste pped . Computer) acqu ired names 
aga in - fresh fru11 pro,cd c,pec1ally 
popu lar- and the m)slerious thmgs they 
containe d acquired one name 1hc ch ip. 
The difference bet\\cen memor). proces­
sors. and logic gates became irrelc\:tnt. 
Soft"are became 'u..cr friendly". an 1m· 
presSI\C, thOu!,!.h \:tg ucly bogu~. \\ay of 
saymgMra1ghtfor\\ard. The Jargon grew in 
a ne\\ and fru11ful d1rcct1on: 11 became 
homely. \\h1ch \\ 3) no .,urpri~ since the 
micros themsehes "ere head ing m the 
same direction 

You can still see this proce,~ .tt worl. -
take for example the lalest de\clopmcn11n 
lhe user friendly m,m·m.ichinc tntcrfacc. 
the wmdo\\)lmouse oombina11on 

In the bad old da\'\ the mou-..c \\Ould 
ha,c been g1\en ~me more or le,) 
mean1nglC'S) acron)m Cun.or Oncnta· 
t1on Device (Cod) perhaps. fae n Ml, there 
"ould ha\e been d1e·hards muuenn g 
darkl) about the dangers of using a name 
1ha1 ordinary foll could unde~tand. To a 
19S4 busmc,s ma n 11 \\Ill be a matter of 
co mplete indifference whether he', 
pushing a mou)(: or a rod acros) h1) desk. 
but 1hc mOu)C. furr) and "arm-blooded. 
scores O\Cr the cod 1n the homelme,s 
stakes. 

Windows arc a different kett le of fhh . 
For some rea'i<,n M>ft\\are has nC\e r lent 
11self to acron)ms as readil) .tS hard\\are. 
Windows \\OU\d h&I\C been called !tOme· 
thing like SSSS (Screen Segmentation 
Soft\\a re System) in the dap "h en men 
were men and mice .;cunled abou t beh ind 
the wainscotting SSSS \\Ould no1 h:t\C 
meantan)thingtoan)bod) .but "'hen u-.ed 
1n con\ersa llon 11 could ha\c indicated the 
~ rn 1n \\h1ch the spea ker held the 
umn 111ated. No"adays. \\mdows are pe r· 
feet. All home~ ha\C them. 

The phase "'e're en tering no" n11ght be 
described a..theT"1h ght of the Cods. The 
pace of compu ter de\elopment hasn't 
slad :cncd bu1 the old Jargon 1.s d) ing out 
faste r than 11 can be replaced . Technology 
becomes ob!.olctc !tO qu1ckl) that Jargo n 
sounds da ted sometimes w'1lhin a day or 
1woofbe1ng1n,entcd. Ne" 1echnok)gy.on 
the ot her hand. tend) more and more 10 u-.e 
recognisably English words. 

~ rtainl) the \\Ords II borrows .trc 
usually gJ\en a d1fferent meani ng, but the 
point is that the now has been re\erscd ­
technolog} now rehe!i more on Eng lish to 
make itse lf undc rstood. 1 nstead or concoct· 
ing dm el to make llse lf unm1ell1g1ble. 
Jargo n that sun.1\ es has found 11S \\ ay into 
dictionaries and gained resix--ctab1hty as 
par t of the language. English "'a broad 
chu rch able to accommodate :tit ...orb of 
hcre,1es. God Sa"e the Queen's Engh)h. 

" 



Spectrum s-t-r-e-t-c-h 
11is rou tine shown m the disassembly 

st Ing enables the Specl rum to display 
double width characters. These char­

acters make ,cry cffecen ·e mles. screen 
headings. and also input prompts: being 
larger the user"s attention 1s drawn to them 
quicker. 

The method of implemeniing the double 
width characters 1sas follows: the coo r din­
a tes o f a particu lar screen location arc 
POKI d mlo l'Ao buffers. a nd then th e 
machme code routine 1s ca lled . This 
rou t inc exam mes the b) tes oft he character 
m the cha ract er ~ua re and expands them 
hor izontally to st retch out the character. 

NB: Care mus1 be taken 'A hen planning 
displays with double width char acters a.s 
each expa nded character takes up two 
cha r acter blocks hor1lontall) neitt to eac h 
othe r . 1lu s means that v.hen pnntmg a 
st ring of cha rac te~. they mu.st be printed in 
e,eryo1hc r cha ra c1er J)(h1t1on. The easiest 
way1stou~a1011 'luloop1hu.s : 
ll ll"la1 

~ 
" '!'I "!LUI 

11 should also be noted that as 1here ;are 
32 col umn s m the Spectrum".s di.splay on l) 
16 double 1,1,1dth ch.aractc~ can be fitted 
onto each ro1,1, The ~hort program a bo,c 
illus t rates the point made ea rlier: to 
d1spla) a double 'A 1dth character 11 1~ fir~t 
necessary to pnnt the cha racter m 1he 
normal 'Aa) and 1hcn IO call 1hc ma chme 
code rou1me . Thi:, means that ,ou can 
expand an)lh 1ng that )Ou car e 10Pu1 into a 
cha rac1er block. 

The alte r natl\e 'A Ou Id be for the r ou 11ne 
copy b) 1es from the character ~1 in ROM 
10 the d1:,play file m RAM. Ttns met hod 
hmi1s )OU ho1,1,e\er 10 ROM ba!>Cd charac­
ters which arc the !Jpace (code 32) through 
to the copy right symbol (code 127). 

The machine code rou ti ne prese"est he 
a1tnb utesof lhe prmted character and uses 
them for the new expanded character , The 
ro utin e also includes range checkmg for 
the cha racler ~ iuon that 1s POKLd m10 the 
buffers. The routine has been writt en so 
1ha1 11 i.s 1otally reloca table 1c 11 does n't 
matte,..., here )OU put it in RAM, 111,1,tll st ill 
work. For mtegra11on 1n1oa Ba.sic program 
)"Oumayfind1tmostcon,emen t 10,ot..1 the 
codes into a 1u ~ s1a1emen1 at the start of 
your p rogram . The locations o f the buffe r:, 
used 10 accept 1hc pnnt J)(h1t1on remam 
uncha nged wherever the rout me is pl aced . 

If )OU enter the mnemonics int o an 
asse mble r then you will find 11 ea.s1er 10 
modify the rout1neandadap1 it toyouro'An 
needs. ft 1.spos.s1bletousethisrout1nem t he 
samcdemonstra11on progra m as shown la.st 
week for the do uble heigh! characters. All 
)'OU ha\C to do is repla ce the old data Imes 
with th e new bytes for the double w1d1h 

characters. Noot her a lterat1ons are neces· 
sa,y. 

Enlarged characters 
It 1s poss ib le to use the double width 
characters roululC sho1,1,n here 1,1,1th the 
double height characten, rou1ine liho...,n 
last 1,1,eek to produce extra large characters 
"h1ch take up four cha racter po:,1t1ons 
Both rou11nes ha,e 10 be pre.scn1 in 
mcmor), and one has 10 be called twice for 
each cha r acter pnnted. To produce the 
en larged character), add 1h1.s ex1ra hne to 
the proeram sho...,n abo,e : 
11.'1 RA ... D(N171 t 5K double hc1ght : l'O .. I 
!.1"21<1"!• 1 RA,.OC>\1171 , \Rdoublc height and 
(mak ing sure both routmcs are p resem in 

memor) ) run 11 aga in. 

I.O IC, 
UI A , C 
c•u 
JR C, c<1nt • ,n 

COflt • =LDA,. 
c• u 
.JR C, c<1nt O ,n 

cont b1CALL Ct.•A.ODR 
LD •• 0 
ADO liL, RC 

•w11 111t. 
t.D C,l 

tMIIOO(>ILD A, (SL) 
11K: •L 
LD {IILI, 0 
LD•, 4 

loop •:I. I.CA 
JRC, -• 
I.RC (IIIL) 
HC (H.) 
IET 1, (II L ) 
lft 6, ( IIL ) 

11••t u~J.
11

t 009 • 

LD (SL) , 0 
LD •• 4 

1009 b1~:c~. t v o 
I.RC (I.LI 
UC (I.LI 
I ET 1, (llt.) 
lft •• (1.L,) 

n••t 01~:1.1009 lt 

• .., c 
JR I.I, O,loos, ..... 
LD A, I 
m• .. .,.. .. .,.. ... ' 
.. N 
t.D I , A 
LD A, (I.I,) 
IIIC IIIL-
t.D (IIL), A 
•n 

2J'J '5 I H 9.1 
121 
15431 ... ,o, 
120 
.154 U ... , .. 
.105151 14 
• 0 . 
m ... ,,. 
" .. 0 .. .. ••• .IOJ 14 
20J 14 
.ltlJ254 
20J 246 
1' u, 
" ... .. .. ... 
20) 14 
.10) 14 
.10) .154 
20) .146 
1, 2n ,. 
" U 20) ... ... 
n .. 
n 
uo J 
.14 6N 

"' m 

" 119 ,., 
'" 

10 REM at least 92 character s (3 lines) 
20 LET a•5+PEEK 23635+256*PEEK 23636: LET 
30 READ z: IF z<>999 THEN POKE a,z:LET 

a•a+l: GO TO 30 
40 DATA 237,75,176,92,121,254,31,56 
50 DATA 1,201,120,254,22,56,l,201 
60 DATA 205,158,14,6,0,9,229,14 
70 DATA 8,126,35,54,0,6,4,15 
80 DATA 56,6,203,14,203,14,24,8 
90 DATA 203,14,203,14,203,254,203,246 
100 DATA 16,237,43,54,0,6,4,15 
110 DATA 56,6,203,14,203,14,24,8 
120 DATA 203,14,203 , 14,203,254,203,246 
130 DATA 16 , 237 , 36,13,32,203,225,124 
140 DATA 15,15,15,230,3,246,88,103 
150 DATA 126,35,119,201 
160 DATA 999 
170 INPUT "Charac ter? ":a$ 
180 INPUT "Row: ":r 
190 INPUT •column: •:c 
200 POKE 23729,r: POKE 23728,c 
210 PRINT AT r,c:FLASH l:a$( 1) 
120 RANDOMIZE USR aa 
130 GO TO 70 

, .................. .­
___ 
.................... --



It generates its own 
sound through its own speaker, and unlike 
most other types, there is no need for additional 
programming. Make your game playing more exciting, 
more realistic, make your Spectrum sound output music 
to your ears. Also available for the BBC micro at £30. 

and a IREE choice at 130 1aftwarel 
Buy the sound module and choose £30 of software free! "'9..... • ... ~r.. 

_ .. __ a....,.. _ ,,....._ 
.... --.. ... ___ 

-Fit!"-1111------£5 
___ .,,,£5 __ ,.,,,,..,.., ,,_,,,,_£5 ,,,,,..,.,._,..1£5 

l'IIIS -£10 --Ill --· --·-· - ·· --Ill ---· --· --·· =-.:=-~-Ill !111-11 T-11 ld"II -· =·-· -· :::Z:!'11 -· ...... _Ill --· ......... 

A•• D-wu,.,.D•-;::::=:.:;,~U~its-;3,nd4, ShireHilllndusln,/fsrar,, Saffron Waldon, EssuCBII JAO 
Plus, rush m,_Spectrum/BBC sound moduMS at £30 tac/1. 
I oncioso ch«/<M lo /ho valuo to !:_or dtbil my AccessO Blrcla)Unl0 ~oN :;· ..... ·,· --- ---"'11" -.. ,u,,L.,__- ____ _ 

~ 
1 

Poslcocl«'---- -
ELECTRONICS /cJ,1msottwarecamttos 10 lhovaluoof £30cal/ed: --Lid .. .-2.3n 4, SholHil-- . 
:"ea~ 



How to progra 
withaVIC2 



m your family 
[) computer. 

The VIC 20 can please all of the 
people all of the tim e because it has, 
quite literally, hundred s of software 
programs . 

Programs that are exciting, 
fun, educational, musical and always 
entertaining. 

There 's ROM software (they're 
the cartridges you simply plug into the 
back of the computer) for only £9.99, 
and cassette programs (for use with the 
cassette unit) starting at under £5.00. 

No other home computer offers 
such a choice. 

Or, to put it another way: who 
in your family would have nothing to 
do with the VIC 20? 

We suspect that the answer is 
no one. 
r-=:------------i 
I Please send me Vicsoft, the free colour catalogue of VIC software. I 

I Name I 
I Address I 
I I 
I I 
I Postcode I 
I The Commodore lnfonnat1on Centre, 675 A1ax Avenue, Slough, I 

Berkshire SLI 4BC. Tel: Slough 10753179292. 

I~ commodore I 
~ -------- ~ 





Mind your Xs and Ys 
T

-,cQ r, c'\ T AB!lroblcm1"> ""'cll ._nown 
fAB(N) 1~ .1c1ually TAB(N -11) for 
a\a1lable rolumn\On one hoe , w t hal 

PROGRAM 1 

f IIIOt SAYED M'O fUCT A8DCNO' 

TA8(171 IAB{4J,andany•a) u~not 
I AB but ~PACE. Thal I~. II ooc ... no t JUmp 
the cuN>r but prints blanks on the •a) 10 

I ~ ILLUITlltATCI ORIC'lAl'FUMCTION 
2 REN t JAOUl:I 1'83 
O CLO 
• ltf:l'I F I LL ecM:[ N WITH l ,TMCN'HONIE' 
10 ...,.,s,, 
~ ,Ofl:R• I T0~1" t •STFt • t11t> 
25 PRINTTMU U ·,uc· M ·, •tMUll: • 5 > · ao · 
,0 IF~tl,1111• 32 THE~ 
'15 PCXT 
•o PRJNT1009U 8 25'1 
4'5 PRI NT1PR J Nt • 'TA I CR> ' JS PRI NTED 8 V' '?Tllil8 HIU'• 
SO PRINt •• oo• II PR IN TED tV' ., TAl(lt • 51' • 
5'5 ""-OT12,6,CHllt t U> • •Pft£al A "IV TO CONTl ..... " • Ollt t CI > 
.0 DETC• 
.,, .,.. ,S, 100IUl'Z54 
70 .... . •HELL.a· 1 H-4....CNCHS ) 
~ T t •"TMERC." 1 T .... [ N ll t l 
eG P,. •"f'C N " 1 ...... [N(il' t ) 
lt5 PR I NT9PCCJ)H t lf'C IH • 2 >Te !PCC 1• 2>P e• • Ll5" 
.-0 PttlNTTAlt 13• 1 IH t TA8Cll •H• 21 t • TAB Cl'l • 1 • H• 2 • TII' • 
"S PRINTIPCt l >H'l,9PC(H • :O:I UI rfl'flll NTw>CH • 2> ... t 
100 "111NllQ41l • I IH• lM4 13•H • 2H • 11Pflt UfTTA l 413 • l • 2•~ • • " Ll tHI " ,., ..,..,.,.., 
l it, END 
150 fCIMt-lTOl fl ::S1PfltlHT•1• 11 1'Cllf 1,~ PR I NTCM't• CJll 1M:l~ 
200 lf'F , H lH[ N N• I -A 
~ 10 PAI NTTAI Cl3 • 12 • Ft• N)Ct« • 4 1l>"T AIC"R • " t 11 TMC"& TA• 4"41Nl " I " 
2=<> f'•l 
Z3Q MTI.RH 
::50 fl'LOTtf ,nD.1• 1•1- t .~ CIJ 
252 Pflt1Nl"l234:,,t,~123-4,.7 ... 1'23-4S.7"' t 34S.79" 
:>.,,a MTURH 

St."'1:D Al 11.W.CF UJUC> .. J"""'c.• , ... 
-.,,c•u ~ 1, JtlU, 11 C ,........,,.. 
"("f,j . .. ...... . 

nu• 1 •·,A<-1.1:,..,1.•• 
t• ... t, ... . I.••• liU1 CJJf<.il-fl()t,j 
,•I •ttlNT f -0,' II'• H •tl• P<lCJOll'I M•'-•· ~•• 
..... •11•t1···~ru1-.u I 
S,1 blr,Uli<l i411 

"t fa(II IJll,f'l.( I l•I•• 1 1 4 
~ -INTl. t. 11f- •UI , ,,"'1., £11 

• '"'INllillL•jli,, t-1 .. , .................. , ........... ,. .. 
> HI.II 

:. ::5"'1,'/ 
I·•• M · •I .J . H I/ •••, 1,1 
I t " II lf,11 I 4 • .Jt 'ol' 11, I'll, •••t.....-,11 ... ..... , •• . 
I fl\..P1 -D .. l>Mll:~.0l.J101 

M:"" l!l.l'tll I J • l.f;.,;;,t1 IM ,.-, llt.fl<»I 
.. ,. .. JU'IA5 l'flf 

ol ,..,. ult. OI utr, t, Ill IO lNh t.lt\JN w.t. 1..INL ... 1 1W 
, _,tN 'U,h. • Ill 10 t. • , 10 Mt. 
I ·) Cl,.'j 1h t •11 ,U l lli: Mio.I ,1;,., tfot•l t, 
• •·lf,-f<•lfW 
~ fi(.,.r.,..,,,, lH ·•••ufl' t"'r .... 

•• fo'\.P1 WL ..._D*o UfCIIV-JofN olt. , ,,..,. a;IM[' I~ llll•M ft, 
~t.€P1 ,- ~ Dl!'QI~ •I a t. 4 ...._ Wt, 11 

""'INllf (: .-•I - · II ... . 
• "(."' Wt" r-..i,1 ~,il'l.t, toa.••fN Mf•ft, Tr4.N 4• Ct... , IN f 

' ol·• f fl'Jf•l I .,+l"Ull·•• l ll l • LHl- lo 1 ,-t, 
•fll II N l' .... lfotl , I U ,I 1-1!.JHr NHl-,'(,IH 
4~"1:N ,r..111r.r-r+G I LU,1,,1t1,1 ... 11, ,n .. 11o1..• 
• ,, •• •• "' ...... lh .. 
t,CJ ,-fo lNl:.ILH t .... l ll •• • • 

-, Nl•O· 
.... ,_. JC-,H'll, • Ll .... IH.IM• ....... lt11• ....... 

lht' PRl' 'T JlO'lhOn, so that 1A8{17) • 
SPC(4). 

Finally. 11 fortt'h v. here the ld1 hand 
mar&1nsu1r1 ,.,_ 0oi.-·., TAB,, SP<.'('l)-1.'\) 

That' s 1hc ~tLUtton on ffl) Junt 1983 
One TI) Luong I 10 chtt .. oot how.• 
TABw ork!iOn)OUr Onc 

A truel'AIJ function follo\\mg.a l'Ml!\'T 
command •~ a v.a) o f prc~n tmg a 
command PRIVT AT~onaJ1\cnhntand 
1, I \U) u~ful 1oot ,n .. 1or1nJ 1nJ number 
prcscntatton format So the OrK doc\ not 
h.1,ca true TAB . t,u111 ha.~f.K1hl1t'\•h1Ch 
let )OU prO\tde allcrna m cs 

In th1~ ar11clc the x eoord ma1c..,pnntrng 
column number, arc 1hos.e of the One. 
,ho"' n bt~, unk ss spcaftcd d1ffcrcnll) 
(Colu mn sequence) 123456 .,0 
One number'- A O I :?34 ~ 
(s« manual pi~) Thus SPC'{.&I "'outd 
cau<;.C pnn11n1-1orommcnC"C" 1n column !i. as 
v.ould a true IA B(.,). ,n the apparen1 
\C,c nth col umn along 

~TAB repl .lCtrMnt funC1ton ha, been 
,ug,e)tcdb, C'Toom~(P{ \ ,~,uc 13. 
raic 16) m the form ofSPC'f ' POS(=u to 
rcrtacc TAD('J ll crc are four other 
melhods. urn •1 1h their pant<"ular rea. 
1ures and ad\ Jnt agcs. so thac v.11h the (he 
lcchmques one ,houkl be ab le co rope 

An 1mponant cmenon for • r cplace­
mcnl TAB I\ 1ha1 Che curwr ..Jlould 
wbscqucncl, hcha,c as after a PRl''T 
command- \Cl the PLOT command •~ noc 
regarded a, a 1rue a ltcrnat l\ t'.1l1hough of 
COON ,t I\ e"<lremeh• \.a luahle m 11\ o v.n 
right I also "'"h 10 31.1) 1n fundamcn1al 
8a$-IC' operah(Hl\ for a rcplxe"mcnt func­
lM'"'. 'l,() I am n.)C 1rk:I001n11he 0oc PRl, T 
,r functton "'h1 ... h ma\ be conslr\ktcJ 1n 
rode from the manual(pagc 12H).ahhough 
ag,un 1h1s 1, an e,t r cmel) ,,1lu,1ble func· 
11on. bc ha\lnJ a, a PI or + cur'l,Or 
re1en11on rommJnd 

SPC (N·POS(0 11 
Lrshng 1 pro,Ktc, a dcmon~tr.i1ion of 1hc 
fut'IC't10n and dlu,1ra1cs the 1mpommc·c of 
~ctt mg the number. correct 

POS(0) ,~ a funcuon that re1urn, the 
current'< ~11ton at the cur,,or JnJ 1, 1hus 
relalcd to Pl[~ (617) h,,cc bier for 
PE.EK.POK EMhand617.) ln1hefunnton 
P0~ 0) 1hc br.t1. .. Ch arc required (amend 
the manual Pl41), hut the ar,umen1 1s a 
d u mm). an )' uue ,1lph;mumcncc h,1rac1cr 
V111l do. chan i ,nJ the number doc3 not 
chan ge the datum column 0. SoSP<.' ( '- -
curren 1 C'U™.tr ptNltOn) &l'C'S the func11on 
SPC(it) to pnnt, ,racn runher I{• chc niht 

pc0\1dm1, 1hc numbc~are nJhl 
Note 1ha1 POS(0) use3 1hc lcft most 

nu mbe red colum ns as da 1um. One') 0 
colu mn. Thu), 1ftheeuN>rrc)hDIJ)(N l1on 
IO folk>"'1ng • stn ng of ~n1-1h 9. 1hen 
POS(C) •,nll rcturn 11 Th1s.s ,ll~tratcd in 

the dcmonst rahon program 
Sinct tM prm11n& and PO !)C,0 1 arc one 30 • 

" 



.... 29 colum n ·ou t' the m,mmum spacing. 
zero. bet"een '"o pnntinp is 
SPC(N+ 1- POS(0)) v.he re N colum ns ha,·e 
already been used. Anything IC'-S than 
N+I. ho\\e\e r derned. will rcsull m a 
n(gatl\e spacing "hich 1s not allo"'ed -
look for the error message. 

In t he de mo program. BS has a ·pnnted' 
mv1s1blc colour character as its first unit; 
remember this v.hen studying t he K:reen 
prcscn1ataon. 

CHRS(UJ, 'cul'$0( up' 
Th1i. is uoi;eful for normal pr inting in the 
<ksccnchng manner provtdmg that there is 
no important materi al m the hnc below that 
\\h1ch 1s to be rnbbed. A funher valuable 
use 1s to ms,ert a ,..anably TAB ed PRINT 
bet\\ een t\\oo r more fixed pos1t1on ·pri nts' 
or borders . 

O ne uses SPC'(") but o n the hne below 
that required . The cu1'0r is then brough t 
up w11h the non·pnnted code CIIR S(I I) to 
pnnton th<'part1cularhnc . Jfas u~quent 
hne feed 1 .. anow(d then the procedure can 
be repeated alo ng the line up to Che ng ht 
hand hm1t. If 1hc ,pacings perm11 one ca n 
introd uce and cancel change central codes 
a nd an nbut e~ alo ng t he way as tn norma l 
priniing . 

The tcchmque is illustrated ,n the 
demonstra11on hsttngs 3 and 4. L1s1mg 3 is 
de libera tely complex to demon~tra1e the 
met hod. 11 1-!l well apprecia1ed 1hat the 
result could be ach1e\e d ma simpler way . 
The stock BS is TABe d a fter a D ATA 
produ ced AS of ,ar1ablc length , subs.c· 
qu ently red sta r.!l arc T ABbed to a cons1ant 
nght hand margin. 

L1sttng 4 sho" ·s the technique used ma 
way 1hat has been useful m a game 
,;1tuat1on. amongq 01hers. ll e re. fi,:ed 
,·emcal borders of , ·ar)ln g colou r blocks 
are pri nted first. then t~ O strings arc 
TABed. separately for <kmonstr.111on 
purposes. bet~ecn the borders. 

CHRS (301 in columnation TAB­
ing 
Especially su11able for columnat1on of 
material ,s 1hc use or CI-IRS(JO). which is 
One 's reaso nab ly ~ell hidden non-printing 
code for HOME. This returns the cursor to 
0 .0 ~ith line feed (unless suppressed). 
cffect n·ely pumn g the curso r at I. I . 

To produc e columns Orie 1s made 10 
produce one whole column at a1ime. from 
top 10 bouom. with the first set on the 
r,ght·hond stdr using an appropriale 
SPC(N). Th<'cursoristhe n brought 1-tOME. 
hnc feed ad1usted and SPC computed to 
prod uce the next co lumn to the left and 
clea r of the firs1one-and soon . 

If the roW$ of t he colum ns need 10 be 
1den11fied by '§equencc numbers ( 1.2.3 -
n) the n you will realise that a problem 
occurs al 10 a nd at 100 because of 1he 
mcrea-.c m leng1h of the numbef. One 
simple way round 1h1s problem. a form of 
TABing af1er a numbers ,s 10 use 
IITT(LOG)n)).The mtegerpar1oflog(base 
IO)of0 to <I0 1s0. IO.< I001s I .and soon 
so tha t SPC(l· IITT(LOO(n))) v.111 g1,·e you 2 
apparent spaces afte r units and I space 
after lens (a llowing for the appa rent space 

JO 

PROCRAM 4 

1 REN SAVED AS• TA8REP2D1:N02• 
2 MN DE:l10 2 FOft EfltSATZ TM Fl.lCTJQH 2 
3 REN 8 .JAQUE"" 1"83 
4 REN FUED VERTICAi... 80MIERS • YMJAa.E PfUNTING BETWl:[N 
10 CLS1PAPER01 t N(• 
20 A• •"HELL0" 1 B•• '" THEM" 
30 FORA• I T020 
39 REf1 PAINT COLOURED IORDER UNITS 
40 C•RNDl l >• 7 +1 29 
50 PRlNTCHR • CC> +CHR• l 126) SP<:132) CHR• IC) +CHR• I 126 ) 
~9 REN PR I NT STR I NBS IN 2 , FOft DENO, ' TA8 '8 TAOES 
bO A-RNDI I) •t 5+4 
70 PRJHTSPCIAICHR • t 11 )+CHR • < 12'91 •A • 
80 PR I NTSPCCA+LEN<A • >•l >CHR• t t l t+CHR • C 132) •Be ,o NEXT 

HOCH~-., , 

1 REN SAVED AS 'TA8REP 3 DENO' 
2 REl'1 B JAQUES 1'983 
3 REl'1 ERSATZ ' TAB'SVSTEN FOR COI..Ur1NATION 
4 REl'1 USES CHRe4 30)•HON[•,cOf1PU T[D SPACING AND JNTCLOGIN)) SPACING 
~o R~s,:!~T SPAC I NG Fl.H:TIONS SEPARATEDFRON•PfUNT ' LJNES . USE' I ' 

1 '9 REN LOOP FOR COLUNNS, BACi. WARDS 
20 FORR•4 TOOSTEP - 1 
Z2 T•7 • R:•2 
23 PR I NTSPC!T> "RUN"5-R 
24 REN COLUHN DEPTH 
2"5 FORN•t TOZO 
29 RE11 4 PLACE RANDON NUNBER FOR COL.~ TJON 
30 X•INTIRND < t> • t()()00)/10000 

~TR~AC:OA LEFTNOST COLUl'1N FIRST PAINT SEQUENCE NU18ER THEN RELEY 

3 5 JFR•OTIENPAlNTNSPCC 1-lNT ILOOI NI > I J 100T045 
39 REl1 OTHERWISE CONPUTE 1NTERCOLUNN SPACING 
40 PRINTSPCcTJ I 

:; ~7NT~INT NUNBER,SEE200-210FOR TRAILING ZEROS 

~ NEXT N 
54 REN WHEN FINISHED AYOID'HOHE' 
55 IFR-OTHEN70 
59 REN 'HOl'E'a.l'tSOA,LOOP TO NEXT COL....., 
bO PAJNTCHA t C301 
65 NEXT R 
70 PRINT1PR tN T1PAINT"NOW IIMAT?" 
100 REN FOR TRAILING ZIEROS INl!IEJltT AT 32 THE LUC M IN 110~ 

!~ =~ :~s~~~·=~E=~x;~~· THEN'tEPEAT1X .. H+ "0" 1LNTILLEN CH I•• 

used by 1hc invisible decimal point) . 
I( )'OU expect to go up into the hundr eds 

then the standar d form would be SPC(2· 
ll"n"(LOG(n))) for consiste nt col um nation. 
Thus 1he gene ral functio n 1s SPC(S·I· 
INT(LOG (n)) function Listing S uses five: 
runs of gcncra1cd random numbers (< 1). 
numbers . 

As a demonstratton of method 2a nd 1hc 
INT(LOG(n)) funcoon hsring S uses fi,,e 
runs of ge nerated random numbe-rs (< I). 
trunc ated to 4 deci mal places. in columns 
of 20. The prinh ng sequence of columns is 
from n ght 10 left 10 3\'0ld de le1ion of 
previou s material since normal SPCing is 
used If you wish 10 111le columns then 
strte1lyspea kmg rol umn I or ru n I 1son the: 
nghl. 

Since CIIRS(.)(}) •s followed by line feed. 
prehmmary ahgnmenl 1s achieved by a 
PRINTin line JO. Whcnu smg mlesfur1her 
line feed alignment is required after 
HOME . 

Not.e 1hat HOME has 10 be a ,•0tded after 
the final column. otherwise furthe r pnn t· 
mg will be o,·e r the columns. 

CHRS(91, 'CUl'$0( riehl' 
Met hods I and2 have been \'eryusc:(ul, but 
since they rely on SPC fundamcn1ally they 
do nor possess the 'leaping over' quality of 
a true: TAB function . When the screen 1s 
blank exccp l for !he mate rial that is 
currcn 1ly being printed thisdi ffe rence may 
not be noticeable o r of import ance. 
However. mc1hod 3 is a technique that 
'd rops' )'Our ma1c rial into the chosen slot 
without disturbing anything else - a nd it 
keeps con trol of 1he curso r . It is not a 
PLOT! 

Crea te a string of oon·printmg cursor · 
righl characters. 0 -IRS(9). in the imtialisa· 
tion section o r a prope r program. When 
TAB 1s required . call up 1hc string and take 
and print as much of i1 as you need to TAB 
by using the LEm function . and add on 
the material you want 10 PRJITT. If you 
expect 10 require 2o r more TABS in a hne . 
exten d the: S)'Sltm by 1noorpor ating a 
sub routine which calcu lates the string shce 
required u.sing POS(0). since Orie knows 
where the cursor ,so n the hne in ques1ion . 35 ._ 

PCN JA."IUARY71~ 



ADD Add·On I ToAdd-OnEJectronalld, Urllts2.3nJ4 ,Sh!IHilndustl'IIIESUIISltlfonVQlderl,E$$,IJIC8113M 

Electronics Ltd., Please rush me: -- (qty) 'N' Vader __ (qty) Ed'on 
Units 2 3 and 4 __ (qty) Aliens __ (qty) Chuckman __ (qty) Phrogger 

ON Sh. H'.II ' cassettes at £5.95 each inc. p+pand VAT for my Aquarius computer. 
Ire I ltndoMC,-.,.IONYM~t- Ol'MitmyAcau, 'Vts.lcarO "°------

lndUSlrial Estate, Signature Nam~ ----, -----
Saffron Walden, Address Postcode __ _ 

ELECTRONICS Essex CB11 3AQ Credit card holders ring (0799) 25014 (24 hrs) or Telex 81653 PCNS·, 







Ever bought 
a game that's not as 

good as its box? 
Everybody has seen the home computer 

game packs that sparkle with imaginative colour 
and graph ics, and lure buy ers into the store . 

Sadly,so mew h o ha\'eboug ht ha\'efound 1hat 
the game sparkled Jess than the box . For. as more 
and more co mp ank-s jump on the home comput er 
bandw agon , it bcco mes c,·er more l ikely 1ha1 mo st 
of the imagin ation and exc itemen t is co nccn ­
trat(.xf in the pack. Instead of playing a fast game , 
you lose a fast buck. Or. more likely, several. 

Yel games have bec ome increas ing])' soph · 
i.st ica1cd . Scenarios arc more varicd . lc, ·cls ofpl ay 
have be en incn.."aSt..'"d, and high reso lution co lour 
graph ics capabilit ies are being u sed tog ethe r with 

dramat ically impr oved so und cffec ls. The tr ick is 
to know which games are as good on screen as 
thc r are on the pack. 

Rcla..'C. Help is at hand . Logic 3. publishe rs of 
the most effec tive self pacing pr ogramm ing 
tu torials, have selec ted The Bcs1 Ganu .-s for 
Britain's l op home com pulers. 

So bu y onl y th e best. Send todar for yo ur free 
cop y of Th e Bes t Games from Logic 3, and learn 
how you could save £ 2.00 when fo u buy your 
ncx 1 co mpu 1er game. If yo u"re a de.alcr , we w on't 
h o ld it agai ns t )'OU - trade enquirit. -s arc 
welcome . 

Do it .Now. 

Send the coupon. 
Have a good game without being had. 
r-------------------, 
I Please rush me my free copy of Th e Best Games. I already have/am I 
I thinking of getti ng omec omp uter. I 
I Nam e I 
I ~ = I 
I I 
I I 
I I 
I Co unty ostcod I 

L---------- - - __ _ ____ ...J 

LOGIC3 
- THE KEY TO TH E WORLD OF TOMORROW. 
Logic 3 Ltd, Mountbatten House. Vict0ria Smc-e1. Windso r SL4 I HE 



jPROCRAM 6 

'4 30 0 REN SAVED AS' TABREP 4 DENO' 
I REN ERSATZ ' TAB ' FUNCTJON 4 
2 REN 8 JAOUES / N LEACH 1983 
3 REN USES CHR.('9 ) ,CIJR SOA RIGHT,IN STRING SLICES 
4 REN DOES NOT CAUSE !!LANK OVERPRINTING 
!i CLS,PAPER7 , 1,...-0 
9 REN FILL SCREE N WITH X, THEN'HONE ' 
10 FORR•1T0102 h 1PftlNT " XN1 , NEXT 
12 PR I HTCHfH f:SO> rPRINT 1 PRINT1PfUNT 
14 REN K T UP STR ING OF CHR. ('9) 'S 
l!i FORR•l T03'91CR • -CR • •CHR • ('9> ,NEXT 
1'9 RE" DEl'tONSTRATION STRING S 
20 A•• " CAN vou· ,e•· · FtND U97 " 
22 GOSUM5 
2 4 REN SPEC I FY' TAB'AS'T' ,GO TO S I R 
2!i T•l21GOSUBIOO 
30 PRINTA • 1 
l!i T•201 GOSUB 100 
40 PRINT&• • PRINT 
44 REN FURTHER OE...a 
4 5 FORL•IT05 
SO T•RND <U •1 0+2tGOSUB1 00 
SS PR JN TA•I 
hO T•T+RND < I ) • 5+ 1+l..EN<A • i I OOSUBI OO 
h:5 PRINTB • J INT<T> 
74 REN PRINT CONPUTED'T'AT ' TB 'POS JTION 
7:5 T•T-+l+LEN<B•> 1GOSUBI OO 
90 PRINT CHR•<l 32 >TCHR• Cl 2 B> 
~ NEXT 
86 GOSUB~1PRINT 
8'9 REN DEl'tO OF EltISTING TAB FUNCTION 
90 PR I NTTA8(25>A •· · N•B• 
92 END 
94 RE"1 COLUNN LABELLING STRING 
"PLOTO ,PE EKC6U, >- 1 , l 
'96 PRINT " 123 456799012 3 4:5h78'9 0123 4:5&78'9 0 123-45o78" 
97 RETURN 
fl REN TAB BY STRING SL I CING CR• 
100 TB•T-POS <O> +2 
110 PR JNTLEF T• CCR• , TB> 1 
120 RETl.lAN 

t'l?O(RA\.1 

O Mf'I IIIIW:D Al' TAM£~DU'IO ' 
I Mf'I EIIUU"T"'ll' ,.LN:TION 5 
2 '-" I J.-o.a• , .. :, 
3 ..... UM:I "'D',PGI[ 6 17 ,.DR I ~ ITON 0, Cl.lt90fl: 
4 ftOI OOl:I NOT ~ LA""t ~ IHTI NS .., ... 
• IICl1 i,JL.L ICMEH WITH •, THEH ' MOMI" 
10 ~1T01 0 261"'INT '" • '"11""1:•T 
I:? "'INTD«9,t:,.011"'INf 1fl'ftlfU 1NI IHT 
1• ll£N ~TIIIIIUION I TJl:INDII 
20 A• • • C- VDU"'11i• • '"FIHO ~'?· 
n 0011..- 150 
2 .. M" .-.:c,,r TA1°-.· T· .eo TO IJ'ft 
nT • 1:- ,-..1 00 
::SO "'IHT A• a 
35 T•:?0 , .,._. 100 
40 "'IHTl • ,,.._IHT 
44 Mrt F UMTHE:ft DCl'Cl 
45 FORl.•IT05 
4·--1 ~ 
'!IO l-«IH0411 • 10*:?1 ....... 100 
~ "'INJA • 1 
M) T•lo-MC> l 11• 5 • 1 •l.llN IA• l •GOM.-100 
., ~IHT .. 1 
74 lllc:PI N IIHT C:0.-UTl[O ' T' .. t'T"l"OIIIUON 
7S T•T •l~EH c• • 1100... 100 
1• M f'I ' l- 2' N'.CNJSI[ c,r• T• 2'" IH 100 
90 "'lNT l- 2 •2 .. ., 
r.l fl£f'I DC"° OIF ll9'MPl: IIICU,-i1 WILUl l'"OIII" 1'', I• Al'l(III 14 
.. "11:IHl"' TAII l 4J'Ul "' l t 1•141ooaMI001NIIHTII II 
e711£t18Q:1..r, 
- T•1•,.,..,.100,"'1Hr · .... . .. :!ND u~a·T-2 
.. ft£l'I DCl"IO OF (11111'1,- TAe FUNCTION 
1'0 NIIHT1"9 C2SI IIS • '" "'• 9 S • • I. "°'" ...... 
.. M" o111L.Tl:lltl ~ ~ ITJON TO"T"'ll 'W I TH Iii ,O.:IE 
ff ~ 100 CHl:0(9 ,.OIII ,,,,.; ~INtJ,_ 11119 WIL.Ul , o111L.TCM TD PIIHl l'U'I _ .. 
100 l•T•2 
102 ll'"T ~U, :( 6l 1) THDlltCHAT1t•t•l11MTILT~l[l( l.l7) 
104 Mf'I ll.lllN OftF ~. 115 Tl.,ltN9 IT ON 
105 NII HIQ4H C17H 
110~• 17, T 
115 NIIHTD« • t1711 

'"""""" 14. MN COL....., l.AN'.l.l.l,_ I T~INe 
! 50 ~Ol 0 ,'11:0( (6 1 61 - 1. I 1"' J NT"'l 2~,_.7"°1:?34567..0123 45-7.-.01234S.7 

L1stmg 6dcmonstrates the full method. 
It is important to note that since CII RS(9) 

~ ! (-f)~~~~~ c~a:r~:~
1
• r:~l!y1:~fb~a; 

PRINT command. so the s1rmg shccs also 
begin at x - (·I) . Smee obs(-n·ed pnnung 
begmHI X - (·I) )OU "'II h3\C IOadd 210 
lhe apparent TAB required (SPC(0) pu1s 
t he curso r a1 I) 

The central sectio n of the demo­
program comput~ a TAB ,..alue and pnnts 
lhat \al ue. No1e 1ha1 here . as m several 
ot her mstaoccs where non·tntegers are 
unreahs1ic operators. I he OricsubJecls the 
number to an au1oma1ic INT(N ) functio n. 
Particul ar ly note "'he re pnnhng s1ar1s. 
usmg 1he pnn1ed column guide As 
programmed the pnn11ng s1ar1s o ne col· 
umn after the TA B value. llu s ,s readil) 
altered 1f required . The last prinied smng 
in !he demonstra11on shows.checks the 
o\·erpr 1n11ng effect o( lhe e,us1mg TAB 
funcoon (e,en "'hen adjusted from -13) 

POKE(617J, the 'x' position 
address 
Th ,s al'\O drops the material to be printed 
m10 the alloued posi1ion "11hou1 O\C:r· 
prmtmg blanks on 11s way. and keeps 
ron1rol of 1he curso r . 

Memo ry locallons 617 and 616 hold lhe 
curr eni :ii: .y pos111onsof1he cun.or in TEXT. 
LORES-0 and - I mode s and the 1e:ii:1 
"1ndo" (from) • I to3)m fll RESmode . 
Thu s you can PEEK and PO KE here. For 
lhe purposeofTA81ng. 111s l1kelytha1 lhe 
cursor is alread) al or can be line fed 10 the 
required ) J)(h11,on 3'> onl) 'I( need be 
considered . 

POKE 617 with required TAB spacmg. 
again no1ing thal the number should be 2 
more than the equi,..alenl SPC'ing As 
before one can incorporate a subrou 1me to 
ha\e i,uccced1ng TABs on one hne . 

To a\·01d o,erpnnung one needs 10 
check t ha1 1he proposed TAB is not less 
1han 1he present cu rsor pos111on . The 
program contams a 'Mong" SCI of TABs in 
hnes87.88. and hopefully line IOOwillgi,..e 
a m1mmumclearance . Put REM mfrontof 
hne IOOtotemporanlyremo,·e 11 and RUN 
agam. No1e 1ha11here 1saspace ·pos11, ... e1y· 
print ed be1"'ee n 1he 1wo slnngi. . 

On my One 1he firs1 POKE produces a 
cursor block 1ha1 can be a,·o,ded by 
s"'11chmg off the cursor S)'mbol with 
CI-IRS(l7) . If required 11 can be res1ored 
"'1th a succeeding CltRS(l7). L1s11ng 7 
1llus1ra1cs lhese fealu res, 

It 1s appa rent 1ha1 method S is a 
semi-PRINT AT function (g l\oen y. PRINT 
AT:ii:). lf)OU require a full PRINT AT(:ii:.y) 
command. 1hen dc1a1h for 1he machme 
code pro gram necessary are m the On<" 
man ual (page 128. chap1er 13). II seems 
1ha1 you could knock up a \ers,on by 
ex1endmg lhe POKE m me1hod 4 10 1hc ) 
pos 111on a t loca11on 616. 

Jn a sen~ the valuable PI 01 ' command 
is a PRIITT AT (1gnor1ng all 1he dcla ils of 
differen t cha racter handling) com mand 
that subsequ ently loses 1he cursor 10 
HOME. Well. one could al"'ays put 1he 
cursor back \\he re rcqu1ced by POKE617. 
·x: POKE 616. ·y'. 



Richard Gold looks a t a ne w graphics pad for the BBC Micro user. 

Finer artists 
Graphi cs pad!> ha,e JOtncd 1hc lumb­

hng price: phenomenon . The latest of 
the nev. lov. -pnced products •~ the 

British Micro Grafpad at under (150. It 
bnn gs the price into a range v.hcrc home 
users can enjoy screen art. and 1s a,a1lable 
no v. for the BBC. Vcrs iom, a rc promised 
for t he Spectrum and Commodore~ -

The model re,,ev.ed mcluded pre­
rclea-.c cop1C!>OftheM>ftv,arc and manual. 
De!>1gncd fo r educatio nal us.c a!> v.cll a!> for 
computer aided design. and m man) v.ays 
similar to 1he Wa1ford Beebploue r (h!>UC 
26). the Grafpad pro, ides an escape for tM" 
BBC u-.er from the long-v.mded \10, 1 . 

1•1 o-r and ON.A"' command!>. 
Th e graph 10 pad. and 1b :u:companymg 

'iOft\\a re casseue. al!O\\ )OU 10 draw )Our 
o"'n de~1gns or trace the ou tline s of maps 
and pictures. The;;c can be '3\ed tod1sl. or 
tape. and cop,ed th rough a printer. 

First impressions 
Once you ha,e 1o1oaded throug h 1he exces· 
SI\C prOICCh\e pol).!il)rene \\hU:h. a) \\ell 
as 'iiUT\I\Jng 1he Bnt1sh posta l S)'.!ilem 
\\OUld pre.!iumably l.eep bot h de\ice and 
user a0oa1 m the roug hest of seas, )OU 
come across a piece of hard\\ arc 1ha1 lool., 
001 onl) \\CII made. but also rather 
attrac tu e . 

The Grafpad conlllllh of a 1.ablet and 
detac hable pen. The tab let has a grid for 
dra\\mg \\h1ch hall a , 1ze o f, 320 by 256 
pixels and a gree n menu area. the use of 
\\h1ch Ill n01 specified: both arc protected 
b~ pc~pe,c The pen has a m1crosw11ch nab. 
loo l.s hl.e a dent1.!il0.!i dnll. and is tough and 

I 
reasonabl) durable . 

Documentation 
The user man ual Ill httle more 1han a n 
introductOr) bool.lc1. It lookscheap(or. if 

! ~~~ ~~:r~~/~ann~~o~;~~~!~:: :.~.~::i~ 
in the mtroductor) M>ftware. A dcfimt c 
plull 1s lhe program 11,tmg, at the back of 
the manua l , "'h1ch let )OU \\nte prog ram s 
that u~ !he Graf pad. 

l lo\\e\er. the manual ~Cm.!> hule more 
tha n a.!imgle clue 1n a pu alc. theobJect of 
\\h1ch 1s 10 d1sc'O\cr how the Grafpad 
\\Orks. rather than a complete operational 
gu ide. 

In use 
Perhaps the m~t ,m ponan t point to be 
made 1s tha t )OU need a disk dme m o rder 
10 ope rate the fuOC110nll \lillh any speed. 
Thi.!> ,s because ,..hen saung a scree n , the 
\\hole of the scree n memory. a mas.sl\·c 
20 K m MODE I high resolution graphics. 
1s stored. Th is. of course . ,s ,cry tedi ous 
us1ngcasset1e. though not ..... hen us1ngd 1sk. 

Ho""e\cr. 1hc Grafpad as easy to install: 
all you need 1.s a BBC w11h 32K and a use r 
port . The software package. which is 
included m lhc price of £148.7S (inc pos t . 

,. 

packing and VAT). cffect1,ely turn s the 
Graf pad in10 no1hmg more than a soph1s11-
cafed sketch pad - an cxpc n.!>1\C toy. 

Ne\ertheless 1hc range of funct1onll is 
1mpreS$1\e. The progra m ope rate s m 
Mode I on ly. but t hough only four colo urs 
ca n appe ar on the screen al a t ime. !he full 
BBC palette of 16 colours 1s avail abl e. 
Furt hermore. the) can be ~wapped to tr y 
different colour iehemes. 

It 1s d1sappomt1ng that 1he keyboa rd 
musl be used m ~lcmng comm ands. 
especial!) )mce lhe menu area on the table t 
1s not used. I lo""C\CT, ullmg the ke)board. 
and the pen on the gnd. )OU can draw 
rectangles, ln angles and Imes qu1ckl) and 
ca.!i,1). 1o1o11h rubber·bandmg . 

Circles ;ir e drawn b) fixing t~ cent re 
and tracmg a rad 1ul1- 1he computer docs 
the rest. though 1hec1rclc)arc no1 as round 
as they could be. The freehand drawing 
function 1s good for tracing pictures, 
though a httle JIIICf") and 1hcrcfore shghtly 
inaccurate. You can add text IO)Ourd es 1gn 
with the \\M1G111 function \\hich \\Orks 
better than 11 is spelt . 

There I.!> also a cleve r era.s.c function 
..... h1ch draws the backgrou nd colour O\Cr 
the part )'Ou \\ant to delete. This g1u:s 
much more cont rol than most other 
program) . 

A scno u.!i fauk m 1hc Grafpad is the lack 
of error trapping. particula r !) as the ke) 10 
choose a brush colour 1s ne,c11otha1 used to 
clea r the screen . Th,,. means a shp of the 
hand can destroy )OUT mas1erp1ec:e. 

The f1LL command lets )OU colou r in 
parts of the pi cture. Sometim es during 

1estmg the colour leaked out of \\hat 
shoul d hue been an enclosed area and 
filled much of the screen. 

British M1crosells. forane,:t ra£20.70. a 
CA D program to use with the Grafpad . 
The ab1hty of 1h1s program 10 create 
multi coloured and high resolution cha rac· 
ters hides 1hc fact 1hat th1ll is not real!) a 
compu 1er aided desig n package at all. You 
can create only vef") small characters. and 
the only other creat 1,·e functions are line 
draw ing routines . Furth ermore. on the 
re,1ewcopy the 'iAVI and 10ADfunc:t1ons 
dad not work. 

Perhaps 1hc fault.softhc softwa re sho uld 
nol be O\e~trc,sc d . Indeed. g1\cn these 
faults. the Grafpad ll~lf performed ex· 
tremel)'"'ell. Ccrt a1nl), there are inexphc· 
able fea1urcs 1011. Th cgn d 1tselfisoddal11I 
has no relation to the gn d pro\'1ded m 1hc 
CAD prog ram Ah.o there <,ecms no good 
e1tplana11o n "'h)' che pen 1sdc1ac hable. 

Dcsp11e the pe:rspe'( CO\er 1he designs 
ca n be reasonably, 1hough nol completely. 
accurat e. And 1f )OU lack spa~ . 1he 
Grafpad is big enough. and sohd enough, 
lo sit quite comfortab ly on )OUr lap. 

Verdict 
The Grafpad is well made but ra1her 
expcns 1\e. It ,s certainly no1 up to the 
standa rd required b) a des ign studio. and 
probably too e1tpensi\e for 1he home 
market. If a school \\ ere to co nsider a 
product like this. 11 ""ould probabl) ge t 
better , a lue for mone) w11h one of 1he 
ke)'board-ba'>Cd progra ms. 

,..._. Gnifpad .......... 8ri11sh MKTO. 
Watford. 091J..48222 r.tee Grafpad £10.75 
,nc VAT;CAOsorr .. •rt• £2070,nc VAT 
.,.._ BBC MKTo (Comrnod!m 64 and 
Sp«trum ,·us.on 1 prom1~) 



USE 
BROTHER HR15 ! C(NTRONICS 

PUJC 

If you are an ATARI Micro-user thi s 

~ ::,~t=i~i;:,~:;=n~s~:t:~~• 
of purc:h,s ine any ,tandif d Centronk:s 
Printer nail able on the m.1ril;et. 
(rM Otllyot~ aa,lable pnnrer 
mt~IICe IS that of ATARI'S own 
manufactu~ currentfy r,a1lable 
,r £JJO OOJ 



This prin ter has feat ures hitherto only available for well over its £240. says Roger Howort h. 

TI Wahers WMSO ,s the cheapest 
inter in 1ts class.at£240. Introduced 

sa direct compe t11or for printers hke 
the E pson RX80 and the CTI CP80. the 
WM80 sho ws OOw qu ickly the pnce of 
printers is falling . 

First impressions 
The Waller~ WM80 come~ in a plain 
cardboard box Just too la rge to tuck under 
)'our arm. llov.e"e r . the pn nter it.self is 
compact. meas uring 377mm x 295m m by 
125mm O\era ll. and is pleas inglydcMgned. 
It comes with lots or polysty rene pack ing. a 
pape r feeding rack and e\en a black carbo n 
nbbon can nd ge but. alas. no plug . 

There are the usual three hghu. s1gnal­
hng Power. Ready and Pape r Out, and 
three push buno ns 10 control O n Line. 
Form Feed and Line Feed . A paper feed 
roller. Ce ntromcs pon and an oniofl 
button complete the surface fea t ures. 

Under the dark 1m1ed pc~pe~ CO\er. the 
carbon ribbon. prinl head, and 1rac1or 
feeds can be seen. 

Setting up 
II is Mmplc enough co load pape r. and this 
can be sing le sheet. mcludmg up 10 tr iple 
carbons. or1ractorfeed. Thc 1rac1orfeedis 
ad Ju.stable to g1\e any *•dth betv.cen four 
and ten inches. 

The carbon ribbon is easy to fit , and Sia)~ 
lirm ly1n place. Once thcplug1~fi11ed. and 
t he cable plugged into the Cent roni~ port 
the printer is ready fo r use . This a~sumes 
chat )Our rompuler or mcerface pro1r1des 
the nece,.sary softv.are. You "hould chec k 
v.hechcr operating softv.are .,s a\a1lable 
before bu)mg. 

For 1h1~ re\·ic"'. a ZX Spectrum and chc 
ZX Lprml interface "'er e used success· 
full). and aflcronly an hour. screen dum~ 
v.ere prodoced. 

Documentation 
Although the pri nter 1s sold b)' Walters. 
""h1ch sou nds Engh~h. the docu mentation 
seem!> to be !he re~ull of a bad tran ... lat,on. 
eg: ·carefully hft fron1 or printer unit and 
make 11 stands as the bo n om or case be 
,,ar11cally face 10 )'OU and hold the unn b) 
the OllCOf )our hand on the sofl surface·. 

If )Ou' rc fam1har with ha rdv.are. )OU 

could male so me sc n...c or the 48-page 
book let. but newcomers will probably be 
be mused and spe nd an mo rdmate amou nt 
of time altenng the pri nt formal. Paris or 
the manual are v.ell do ne. but ce rtain 
chap ter~ turn Eng hsh ,ns1de out and 
progra mming examp les use only a Basic 
inte rprete r and mcludc no comers,on 
hints. 

Features 
The WM SO boas ts ma ny features that ha"e 
o nly been a\a 1lable up 10 now on much 
more expensl\·e pr inters . There are 228 
ASC II characters in the characte r set. and 
chesc ha\·e true descenders . The pnnter 
runs at &)cps. and fac1ht1es include both 
do uble -w1d1h and comp resse d pr 1n1. and a 
rombina11on of t he two. Superscnpts and 

" 

Less pricey 
printers 

····-

)ubscripts are prm 1ablc. and se,cn inter· 
nat ional characler ~ts can be w-lecie d 
using m1ernal dip sv.11ches Graph•~ 
dump!> can also be obrnmed. 

In use 
The prin t qua h1y 1s good. and the charac ­
ters themsches arc v.ell formed . "'th the 
possib le exception of 1hc ·g· v.h1ch 1 ... 

pnnted too high on 1he hne for nl ) hkmg . 
Th e grap hics dum~ are particular ly good 
for a printe r m this price r ange . 

The ~pced ad,e rti ~d is .\iligh t ly amb •· 
guou.s. smce 11 can pnnt at 80cp). bu t 11 
la kes another !loCCOnd to feed a blank hne 
through. bringing the a,erage speed down 
to 4()cps. Th is migh1. hov.e\er. beof only 
mino r concern 1n a printer of 1his pr ice. 

Open ing the pnnte r to change the dip 
!i,\,\,11ch M!lllng~ ,s a simple 1a..,k. as long as 
)'OU follow the pictor ial guide ,n the 
manual. l nth1!i,~1on.1heman uarswo rds 
are pa mcularlydtfficu lt co unders tarld. but 
the pictu restell thesiory . The dipsw itches 
are easy 1ochange. and can be moved wilh 
finger nail or screv.drl\'cr. The optio nal 
se111ngs for these are clearly laid out in an 
appe ndix 10 t he ma nua l. 

The prin ter appears to be qui1e stur dy . 
and has 1he fee l of one much more 
expenS 1\e. It is relal i\ely quiet. a nd v.orks 
at about the sa me ,·o lume as an Epson. ,e 
qu1eler than a same·pnce Se1kosha . 

One proble m l.\i oet:a.\iional pape r jams. 
To rcmo\C lhe Jammed pape r 11 1s 
nece~ry 10 remo, e the carbon ribbon 
cartridge . and un...crew the metal guard 
running acr~s the top of the carriage. 
For tunate!) , paper doe~n·1 seem to Jam 
often. 

Wallen offen the standar d 9()..day 
gua rantee . and ab.o prom1loC!i, 10 do 
"arranl) v.orl at the fac1ory. A spokes­
man said that 1h1s v.ork 1!1, no rmally done 
within 48 hours o f rece1p1 or a faulty 
machine. 

Verdict 
At 1h1s pnce . the prin ter s,« m!i, almost 
unbca lab le.even !hough closer 1nspec11on 
re\'ea ls some disad\an1ages m par1icular 
the qua lity of 1hc ma nua l. This lets do "n 
Che whole product. and after fi\'e days of 
ef fort neithe r subscri pt nor ilahc prmhn g 
had been coaxe d out of 11. 

I'm sure it' s poss ible. but the whole 
operat ion sho uld 1ake on ly min utes. 

Although )'OU may no t wan1 to do a ll 
your correspo nde nce on 11. the Walters is 
well wonh consider ing for most general 
purpose uses . 
,..._. WaltcnW M80 ........ Wal1Cn 
MinocysterM International Ltd. Hflh 
W)'«Nnbe. (0494)327~1 NII O~-lSutc 
VATanddeb\'C,Y ........ Centroaa. 
RS132 optional ...... Mad order or deakn 

f'C't', JA:",.LAR'l' 7196,a 





7 COLOUR INK JEf PRINTER 
£499 +VAT 

With Centro ics and free B~ parallel Interlace 
Micro dump listing. 

Opdons ouollobJe: 

• Buffered RS232 lnterf 
• ~ta & RS232 lnt: · 
• ~ II Interface. a.ce. 

• IBM PC dump. 

SpedfkoOor>sc 

640 dot>l'ne. 
84 dots/Inch both axas. r.: .. ~:/eed rollpaper .... h ~ngle -

37cps In fuD colou 
Ink cortridg<$. ' · 4 million character bfe. 
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Over the next three weeks. PCNs 
M1cropaed1a will take you m10 the 
Electron·IC age. 

Thrsweekwtcll lake an overview 
of the hardwaie with a look at lhe 
history and development of the 
Electron (see elsewhere on this 
page). the 1ns1de ot the machine 
with lat>e,s exptarning where all ttie 
bits of ttie Electron are and exactly 
what each of them does. and lht 
begmnmg of an alphabeUully · 
ordered selection of keywords 10 
the Electron's BBC Basic. 

The second week le.atures soft· 
ware for the machme, with a look: 
first at Electron games (and con· 
verSIOfl ol BBC games to run on the 
Electron), then a discussion of 
business software and apphca· 
tions for the Electron-includmo 
spreadsheets and word· 
processing, and finalty the second 
part of our look at a selection of 
Electron keywords. 

The final week of the Electron 
M1aopaed1,1 wtll locus on 
penpherals (Or add-ons} for lhe 
Electron. Althouoh such penp~er· 
als are currently few and far 
betweeeo, wt ' lt look'at what 1s and 
will be available - mcludmo 
ponter interfaces, anachments lor 
ROM sottware and ptuo·ms for 
JOYSllcl<s. 
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Although it bears a passmo sim1lanty to Acorn's BBC Micro and Atom machmes (see ptetures at 
right}, the Electron breaks new ground !or Acom with its size, the induS1on of Basic keywords on 
shitted k,ys and a price of £200. 

AHISTORV 
Ot=AeORNS 
The history ot the Acom Electron resembtes 1ha1 
of any youngest child. 

Like any baby in a family of three, the Elec!ron 
is expecied lo do much the same as its <>'d8f 
sibtings, the BBC Micro and the Acom Atom . Its 
shortfalls(ielhelaci<of a Telete,ct modeanda k>t 
of standard buih·ln expansion in1ertaces) are 
probably OV8fshadowed by the enthusiasm 
accompanying any new birth. 

The Elec!ron's creation could, in fact , be 
likened 10 be the birth of an African elephant, as 
they appear to both have about the same 
gestation period. Acom announced the Electron 
in the wake of Sinclatr's 1982 launch of the ZX 
Specirum colour computer, but the machine 
dkfn't emerge until Summer 1983 . 

It w as well worth the wait. It has the benefit of 
much of the technobgy incorporated in Acorn 's 
now-famous BBC Micro. but al less cost no 
historyolthe Electron wouldbecompletewilhoul 
a look al its BBC Micro heritage. 

AcornComputerswas toundedbyChrisCurry 
and Herman Hauser in 1978 and cfidn'1 produce 
its lirst microcomputer until 1979 when they 
introduced the Acom Atom . The Atom was a 
modest micro by modem standards with be· 
tweef1 2 and 12K of RAM, a 6502-based 
processor and an idiosyncratic (bu1 quick) 

implementation ol Basic. 
The Atom d.ct, however , ~I lor under C200, 

use a !\JM-travel keyboa rd and promise the 
capabihty to run a low-cost local area networking 
faa lity called ·econer . Chris Curry's career in 
computers began In 1966 as a developmen t 
engineer for Clive Sinciai(s Radionics conc8fn . 
for whom he designed the Executrve Calculator 
in 1971. Thecalculatorwassmallenough torun 
off a normal hearing aid and marked a 
breakthrough in size. 

This tmy number-cruncher fitted in with the 
Sinclair style of product miniaturization. Curry 
stayed with Radiontes 1,11 1976 when he and 
Sinciair set up Science of Cambridge lo sell 
component kits for compulers and wristwalch 
calculators . The compuler kit, dubbed the MK 
l 4·MJCroprocessorKi1, had 14chipsanduseda 
ZX.81-type membrane keyboard , but i1 required 
the user to program entirely in machine code . 

The kit uncovered a large number ol would-be 
programmers wanting to know ITIO(e about the 
mact'lfne lhan Cuny had time to explain. He hired 
Cambridge University Ph.O student Herman 
Hauser to help cope. The result ol Ha.user's 
research into the needs of home computer users 
and Curry's own desire to develop a home 
computer around Basic w as the Cambridge 



Processor Unit - which tat8f became Acom. 
and shortly afterwards the Atom was born. 

Acom is an enterprising company, and was 
soon hard at work on a new prototype compu1er 
- the Proton. This was around the tune the 
British Broadcasting Corporation was searching 
fairty desperatefy for a benchtest ffltefo for its 
then·upcoming 'Maklng theMostoftheM lcro'TV 
show. 

Curry and Hauser were quite sure their new 
machine could fit the bill and began making 
moves 10 tum it into the BBC Micro. The Proton 
was to have been a twin -processor replacement 
for the Atom , but the oPPOf1unity of the BBC 
contract and a feehng that the Proton had 
perhaps more commercial ~bllit.es than 
Acom had originally thought, led 10 the design of 
The Tube - an interface that woutd allow the 
second processor 10 be built as a stand-a)()ne 
add-.on. By February 1981, the BBC was sokt on 
the Proton and they signed an agreement with 
Acorn. 

In March, lhe BBC began CltCUlat>ng pictures of 
a prototype BBC machine along with its other 
literature about the Computer Literacy Project. 

In December. the long-awaited BBC Micro 
was finally launched and received high praise 
from even the sterner cn11cs. 

Some six months laler. Clive Smclaircracked 
the C200 barrier with his ZX Spectrum cok>ur 
oompvter and Acom, feeling truly challenged to 
bring in a new k>w-oost colour computer of their 
own. promptty announced the Electron was 
'coming sooo .' 

'Soon' turned out to be about 18 mon1hs -
whk;h. by !he standards of any other industry is a 
very quick productdevek,pmenl time- but in the 
computer industry it 1s an aeon. 

Once again, it was worth the wait A small 
machine with 32K of RAM , good colour and 
sound and an ability to run mosl BBC Micro 
programs. 

Others were soon echoing this sentiment as 
the Eleciron continued to receive rave after rave 
review - establishing it as one of the most 
popular under·C200colour computers in the UK. 

Ma,c Phillips, reviewing the machme in PCN 
(Issue 25) sald 'Acom has an undoubted winner. 
The Electron isn't quite as simple as a hatf·priced 
BBC, bu1 it does bring you amazing graphics and 
one of the fastest and most capable Basics in the 
business. It's easy to use and easy 10 leam.' 

PULL our &KEEP 

.. ----~ 
- . . -

. . -.. 
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The BBC M,cro (abovt) was mtroduced 1n earty 1982 to a torrent of rave 
reviews II has been Wldety taken up by schools and was the star ol the 
BBC's Computer Programme 

Geof Wheelwright , wnting in the same issue, 
said 'In short , the Electron has as much (1f not 
more) in common with the phased out Atom as it 
does with the BBC . . Some of the facrnttes now 
on offer tor the Electron and BBC were lirst tried 
on the Ektctron . The prices of the two 
machines are similar. they use the same 
processors. have the same (type ol} keytx>ards 
and otter much the same standard tac,llhes. · 

But hkethe Atom and BBC, the Electron will not 
reahze lts full potenhal unhl a good suppty of 
software and peripherals is available. On the 
software side. the Electron is m pretty good 
shape as 11 can use much of the vast suppty of 
BBC Micro software already on the market. (Its 
onty great hmitation ,s that it doesn 't support !he 
Mode 7 T eletexl mode , but 11 shooldn't lakemuch 
for software companies to modify Mode 7 -
based programs tor the Electron) 

Peripherals are a sl~htly different story as 
Acom has trad10onalty been sbw 10 bnng out 
add-ons for their own machines. The company 
has promised expanSK>ns fOf plug-in cartndge 
software, a printer intertace, JOY5t1Ck interface, 
Teletext display adaptor and diSk drives-but a1 
the time ol writing none of those add-ons were 
looming on !he horizon. 

The good news is that third-party peripheral 
developmeot compant8$ are racing to IIU the 
·Acomgap'withthetrown Electron add-ons. The 
most popular extras seem to be printer and 
joystick interfaces and ROM boards tha1 allow 
you to use BBC Micro ROM software. 

The next two issues take an in-depth look at 
thfs machine with adiscussl()(I of apphcatl()(ls for 
the Electron (and some of the software avaitab+e) 
and a look at penpherals the next week. 

In lhe rest ol this week's tSSUe. y<Mill find a 
detailed look inside the Eleclron in the centre 
pages and an examinaUon of the Electron's B8C 
Basic 1n the lasl three pages. 

The photo abovt features 
Acorn's first release: CO· 
managing d1rector Chns Curry 
- who founded the company 
with Herman Hauser in the dark 
days when less than a m1Uton 
people had computers in their 
homes. TheElectronisn't justa 
case of third-time lucky tor 
Acom - but third bme lucky 
... Again. 

Mr Curry 1s now making 
peans lor Acorn's next machine 
- a busmess mk:ro planned 
tor later this year. 
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The UHF modulator - converts the 
Electron 's video sig nal in to some thing that 
can be understood by a televlslon set. Just 
plug the machine into th e UHF soc ket on 
the Electron at one end and Into the aerial 
socket of your TV on the other end. 

The Composite Video soc ket - anows you 
to plug the Electron directly Into a 
professlona l video monitor . The signal 
output from th is soc ket Is In only black and 
white , but It can produce quite high 
resolution even In the 80-co lumn mode 
when used with a good 'green screen ' 
monitor . 

The RGB video monitor sock et gives you 
the oppo rtunity of running the Electron with 
a professional high-resoluti on 
Red-Green -Blue monitor . Direct connection 
to an RGB monitor also eliminates the need 
to f iddle with tuning of colour and TV 
si gnals . 
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The spea ker - The Electron speaker is 
positioned at the back of the machin e, 
facing away from you . Unll ke some 
compute rs - which have the speaker 
facing down and therefore muff ling the 
sound - the Electron produces sound 
clea rly and distinctly . 

The 6502 procenor - The heart of the 
E~ctron , th is processor is th e same as the 
one used on the BBC Micro , the Apple II 
computer and the Atari range of computers. 
The 6502, along with the Z-80, Is the mo st 
popular of processor s tor home computer s 
- so there should be no proble m with 
people wr iti ng softwa re for the machine. 



The Machine Operating System and Basic 
chip - In early model s or the Electron , the 
operating system and Basic langu age are 
on two different chips . In late r model s, 
however , Acorn has prom ised to put both 
function s on the same chip . 

32K RAM - The Electron has the same 
memory size as It s large r and more 
expe nsiv e sibling , the BBC Micro - but It 
uses far fewer chips to accomplish that 
task . Only tour 64K bit RAM chips comprise 
the32K . 

PULL OU'r&KEEP 

The edge connector - The Electron has 
bowed to current micro des~n conventions 
and Included an 'edged connector ' tor 
expan sion purposes at the back of the 
Electron. Th is edge connecto r will be the 
Joining up-.polnt for Interlaces to run 
printer s, disk dr ives, joysticks and other 
peripherals . 

The power circuitry - To mak e It lighter 
than machines like the BBC - which use 
Interna l power supplies - the Elec tr on 
uses an externa l power sup ply which 
transforms the mains 220 vo lts to 19 volts. 
The power Is 'stepped down ' 1galn to 18 
volts at the ex pansi on port and + 5, - 5 and 
O volt tines to the Printed Circuit Boa rd . 

The Uncommitted Log ls Array - Probably 
the biggest cus tom chip you ' re likely to see 
in a home micro this ye11r. This 64·pin chip 
does a tot of the legwork done by a 
combination of severel ch ips on the BBC 
Mic ro. In addition to 111 the regula r duties of 
the ULA , the Electron 's custom chip has to 
handle all the different Mod es In the 
Electron 's d isplay . 
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The Electron 's BBC Basic programm ing language Is large ly made up of 'keywords ' or 
Instructions that ask the comP-uter to carry out various tasks . Just looking at the first 
few keywords In the Electron s BBC Basic will give you an Idea of what the machine 
Is capable of . Below are some of those keywords and some explanantlons which 
show you how to get the most from them, and build on what you might already know . 

ABS--oval-1 In Uno 20, lho p,ogtom dofinN • 1 SOUNDtuncbonl Theroorotou<SOUND ue - Thts funcbon variable X in relauon IO the key you tw1 on channets on the Elec1ron and they eorres-
ensures that I posi- the Electron (as defined by 0 ). pond 10 the four butters on the ESectron. 
llvenumericvatue Line301slncharge~mak1ngthesound The sound buffers In AOVAL are 
is always re- - with the ABS statement ensunng thlt numbered 11'1 the negatrve, starting et - 5 
lumod lo< a lho .,.,,._ roprn.,bng lho p,ld, Is lo< chamel O ond mov,ng U1J IO - 8 lo< 
numonc: van- -- chamel 3 n. synlax ,s X• ADVAL (a 
able In s«nple LINE,Omovosbacl<IOlhobog,nno,gol -- - Sand - 8goeshoro) . English, that means the program IO gel a new note Us,ng this command .n I progr1m would 

that 11 you re using an equation look something like this : 
which m.ghl al some point retum an ,J. DVAL- Analogue SO• INKEY(l2 767) ~;==~== =C:Swe~ :~Nrif t5ABS(X).5 isusedlOlumlhoEloruon"'°osmall good deal mo<o 35X • ADVAL( - 6)PRINT X 
fflUSIC81 lll5trument ontheB8CMcro 40 GOTO 5 
5 O• INKEY (32767) than the Elec· Nole lh1s k>oka almost ktenllcal 10 our first 20X • O- t00 Iron because muscdemonstrat10nprogram Byadd1ng 

30SOU ND1.- 15ABS(X).5 comes~~':=~ ~;.::=:~=~ ,o GOTO 5 
10 Dogo1aJ oonverte< , • s , .. wMh know,ng onlered on lho koyboald 

tn Line 5. the program sets a value rhal abOut. The tastet you press the keys, the lowef tells you how long the computer should TheAOVALcommandontheE'8ctronl1 thenumbefonlheSCl'een-dalal hal's put wa,1 for you 10 press a key before making largefy concerned with the amount of In too qulci<ly !Of the compu1er 10 handle sure 11 moves on 10 !he next kne memc>fV space in the buNers set askSe IOf goes into the buffer and the numbef 
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• 
The keyword sequence If .. ANO •. 
MN allows you to test for the 

11mult1neous occurrtnce ol two conditions. 
Using the keywords In a statement such 11: 
w:1• 1 uo v- 11 TttCN N111t1 'correct' 
ttle program would prinl the word 'correct' 
It, and only 11, the vullble X holds I Hlue 
ol 1 •tulthe variable Y holds I value of 10. II 
X• 11nd y• 7 the programe would proceed 
to the next Instruction and Ignore Hie words 
1fterntEN. Slmllarty, ltx • 3 and y• 10 the 
program would 1110 'drop through' and print 
Hie Ignore the ,.nfllT 'correct' lnstn1ctlon. 
Onty It both conditions art held to be true 
will the program proceed. 

represented by ADVAL Is the amount of 
room still '8ft tn that buffer . 

;,f4~~ 
you to test 
whether or not 
cenain condi· 
!Ions are true. 

example, perhaps 
you want to use a Randomizing 

tunct l()ll (more on ANO later) 10 generate 
values for Colour in Mode 4. but realise 
there are only 16 'cobl..irs' availabkt 1n 1ha1 
mode, and you have to make sure !he 
value of the appcopriate number is not less 
than O or greater than 16. 

To make sure that conc:htion 1s tested , 
you might use the AND statement like lhis : 
4-0 IFC > OAND C< 16T HEN COLOUR C 
ELSEGO T040 
To put that to an even greater lest, oak al 
the following list1ng: 

10 MOOE 2 :C • INT (RND( 18)) 
20 S • INT(RND(255)) 
30 IF C> 16 AND S< THEN GOTO 10 
40 SOUND 1,- 1,5 ,12 
SOCOlOURC 
60 IF C > 10 THEN PRINT 

TAB(C - 10,C):-COlOUR ":C :GOTO 
80 
70 PAIN T TAB(C ,C);-CO LOU R ";C 
80 FOAN • 1 TO 1000 ;NEXTN:C LS:GO· 
T0 10 

lnlJnes 10and20theprogramdelinestwo 
variables that generate integer values; 
those variables are calkld C and S. The 
third hne uses the AND statement to test 
thal C (the variable for Colour) is less than 
16, and that S (the variable for pitch in the 
SOUND statement) IS less than o. 

llnes40and50ac tualtycanyou t the}ob 
of making a sound and delin.ng a cob.Jr. 

In Lines 60 and 70, the program tests to 
make sure that the word "Colour" is going 
to be printed In the right place on screen 
and go about the business ot printing it. 

And tinalty, in Line 80. there's a detay 
FOR , . . NEXTlooptomakesurethatour 
image slays on-screen long enough to be 

PULL OUT &KEEP 

IF. •••• 
AND ..... 
THEN •••• 

seen be lore it loops back to the beginning 

ol tt>e program. ~~-~ Gf~~;. 
ASC stands for 
American Stan· 
dard Code and 
the II denotes 
tha1 it's the 

second version 
of the standard. 

One use for this function is to get the 
Electron's keyboard to generate unique 
numeric values for each key. In the music 
example gtven in lhe discussion of ABS, 
you could easily have used the ASC 
function 10 generate mu51C. look at the 
program bek>w: 

5 INPUT AS:O ~ ASC(AS) 
20 x - 0-100 
30 SOUND 1, -15, ABS(X),5 
35 X• ADVAL( -6) :PAINT X 
4-0GO TOS 

The program combines some ot what 
you've learnt already about ADVAL with 
the music program example used to 
explain ABS. In this case , however , locus 
your attention on Line 5. 

Here the INPUT function is used 10 set a 

value for !he stnng vanable A$, and then 
use good ~ ASC to figure out what the 
ASCII value of the A$ vanab'e is. 

To set the value usiog INPUT , you have 
lo hit the RETURN key once you've put m 
your character s1nng or 'note' . Once 
you've done that. ASC will do the work of 
figunng out the ASCII value. When that 
value has been set. thenumencvanable O 
runs through and puts itse lf into the 

m
SOUNDstatemenug~;O _ This is 

8 
s,mple program­
mmg aid. II you type 
AUTO at the be· 
ginning of every 
programming 
session , the 
command Wiii 

automatically 
generate program line 

numbers until you press ESCAPE key. 
The AUTO command automaticalty 

increases the line numbers by 10 after 
each RETURN slartmg at Une 10. unless 
you specify otherwise. For exampte, the 
statement: 
AUT0100,8 
will inctease the line numbef by 8 each 
time you hit RETURN, and Wiii start the 
program at Line 100. 
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..... - ... CHRS - Per1orms 
the opposite tune· 
tion to ASC. It lakes 
a number and 
generates the 
character string 
that represents 
tha1 number . It 

can be very helpful 1n 
oomplex tasks like sending control 

codes to printers. but since the Electron (at 
least at the time of writing) doesn 't have a 
prinler interface . this discussk>n will be 
confined 10 the command's more simpfe 
applications . 

In the example program !he CHAS 
command and a FOR. . . NEXT loop are 
used to print the Electron 's full characte, 
set on-screen. (A character set is com­
posed of the lett8's and sym 
computer is capable of spitting out). 

10FORX • 32T0126 
20 PRINT CHRS{X); 
30 NEXTX 
40 PRINT CHRS{27) 

Line 10 starts the FOR. .. NEXT loop by 
Identifying that you are concerned with the 
value of X between 32 and 126. Line 20 
uses CHAS to PRINT out the ASCII value 
ofX . 

Line 30 gets the next value tor X, and 
Line 40 uses the known CHRSvaJue of 27 
as the carriage return character in order to 
bring the cursor back to the left-hand side 
of the screen once the program has run. 

CLG and CLS -
bolh these functions 
clear screens. CLG 
clears the 
graphics screen 
with currenl 
graphics back· 
ground while 

CLS fills the text screen 
with the current background col· 

our. The exampte program bek>w allows 
you to try both commands and see the 
difference between them for yourseH. It 
draws a rectangle and then moves the 
rectangle across the screen, either by 
siowing drawing and undrawing the rec· 
tangle in new places on 1he screen (in the 
case of CLG) 0< by simply nashing the 
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rectangle on and oH and advancing the 
position of the reciangJe each time it 
moves. 

To try the CLS function, simpty ex· 
change the CLG al Line 70 in the following 
listing for a CLS. 

5MOOE4 
10FORX • 1T010 
20MOVEX'100 ,100 
30 PLOT1, 100,0 
40 PLOT1,0,700 
50 PLOTl ,- 100,0 
60 PLOTl .0.- 700 
70CLG 
60 NEXTX 
9()G0T0 

screen. 
The lfsting seen 
below is a 
modified ver· 

SK>O ot the one used to 
Show how the CLEAR function 

Crt411tl: some portions ol th1s M1cropaed1a are extracted from a forthcom100 PAN'PCN 
book oo the Electron 

NEXT WEEK 
A loofl: 1t softw1re fortflt Electron with I locus on worit·processing, 1prnd 11t11t1 and 
tr11,tllc1- H wtll Hour continuing umplt of Electron BHlc k1yword1. 
°'~n ,'::::~: .time, w1·111um out 1Hentlon to eleetron ptriph1l11n41 finlsll up 
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works. But to give you a better idea ot what 
the Electron's range of colours are, the 
CLS statements are omitted at line s 80 
and 160. 

5 MOOE 2:FOR X• 1 TO 10 
10 C• INT (RN[)i18 )) 
20 S• INT (RN[)i255)) 
30 IFC > 16ANDS < OTHENGOTO 10 
40 SOUND 1.-1 ,S,12 
SOCOLOURC 
60 IF C> 10 THEN PRINT 

TAB(C - 10,C);"COLOUR" ;C;GOT060 
70 PRINT TAB(C ,C) ;"COLOUR ";C 
60 FOR N• 1 TO 1000:NEXT N 
OONEXTX 

100 CLEAR 
105FORX • 1T010 
110 C• INT (RNCJi!2)) 
120 S• INT (RND(235)) 
130 IF C> 16 ANDS < OTHEN GOTO 10 
140 SOUND 1,- 1,S,12 
150COLOURC 
160 IFC > 10THEN PRINT TAB 
(C- 10,C) ;"COLOUR ";C:GOT060 
170 PRINT TAB(C,C);"COLOUR ";C 
160 FOR N• 1 TO 1000:NEXT N 
IOONEXTX 

A complete summary of whal the available 
colours are in any screen mode isgtven on 
Page 141 of lhe User Guide - tor both 
foreground and back.ground colour (a 
background colour is always rep(esented 
by a k>gical number exactty 128 more than 
i1s corresponding foreground colour). 

\ __ 





Colin Co hen tap~ out hi~ cop) for PCN fa..,ter than ever he fore. thank.., to Vu Type . 

Learn to type right 
rhc rc ,m: good progr,1111, ,111J h,1d pmi 
r.im, Ili c good progr .1111, i;,m hi.· lurl hL·r 
d1\1ded mlo g.o .. w.t prn~r ,1111, ,rnd ~nod 
prn gr ,1111, I ,h.111 t:'-pl.un \ l .111\ ol thL· 
good l'(1mmcn.:1.il lnon-g,1mc,) p1,1gr,1m, 
TC\IC .... cd In th,.:-.c p.ig.c, ,trC pc rfc,:11\ 
com~tcnt .md m1 dout,1 ,m: 1,1,dl ,truL 
lured ,md u~ lhc n 1mputcr·, fac1l1111:, lo 
1hc1rfull l h 1"'C\l'f. tf1h .:\ h,1tl m;\crhccn 
prod ul·ed . computc:r o"ncr, "out d nol he 
llOIKC,1ti1, \,\\) f >,( off I l.no"' 1h ,, ,111 h) O 
"ell .i , 1\ -e h.uJ.1 BBC rmcrofromthed.1\, 
" hen C\l'n thl ' \ \ ckomc r,1,...._•ne -.CL' llll'd 
m.ig1c Jnd .in~1h111g. th.11 l'.1mc on lhe 
m.irkl'I ..., .. , 11r,t•komL' 

In the ru,h tu f,11 thc g,1111heri: h.,,hecn .1 
1.klug.t· of ,ofl...,,m..· ,1nd much of 11 hJ, lx'l' n 
clt'H'I ,1uff I H ' II if the progr,un \l.,.h nnl 
e,pi..•.:1.111~ U'4.'ful lh l'rl ' ",I, 00 1..'l)nlpl.tllll ,t, 
longJ, 11 did \l.h,llen · r II did Jdc4uJll'h 

lllt• n>1npu1t·r nl.inuf.ttlu rcr, ,1nd nm 
,cnlum,11 puhl l' hcr, h.1,e fell .1 ,..k,nl· 111 

~Cl m on lh l' '( )h".ih.' <Kl t'-l'lJu-.....· o tht· r, 
"c,c hut th n often l.11.:J...ed the m,1m­
Jl1on ncc:dl.·d "hl'n it l'<1mc to thl· hJ,K 
1dc-J, 

I f c, er I here"'" ,in l'\cl·p111Hl 10 lhl' ruk 
111, \ ·u- 1\pt• from 1hc BBC It 1, J t,prni,.: 
t utor produtcd III umJund 1on "11h P1tm,1n 
Hooh " h1ch ,hould J...no" .111 .1bout It 

\'u - I } pc -..:cm, ,m ,th'()lutch hr,1 d,t" 
prot,?r,un hoth m term, ol content .111d 
1mplcmc:nt.1t1un 

Documentation 
Of l'OUT"l'. m co mmon "'' h JI\ the h1i,.: 
nanu·· ,oft".ul ' 11 "U\l'T ·p,1l k,t_i:Cd. hut 11 
md udl', one of 1he 1x>,1 piece, of dol..'u· 
mcnl,t tmn I h ,I\C ~cl -.ccn 11' ~I Ali p.i~c, 
h.i,c to fulfil -.c,cr,11 differen t function, 
m,1ruct1om for I O t\Dm~ Jnd Rl '- mn!!, 
the progr,1111. ,en full m,trut'lm n, Im 1h 
u-.c" h1<:h ,trc mtc.:nded 10 he undl· r ,to od h\ 
u-.cr, \I.ho J...no" nothmt,? of n 1mpu1cr­
" hu-.c onh 1nll·n ·,1 "Jc,,rnmt,? 10 l\!')t.' 
f-in,111\. there .i,e e1~ht p.11,:e, dc,otcd lo 
1,p mg prmc1pk, 

If lhere .ire .11n 01 t10,m, of thl· 
documcnl,1t1011 11 " 1h.11 lhc \l 'Clmn on 
h.md Jnd htKh fl(l'IIIOnlllJ! ,hould 1,.'0rlle 
c:Jr her .in e,p lJ11.it1un ol "h,11 tuul·h 
lypmg " all .ihtmt ,hnul d prohJhh l..'omc 
hcfme !he I OAD11111-m,1t ull1un, 

r hcrc .ire rem itrl ,1hh ft·" Jmh11tu1t1e, 
an d on h one rmnor l'trur th,tt I found 
the progr,1 m 1, ,1l\t1 ];1r11-eh wlf Jorn 
mc ntmg r hcrl' ",p.ll'l ' Ill lh e m,mu.11 fo r 
ca l,tlvgumg the prng1,11n .md ,our rc-,ul1, 

Setting up 
The prog ram lo.idcd f1f' t 11ml' {'l d l· H " 
hlan l )Jnd100J... 11,umc .1,thc-111lrol\& I( 

bloc l ,and lhc m,1111 prog r,tm "h1l ·h 11 lo.id, 
1,an<1thcr l\ ,c t,lo,;.·J..., Th,, 1, follo"c d h, 
:n P1tm,m c, t:n:1w, I ,en 1hc -.crt·cn 
d1,pla,, .ire rc.i" un ngh g1,cn m lhc 
docume nlJtion 

Du rmg 1he loading \OU are as J...ed 

" he1hcr ,nu ha,c motor co nlro l. a co lour 
morntor ·,111d }Our operating ,~<,lem ,er­
,,on. PJrtoft hcn,mpk.\ 11\ oflheprogram 
" th,1t '-'l muc h of 11 can be i.:hangcd h} Che 
u-.cr t\lmmt Jn,t hmg cJn he redefined 
,ou c.in .ll tl' I .ill thl' rnlou r, 1n the d1<,pla, 
Jnd c,cn the g1.1ph1l·, mode u-.ed. thoug h 
1hc colou"l' ho...cn ,tll' prnh;1hl~ ,hgood ,1~ 
Jn,. hut 1f, fun to cxpcn ment J nd "onh 
choo,m g .ill t he , ,m,1hlc, hrfa rt' ~Ou get 
, 1uc l mto the trJmmg 

You mJ} f111d . 1f,o u choo...e fou r -co lou r 
j::rJ.ph1c,. th,tt }OU \1.111 t}pe ahc;1d of thc 
d l'pl. n , uu (·an .11'4.) <lel·1de "hu:h '-'1Und 
eac h J...q "111 ma ke ~,r \l.hcthc r IO hJ,c 
lhClll\lkllt 

O n the d1,pl,1~ 1hc ·1.1rgcl' kc, ,, 
h1ghlightt'd. hut , ou can a1'o ch11<1-.c 10 

n1.i1..t· the kl·~ }ou h11 n,h h Th" " 
p.ut1cu lath u-.eful JI the <,lart a, you arc 
mc,1111 h i look .it the '-Cr cen r,nhcr lhan 1hc 
ki:~ ht)J1J Jnd 1h1-. foal ure tell, ) liu ,tr.11gh1 
a "' ,l) 1f )OU m1\\ the 1argc1 11.tHng 1hc 
kc,, " 11h \t.lUnd " ""' ,t help a, m) m,u:hmc 
hJ,h .id J hug on the1.pacc Iii.II for ,1,long ·" 
I l"J n remember The funcllon J...C\, .uc 
full~ u-.cd "1th different func11nn, 
J epcn dmg on the menu Ill U"l! 

It ",1, " l111k 1rn1.umg tha1 h.1,mg 
d m...cn from a , uh-menu \OU ha,e to go 
h,1d 10 the m,un lnl'llu hd 1Hl' ,1.u1mg Il l 

l\ flC 

A f1crlo.idmj,!. \ Ou.ire m,1ructedw1urn 
off the rcconk r ( th1, .... 1101 .in error, 11''1, Ju,1 
th,11 ,ou ,ire unhh·h to nee d 11 fo r ,l llmg 
llmc) l'h ,: ,uh..c4ucnt J...,p[,1\ 1, d1\lded 
m to ;1 m.1pof the h·} ho..rd (,o u can delete 
the L.,:,tnp lcllcn ng) o\C r "h1ch the re ,, a 
lcxt " mdo" for the d .... pla~ of e :<crc,..c, 

J"he-.e can he generated h) 1he main 
progrnm, or )O U c,111 U\C lh c menu to load 
one of the P11m;m cicerc1\c, "h 1ch ,;tr) 
from , 1mplc \l.ord, 10 frcc,t)lc text . The 
rop) · '('rol1' ,1crc,..., 1he \.Crcen fro m left to 

n ght 
The c,;ere1-.c, ,1,tr1 "It h 'l mplc lcllcr 

rumh mat10"' <,uch a, I an d J "h1 ch 
come d1rcc!I) unde r 1he f1r,1·fm gcr home 
kC)S 

t\\}(l U gO(lO ~(IU can get rc po rl'-On )O Uf 
prog re.,.,. m111alh a perce ntage accura 9 
" llh a " Ord of cnt1c1,m or encou ragement 
an d . lale r on, f ull re po rt, Th l'goc, a, far 
a<, reco rding 1he number of smke., on eac h 
kc), trnd )O Ur perfo rmance on c,Cr) kc) 
used 

T he progra m d1'l.tmgu 1shes bet"ee n 
caps and lo\l.c r cas.e ~ so )Ou'I I need 10 
keep a careful " a1ch on the cap-.;sh 1ft lock 
<.et1mg, 

Verdict 
In 1t,m 1tml \t,1ges l \e found \' u-T,pe \C l) 
ea,) w u-.e I once ""en t o n a cour\C for 
-.e,cral " ed, an d 11 " mpl) d idn't ·1ake' 
A, a Journah1.1 u,mg 1he ad , anc-ed ~arch­
a nd·pcd lec hmq uc "1 1h t"o finger., al 
25 " pm. I <.·an·, ".Ill W\Ce 1f 11 "'llc- hange 
m, bad hab 1h a<, muc h a'\. I behe,e 11 " 'II 
The prog ram eo,h £ 16 HI "' h1ch mus t 
com par e ,en fa,ouraht, to am c-om­
mcrci;t l couf\.c a\a 1latile 

.._ Vu-Type ......... E.x1endtdTypana 
Tutor ftW f1610 ....... BBCP\.lbbcatlOM 
Ltd. (01-S80 SS77) '-1111111 Baste-­
_._ NOM ..... C.Cue ... Retail 
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WHY YOU SHOULD HAUE 2 nEW BOOHS 
FOR YOUR BBC ffilCRO ... 

0-THAlf THE PalCE OF A SINc:LE CAIIIETTEQ 
A---. lil,myf orlhel)OOOof allQOlecawoe 
Eiij:ikiivioa,nes. drnamr:oraph,csand uwatuable utilibes, ttus 
IJ)eOlllly oornnmmoned coUecoon lakes BASIC IO the brruts and beyond 

----- havepooledthettlBlenlstob.uy 
prograrmung ddiei and eiploi your nucro's powmoa] to the full 

lll5IIIIT AROIIE GIIE5 ·il96 

Wldl-. cwnolmowlllclp oC BASIC, you can snll take a 11.111eol'slc.eJelon' 
prCJOnUnl ind create your own anenaJ o(dynam,cand totally uruque .,.,__ 

• 11111: :·.f. , 11•· ,IrJ11: =11 
f'Tomalloc,odboobhops.Orfillmthe~belowandr.iwn•1oPan BooklLtd . F"tNPt* , PO 8ca 109 14-26lll kerSI , HJQII\WY(."Onl.t.. Bucb HPII ZTD 

-------------••••• For~ 14 hourwYice 'phone01-2000200and uae your credit card ••••••••~ 

: POSTNOWNOST'AMPN££DCD'Tb 0 80~('"5) 0 INSTAHTAJlCADECAMES('3. 85) ~: 

: rrzl'::,Lltr~~w"~t! IQ1 N .... (Mr/ Mrt/M~ : 

: Bucks HPI I zro Acklr- PoerCodt : 

: ~~~9!~)-:,~~~cfior; ~":=:'p(IIUll°'def'°' pey.t.ioPanlooktuclordebllmy !:! Z: : 
: CAMES,n"8p,"",1,own'""'"""'""°'"" • uffl~ i- l I booko rdeu!!dpluslSploreachadd110rwt.lbook [_ ~ ~ _,, 1 
: ~~:;~:charoeof [ l2Stocoverpomtaqe ~'• J Q D O : 

l ADowup11>1!lmp:1or~,,_o&.•n.wi1ewir1111u 1:on1y i>.~Lld M..i .. &nQl9ncl No Jll!il!591 ,c,.i, Panj ~-------------------------------------------------------------------··---------' 

~-·,&-.....---_ 
Buy from the NewBrain Specialists 

,,._..,,AO.A"'°"" ..... "*'-'°'thep,bof•llotlby-.._ , 
l'f'Sffwt IC.Ni$* 1 ~UK CAU. f~ NIICH 

RQO RX80f 1 5'wM,CP80 .MISWDllUi1011C Also 
lfomKOC f rom£2Jt+V A1 
Oft101 ... , ... 

g: 
t1•M .... .... .... .... 
(11'5 

c•oo·a .... 
"''" .. ., 
"..:: 
"''" "''" ""'" "'" 

URGENTLY 
REQUIRE 

Original Machine Code Games for 
the following micro 's 

COMMODORE 64 
ZXSPECTRUM 

ORIC 
VIC20 

DRAGON 
BBC & ACORN ELECTRON 

Write in confidence to the 
Software Development Director , 

Cable Software Ltd., 
Cape House, 

52 Limbury Rd., 
Luton , Beds . 

or Telephone 0582 591493 
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SUP'A CATC HA T ROOf"A 
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a touch of magic 

MICROTANIC COMPUTER SYSTEMS LTD. 
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12.t.$C111CEY80.v!O -
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Ted Ball reviews an impressive assemble r and machine code monitor for the 48K Spect rum . 

Assembly pac 
IEpac ,s an :1s~mbler and machine 

e mon11or for 1he 48K Spec1rum. 
p \-1d1ng exten•me and po"'crfol 

fac1h11ei. 10 help )OU de\clop alld debug 
machine rode progr a ms. Devpac include s 
many features 1n1ended 10 appeal 10 
experienced programmen "'orkmg on 
large prog ram s but can al.,o be used b) 
beginners. 

Features 
De, p.iccons1sts of t"'o !M:paraic program). 
the assemble r ed11or GENS3 and 1he 
machmecode momtor MONS 3. The-.c can 
bclooded mtoan) partofthememor) and 
automatlc.tll) rcloca1e lhemsehes to runat 
!he load mg addrhS. making 11 easy 10 \lo Ork 
..-.ith obJ«t code 311)\loherc m the Spee · 
trum' s memory. 

The assembler ,s ,c') close to the Zalog 
standard . "'ith sumdard o~ mnemo­
nics. operand S)nlax. labels. and the 
d1rccti,es ORG. EQU . OEFB. DEFW. 
OEFS. DEFM . Operand s ma) include 
deamal , he"<, bmary and characte r co n. 
s1an1s: labels. ~s .. to repre-.ent the loca11on 
counte r: expressions m,·oh mg add 111on. 
sub1ract1on. mull1plication. d1"is1on and 
modulu s ( remainder) and the logical 
ope ration!!. .AN O. OR. XOR . 

The mam difference from standa rd 
S)·ntax ,s the notauon for binary and he,c 
num bers: GENSJ requires )OU Ip precede 
binary and hex numbers v.1th 'l and # 
instead of the Z..log form v.herc the 
numbers must end with B or II . 

There is also a large numbe r of assembly 
options and commands. mos1 of them 
conctrncd v.1th specif)mg 1he form at and 

' amount of deta il III allsembl) listmg!I. 

I GENS3 includes tv.o ,er, pov.erful 
feature!!. - rond1t 1ona l assembl) and the 

j ab1h1y 10 a§!lemble source code from tape 
as v.ell as from memo') - the,;c make II 

particularly suitable for de,elopmg large 
progra m~. Being able 10 a!I.SCmble from 
tape allow'\ )OU 10 as!lemble ,cry large 
programs without ha,mg IO!!opl1t them mto 
sections 1ha1 can be as~mbled s.cpara1el) 
and the l'l'O fea t ure, toget her allov. )OU to 
keep a file of commonly u!ICd subrou1me.s 
on lape a nd mcorporale 1hc rou11nes )OU 

need at assembly time m'\tead ofh:n1ng 10 
retype !hem 'l'hene,er )OU v.nte a nev. 
progra m. 

The machine code mon ito r . MONS3. 
include s all the u!luat monito r feat ures. 
allowing )Ou to lnllJ)CCI and alle r the 
computer's mcmor) and the pratts.sor's 
regis ters. run mac hine code prog ra ms. set 
breakpoml). etc. Ther e are tv.o other 
noteworthy fca 1urh : ri~t 1sthed1l1assemt,. 
ler . 'l'hich mclude s the option of dis­
assembling mtoa labelled 1ext file that can 
beed11edand reas.scmbledbyGENSJ . The 
01her i, the smglc step function v. hich 
allo..,..s )OU 10 run a machme code prog ram 

~ JA,liARY7198,, 

one 1m,1ruC11on al a time. 'l'1lh full •front 
panel' display. and v.orkll on prog ram s m 
RAM and III ROM. 

Presentation 
Thecasse t1econ1ain,.1wocop1esofGENSJ 
on one side and tv.o rop1es of MONS3 on 
lhe othe r . bu1 the labclhng doe!!. not 
d1s1mgu1sh betv.een !he lv.O side,. 

The documentation cons1st,.of a 45 page­
booklet. 'l'1lh separa te sect ions on GENS3 
and "-·IONSJ. The feature s and the S)ntax 
for the assembler, editor and monitor 
commanili are all explained clearl) , 
althoug h a begin ner ma) ha,e d1fficul1y 
v.11h the de!1Cnp1ions of some of the more 
ad\'anced fealures. ll ov.e,er. the-re arc 
fu ll) worked exa mple, that )OU can follow 
th rough s1ep by step and which help )OU 
understand hov. to u"<! 1hc package-. 

In use 
Oevpac include s a grea1 man) feat ures.~ 
there are a lot of different l)pes of 
command s. Most re-quire a single ke) . or a 
shift key a nd anothe r key to~c1f} v.hat 1s 
to be done . and some ha,e to be follo'l'ed 
b) paramete~ . Thi" kmdof s)''ilem 1l1nC-\er 
eaS) to u-.c v.hcn there are man) non· 
mnemomccommand,. and 11 is particular· 
!) difficult 1n De, paev.here there are three 
sec1ions.1hecd1to r . the a"~mble-r. and the 
monito r . v.1th similar oommandll used to 
do different t hings 

If you use De, ·pac regularly you will 
e,e ntually learn the commands )'OU use 
most often. but )'OU v.1ill inevitab ly ha\·e to 
do a lot of sea rching throug h the manual 
for the le~co mmon command s. 

The assembler is reasonab ly fast when 
using a source code file m memory-with 
no hllting ii took about 4 seco nds 10 
assemble 150 lines. II 1!1. of course. much 
slov.e-rwhen assembhngfrom tape. but the 
\os~ of speed is a small price to pay for being 
able 10 asse mble a source rile that is much 
too b1g to fit m memory . 

The MONSJ 'front panel' display, a 
great deal of mformat1on ; a dis.assembly o f 
the ms1ruct1on s at the current 

_ .... 
..... II 
-1C"•1 -- ------· --~ ~~~ ..._ ..... .._...., ...___.__""!UIJ 

memory pointer: the contents of a ll the 
registers a nd. for each 16-bit register or 
registe r pair. 1he content s of the 7 byte s 
staning from the add ress pointed to by the 
regis ter as well as !he contents of 24 bytes 
cent red on the memory point er. Ne"ert he· 
less . 1he display i.s clea rly laid out and easy 
to interpret . 

Debugging a progr am with 1he aid of 
brea kpoint s a nd the single step can be 
1edious. but the manual gives a great deal 
of help on how togoaboot it . 

Reliability 
The assemble r perform s extensive error 
checking and will find almos t all errors m 
1he source code . The only bug that I found 
1n the e rror checking was that it will 
assemble 1he inco rrect ins1ruction "LO 
(IIL).(II L) and the corresponding forms 
with the mck:x registers IX and IY. There 
also seems to ~ a bug involv ing the 
conditiona l assembly. where the ob ject 
code is not displayed 1n 1he assemble r 
lis1ing. Co ndi tional asse mbly~. ho'l'C\.· 
er. gene rat e the object code C\'en though i1 
is not displayed . 

Th e moni1or checks that commands arc 
valid , and the manual gi\'es manywarmngs 
about commands that could cause 1rouble 
or crash the machine. lltcr e 1s one case 
wher e I think tha l the warni ng in the 
manual 5,hould be replaced by addit ional 
erro r tr a pping in the program - when you 
single step, the program crnmler and the 
memory poinler mu'it ha,c the same value 
otherwise the conseq uences a re unpredict­
ab le. 

MONS3 and GENS3 are. ho¥oC\'Cr , 
qu1te rel iab le in normal use and should nol 
g.1, e an)' trouble with reasonable care . 

Verdict 
The assembler 1s closer to the Zilog 
standard and includes more fea tures than 
any of the numerous other assemblcrS 
available for the Spcc1rum. The monilo r is 
also \oCr) good and includes many adv· 
anced features . Although Oe,pac is not 
,cry easy to use- partly because the re 1s 
so much in 1t - 111s \Cry pov,·erful and 1his 
farou1v.e 1ghs the difficulties in using 11. and 
the few mmor bugs. 

Oevpac is also \ery r ' 
Althoughitgi...c:S)OU ...... price 
is still a bou1 the-~ uotbe-r.......,, 
moni tot~ llrrCMSpectrwn . ffillt-
ly ndod . 

- DcvpK ......... Asstmbk r &madbnc 
code inon1t0f .... 48K ZX Spectn,m Ne9 
£14 00,....._H liO(t.60HallamMoor. Ltdcn. 
SMndon. W1h,. SNJ 61.S ,._. Caswuc 
........ M1d11M code ... M1il ordc r 

" 
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Gateway 
getaways 
.._T raccRIICt'.,._ Ora,on 
32. JO)'SUclts ...... £.8. 7S,......,. ' 
C.bk: Software, S2 Ltmbury 
Roed. Luton LU.l 2PL ,._. 
~ttC' ~ B~&Mrodc 
._....._ Nonc ..... Ma,I 
O<d" 

Trace Racc 1) a follov,·up 10 
Ca ble' s 01her )Uc«"~~ .... 11h 
gaftlcs based on Wall 01,nc y's 
Tron . It's another fa.\ot ae1ion 
game , mo-.tl) m machine code. 
.,..,1h ipc« h built mto lhe pro­
gram . Adm1Uedl). I onl y came 
acrOS! OllC .... ord. but 11's still 
1mpreSSI\C , 

Objectives 
Two \' C JSIOOS are open 10 )OU . 

cuber a solo game or a 1wo­
pla)·cr opllon . Solo 1s )OU 
againsl the compute r . You fly 
along a dra .... n gnd . 3\'01d1ng the 
trace gates the comp uter will 
put 1n your pat h. 

Crashing mto 1hc gnd .... alls. 
you r own trace lmc (swift 
U-t urn, arc Ou!) or a gate ends 
)'OUrhf c . AflCf)'OUrrun ISO\er. 
the lime 1s d1spla)cd, allowing 
yo u 10 brush up on )O ur skill s 
before challenging friend s and 
enem ies 10 a duel. 

The t""o pla)erop1ion has no 
trace ga1es. bu11he rules are the 
sa me . 

The 1hrot1\es on bot h bike:!, 
arc Jammed .... ide open (na1ur· 
ally) SQ )O UT JO)St1ck only 
allow:!, lcf1 righ1 and up,do.,...n 
mo, ·ement . 

Of lhe two bikes. red always 
appea red 10 go faster . so it's not 
the one 10 pick 10 s1ay a Inc. 

In play 
The program 1s m Cable's 
stand a rd ,·,deo box packaging. 
" slurdy and smarl . A short 
Basic program is loaded finl , 
..... hich on running loads the 
machu~ code. 

The 1nstruc11onshee11sdear. 
bnef a nd sim ple. A nice touch 
at 1he stan of the game is t he 
chotee of a fast or normal game . 
As a Dra gon owner ""ho suf. 
fcred w11h a mach ine 1ha1 
crashed a1 1he higher speed of 
1.8 ll z. lhere wasno1h1ng more 
infuriating 1han ha,mg 10 filld 
the POKE 1ha1 double, 1hc 
speed. delete 11 1hen \ta rt a 
game. At lea~t w11h 1h1salte rna· 
11,e )Ou don't get an mslanl 
cra\h . Running at the normal 
\pced .;1111 g1,es a fas! game 1n 
either ~ lo or duo ,ersions . 

The graphics are ,erygood 1n 
bo1h games. as 1s the sound. 
The noi~ mad e .,...hen t he Ira<'<' 
gal es are drawn on d1dn"t r eally 
film though . They mad e a kind 
of squelchy noise. ""h1ch I 
d1dn'11h1nk was,ery su11able, ii 
needed a more metal lic sound . 

This ,s only nitpickin g 
though . rr you .... an1 an cnJoy· 
able. wa1g.h1fo.-....;ud. and in · 

s1an1ly playable game for 
Christ mas. the n this is the one . 

Verdict 
By far 1hc be..-1 or Cab le's 
r eleases so far . Bur be warned. 
1hc only lhing you can'1 do on 
bikes 1s s1and srill. 

Pins and 
needles 
.... Plnball ...... Dragon 32 
Nle £8 ....... Microdc-al. -41 
T ruro Road. SI Awd l. Cornwall 
~ C.-.cuc ....... Mkh.n c 
codc ....... Nonc .... 
Ma.I Ofdcr , most retail 

It mus! be a1 least th, rt ) yea rs 
tha1 ptnball machin es ha\'e 
been aroun d and they' re st,11 
go ing strong de"ptlc rhe I mad-

Objectives 
Thea1m 1s1ofl 1p1he ball aro und 
the rable and "COre unbehc,­
ably high scores. "h,ch arc 
record ed for you al top left of 
the scree n. wit h curre nt score at 
top righL 

In play 
There a re three differen t labl e 
la yours to choose from . the first 
having st\-Cn bumpen and the 
second and third nine bumper s 
eac h. On each screen therc is a 
whirli ng cross which appears 
from time to l ime a nd"" h1ch will 
gain you l(XX)point,;1f)OU h1111. 
There 's a choice of t hree back· 
ground co lours. and )Ou can 
u~ eit hcr JO)'SltCk or ke)boa rd : 
1h1s 1s not ,er) s1rcnuous as the 
'7' key 1) the o nly one )ou'II 
need . Thi s chooses the- table 
layout . fires 1he ball on to the 
table. and operales the flipper s. 

T o fire 1he ball, of \lohteh )·ou 
gel fl,e with a bonus C\'ery 
10,(XX) pomls, )"OU press the 
fire-button o r '7' key down 10 
pull Che plunger back . then 
release it 10 fire . The ball 
bouna:s around Wllh rcah s11c 
sounds. and the speed of mo, ·e· 
menr see ms fairl y aut hentic 
w11h ii shooting off as 11 hi ts a 

bumper or cra .... ling ,;lowly up 
the scree n .... hen genii) flipped . 

The pr oble m """h Pinball. 
though . 1\ the graphte<o. These 
arc decidedly fuzzy on e,en che 
clcarc'it ,;cree n. alld the green 
backgr ound I found almost 
unusable . As the ball bounc es 
around. It alsod1sappears hncf • 
I) where the ""h1rlmg cro,;s 
appears and around 1hc flip­
pers. When th1:!, happcm, )OU 

can dig 11 out with a bout of 
frantic fl1pp1ng. 

Despite the dasia rdl) dis· 
appearing ball . though. I did 
enJO) Pin ball but felt guilt) for 
doing so . It ~emcd that ""11h 
complex ad,cnlure,; 10 be 
waded lhrough. and mull1· 
screened fast·mm ·ing arcade 
games to master. I ought 00110 
be sauing ther e hanng fun ""'llh 
a game which on ly requir ed )·Ou 
to hfl one finger . Bui. as m t he 
a rcadc!s. you become almost 
mcsmen~ d by 1he bouncmg 
ball . )"Our flipper-finger 1tchmg. 
and a ll th:u mauc" 1, bea ting 
!hat h1gh·l>C"Ore put up there b) 
)OU or somebod) cl'iC". 

Verdict 
At the sta nda rd M1crodea l 
price of £8. thi s docsn·, com· 
pare .... ·ell with some of 11s 
other offerin gs. alld 11s appeal 
may be hm11ed 10 !host occa­
saonalsc ss1ons when )Ou realise 
you ha,·cn"t pla )edt hcgamefor 
a .... hlle . JUSI as )"OU can pass 
dozen s of Pinba ll machmesand 
ignore them 1hcn one day you 
~1mpl) ha~e 10 pla) . So. 
although I enJO)ed 11. 11 m1gh1 
001 be e,er)one·, cup of tea --

PCS JAJ',,UARY7198-& 



SPECIALIST S IN 

software 
Programmes for all leading home computer & 

video games including: 

APPLE, ATAR I , BBC, COLECOVISION, COMMODORE 

DRAGON , ELECTRON , INTELLIV ISION, ORIC 

SINCLA IR, SORO, TEXAS , VECTREX 

& MANY OTHERS! 

~~ = ...... 
IN : 

LIO NHOUSE, 227 TOTTEN HAM CT. RO. 
LONDON , WI 

TEL : 01-637 3024 
AND AT : 21S HIGH ST., SUTTON ., SURREY 

TEL : 01-643 5494 

BICODAL~ 
DO\fOU~Pt~k 
650t OR LGOT 

JOYSTICK JOUSTERS 
CHALLENGE YOU TO 

SINGE THEIR SILICON 
WITH TURBO CHARGED 

CREATIONS 
SEND YOUR COMPOSITIONS 

FOR IMMEDIATE EVALUATION TO 

KACE INTERNATIONAL 
(SOFTW\RE DIVISION) 

32 AVON TRADING ESTATE 
AVONMORE ROAD 

LONOONW14 
TELEPHONE 0Hi02 7355 



Just look at our prices and selections : but if you don 't see what 
you want please telephone us, as we are unable to list all the items we 
stock . We will be more than pleased to give you our Best price . 

-.e 099 
Mode< B& O.C nterl.u £469 
"°""B&Eronet £446 
Mode< B &Eronet & O.C ,, £516 
Disc tltel'face Ki {97 • - s,.,,...,.. ...... BBQ £54 
Tei\'!ext~ L225 
12Qoeiat~Sf;TPl"!'ljincl ~llaj ~ll .50 
e,,.,11 £15 

• New ,,, ~ Prtt lfl(J wt"'B 

NOW AVAILABLE 
THE ACORN ELECTRON 

o•Lv£199 .oo 
WORD PROCESSORS 
Y.,,;,w VY n1 Pnxe! .or 
W.::#d'h"">E'W~Pfoc~ 

;;:'o1-:..~~~E 
picc:Nus.erfontreesr,yC()l'l'VTl¥ld 
aotol'NtlC pur l'ISeftO'I 96 ASCI:, 11 wth 
oescenter 8r,t~d'l¥«tet" wts. 
48semw¥Jw;.s' 

At the very low price o4 £330 

DOT MATRIX PRINTERS 

MANNESMANN MT80 
JUKI 6100 
20CPS""'Sll«d"""""'al"°'""" 
tt,41_,e5, l"n'Ual~ diatllo p,oeocoh, 

JuN61000-••h2K8"H-< £395 

BROTHER HRIS 
Buffet 3K ¥t shaoJw p-rtrg !it.l)('fl!dl 
5Cf(lt.C¥"¥'sli.c>mo.ffl'E'f't tt'Xlrec:n'!"'9 
cok::utrr~l,edanclb&Kt,J,i11,110i.tl0el' 
~propcwtO'\ll~dl!drb.ifff'l'­
Also •v•ilable with keyboard. 
8tcxt'e'HR15 

"""°"' 



'tl;i('""'""~~ ,...c,..,.. !" ~"' 

"'"'""" ~tff~b. 
"""9,.~. 

"'""""' .... _.... 
p,,:1.-.i...-"'lulll' 
rp;,o,_.. " 
...,, I() •• ~ ... 

1'Q,.....,-,a,1bl,I _ ... 
'f'- .. " -~1)1, ... ~ •cl .£79 

B8C()l;call2" 

~F-lol 
MONITOR~ 

'h Po v • (269 

"°""" monltO< 
~ec 14· 1431 L247 

TORCH DISK PACK- ---
T0tc hZ100ip. ,~t. 
....,no~~ ............... 
llt"-'i.... Mc , 

tffl .OOlllc. .... ul.ncMI 

SLIM DISK DRIVES 

Soe<nO,,,.,Rom 
£17.25 

-°"" £15 

~"" MX!ll Fl® <t< .._ ____ ...., r ...... -- - ----- - -----, 

• SERVICE CONTRACTS TO 
EDUCATION AUTHORITIES 
ATCkSCOUNT 

• OfflCIAL ORDERS FROM DEALERS. 
GOVERNMENT DEPARTMENTS. 
COLLEGES ANO SCHOOlS WELCOME 

• All PRICES INClUSM Of VAT 

NEW BOOKS 
AND SOFTWARE 

IN STOCK 

•••••••• 
ATTING 

SERVICES 
AVAILABLE 

17 REGINA ROAD· SOUTHALL 
MIDDLESEX · TEL: (01) 574 5271 

(OPEN SIX DAYS A WEEK 10 am to 8 pm) 

I TWIUSTM cowvmtS LTD, 17 lt( GfiiA "°"°· SOUT11AU.. MIDOI..UlX. I 
I lhtvlenclo5ed m,lillt~l9Qlllf--.ts.,...W!Olm,~1'01ot I 
I =;DIIYMtl'lmyNXlSSIMACI.A'l'CAROIONl•wf'ICIIIWIIIICII.~ I 

I """ I 
I I 

I 
- m.- - I E3 TU.~w c::J I 

CMDtTCAMIIVMJD F UQNlDIT~~ADOMSSMOWIMT•THI ::;: I 



" 

"PROBABLY THE FINEST WORD GAME YET DEVISED" 

MY ·. 
woRD 

"My Word . . . the fomily word game 
that makes board game s look 
boring ." 

":::::::: 

~ 
~ 

~ 
~ 

Tfic L11.,.c!C 
f(1f<'/ 

v,.'Yd~ 

"My Word . .. compet e with the 
computer or family and friends . 
Terrific challe nge. T otolly absorbing . 

"To soy it's educational is just half the 
story. It's a lso highly entertain ing for 
all age s." 

"My Word . . . a vocab ulary 
stre tching competitive gam e for a ll 
the family .... All the ingred ients faro 
real winner . 

My Wo rd cla ims lo be the finest word ga me yet devised. It's o totally original game 
designed to use your comp uter's high speed vocab ulary checking abil ity and come s 
com plete with on exte nsive softwar e wo rd-checker plus o FREE hard copy dictiona ry 
with over 39000 refere nces. My Wor d - proof positive that o program con be 
ed ucationa l, absor bing and great fun. 

My Wo rd is ava ila ble now direct from Popillon Software for Commodor e 64 , BBC B 
(or A + 32 K) a nd Spectrum co mputers. Dea ler enqui ries welcom e. 

DVQ 
00 

PAPILLON SOFlWARE 
426 CRANBROOK ROA D 

GANTSHILL 
ILFORD 
ESSEX 

Tel,01-51814 14 

- -------- ------ x ----

Please rush me --- co py/ cop ies of My Word for use on the 
I J Commodo re 64 1 J BBC Micro I I Spectrum a l £14 .95 each. 
I enclose o remittan ce of £ ___ (cheques/PC's payabl e to 
Popillon Software). 
Please debit my I I Access I J Barclaycar d in the sum of £ __ 

Account Number 
Signed __ 

Nome (blod copi!Ok) 

Address 

Dote 

Post today to Popillon Software, 426 Cronbrook Rood, Ganis Hill, 
llfo rd, Essex. Tel, 0 1-5 18 14 14. Plea"' a llow 14 days delive ry. 

PC1', JA ~ UA l<Y7 1',118,t 



Games of the Genie 
genus generally 
M

ost people's reac tion to the Colo ur 
Genie has been. 'Nice computer, 
shame about the softv.·arc.' Only 

rcccn1ly has th e numbe r of titles on offe r 
topped 100. aod ~c of those ha,e been 
drc~dfol. 

But despa ir no l CG owners. Al leas t one 
company has brought a touch of class 10 
Genie software: JOTrontaof London . 

Th e J is for Justin Barrington. the D for 
D an.Cl Br own, a duo who had many year.,: 
expe nencc w1th the TRS-80. They are 
jus t ifiably pr oud of th e1r first orfer ings for 
rhe Oc-nie- M1cronopoly and Puckman. 

Micronopoly 
I was ttCkled pink whe n this easy-to-loacl 
program firs1 ran. Unhkc most computer 
Monopo lies (fo r thal 1s what 1t 1sof course) 
it is superbly designed - simple but 
elegant . Instead of the pure-text ,c rs1ons 
)'Ou mostly see 1his kee ps the text on the 
right -hand side of the scr« n and shov.·) 1hc 
board moving down the icrt. hke a 
slow· moving cine film - an effect r em· 
forced by the sproc kc:1-holc kind o r ~un d 
as ii moves. I IO\'Cd 11. ' 

But I had one nasty shock. The cassette: 
in lay gives no in strucuons on how 10 play 
but jus t says.• All standard rules.· Rubbish! 

It ~s n 't cha rge double rent when a 
pcnon ow ns a ll the propcrt1esofa stt. and 
I was even more d1sconccrte:d when the: 
Genie (it plays against 1-4 humans) bought 
three houses for Pkc adilly v. hen 11 had only 
one on Cove ntry Slrce t and none on 
Le iceste r Square . 

This 1s definite ly not sanc tioned by my 
1972 copy o r 1hc rules or Monopoly or by 
Maxine Brady's The Monopoly Book. but 
frie nds have assur ed me lots of people play 
thi s way to speed the game up , It's 
reaso nabl e enough . but I would ha\·e 
pr efe rred ii as an op1ion . Howc\'Cr. as 1hc 
progr a m occupies a full 32K. YJO tell me 
no1hing else could be squeezed m. 

The Genie itself plays a good game, \.Cry 
au,essivc and \ 'ergingo n the reckless. bu1 
fonunc ofte n favours the bra\'e. 

Al1houghi1 isi n Basic, thegame1sfas t . It 
ca n seem slo w but act uall y is fas1er 1han 1he 
real game-at least a.splayed by my family 
where ha lf 1he time 1.s spen t looking for 1he 
dice on 1he noo r. The Oeme handles lhc 
dice for )'Ou. and all the money. and you 
handle the Oeme by a \.Cry simp le menu 
system 1hat offerS a wide range or op1,ons 
( roll the dice. buy propert y or houses . 
mo rtgage, check hst of prope rties. etc.) 

Ther e a re a couple:of bugs todow11h user 

PO- JANUARY11981 

mpu1 t hat don' t see m to affect 1he actual 
game but cause a httle irritation. a nd I 
would ha\e liked longe r de lay loops m 
,;omc cases . I would also hkc a 'who's got 
how much ' option on lhe: menu. and v.hy 

Puckman 
Yes. JD.111s anothe r Pacman \mey :.s.:ed 
me not to say tha t) . but this is the proper 
arca de ,ersion and another superb or rer-
1ng. It hardl) needs descnb1ng e xcep t to 
confirm that 11 has 1he full maze. pov.er 
ptllsandghosts. and is smoo t h and fast (all 
mac hine code). Good sound. good 
grap hics. easy loading. but no Joyst ick 
con tro l (use the arrow keys ) . 

The utle set me 10 musing about what 
eve r happened to Puck ma tches. which 
shows my age and may eltplain v.hy I'll 
neve r get !he £100 pnz e for top score JO is 

----~-~ 

Ll '!, ' ,1= CJ 
Ur r , 

u[~ • 111: 
_ o o~ =L_ .u. ·r 
"' ~u. II', 

offer ing all purchasers. My kids. 6and 12. 
v.·on' t v.1n the prize e ither - I suspect you 
ha\e to be around 14-15 10 really ge l the 
bc!>t ou1 or t his game. the programm ers' 
lop srore is 24.300 and the best by a 
purc haser so far is 13,200. 

l nc1de ntally.JO Tromcs is SCI to issue a 

casse n c-bascd word processor in 1hc New 
Yea r. I can't v.1ai t. 

N ·~:iHJJ+iiluli 
A rathe ;; rent approach is ta f!'??; 
Ipswich 's A.G . Knccus. a ,·cry pscudo­
n)'m bu t a ,·cry hones ! chap who is 1ryingto 
offer reliable program s at a decent price. 
while a t the same time making 1hem all 
hstable so I hat owners can re-work the m o r 
use them for s1udy. 

The progr a ms arc al11n Baste and easy to 
loa d. Sound 1s usually \Cry good. graph ics 
are cute rat her tha n bnlhant (bu t easy for 

lhc bcg mnc rt o follow a nd change ). 
Bes t oft he range: see ms tobc Video Pamt 

Pot. It grab bed my kids' attention, but the 
ins1ruct1onsa re so awful 1heydrif1ed away. 
frus1ra1ed. very qm ckly. I had 10 persc· 
vere. and C\'entu ally discovered the prog· 
ram will do a lot (drawsol 1dor do1tcd lines 
in c:igh1 d1rect1ons or cucles in a \'i riety or 
sizes and co lourS. and pain t inside: them) 
bu l I was st ill hazy about seve ral things . 

Ask for full ins1ruct1ons - ge 1 the m ano 
you' ll gel good \ alue for money. 

Draughts is ano ther game I 1hink man y 
peopl e co uld be: ~t isfied with . Not the 
connoisseurs. that ,s. bu1 11'!1 g1\e most 
peopl e a dece nt game. 

Buzz·Bu-Ball v.as my fa\•ourilc:. It's 
foo1ball bc1v..een a hnle bird (good on 1he 
wing) a nd a ma n. Using the arro wke)' syou 
can playaga 1ns1Gemeor apa rtne r . U11erly 
simple. but 11 fa~matcd simple me:. 

£ . T. Auh~ 1s a passable vanety of 
Pacma n . bu11f that's really wha t )'O U want 
I'd go fo r JD Tronic:s' \'CrstOn any day. 

Bust ·a· Dam 1s an umn.spircd version o( 
Breakourt and R~tallu11on. v.h1ch 1s a type 
of Space Jn ... ade rs. 

Jen.111 42Crtditon Hin. LondonNW6 I HR 
M.cronopoly IS. 00 ( nttdl JlK) , P\rlman 
rsoo 
A.& ..... 978umll ROMt, lp,1w,da IP28AO 
Alltidcs£6,j() 



BIG JOHN'S 
CROSSWORD 

34 

15 

TODAY'S CLUES 

We don' t stock HIFis, camera s or second hand cars, but dea l 
exclusively in home computers a nd everyt hing for them. 

Today's solution has ten micros , over one thousand software titles, 
books, ma ga zines , plus lots of add ons and a dvice. I think it would be 
fair to say tha t we do have plenty of MICRO ANSWERS. 

Service is high on our list of priorities - we have four fully trained Sta ff 
who will be ha ppy to demo nstra te a ny piece of software, thoug h I hear 
that Fligh t S imulators are their favourites. 

Our shop is only three minutes walk from Victoria Statio n which is 
cove red by both mai nline a nd underground trains , as well as over 
twenty inner London bus routes. In fact MICRO ANSWERS is so 
obvious tha t you don't have to look below for today 's solution. 

MiCRO ~.NSWERS 
70-71 WILTON ROAD 
LONDON SWl V IDE 
01-6305995 

MONDAY-FRIDAY IOAM ·8.3 0PM 
SATURDAY IOAM·7PM 



8-
0 SPECTRUM 48K 

Undersea 
search 
.._ Hunter Ktlkr .,.._ 48 K 
!lopccrrum"'* ( 7 9'i ,....... Pro-
1d. , la Yoona Square. BAA't fidd 
lnd uslna l &tatc . Lomplon , Wcs1 
Lo!h1an (OS06-41SJ~J) ,._. Cli· 
stile ~ BW<" .... _._ 
NOM ..... Ma,I onkr . M cnZK\, 
othc r dc.1krs 

As the 'iOfl'o\are ,k 1Cll are now"° 
full of n,g h1 , 1mula1or. that 
Pro1d. h:h decided IO come 
do"n f rom out of the clouds 
wi th a splash and offe r )()me-
1hmg diff erent. a ~ubmarme 
) 1mulato r. 

Objectives 
Ille) han~ made )Ou Com man­
der of an ··s·· l)pc ,ubmanne 
lur kmgo ff thc COO!i-1 of I lolland 
and Germany during World 
War Two. )OUr OllSl>IOO 10 
locate and smk an enemy sub­
marine m t he ,1me patch of 
"ater . A no1her nice. fnendl) 
game designed 10 1ncrt'ase 
mtcrnatlonal understanding 

First impressions 
The ea.')~ue Ill ccrrn,nl) "ell 
pre-.cnled . rommg m a large 
box co mplete " 1th 12-paic 
manual and l'o\O add111onal m· 
struc11on manual, bccau~ one 
of 1he mtc res tmg fcalUrc, of 
I lunte r Killer 1s 1ha1 11 can be 
played m a dual game linl.mg 
11,1,0 machmes \lollh the ne t · 
\\Ork1ng lead prO\ ided 1,1,11h 
Interface I. ho1h machme, 
need ,ng an ln1crface 1,1,11h the ir 
o"'n TV ,;creens 

In play 
The 'iOIO game offel") ri,c d ,ffi. 
cully k,cls. and a fler ch~mg 

)Our lc,cl ,ou'rc gl\e n the 
Ol)IIOn of 'loeemg a pr,lctlC'C 
torpedo fired . You'rconl) hke · 
I) 10 chtXhC th" op1,on once :h 
1he 1orpcdo mJl.c, p;unfully 
slo1,1, progrcss chrough 1he 1,1,a1er 
rov,a rds the enemy sub M:en 
through )Our pensropc. To l:,e 
fair. this 1.s 1he onl) part of lhe 
game 'kh1ch "'as slov,. the res1 
responding prell) bml. 1) 10 the 
ke) board or a Prote l. JO)'slick 

Ther e ,ire lhree -.creen, gl\· 
mg )OU the mfor m.11,on ,ou 
need. the Control Room ,md 
Chari Roomdm,.n below. ho1h 

Wl~~:,;~~~Cl~lt,f:arr,h~~ISler arc 

how 1od"e and ,urfacc ,uccc,,­
fu ll). ""h1ch imohc, ad1u, 11ng 
)OUr ballasl l:mks ,md h)dro ­
planc\ You cannot ~la) unde r· 
wate r 100 long as the eleclne 
motors can on l) be rec harged 
from 1hc d1c'iel engines on the 
.,urface Bui stay on 1he ,urface 
100 long and) ou n .. l. 1he enem) 
sub manne geumg. you firs!. or 
bc mg <ipolled by a pa...s,ng 
mrcrafl (1h1!<> doc!<>n·1 appl) m 
the dual game.) 

You scroll from 1he Control 
Room to 1he Chan Room u,mg 
t he ·C' and ·x· l.ep;, and these 
ley·board controls arc ,;,cn,1hly 
laid out. using adJacent l.e)' 
\\ here possible."" 1th a ~ummar)" 
of the contro l-. pnn1ed on the 
back o r the 1n,1ruction boolle1 

Verdict 
An C'<ttllent ,,mulatton. and 
definitely nol sub-,1andJrd 

Mike Gerrard 

RATINC 
lMtincappeM 
Playa .. ity 

Usaof­
l)v« .. ., ..... 

A real 
bun fight 
,._. MrW imp) ....... Spcclrum 
48KPl'totL'\.Q(),......, 0«an 
Solnu rc , Ra.lh Bu1khn1 . S1ank y 
Sir«! . MaOl:ht"~tcr M\ 5rD 
, .... O.ucn c l..Miplp MKh1nc 
rodc ... ..,.. ,onc..,.._ 
Slnda ir dcak rs 

Ina no,el marl.elm!f.approach, 
O«an Sof11,1,are has Joined 
forccs v.11h 1he \\ imp) ra~t food 
chain to bring"" Mr \\ imp,. a 
game of burger huildm,- and 
... 1.u~ge ,;urH,al 

Objectives 
The game d1\lde'i IOIO NO 
\CC11on~ ran I ha, \1r Wimpy 
colleclmg 1hrce 1ngred1cnt'i 
\\ h1lea,01dmgm,mholcco,er ... 
and Wa ldo 1hc bu rger thie f 
Part tv.o ha, him g.11lop1ng up 
and dov.n ladders and ,1Cnh., 
platform,; m an ,lllcmpt tu 
,l'--.cmble four h.imburge'"' 
T r )lllg 10 1hv.art him .11 d,f(c . 
rcnl 1e,eh of 1he g,mle arc Sid 
5-lh. Sam Spoon. Ogy l~gg and 
P.1mP1dlc 

In play 
\ ·lr Wimp~ rc..cmhlc'i 1hc \\ un· 
pv logo . a ,mall l'hubhy chap 
drc,l!Cd m Bccfca1cr CO'llume 
Slarhng v.11h foe Inc, , \ tr 
Wimp) appear, m a rect·"· 
,1age left. A, he mmc, oul of 
h,., cuhh, hok. h,, hulc leg, 
pump1ni ilV.,1~, OUI POP' ii Ira) 
\loh1ch 1hcnohl1g 1ngl) follo1,1,..,m 
h1, fooi..teJ)', o,er 111 <.tJgc 
ng hl :ire three burger mgred1-
cnh v.h1ch ha,e 10 be brough1 
had 10 the left-hand hide)­
holc . one b) one. 

Floa t ing up and dov.n m the 
central por11on of 1he screen a rc 
1hrcc golden doughnut-lil.c 
mtmholc, \loh1ch Mr \\1mp)' 

mu~1dodgc. A fur1hcr haza rd 1s 
the rOl)·po ly blue meanie 
Wa ldo 1,1,ho charts a fast and 
crrattc cour\C around 1he 
screen If he h,i... M r Wimp) 's 
tra). the tr,l) (and the 1ngred1· 
cnt. 1fo1K"l\1n10~ )rc1urn tol h<' 
s1ar1tnggn d 

11.1,mg,ucce,s full) captured 
1he1n(!.r<'<l1enh.~lr Wimp) no"" 
facts a daunlmg M:r<'en "'he re 
four hamburgcn. a\loa11 his 
attention. The fou r con5Ulu· 
cnb or each burger ha,e been 
srndcd ,cn icall). one par t pe r 
platfo rm. Mr Wi mpy has access 
to each of 1hc pla1form:!> by 
mcan,o ( ladders. When he runs 
o,er 1he cop of one of the 
consllt uenh, 11 hecomcs dis· 
lodged a nd fall,; do"' n a tc ... cl. 
\\ 1th ,uthequcnt lnock-on 
crfcch 

Omte ,1mple. rcall). or II 
\\Ould be v.crc 11 not for t1,1,o 
bcau 11full) .10mu11ed misch1cf­
mal.e" Sid So,., a t1,1,11ch mg 
frankfur1cr on leg.,;. and Sam 
Spoon. a pcrambul:11mg piece 
of cu1lcr) Th ese rele nlless ly 
pursue Mr W1mpc) \\-ho loses a 
hfe 1fcaugh1 l lecans1op them 
1emporan l) b) dropp1ngap 1ccc 
ofburgeron them orb) shaking 
his pcppe rpol 

Lacer, a feroc1ou, fncd egg 
and a prccociou, p ,dle add 10 
hi' pr ob lem, 

Verdict 
r,cel len lJO)<,l1d l.e)board rc ­
,pon-.c. humournu, grap hics. 
,muo1h ammat,on. and a l.30) 
plol lhl' one "'a rc:i l giggle 
and for ffi) monc) 1he bes t 
all-round fam ily game Iodate. 

RATINC ... ..... _ .. ....,_, 
UMofMKhilM 
0- all V ..... 

we .. _ 

fltf'tf'tf't 
f'tf'!f'!f't 

f'tfltfltf'tf't 
f'tf'tf't-
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COMMODORE 64 

Rocks and 
lizards 
- CnayC.vcmMI .... Com· 
modore 64 Niii U, 50 .......,. 
Mtrhn Sofrwt ,c . Bu1tnn1 and 
Technolo&Y Cc l'ltrt, lkue1Mr 
Driw.St~-ae .H«-ru . SGI 20X 
,._. C- nc ~ MxtNne 
codt ........ Nonc .... . 
Re1all. 

It's a refreshing change not 
having 10 blast awa)· at mu1an1.s 
or invaders from some far· 
distant galaxy. 1nc scnmg for 
th1.s game is prehistoric umes. 
You arc a Neanderthal ha u ling 
11 out wuh an axe against 
dinosaurs, dodos and othe r 
ea rly beasts. 

Objectives 
You arc the Craz) Ca,c man of 
the 111lc. armed only ""11h an 
axe. You ha,c become srpa· 
rated from )·our hunting party 
and you're tr )mg 10 ma ke 11 

back home alone. In the process 
)OU come up against some 
pr ch1stonc problems. 

In play 
Initially you cncoun1cr rolh ng 
rocks. These mo, ·c ac ross the 
screen from left to nght and the 
only "'ay to a,·oid them 1s to 
Jump o,·er 1hc top of them. 
They usua lly come in groups of 
four with very hu lc random 
variation in llmmg or sepa ra­
tion and 1t soon beromei very 
easy to Judge the Jump ing. 

Not o nl)' do )OU ha \'C 10 hop, 
skip and Jum p O\'Cr 1he roc k.s. 
but in orde r 10 progres to the 
ncx1 le"el you ha\·e 10 mo,·e 1he 
lefl 10 brea k RC'-'' groun d . 
Trying to dodge the issue by 

PCN JANUARY71984 

mo\ 1ng101he ngh1 ll>Ofnouse: 
you're limited 10 JUSI a few 
lote~. 

Follo"'ing the rock.scomes a 
gang of dinosaurs . You ha\e to 
be quick. and accurate"' 1lh your 
aJCe 10 k1Jl lhem. Of COUr<.C, 1f 
you don't )'Ou'll end up as 1he1r 
luncheon . They look.ed decep­
tl\ely hkc he rbl\ores 10 me . 

If )'OU manage 10 negot iate 
thedmos a urs. )Our next hazard 
1s 1hc dodos. Dodos. according 
10 t he mstruc11ons. nt\Cr 
accomphshcd the art of fl)'mg. 
They onl) manage short hops 
and bo unce around the screen 
m fairly large numbers. 

It can get extremely d1ff1cult 
toa,0 1d them. I neH·rmanagcd 
to k11lone and I 'm no t c,cnl>ure 
)'Ou're l>Upp<Md 10. 

The fourt h haza rd is some 
different l)pcs of prehistoric 
birds (ple rodac l)ls?) "'h1ch fly 
abo.,,c )OU dropping rock.s on 
you r head . 

I'm afraid that my h1s1or) 
books must be out of dale as I 
could find no rdercncc 
rock-dropp ing birds, 

Verdict 
This was an enJoyablc game 
which will test even the most 
a rde nt games pla)e r. The 
grap htCS are fa1rly well-done 
and the screen scrolling is 
u cep t ionally smoo t h. The 
so und , howeve r , lca\'CS a lot to 
be desired. If you are fed up 
wilh !he usual space dest ructive 
games then you should give th is 
oneasccon d glance. -r.-

Fire 
eater 
- Goodncu Graaou1 .,.._ 
Commodore 64 ,... £6. 9S 
........ lkyond , Compct11.on 
HOUK, Farftdon Ro9d, Markel 
Harboroup. LeKS ,.._. 
Cass.e1te~B asac._ 
....._ Nonc ..... Ma1Jordtr 
and rN:llldt a lcfl 

E\ er fl.rnc1ed controlling a dino­
saur '? Well no"' 's you r chance. 
as )OU trn,el back m t1mc 10 a 
world ruledb)'d inosaurs. Being 
some,.hat sma rter than the 
a,crage T)rannosau rus Rex. 
these d1~urs hurl fireballs 
from the1rmoulh!,. and keep all 
the 01hcr nas11e!, at ba) . 

Objectives 
These preh1!,IOrie beasts get 
their pov.er from a mag ical red 
ge m. "'h1ch e,cr)1hmg else 1n 
1h1sstrangc '-'Orld is tr) ingtoget 
hold of. 

You control the d1n<h-3ur, 
and ma ke 11 sp11 fireball!J a1 
app ropriate moments 10 eh· 
mmatc e,er) other hfe-form 
t hat appears on the s.ercen. 
Shou ld the magical gem come 
under a11ack 1hrec t imes m the 
same loca l ion. it ismo\cdoff to 
a new h1dmg place and must 
defend it all o,er again. 

lmt,ally )OU ha,e to spu 
fireballs at a de" il-hkc figure 
that approach es from 1he righ t 
- subseque nt de"1ls come at 
you at slightl) faster speeds . 
The next le,·cl has you at !he top 
left of a flight of stairs. ano 1hcr 
leads up from the m1ddlcofthc 
screen to the r ight. Do"''" this 
hop ahe ns at which )OU ha,·c to 
sp,1. 

The re' s a hu lc compe titio n 
being run in conj unction with 
this game . If )'OU manage 10 

surn\e fhe attack!, from l111le 
monsters bent o n taking 1hc 
gem and running. you can"' rile 
m 10 the Bc)ond team and tell 
the m how !he attacks begin on 
le,e16. 

In play 
You migh t be forgl\en for 
concluding this is a good. un­
usual game. 

Unusua l ii may be. bu1 good 
11 cer tainly isn't. 

I doubt "'he1 hcr ma ny will 
enter the compc1111on. because 
this game become s so 1cd1ous. 

Your dinosaur canno1 mo"e 
about the screen nimbly dodg · 
ing other creatures and spilling 
at them as it's rooted 10 the spo1. 
lns1ead, )'OUr sohtary conlrol 
kc) m 1hc ""hole game is 1he 
spact bar This must be pressed 
do"'n for an mtel"\a l o f 11me, 
and on release the fireball 
v.obbles its '-'8)' across 1hc 
!JCrcen: thed 1s1ancc tra,clled is 
related 10 length of 1ime the key 
'-'3S held do'-'O , 

The supp l) of fireballs is 
limited 10 10 pe r game. wi1h a 
bonus 1e,e 1 of I fireball for 
c\·e ry ahen successfully <k-­
mo hshcd. 

Of co urse. you coul d alwa)S 
go for expert lc\ ·el. and star t off 
,.;,h Sand gel 2 cx1ra for c,cry 
h11. 

Verdict 
Not des t ined to beco me one of 
1heall t1me grea1.sm1he64 Jl al l 
of Fame. and for a new corn· 
pany 1rymg to ma k.c its ""ay m 
lhe compu ter sof1,.arc scene 
th1s1sa \CJ) d1.sappomt1ngstart . 

IIATIHC ..........,.,,.., ....,_, 
U..oflNC ..... 
v .. 1or.....,. 

.... -



BYTE DRIVE 500 
first Disc Drive with Hybrid Interface Cable and Master D.O.S. 

For too long, the pertormance 
potential of your computer , has 
been limited by the lack of a 
suitable Disc Drive. Now I.T.L's Byte 
Drive 500 meets this need. 

With its SOOK Bytes (440K Bytes 

3" F.D.D. Unit 
* Power supply unit & mains cable 

formatted) capacity , and access 
time of only 3ms , Byte Drive 500 
opens up a new era of computing 
capability for the more ambitious 
user. 

Byte Drive 500 is compac~ 

Hybrid interface cable 
Power unit cable 

economically priced and easy to 
operate . Systems will shortly be 
availabk! to interface with Dragon, 
Spectrum and Vic computers . 

The full D.O.S. included in the 
price consists of : 

Master D.O.S. disc 
100 page manual 

* A single P.S.U. can power 2 drives. RECOMMENDED RETAIL PRICE £260.00 + V.A.l 

Byte Drive 500 ~ a¥ailable from most quality computer reta!ers. In case of difficulty contact: 
1.1.L ICATHMILL LTD. 
The Old Courthouse, New Road, Chatham, Kent ME4 40J. 



Wt pay for publi:dwd program s on • sliding scalt - hk h tak t Into 
acoounl ltn gth. complt xily, origina lily a nd th t programming skil l 
demonslniltd in I.he progra m. So - hy not gh·r us a RUN for our 
moM y'! 

M:nd ,-our rontri bul ion, on disk or casstUe . logt lht r -i lh a 
plain pape r lisling and brk'f summ a ry nolrs 10: 

KHn Carr0t h, Ptrson al Computtr Ne-'s. 62 Oxford St. 
London \\ ' IA 211G . 

1·8 

9 
21 

25 

:JO.JS 
50 

110 

Title Jungle Chase 
Machine Ork 1 48K 
Application Game 
Language T•n soh Basic 
Author R de Merc ado 

Set screen colours , red ink 
on black paper . 
Initialise the high SCOfeot 
zeroto"'OR IC 1·. 
Gosubanddetinetheplant 
character and the explorer 
zero. 
se1uparandomxtyposit10n 
lortheexplorer . 
5etupthe SOOfeandwarps. 
Gosubandg1vethe 
instructions . 
Clearlhe screen and set the 
inkandpapercolou rs. 
Pnnl thesurrounding1ungle . 
Pk>ttheexplorerontothe 
screen. 
RememberthepositK>nol 
the explo(er . 

115-1 16 Print uplhenumberof 
warps and the current score . 

117-118 Prin1 uplhe high score and 
who . 

120 Selecta random number to 
specifythenex t pos1tk>nof 
the plant 

12 1-124 Jump lo the appropria te 
routine to check the p(ace 
whefethe p(antisgoingto 
be . 

125 Make sureGlslnther ange 
1-4. 

127 -145 Check the positk>ns top, 
bottom ,righl ,lefltosee 
what character is there. 

150 Put the planlonto the 
screen. 

155 ltbellisonthef1plng . 
160 Save positk>n of explorer . 
165 lfl herearesomewarpslefl 

thenskipthenexlbit . 
170 Check for surround . 
200 Getakeyfromlhe 

keyboard . 
2 10 lfspacebarandthereare 

220 
warpslefl , then warp . 
BellonH1l ". 

Have you ever fancied youse lf as a 
jungle explorer ? If you hav e then here 's 
a game for yo u. 

Hav ing stumbled across a man. 
eat ing plant whilst exploring the 
deepest jungles of darke st Afri ca, you 
have to try to escape. You must avoid 

! REN COf-'VfHGHl R. de l'terc•do 
1 RU'1 JUhGLE CHASE 
2 PPl,..TCHRIC6>1PRJ'4fC.1*c t f17> 
c: HS•OtHS'l•"OAJC 1 • 
4 BOSUB t0<..-.0 

1he flesh-eat ing plant as much as you 
can and not become surrounded by it. 
You do not , unfortunately, have any 
w eapons, so you canno t attack the 
plant . However . you do have t he ability 
to warp away from your current posi­
t ion t hree t imes to a new, random one. 

7 Jt• IN T(f'NDltl • 'l6>"11IF JI 2 TtlCN 0010 7 
IJ V•JNT(P"'ID(t• • 1•1~111r Y<2 nEN eoro 8 
• 9. 1,w .. ;s 
21 GOSUB 2000 
25 CLS 1f"Al-'CR01 !Nt- ;' 

~~ ~~ }:: 1g ;r;~g~ ~:~:::~:~8i }a:t::::~:I 
50 PLOT .II. Y,CHR • C-~51 
l •:>Q P..:F.11 f'LAY 
111) A•)18•Y 
1!~ P1.0T 2.:-2·."SCORE • "'tPLOT 10,2:.:,STPICSl :P:..or tt ,, -•"'",¥( '!i lUf 

Ito P\.Ol .:'i'.:2 ,SfRf,CN I 
117 PLOT 1.0,"HIOH SCORC • • :PLOT o.u,sn, , 1HS>:PLUT 11.IC'."'Pl • 

g~ ~ra~1i~t~:D 1> • 4H1 
121 IF 0•1 THE,.. OOTO 12 7 
12:! IF 6•2 lHEN GOTO 133 
123 lr 0-J THEN GOTO 1J7 
124 IF 8-4 THEN 0010 14 '; 
l~ GOTO 120 
1:T IF SCPl:NCA•t , 81•'35 OR SCPUiA•l,8)•"} THEN 12',) 
l~CI If' A •31 AND A)•2 THEN A•,\+1 
1 ~2 :JOTO 150 

~~~ {~ r~~jA~b~~~;~ ~c:::!!~\1,11•3 !; THl:N li-J 

1Jb OOTO 150 
1'37 IF SCRNcA,8•11•1~ 0A SC:kNCA , li•u•::;3 THE"N 120 
140 IF 8'•20 ANO!, •7 TH[.N 8"'8+1 
14:l OOTO 150 
14'1 IF SCRNIA,B·l>•~!; OP 8':R t-1<~,B-tt•l .. T•,ti.N 12Q 
145 IF 9,•ZO AND B>•2 THEN 8•£<• I 
150 PLOT A,8,CHP•l:S3 > 
1~:!i IF C•1 '!"HEN I IN& 
100 11,x:N •Y 
lb:5" IF W (I lHLN GOTO 2C"O 
17 .1 IFSCf<N(l1,N-ll• l.iltt.ND~Cf • U"l0 "t•t••JJAHOSO,·N•P"tl,N >•3311,NOSC:F'N .. 1 .N 
> • !'!THEN4•:>0 
2()o.} t . .. ~ E"Y'I 

210 IF t t ~t-F • :;2> ANO W >Q THEN GOTO "000 
220 If' t f, •CHR t. !U.! THE:~ C"l 
r.i IF t f, CHRt (7?) THEH C•O 

;::•I) Ir ~1-cl4· t. C11>AND5CR"f0,'r-1J•:~TI~."- .,, )Co 
21'::I IF t'"• -Clf". S Clt>AfllD SC:kN.J,Y-1> •::;- l-€N V•..- I 
Z~b IF' ~ •-cHR• I 1 > rt£N 270 
;;:_.o If l( f, -CHR f, (11)) AND 9CRtUX,l' + t)• ~ lHCN 
245 Jr I • •CHP 1>00> AND SCPNPC.,•11•32 " 1-C"I 'f"'V• l 
246 JF ..-'1·•0·1R'Hl0t TtiEN 270 
~Q IF t"'l oCHP•ce, AND SCRN()( 1 • ..-1• !" ~t'C N ..!l.--.0 
r.i:5 IF t•-.Ct4-: 'l t8' AND 9C'itU:C•l,Y)•JZ THlN X•)( J 
~t, Jr t,,f,-t:MP•t9) THE1\ 270 
2b0 lF- l<t -Ct-fltC•t AND 5Cf<N0•1,'f)-.:S:: Tlll't;: 
]t;,~ IF t 1"-t:HR 'l r'i'1 ANO SCPNU+l,V •""2 ft£N-, )•l 
2b6 Jr ) f, -Cl-fl f, C</1 THEN ';:./0 
;;,:t,• ~OR t..-e TO t11 IF"' CHPt.<t") TICN 2 011«.,r ~ 
J.10 '•X:B•Y 
~ fLC'T "l,N,CH'·. '1 11:.'I 
~~ Pt.OT i,Y,CHk t C~~I 
l t r) S•S•I 
!-.lO OOTO I lQ 
-400 f"LOT 2,- ... ~r·"' llrRAiD YOU'f:E SL~Jl,NiiE[) 

:~·~ i~;,1~~
5 
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fromEmi4A 
COMPUTING 

PINFOLD LANE INDUSTRIAL ESTATE 
BRIDUNGTON, NORTH HUMBERSIDE 

TEL (0262) 602541 / 2. TELEX· 527381 EMAXG 
24-HOUR ANSWERING SERVICE 

[MA)(ComCll,!"C .ldt•,!,0011ol(l.lM>MAJl[l!ff!rl lft 1Ud 

ARCADE 
1'1tOFESSt0NAl £38 50 

So@(;t,um 
lnte-rl~(· £1150 __ _ 

P&P £185 

U\CbWGCMQWIPO £ 

ALL TRADE ENQUIRIES WELCOME 



.. 65 225 BeUoffif -o · . 
230-236 Check forupward 

movement.depending on 
plan1pos111on 

240-246 Downward movement 
(cursordownkeyp ressed) 

250·256 Lett 
260-266 R,ght 
270 Savepos1tiono f the 

explorer. 
290-300 Updatetheexplorer 
310 Updatetheseore 
320 Con11nuethegame . 
400 Youaresurrounded 
405 Putthe score into a slnng . 
410 Pause. 
414 ·418 Pnntamessagedepend1ng 

onthescore. 
420-440 Pnnt the scor e. 
444 Checkwhe1hertheh19h 

scorehasbeen beaten 
450-490 Prompl for another game 

andactontheanswer 
505 Waitablt. 
535 Setupthenewhighscore . 
537.550 Pnntupthenewh,ghscore . 
555·560 Pnn!JUNGLECHASE in 

double height characters 
565·580 Gel the new hi-scorer's 

name 
1000-1999 Oehnet heu serde f1ned 

characters for the ptant and 
the explorer. 

2000-2200 lnstructK>ns. 
3000 Beg,nthewarproutine 
3005 Remove explorer from the 

current posi tion . 
3010·3020 Se1ecta new random 

position for the explorer to 
warp to 

3025 Makethewarpsound . 
3030 Re place the explorer . 
3040 Decrement the numbe<of 

warps. 
3050 COntmuethegame. 
5000.5050 Savethegamethreet1mes 
9010 Data for the explof8f 

character 

JUNGLE CHASE 

i•rn R[TUR N 
~Qo:) FcHI l"t"JTRUCTIONS 
;;·otO CLS1JNt l NTtRN D<l > • 7>•11PAf'ERO 
Zr..\:!O F • •" JUNBLE CHASE": PRIN T 
2030 PRINTC..«•cni>Cl-«t,Cl:8)1F • 
20-S:' t,·1UNTCtf 1 t, l~:?ICHR t, Ct38>1F• 
2040 PffINT 

,._.. t I 

""' 

;.:~ F'AIN1" VOU ARE AN EllPL ORER At;D VOU At<C."1f"f•INT 
zr,~z PRINT" I N THE DEEf'E9T AFRICAN JUNOLE WH[N"1PfHNT 
2\•~4 PRINT' YOU STUH8L( ACROSS A FAST GAOWINO, "1 PRINT 
20S6 PRINT" 11AN EATING f'\.Af,IT.":PRINl 
2058 PRINT" THE: PLANT DIVES CHASE AND VOU 1'1U9T":PR INT 
2060 PRINT" H :CP f"IOYINO ANAV FROl1 JT. "1P fHN1 
7()6;> PRINl"T>£ BAN£ ENDS WHEN VOU A£,£ SURROUNDCD" 1F·RIN 
;:"•l64 Pfl l Nf"VOU l ,:WE 1l IN lt.Jfl:NS 10 110VE AND":PRINT 
:?060 PfUNT~lO MOVE YOU USC THE RELE'tANT"':PRINl 
2067 F RI Nf" CURSOfl ~E'l'S"1PRIN T 
20t.8 Plt'IINT "'VDU SCOR£ 1 PO IN T FOR EACH l"IOVE" 
2V70 PfU NT"~S S ANY •Ev TO CONT1M.IE" 1GCT F• 
ZQ8<l CLS 1 F • •• JUNGL E CHASE":PRINT 
2090 PRINTCHR • 1t12 >C~ Hl~8 > 1F t, 
ZlOO PRINTCM U <l:S:?IC HR • cna11F • 
:'110 I ,. INT1RNDit> • 7>•11PAINT 
2120 PRINf"VOU DO,HOWC.V(R HAVE ON;; "HEAPCJfll" " 1PftlNT 
:?no PR INT " VOU HAVE THREE WARPS. "1PRINT 
21<$0 PRINT"lf YOU DO OET SURAOUNUCD THCN PRESS~1"'klNT 
21~ PfUNT"THE SPACE BAR ANO VOU WILL DISAPPEAR":~INl 
2160 Pfl:I NT " ANO AEAPf:"EAA· AT A .. ANDON POS ITI ON ON":PRINT 
2170 PRI NT" THE SCREEN.ONCE YOUR STOO OF WARPS" 1f'PlNT 
Zl80 PR INf"'HAS RUN OUT THEN YOU 9TM1 WORRVING."1PRJNl 
21~ PfllNT'"IF VDU WANT A 8E.LL WHEN IT 15 VOUR'":PRINT 
21Bb PfllNT'"lt...ftN PRESS ·e ANO IF 'l'OU WANT ,a '" : ~ IN l 
21 8 7 PfllMT"TUkN IT OFF PRESS •o• "1ffilNT 
2 19o Plt'IINT " • • • • • 8E9 T OF Luic. • • •• • 
~;,,oo HUNT" PRESS ANY rEY 1 0 S TMT " 1GEl Rt,1RElURN 
30'>0 REl1 WARP 
3005 Pl.01 ll, V,CHR • c:;21 
.... .010 ll•JNTtRN O (ll • ::SDHl ilF l 2 THEN GOTO .JO l O 
3020 Y•INT(RNO<t> • l 9J ~l1 IF V<2 THEN GOTO :SO~ 
30~ ZIIIP1 ZAP1 ZN> 
1.010 PLOT JC. v.cHR•c :s:n 
3040 N• W- 1 
1.050 BOTO 110 
500(! REl1 SAVE ROUT I NE 
~ FOR l•l TO ... 
501() WAlT '300 
:S020 CSAY£" JUN8t...£ CHA.SE", AUTO 
:SO~O NOT I 
50 40 NAlT lOO 
5050 END 
9000 REl1 DATA 
CfOIO DATA 3 l, 2t,31.<$,Jt,<$,10,t7 



'-screen 
~ 
I If you have a Centronics 739 printer and 

a BBC micro compu ter, then t his cou ld 

I 
be the program for you. This scree n 
dump rou t ine, from J M Buckley of St 
Albans, takes abou t four minu tes to 
dump the whole screen because it is 

~ :~i1111:~1~"a:::::::~1 ~~~~cC:r:r":~~ 
which , the author reckons , will take 

~

;!: a

100

round 15 to 20 minutes. 
The program produces a two tone 

Assembfethecode forthe 
screen dump . 

110 Sw,tchontheextended 
rnessagesfortheflling 
system 

120 Save the assembled code 
under the hie name$. 
PATSCRN .Notethal1fdata 
hlesarebeingusedthen the 
baselocallon& 1100will 
needtobec:hangedi.e. the 
codewillneedtobeplaced 
elsewhere in the memory. 

130 Reset the lilmg system 
messages. 

140 End the program. 
170 Starttheassembf,ng 

procedure. 
180-200 Setupthevanousvanables. 

BlockisusedfOf wont 
space . 

210 The code needs to be 
assemb'edrwice. Thef1rs1 
lime assembles and takes 
noteoftheforwa rdjump 
addresses. The second 
pass assigns the addresses 
tothe1rCOfrect valuesgiv,ng 
the final code . 

220 P%istheong 1nthatthe 
codeisassembledto . 

240 Onthefirs1passOP0 1sse1 
loOsonoassembtyerrOf"S 
aregenerated . The second 
passgeneralesan 
assembly listing. 

260-350 Swilchonthepnnter.sel 
pnnlertographlcsmode 
withtheappropnateescape 
sequence . 

370·430 Setuplheparame terblock 
fo,theOSWOAOcall. 
Re-intliaUsethezeropage 
locations loreach patrol 
by1es. 

Title Screen Dump 
M•chine BBC B 
App lic.tion Printing dump Langu•g • 6502 Machine Code Asembfer 
Author JM Buckley 

Graph ics Dump. Odd logical colours 
are printed as solid black, colou rs with 
bit one set but not bit zero are printed 
wi t halternatedots togiveagreycolour. 
This may be changed in lines 52010 550 
and 650 to 730 of the program. The 
utility uses PAGE & 11 of the BBC's 
memory. This is unused except when 
Data or *SPOOL files are open and 
allows PAGE to be set as low as &1200 
for large programs. 

The Screen dump routine itse lf was 
designed to work in MODE O but will 
work equally well in all g raphics modes. 
For t he lower resolution modes it could 
be modified to give a more complex 
range of tones if necessary. 

Ma ke sure lhat the graphics orig in 
has been set to t he bottom left hand 
corner before calling the program 
(*PRTSCAN with a dis k system) by 
using VDU 29,0;0;. 

!O,[! Ct,ilt•1c1Prull!f H ClilttCo4t 
?01!U S,,11JfllUh 11S1 
3'110ll.!l. hdlty lllllll 
41)11"11 Co,rr1f!!t ttw.,td, lmn t·1cltd H11-!oNtf"cill "' ttK01r111t.• 

50'.ftl M111t ~""" ?.t 
tclM~ 21t1 aro hg t 110 -> 111 ftt JtrlMttr •toct 
10IIEI "'" , ,,,, 111 ID!' ,,09u 1, ,.r. if IO h ta hlH. o .. ,, hlff 
l!Oll[l!. l?01i11•??01l ttq 11Utf , ... 

IWl!Jtu1 H6lt 
l!Ot<Pll,2 
IH•SA,t t .PIT5Cb 1100 11" 1100 
ne•~·,,t . ..... 
"' . .. 
17o«f~ 1nffll l t 
IIObloct•IN 
1'°"1;« ch•IJH£ 

?tOoir.ird•lfff l 
?IOfll:,m .. lDlSTErl 

1::i•IIIN 
?40IPl'4111 

l
::•kifl_Ktttl LM (1 

271 .ISlew cll 
no tNm 
:t,t ,Slwt11_to_pr11ttr 
JtO l 1Ml?7 
31' .ISI: wcll_to_,r l11ttr 
l?O LNm 
llt '51 wtll_t•.Yu hr 
l4t LM[ M 
350 .I~ w t~_tt_Jtlftttr ... 
lJO ... 
lff ... ... 
"' 4lf 
441.leopl ... ... 
'" 

LMtlO 
SIA lllod 
LMU 
SU •11tt H 
STAlll«l•? 
m,1oct•l 

LN lt 
SU Uoct •5 
STAlllackt l 

""' SIA lllcld •7 

Llltlllec t llOl?SI 
LIY [Uott In 2'1 

"'" '511oHor4 
LSlbl«t• 4 
I& , 1od . , 
tsa,1oc tH 
M'llllo c:t •I 

'" Llit:llloc t 
SICl2 

\ E1111il1,r11 ttr 

\ ttl rt Jtlllhr 1it aN het 

\$ 111tcllJt ll hr l•fl'a,lllu 
\ IOdt 11 tll H .,..C t 

\ESC,l,t 

\ ut u, ,,,,Mft,r Uod for OSlllRe 
\LS I of I 

\ l!Sl of l 
\ LSI off 
\fl5 1 of l 

\ ., ,,c,t 1h 1llpr11ttr IIJttt 

\ rn,lt ht t 111U Carry 
\ro t1itthct u1topru ttl" llytt I LSI 
\ rn,lt Ut I hta Curr 
\n hlth d11 tapr 11ttrll yh?LS I 

\rtftct l lly?lor ud 11i1t 
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GEMINI and DEL TA , a new range of Star Performers -the 
ideal complement to any computer system. At prices starting 
fr om £219 + VAT, the GEMINI and DELTA open up a new 
world of printing power - quiet, fast printing in a range of 
different character types, print pitches and print densities 
and ultra high resolution graphics and programmable down · 
loadable characters for good measure. 

GEMINI and DEL TA - professional solut ions to the printer 
problem. 

KEY FEATURE S: 

* 120 CPS (G.n, in il, 180 CPS+ 8K buff• (t>Mta l 
• F, lctlon, tnctor • nd ,oll lNd 
* Ult r• hivh rwofution ,r-.,htc:11 
* Nonn.el. •x~ .,,et concMnNd print 
• EmphN,iud .,,et doub .. n,i k• p,Nlt 
* Supenuipts .,,et aubiio'ipts 
• T, ._.. u.-.l ini"' 

ltaltc:11.,,ct lnte,na tioMI che,~ 
Downloedllb .. c:hwKt• Nt 

• lnterl - - G-ini 1~ 1 .. 1), ~ta lpw.e lel & RS232I 
• Fullo.,. y...,.pe,-tsendt.bour- ff.nty 

~ffllc,o C.11 your loul dNlr now for luff informa tion on tM GE MINI •nd 
DEL TA 1Hin,.,. or clip th i, coupon •"'1 -·11 #nd you brochur• 
Mtd pr int .ump*-

~ Pctlphc,al, lld 
'THE POWER •EHf# O THE ,.Rf#TE D WORD ' 

69Th e Street , Basing.Basingstoke, Hanu . RG24 OBY 
Tel : 0256 3232 (12 lines) Telex: 859669 MICROP G 

N.rntl .......................................... - ............................... _ ................... . 

Addrn, . ............................ - .......................................................... .. 

.................................. T-1.No. ..• 



Not all home computers I 
stay at home. I . 

Th e BBC Micro is the ideal family com­
put er - simpl e toop cratc,yc t fast, powerfu I, 
with enorm ous pot ential. 

But it's nice to know, 
when you bu y one for your 
home, that the bu siness, 
ed uca tional and scienti frc 
world s agree with you r 
choice. 

Here ar e a few stori es 
to illustrat e how th e BBC 
Micro ge ts out and abou t. 
And one to remind you how 
helpfu l it ca n be when it stays 
at home. 

A_J:!ractica l lesson in 
business ad min . 

Th e contr ibut ion of the BBC 
,\1 ic ro in th e classroom has long 
bee n reco~n isedatP erin s Commu nity 
School in Hamp shire. 

Th e School has 12 BBC Micros used 
extensive ly across the syUab us: in fact 
som e pu piJs are using them to stud y for 
their GCE O Levels in cornputin ~. 

One of the program s available 
to Perin s teachers 

such as David Beck, pictu reel below with 
his class, is ' ·Newsage nt :' 

Thi s program conta ins all the 
nece a ry in formation for the class 

to run a ncwsagcntss hop;allow­
ing th em to orga nise cla iJy 

clelivcrics,mak c up bills and 
kee p an eye on stock 

co ntr ol and orderi ng. 
lt's a nicc cxa mple 

of how the BBC 
~'licro can be used 
not only to acqu aint 
a class "~th the lan guage 
of com put ers, but also 
with some of th e real-
itic oft hcco mmunit y 
in which they live. 

Correc tin g 
Jodre ll Bank . 

Th e BBC ~licro is a 
familiar worker aro und 

JoclrcU Bank. 
You'll f111cl it in the rece ption a rea ex-

pla ining the workin gs of a radio te lescope I 
to visitors, for exampl e. ar. 

But it s also been he lping in a ,.. 
moret cstingta sk:toimpruv e theper- j 
forman ec of the Defforcl te lescope. 

In thi s app lication it has 
been used to make calculat ions 
necc sary to clctcnnin c the 
prec ise parabo lic shape of 

the dish. 
Theodo lit es are used - :::mm;;;;;;;;;l 

to do th e mea surin g- then 
the BBC Micro works out the 

necessar y cor rection s. 



The end or th e scrawl. 
I r any or you have notice d how mu ch 

easier it is to read and und erstand labe ls 
on dru gs and medici nes these days, then 
you can most probably thank the BBC 
1 icro. Jolm Richardso n, a Presto n pharm­

acist, was first to realise how a micro with 
a suitab le print er cou ld produ ce labe ls 

that were accurate and legible and 
whic h co uld includ e, automati ca lly, 
such inform at io n as dru g reactio n 

warnin g . 
At th e sam e time it 

cou ld record dru g usage for 
bett er stock co ntrol. 

He cho e the BBC 
Micro for its versa tility and 
potentia l for expan sion. 

Jolm Richard son be­
lieves that this system will 
be recogni sed as stand ard 

in the profess ion and be used in hospitals, 
hea lth cent res and pharma cies throu gh­
out the UK. 

\1canwhil c back at home. 
Dr. & Mrs. Yarwood bought a BBC 

Micro as a bir thday present for th ci.r 12 
year old dau ghter. 

program s. Mrs. Yarwood is parti cularl y 
proud of on e program she bas compiled to 
belp teach ber dau ghter French 
vocabulary. 

Th ey all agree th atalth ougb th e Micro 
is fast and powerful enou gh to be at home 
in Jodrell Bank, 
it is also the 
idea l com­
put er at th e 
Yarwood 
home: 
simple to set 
up (virtually 
any TV set 
and casse tte 
player is all 
you need) 
and simpl e 
to use. 

All thi s for only~ 
Th e BBC Micro comes with a com­

prehensive, step-by-s tep ser Guide 
which intr odu ces you to your micro and 
shows you how to con stru ct use ful pro­
grams or your own. 

You will a lso rece ive a free" \Velco me" 
casse tte which contains 15 different 

progra ms for you to experim ent 
with, rangin g from mu sic and 
graphi cs to games like Kingdom 
and Bat 'n' Ball. 

nn ---- · ~ 
,. ___ ._.._ ___ _ 

.. .. .... -
~ . - . . 

Th e BBC Micro is availab le 
from \V H Smith Comput er 
Shops, Boots, John Lewis and 
local Acorn stockists. 

· owever, 1t quit e qu1c y ecam e 
comm on prop erty. 

AJI three can now write their own 

Alternativ ely if you wou ld 
like to order one with your 
credit card or if you want 
the addr ess o r your neares t 
suppli er ju st phon e 
01-200 0200 or 0933-79300. 

The BBC Microcomputer System. 
lles~ ned. produt"ed and distributed by Acom Com1>uttn Limitffl. 



WE HAVE THE LARGEST 
Pilot Software City_ SELECTION OF GAMES 

· ";$ AND EDUCATIONAL 
~ SOFTWARE IN LONDON 

COME AND VISIT 
THE SPECIALIST 
SOFTWARE SHOP 
AND FIND OUT 
FOR YOURSELF 

OPEN 10-7MON-FRI 
10-SSATURDAY 

* Games and Education 
* Books , Magazines & Supp lies 
* Software Demonstration 
* Computer-time Rental * Business Software 
* Data Base Design 
* Accessories and Furniture 

J2 Rathbone Place, London , WJP JA.D. OJ 6J6 26664 minutes Tottenham Court 
Road Tube 



... 68 510-670 Per1ormOSWORDcall , 
transferbitOofther esutt lo 
byte 1, btt 2tobyte2, shiftiog 
bytes left ( equivalent to 
moltoplymgbytwo) , 
decrement the X pointer in 
zeropage ,bytwo .Oothisfor 
SIX bytes. 

680-760 Younowhavetwonumbers 
between0and63 . The 
printer requires them 
between32and95soadd 
32. OR the second byte with 
thefirsttog,vesolid black lor 
odd (()iou,s . 

790-930 lncreasetheYpointerby 
four . lfYisnow 1024you 
havereachedtheendolthe 
line, otherw;se reslore X lo 
whatitwasatthebegmingol 
this palrof byles by adding 
12. 

950-1090 Sendarelum tolhepnnter 
andzeroY .Add24toX 
(12+ 12for a new lme) lfXis 
greaterthan t 279then the 
dumpisfinished. 

t 1().1200 Youhavetinished .so 
restore the printer to normal 
operat100,sendaformteed. 
SW1tch1tol1,BLEEP. 

1230-1270 Subroutmetoprecede 
characterby 1,ensuring,11s 
sen1ontytothepnnter 
WOfksonaHOStypes . 

SCREEN DUMP ~ .~~~~-,-.. -.-,"-,~~~~~~~~~~~~~~~~~ ~ 
"° lMll0<l•I ~ 
'40 51'.:U .... 
6JO STAblact•I ... "° Dlt ,ioc.t •7 \ • ,11,11 for m • •,t, 

1
_\I 

'7t IN. I-,? 
"' u.-,1oct •5 .,, a.c 
700 MC m \ WI .. t, t•rKt fl!ltl fOO' m 
!,!! JSI wth_to

4
,,.111ttr :lj, 

u• lf.\ Uod t. \ IKOllf •rtt :.:. 
7Jt 11o1,1oc1 •5 \ Or 11Ur1 •rt• It od• toh•nMJltl I 
~ ru ~ 
: : ~! ll_lt..lfll ltr \ W1111 to 1lt tPII Cli 
770 LNU1d t? 

'" ru ttrt AK !4 \ tKnn1Y,y4 
774? STA,l1d•l 
111 L.Mlllm::t • J 
IN MC [t 
13' Slttlor.l•l 
140 Cll'C4 
l50 ..... 11 .. \ l ltn rtK ~N NI WIIH WI nl cf 11111 
UO LN UIN:I 
11, a.c 
llt ADCrl1 \ lntor, V1li..tf I for H • lyh 
ffl Stallod 
ftt LN llod +I 
ttt AICtO 
t?t SU llod •I '" ,,.1..,1 
no.11nl11i. 

"' ... U~ Ul \ l'lftl!H h P,lllff" 

"' ... ... .... 
!tit .. ~ 
IOlt 

JS.wtl\JO.)l'llllf 
LN U \ Stt ,,Kt te uro 
StA,toct•? 
m,1oct•J 
LM,loct 
ru 
ucm 
STAl!ott 

\ ll(l'"HII 1,y24 I fr•111d lf Ot.f 

\•rt1 tothrt 1fr11tl 
10.. UA.ioct • I 
t05t AK[O 
IOtt Sli\Uod •I 
1071 a, £S 
INO ICQ r.il.1f.lh.lf \ l In ruc~N HJ uh11 1110 
IOff l'll'loo,1 
11ot.t11C.of.l~ .. 
1111 lN[l1 
1120 J51«cf1Jo.)1'1ahr 
tllO lHtl, \htt to 10,,1 1:1t1:KF.c:,.ltel!t 

J51 111c.ll_l0Jrt~ltr 
LIAm \ for1 ftff 
J51 wd 1_toJ1nthr 
LH f3 \ 411,.,1,,.-ultr 
JS!01.-,• 

lH t1 \ ""' JII' "wtlll \ Thh Ill hlh '' 

\ Sl=rtc~autttf Oft 1hct 
L,-U \ sn4 ,,..,.ac:ttr 1-rttit •rtt 
JW: C\Wt~ \ h ,r11hr 1111}' 
l'U \llt1thtt 
1• nwd \ ttta htl lt ulhrtt u.t1,., 



• 
This 11x·page guide lists u many of the ffllCfOS on the market for undef 
(12 ,000 IS possit>le. In Oatabasics you .. find al the speafieltions for the 
machines, add-ons and toftwart nec::.ssa,y to meke your buying dedsionl . 

PCN kNPS you up 10 date in ttw ... week cycles. ttal1lng Wllh hardware, 
then periphefalt and lnally aottware. 

PRtcE Specification& ltsced for each machine indicate whal you get for the 
basiC priot quoted, wtjch include, VAT 
PROCESSORTYPE amlcropr00$S$0ri$theheartoflhecompucer TheZ80 
and 6502 are poputar 8-bd Chips The 8068 and 68000 are common 16-bit 
chips. N a madwle has an S.bit and a t 6-bll processor we have ltsted the 
16-bie onty. Cus1 means costom·bulit. 
SPEED IN MHz Speed of the dock used 10 drl\!9 the maoptOCffSOf, 
m&aSlKed In MegaHertz {millon cycles per second) 
STANDARD RAM Amount of main ~ used on the system. The 
~lsexpreuedinklk>byt es 
MAX RAM normalty at nt,a coat Amounl of tnemOl'Y to whicn the syst~ 
can be._ 
MAX CHARACTERS columna x lines The number of che,r,cte,s that c.11 
be displayed aaoss the acreen and the number of lines down 

PRICE GUIDE 

METHOD (at ertrt cost) This indicates the way lhe compu1er displa)'1 
inlomlation. M on rts own means lhal a monitor is rduded in the base price 
Tv indicatn thlit you can plug the compuce, into a televilion s.t {M+) 
indicates that the monilOfoostsextra . LCD • Liquidcrystal dtspl.ay. 
COLOURCAPABIUTY teltsyouwhethefthemac::lwlecangivecolouratthe 
be1ocprice-ed. 
MAX DOT RESOLUTION gives the maximumnumbefof poentSacrossthe 
screen by the number of points down the tcreen that are available for 
g,aphocs. 
KEYBOARD This lellS yOU the type of keyboard that comes with the 
m~. W • word processing. C • cak:I.Aator and T • IOUCh-sensitlVt 
No OF FUNCTION KEYS refers to the number ol keys that can be used for 
ditterent ,obt by different programs 
NUMERI C PAD indicates whether the mactw,e has a sepa,ale eak:ulalor· 
style group of number keys to en1er dala quickly. 
INTERFACE S BUil T ..fN shows the runber of tiandard oonnec:tlOOI bolh 
inlOthemachlne 
CASS ETIE FA CILITY gl\l95 a yes or no as towhethef or not the machine 
can use a cassette to store data 

.._zxe, , .. OMacMcroeor.o.. "'" T~Ts-eCJOS-- tl .495 M,e,AlpNlror«P2 t2 .197 
......... _ 

C..OP8100 "" PowertrW1eor.. x "'' ...... t1.570 CountiyComlertC3000 £2 .242 

__ ., 
ms«>PC4 "" "-'""'° t<n ~· tl,581 KemwonK2000E £2 .242 ""-PCI - "" T~TRS80Modll100 , ... ~·0025 t1.5" Aalf8'eck:Booc320S t2 .2'2 ..... , ...... t70 ,._,,, .... -"'lr:' t1&10 r.::.,"\"',..2000 £2.2-42 .._ ... 
Ono-I tao Commodore4016 ""' [1,Ml '2,242 DECRmnbow 100 
StwpPCt251 tao --- "'° ~89, ~i000t1.711J ,....,.. t2 .242 IClPCMocltl 10 .._ .... £00 DAIPC "" Geff'nGliluy 2 [ I . 719 ~M221 5 t2 ,742 ,...,,....SX10 
C..OFX702P £00 -· '"" ACTA,pric:c4 tl.719 BoruiSM3000 '2 .294 ...... -- "" Commo<lo<o500 ,,.. ~Eno... tt.&40 CAI.PC ,. .... --TanclyTR$-flOPod(eil2 ""' ~-· tolll 06otle101 £1.850 s.,,y<>M9C1250 ,. .... Nott,&arAOv#\Cagle 
Commodore VIC 20 "'° ,.., =r.- £1.850 c.u .... c, '2 .300 Applelll ........ t149 ~"=" £000 £1.197 ==: '2 .300 s.n,.MOC4000 
SadMO "'° .... Toenitiel •IOO £UOO '2 .300 -SM4000 

CAPACrTYPERDtSKANDDtSKSIZE teHsyouhowmanycliSkdnvesc:ome 
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MICRO-USER T-SHIRTS 

& SWEATSHIRTS 
I ZX81 
2 SPECTRUM 
3 ORIC-1 
4 EPSON 
5 I'M USER FRIEND L Y 
6 HAVE YOU SEEN MY 

PERIPHERA LS? 
7 INVADE R 
8 SUPERI NVADERS 

(multi -colour on white only) 
9 Z80 

10 6502 
T-SHIRTS IOO"A.cotton in white, sky or red £3.25 
each inc. 
SWEATSHIRT S Poly-cotton in white or grey 
£5.75 each inc. 
All available in small-medium-large and ex-large 
sizes. 

Mail Order Only from 
ONE PER CENT SCREENS 

Dcpt I , Unit 12, Star Lane Estate, 
Great Wakcring, Essex 

WILD WEST HERO 
By THE SIL ICON KIO 

Dealers ring Paul Holmes 
041-9 58 5058 

l"OI JAr-.UA RY 7198' 

TheG•me 

t~.~o:~~:r~=:':~~ch~~~~~~~i~o~t!0r=~1~1n1d:~fo=: 
few shght problems Bemo outnumbered stXty to one can be 1mta11no espeoally 
when some annoymg person has planted 'K1llerCacti', 'Treacherous Trees· or some 
other lethal ot>;ects around the batUe area Combined with the fact that the kllhng of 

:: ~°P, ~~t~~!~a~~~t![ 1~~~'Qa~~s~~e~~{t~i~:n~:t~~~:s made 
Only £5 .90 Inc VAT p&p 

Wild West Hero uses full colour oraphlCS, hi-res, smooth movement, dra.mallc 
sound effects. 100% machine code. high score. two play option. compatible with 
Kempston or Oownsway fOYSIICk interface 
AJI Timescape products are guaranteed for Ille, 1f our software ever fails to load return 
the cassette for an mstant replacement 
All orders despatched wtthm 24 hours of receipt of order 

fit"11£5i:RPt 
SOFTWA RE 

I VIRGINIA GARDENS, FAIRWAYS , MILNGA VIE, GLASGOW 
G626LG 

Telephone : 041-956 5058 

r- -- - -- --- --- - -- - - - - - -I Please send me Wiid West Hero NOWl 
I Naine·---·-----··-··· .. ··----···---·-.. ·-.. -·--·-·······-·-···-·--··-.................... . 
I - ·-············-·····························-·······························-··················· 
I ·-····-··············-···············-···-······························································ 
I ,-.- .o.ro.. .................................................... -----···-······ 
I Copying-, lending or hiring "Wild W • Hen, • la prohibQd. 

79 
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SKULL 
IS HEBE 

AND W.AI'J.'ING FOR YOU 
AND YOUR SPECTRUM! 

40 l"Bl!lTHl!IBl'Ol B.OAD1 WELWYl'f GAB.DEN CITY, Hl!lB.TS 
'1'l!lLl!lPHONl!l(0703)88444/88438 

NOW YOU CAN LIFT STATIC DRAWINGS, PHOTOGRAPHS, ETC, RIGHT OF~ 
THE PAPER ANO BRING THEM TO LIFE INTO YOUR PROGRAM! 

TWO ,omn f[AlUflH COMl!N( TO IIUltG YOU u,rtOUE N(W l'OWffl OVHI YOUlfl Sl't:CTIIUM GAANtlCI! 

7 

e ACTION·TRACER ::::;.-:,::;-.,:.•= 
9111 ..,..._11ea,a &11, ................ 11111 .... 
................. ~--- ........ NNMII• -..11111 .................... "''" ............... _ .......... __ .._._ ................ .._. .. ..... ..,. __ 
• GHOST-WRITER :;:::,:-..,:.-:::,:, 
.................... UACnY,....... • ............. .. ............. ........ _,1 ... .,._ .... ......, .. .... ........................ _,.....,. .... _ 
...................... f'OWtflSAUMll:1 .. ......-.r .................... -............. .., ..... 

tHltllUI M'I' M OYII.WIC, 
TN - ......... '"'"' ,- ...... OYIWICALU. IMllit ... 
............... IIOWll-,-.t1 •INIIIUlll-..111 ...... 
,t 1t1, • UPA1110llt1Nlle- 'l'•u.lO UHN•ltAUCNI• 
..,,......_ -,11una:DOWll•MIIUIOA-IUGtll lllllA Tl lllil 
-.,.._. ..... _ ...... _.IIWllf'UI.AltffUltOUIYCM.111 
RIIJ.COM'TIIOLI 

ZX SPECTRUM 
FOR 16K OR 48K 

ONLY [8 .95 

........ 
CVSTOMl M 
.t.0011 00 
lJICHS,OS TAClt 
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6.l14Z1 
Seit or tell BBC \ he ro S(>f1•ore 
Sftarper. \ ooc• Cro.-• c,. ~- eK 
n ontt".11 taJ'l'~ Tel John Ron,rord 
6J6..lllbc-1•«n61nd7pm 
SU, Sptaf\l.ffl'IOfi•J re. lolock10C"hoow 
rrom lklllb,1 Manic- \h ntr.Jeumn 
A1ic-A1a.k Loadi.morctochoo,,cfrQIII 
Tel ~ 1·?26 79M ,1f1t1 6pm and ~ k fO<t .. , 
* dM.dr.~e. lOOK. SS D Dr,lu1 ton1ol 
-ol"t• 11c \hnton.1)' £ 1~ Tel Ol-~7.a 
4122kl•cen7-9p,,, 
1111. 16K . rompk1c ,n bo \ ma,:.u:1nc1 
tx,ot;,.Wof"Ofl•-..1c.Juar.1n 1<ecdunol 
l4 !18,&R1nc tl ,11;i,n1~•f ttr:'pll 
"' orthO"c r £1XI. open toofftr, 
.... \la lfor1hlanJ\l.iJ("forthcA t;anl 
.e()(\IIOO. pl11u.ctolu1dmcnndmiln...ak 
pxxl J'flCC" ~ Tel Grillll "" (0\"19) ,.-
,. • • OK /":\ lll . l)J'l''IUIIC"rl c}ho;ir d 
and OHi l 'iJO.•orth o( "1f•••rc Te l 
01-11,7 ~29:5 k11ncn :!rm •nd lflrm 

• DFS0.90. ( IO s«ii m yEprom.£10 
8olh w11hfi1tmc 1f!S1rvct10M Mn l }nda 
Opc:nW w. ,u Bncrky S1rcc1. 8 11ry. ....... 
..... IIX-20. MJCrocais.cue. catc ~ 
£SS9 (,nc \IA T), Oftly OM ) C. folJ 
hardlyuw-d Your;foronly(-t00(111C 
VAT) Tel Ph.,I Bov,ln.01-410 " 11U 
Ill-' a '°' Wik P1UI I I a.nrldftt . 
,o,·,;t.rk~ and j*ldln . onl) ( PO T tl 
01-8899887e•cn 1np 
hi '8 K "', 1h klll.h. dcfflOIIMrat.on 
tapc.ma nu~and O n,;-lbook E• ~lknt 
«lfldllion Still u!Mkr 1u;;i, ..,1tt On,I)' 
£105 T cl (~ ) SM609 
•U11. 0netn011 thoW.11UOr•ntccd nUI 
Pac-M,n. MOIISIC",._ T,pn ,nclvd­
'"' 111 k adt. 1'"'0 m.M\Nlh. eu,clkfll 
cond ioon,blr1a,n.-1£260 Te l 061-MI 
<&Ol81fm 5p,TI 
S.-- 50f1•Mc "an ted.onlJIUhonly. 
1op men pud . any qHnh 1y Sc:nd h'lt 
plu, SAf S Ducl c11. liJ'PC"r Shol-1-
1-..nct.. Y..cdrnore.Somc-~1 
..- +J2 K 111tcrfacc.ffl0flllor . Jdoubk 
den~,,.~ dm·n •nd <;e>(1• uc. 1ncbid-
1n1 \'KIC•k. Profik1'1d Ed,10, A~mh­
ltt Ea ce lkntcondlt1011,£8.500fl0 Tel 
0ti,,·e M11bur11oeOl-928 1m .. u 1• 110 
dly 1,_ 
IIC--Jtl6K e>.:pMK1011.QSa,sw; 11curu1 
,o,·,;t,d, , pn)Jllmffil!n rde 1cflC"lt 1uidc 
£12(h•orthtOl t•1orc.JO rru,pz1rlh•J( 
All •wlh DI~. Ktt pl £17~ ono Td 
Alan (0!94)6'2Jjc,c nii'lp 
lis ~ '8 K. t'Offlpklc manu.11. k.dJ •nd 
IIOfl•arc Xc- l .G1biJ .. m;.OrlMn<.lll 
Or.rO.. ·ncr ln.lpl1nct AH""Of1h£1~ 
tcllfor£1?3 Tel 'l ch1M10110\.J290'17 
tvcmnp 
lQlca,;w:1tertt0rdt1 Su 111bk fora,.tor 
\I IC'-20. £J0 C•k rewlt .\D srrcild 
~ 1.Dl98othh -..rdl)~ Tel0 1-9"12 
26,&4c,-cn1np 
S.,. Spc("trumtof t• u c .1ndud1t1J 'hn K" 
Miner. AIK". At.c. Smibbk . 1.1.lMir 
lc tm1111 •nd ()'l;C"f 1en of 1op 1hmy Te l 
e1o, .. -..h .ao9"!'.\2 
....... + 1apcdcc l 1'1d 1N1,liMd46 
JJffil!!..1aciud1n,; Je1Pac, Manic·r, 11ndcr . 
Ptl'IC"tr-..tOf. TlfflC"Ga1c. FOOllbaU \1_. 
l'l'' ·etc Allfor £200 TtlOl-20)0902 
Damian 
.., 111M. 48K mK"W romp1.11c, _ rorn­
pk 1c •11h tnotUIOf Ind WIIC"IJlll caSKUe 
dec k Eu,cUcnt rondlOOlt Boud at 
nc,r,. lw dl) IJlitd £2~ Tel ChulJ ford 
(O'*KHZJIDJ 
IN ,~neonot lllC" ll obbl1 .rompkle •u h 
boot Oftfy '10 Tel 8.arndc} (0226) 
4J071 IMI ISie for Anton) 

S.-- t0f 1W11re Sc:ramblc. Gulpm.an. 
Lipe rope r . ln,M rs. Gol f , Ill O Xl 
8 tac:k Cryi1-..l .Au1~.Spctlru. 
O Fot1h. £10 Effl:llen1 condulOfl 
" me to M Groll ll ArrN1111f Line 
Bremon. Rutclc).Staff1, 
J. Wt. Ly.u 4&K M IC"rO. £1~!1 OflO 

lmmaarla1e condmol'I. w.,11 lfl bo1 AD 
nu,nll&h.. k~ l,:..tr m.ap •l'ld pmN 
Ian Paton. )19 Yltt,; Strttt . Ll•c•pool 
Ul6RO 
S.--- D K 1ronah&)l1 pcnforwolc. lhe 
mor11Mold. hllrdly 10ltebrd.~hl111bo• 
Cow ffil! £20, 1otll for 112 T tl 01·1'90 
7777 S1eJ'l'l("y.l..otldoflEI 
lllllft Drap \2. 11s.tn 111 1ht Sol.Ith· 
1mptot1 10 Salnbury •re• for pt n-pll~ 
" rtlctoAV'llt) R Adam.on.!,1 [tmo. 
Slab l.J,,nc. Wh t " ell,). Romw:y 
ll 111nuSO~OBY 
._ Memokdt l e)t,o,l.rd 1'1d buffer 
pK k forZ.Xlll \f 111tbc1npcrf«t 
rond1tl0fl J Moffe tt . 121 Knoc~brcda 
Park lklf~I 8 T6 OIIE Tel (<r'..JZ) _,, 
w.t Sptttnim liOft•ut An l)"JIC"' 
rolltttcd.makt"OIIJIUli•llhC"ll'>M: I· 
le. d.J'I' onfy. cnh offu ,1nd rollcctcd 
(l..OIKk,narca) Tel <ki-.,11,rln(Ol-~20 ..... 
... ll boi:cd f'lu ~ k...:k. (.11}).,r;Of!h 
50h•-..rt. boob f or (195 ooo Aho 
Tl99'A box«l.1u.uan 1e«I £60f0f t 
,01,re. JOfW.K"b. ka.k. (IJO ono. Tel 
(0:?.'.!14)672068•fm~rm 
... Jt four mon1tt. old . rcpb(C"mcnt 
pi~ JO)~tld..i . pmc~ Oii Clll)..tlln 
a,rtndl'l')_map:,,nc,t.(ln("•Uo1-r­
llntt'. ,mm.cub it rondth,111. bo\ed. at 

""'·onl) ( l~ono Tel OI-H0878J 
._ JOii•arc. 400 800. 600XL. bf,1nd 
nc,r,. un• an1cd Chr~lm.K SUIJ'll!IC. 
lar,St" I~ SAE for tcta,h. 27 C111•ford 
G1nk111.SI Andrc•s. fi fc t..Yl611XO 
Tel (OH.t)7~1i117 
C-...M. Stdl JUJrlntecd.US!l.rom­
pk tc •llh boi:. fNlnu~ Y..oulJ II.le to 
uc han1c A1,1n 60J'(L •H h c"<,c,ll t 
mu~ •1111 bi: un(kr 1uvan1« Tel 
Sou 1tu.mp1ori07 .169 
W nonnJ,c for wok or s•op Aho 
•111,n, 10 s• ·op Olht f A tan 1oOfl•aft 
Te l Matloe(CM9~)247.1:?81n\ 1unc 
..,.., 1"lt•1rc.22n'-'<'IIC""andboot; 
forwok.onh ("llthckM l1KIU<ks1nt, 
noln Tel John.01-'7l:lll11flt16pm 

.... MM'". boM:J . rf!KJ'fln lC"ICINt. 
OOO Tel 01-11-41181~ 

C.-... 11111.\?K). du.old,~l dmot1.1ond 
pn n1cr All •,c Also llo.t fflbkr !,()11. 
•-..re Ind 1111 taMh. £92!1 Ot10 Tel 
Bnpl 10flt007Jln 1~n 
•• • 0 1-"S QC• . bo~cd. t'OfflpklC" .. ,,h 
al kad, •nd 1.-0 Acor'*'" pmc-~ 
barp,n at OOO. fflllM tell fflO\lfllJ 
rounlry Tel 0d0f4 640)19 afltr l!pn 
(J,11nn ) ~------------------------~ 

FREE CHRISTMAS OFFER I 
Billboard Buy & Sell Fonn 

et-- -- -- -+=---- - ---1----- ----1 Due to pop ula r de mand . "' c arc u1ng our special 
Chn stmas offer mto the Nc • ..,._ ,·.,,:-~-'ll CI.S )Ou put your 

Cl---- -- ~--- --- 1----------1 Billbo ard c ntr y mfr c fro mlastY..ce k's, 
this week 's or You don 't need 

; 1---- -- ~--- --- 1---- -- ----1 ~~=:~~~:;J 
i l--- - -- ~ ---- - -1--- - - --- i::a:ic~~r;~· send a 'FrccO m stmasO ffc r·c ut oul from 

llt-------+ --- - -- 1-- ---- PCN; " C " on·1 accept photoco pies. And . as aly,,ay-s. we can't 
guara ntee when )'Our ad "' ill appe ar a nd " e will not accep t ads 

l t-- --- - -+---- - - 1---- - - t:~r~:,: ~rcial organisations. 

11----- --+-- -- --1-- - -- ----a Addr ess: ....... 

Tele hone : 

PCN JAJ,;:UARY 7 198' 



Rlttt : (Ill per \Ingle colum n l'Tn \l m1mum ,11c 1 cm \em.·, J,~:11 11 a\. 11t1t'ik• MedaNiul Data: Col umn " tdth . 1,olu mn 
~"'mm ~ l"t.11001, 11/'imm 11.:olumr - · "'•imm Copy o.tn : IOd.a,, rr1t1r 10 ruh 1t..: .. 11on 

LYNX 
SOFT­
WARE 

FROM BUSTECH. 
NEW RELEASES!! 

YNXVADERS 
100,. Mc arcade wne for the tym1 Good 
i~tionofsp.aoeinvadff s wrth$ITI001tl 
IHtOrilphlCS L70 

ROBORUN 
ol ~=c:r:;=. :~o;r. 
harder bi evenruatty you hive to 

lace tu1 l't1m Great enteru1nmet11 
Yl'lthahllollame £'60 
DtlJlr "1QUIMS welcome Smd s..E fof M 
JOftwJflis tof 15tJtlfl 

NAME 
ADDRESS 

Pleau tlct Hxt1 and stnd cll1q11SIPO to: 
Buatech , 

11 Undport Terrec• , 
Portamoulh , H•nta . 

All ORDERS DESPATCHED WITHlf.114 DAYS 
0..,., MqUlrlH welcome 

COMPUTER RETAILERS 
MICRODEALER UK 

IS THE UK's No. l 
SOflWUl Sl't:CIAUST INSTIIBUTOR 

n..~ ... ~~(..- ........ . ~~~-:.:.ar.:::-:.::r:: .... ...... 
=~~ (.ilfotoolt-. 

RING1 
3050521 

\.. HO Wi 

eo.tad : ( h 1,11 n \ h.( .irlh \ on IH 1.:!.l .l~l 1 

Softwar• 

ORIC • SPECTRUM • DRAGON 
AZIMUTH-90 This C.ssette eliminates an io.ding probl9ma by CO,Tectlng and maintanng 
thtazirnuthlOtnestandard90degrees Amuscforaleassettebasedcomput8f systems 

£6.15 
C15DATASAFECASSETTES GuaranteederrorfreeS AVEingandLOAOingofp,og,•ms 
and ct.18 Pd of 4 cassettes £3. 95 

48KLYNX96K 
SPACEINYADERS ux,, MaehineCode 
YOOOOOTREASUREISU.ND Fastaddic:tN'eacbOn 

t:45.95 
1:45.H 
£6.95 
t:45.15 
£45.H 

:~f L~~~~~~1~o
5
Rvlll~.t.f!:¥ ... ~'e58 Bu!MOHs home use 

•c.t.SSETTEOATAFILEHANDLER Amustloreverylyru: 

·~~~~-=::."':t!;_~'Cf:.:-
Cheque,PO 10 RAD SYSTEMS, 17 Devonahlre till! L•ne , London Nt 7 8LJ 

AU ORDERS DESPATCHED WITHIN 41 HOURS BY FIRST et.ASS POST 
°*- - Add 1Q'II. 

WANTED 
PERSONAL COMPUTERS 

.. models bouQht for cash 

Morgan Camera Company 
160 Tottenham Court Road, 

London W1. Tel: 01·388 2562 

64 BUSINESS SPECIALISTS 
we have interfaces that world 80 coturm 
boards. Flight SlfflUlalOl's •nd lots of 
~ · Point of ,.... softwate now •vail­
abte Commodore S4N'W::9 .gents . 

Mittonley nts Music+ Compvte,Cenltt 

,1,rido;:i~.\r~1sm::~zrrt•"· 

SHARP 
MZ-700 MZ·BOA MZ·8 0K 

CASSETTE SOFTWARE 
SAE FOR CATALOGUE 

DAVID COMPUTER SOFTWARE 
31 SOOTH PARADE , BRAMHALL, STOCKPORT 

Programs Wanted "' .. ....,...., .... _____ _ 
We IN'( C.-h f-,.,o,, .IN~Mlddit,lributeintfw 

Uk, USA Mid Curopt . 
~ 1~ {02.StHS l07 

°'""lrlO 
DREAM SOFTWARE"" ·"'" 

, .o . ...... . ............_ ....... ac11:1t1 
,,_ __ ,_..., .. ___ ___ 



.. 

Software 

~ .. :::: '84 =-----:.=";i""~ WAVDO'I.• ....... __ ............. 
..,.,.OJIC.., n• 
klTH[ll .. ...__.. .,~ 

= .t::~4:.-:::,__.f~ _,, .......... _ ......... -.-
-·-- .. --....... 11• 
Tht...._ TOOUUT ... -.----

......... ____ ......., _ ____ ....... ....... , .. 
Tht ONC-1 TOOLIUT ..,_ • -. M eAIIC -- -------~­aAK • • .._. ............_ _ 
...... ONC-1 ,.. 

lf'ACI QOYMIV ................. - ...... =-=='""...=:--.......... m 
l'\.UI MNtY OT!Cfl • NEW MlLtla:I • ...., ___ ........ 
flUIOl[NQUllll[IWU.OCIMet'l-#11211 

Accessories 

DISP LAY INSTRUCTfOH SHU T 
Ge,..,. -1-"'*"'"""' .._ ,_ ""9ct,vM 
C)Nk ""1t, .,.._.,, ...... _... ... Olb,,net( 

Se,111(1~~~[~ 

lllAJL OfllOIIIISONLY 0-.,, .0lto 
fOVN'TAINCOMl"\J'Tl"5LIMITED 
,-eo..,. ~- --- -t ·-­l ASTLEIGH 
Mtonll.lOtlPE 
f010J) l 1tl05 

Hardware 

SALE 
Sh.lrpPC -1500 . £.129. 95 
CE150/PrinterCU. lnt .. t'.119.95 
SharpPC· 12S1 £.59.95 
CE125Printer Casset1e m .95 
SharpMZ80A 1:375.00 
Sha,pMZ800 £$SO.DO 
SharpP6Printer ........• £:400.00 
BuswiessSoftwaretorM.Z80A £18 .00 proc. 

All prices Inclusive of VAT, postage, 
packing and Ins. 

West Coast Per10nat Computers 
47 Kyle Street , 

Ayr, 
Tel, 0292-285082 

MICROSHOP 

Cassettes 

BLANK CASSETIES ! 
TOP Ql'AUTY PIOflSSlOlW. IWiD 
COfflllll /AlDIOCASSmIS 
.U ll lKin PIIClS 

htked 11:1bou:rloll0~ 1a 
Compktc Wllh labda, mJ.y ardl 
Mdbbntycua 
~n•'-'VAT,-&1«/tulf 

WKTI IQl f'IICl (lt) 9" 

:.: ·­.... ·-
M .. 
M .. 

::: 
:.:.: == ~­C.,._P.,,., c,,.,,.,.,,-J~ 

NA.WE 

ADDRESS 

IIASIC PRO&RAMMIII& COURSES 
tt )'OU art thinking~ buying amcro. Of 
haw~bourgh tone, whynot.aendone 
~o,~programmlng 

• 10WMktllntenatveBaak 
p,ogqmmlngcounN . 

• &n.,lct1 .... 1tart.de¥ertt«m , 
• 2ewnlngor2dayaperweN.(2 YI 

hou,aper .... kMi) . 

• TulUonbyexpeti.nc.d , 
aympsthetlclNCMrl . 

• :'~-=~~~~~=·::'onou, 
• t1701nctualveotY AT. 

0/ AL.....iComput«Studiet.Citylnd 
Guildt:748, A.8 .E.andA.A T. O. t.l 
Proct:t.slngand ~ courses run by 
NMAIIJScat.l(ll(DfCOlll'VTllll 
0.....Gamo Tuto<lal~ 
... Old-Rood 
LondonSW73lO 
Tel :01·5847580,'9097 

J f ,Ill ,tlh ,,, t 1,,'Jlll'Ilt 

1, \\ n )11~ \\ l;h.' h ... ·i l' 

l< I J'llt I! 11ght 

If you ttt an ad\'fftlkmem m tht r«w. 
1n pnnt. oo pottm Of 1n tht anem, 
'A.fuch)'OUfindu~bk- •i,t~IOut ............. _. ' 

1ne Advt'rti sl ng 
Stand.,.d., Authori ty. 

ASA LtJ . Drpc l 
Brook HouM T«T1n,ton Pit(" 

London WCIE JHN 

NO GIMMICKS! 
NO WAFFLE! 

SIMPLY THE BEST 
PRICE! 

WO~J!ERC..§'.Sl'ELLSlU 
": ':::":..::' Personal 

For = =-:. ~~i:; 
9 

Computer 

FOR ONLY £299 [!, ] 
VER. 3.24 

Mailmerge only £55 
Spe!!~!~!.~.~!Y.£99 

E=fflJtii :~:~99 
II ... >P!s., ... !!!. 

""""""'"""""" WOADSTM l"IIIOflUKINAL PACI DII 
lllf'UI CALCl'flOf[U IOIW.PA.CI t1H 
DflUINOfHIIONAI.PACl Df1 
IIIULTNUN t1JI 
HOIIEWOIIID WOAD '1IOC(S$01U.LSO IUITAIU FOii 
COMMOOOfll .. A1Alll DI .N 
YISICAI.CJ:S tHI 

:.= :-..:::.:~:ucrOi~ 
e!,!:s:,J~~eASi'E.~, .... 

"-"WldSAEIO#AA"" 

NEW HARDWARE 
STAROP515PAIW.LELINTERFACE .. ml 
OUYETTIJP101 PARALUL IWTIRFACI:.. . tm 
JUKJ 11DO DIJSYWHEEL DU 
MOST PIUNTtR WLES IN STOCI FROM 
AROOfllO [1 

U SI D
0 

HARDWARE 
Witar'IICle WX4633 10 pen plottlr RS232, ffllnt 
condlbon t1,IOO 
ORE 132 colutM pnnttf . lractOf, RS232 l2IO 

=E~tu~e~· IPNd·wd. s:: 
Ooc,onto<IA36~ ...... , ... ..., an 
8unoughS 890 stnn, mini OOfflPll\lf and Win­
chesttr 16 Mb, 2 WU's . a ,111 
MICOS 100 fflirlicofTlput (based on ON Genrral 
NM 3112). 2 Midis lfflrW\lts, t.ntrona pnnter 
:!: .~t1ecoc onvt. induOes: Tn.,... n~ 
All oncn oh.ls VAT II UK Phone yoor Acces.J or 
8¥ciayard numbtr !or 1mmediite dnpltctl (sott­
w11e Jent OOSI lret) 

Photographic & Optical 
Services Lid 

129·137 STANLEY ROAO 
TEDDINGTDN, MIDDX. 
Tel: 01-977 3498 

Answering macth •'* buM'IMt hours. ow.r,~,.,·~· 
TMl)hoM first fO f11#1W, 

PCN JANUA RY 71984 



Pl ea se llwih lle .... 

( ) DIOITIUU (a :ao a ) @ .&H .00 DELIVl:RY VAT 

( )W8 IOOOMOD •1U @ &11e .oo } 

( ) LIOH'l•• .. ( ..Ca ) @ .&11 .M> 
INC 

lffiWlCH !NU. m~ MINOR MIRACLUD!PTPCW I 
POIIOX4& 

TIL 0473 80.'°4 SAln , 04-49 '72 leM, TtCH 

~ .. ~ .... f'l.\,#<.111' 

111-::: f ~j~ == =:.. == == m Ee i5! if:! ii =-~ .. 9$ :: _ 

~=~::.,~-. rn us tt =?".=';" ::: s: f ::.==~::..~~·· :::::::.. ft~ U HO = 
l=-~-=-_;!: :== :== :: ~::::::J§ ::: e 
_ . ....., :t:: :::::: ~ , u n m~ = 
--- i:i iE:? H ~~ Hi:i m: 5 

Mlnv mcwe~ pr<9~on req.,nt. -------------1 •• ~.._..,tM~-~ ............ ~- I 
P'leaM~ml!we'I 

I I 

·- ~· 
' """"" I l ~rnamrai,p,.1m9'gt11 0 ra.ro I 

f!:'.!:'c.o..,u,..eow .. 11-..,., .... c == ] 
=:n:::~~~~ z:..3~5~ ........, 

" 



MICROSHOP 

· VALUE · VALUE · VALUE· 
80 COLU MN CARDCP A 4 
£5] . 5Q•l l63 VAT 
a> cti.,...,,.,.. by i4 h,- wi•h 1,-~ 
7 • 9 c;N,..._'Wf l'NQl .. tl()fl comp,11,bi<i wi!h BASIC , 
PASCAL and CP M Modem «,mp11llt. S,m1lar '° 
v .... 

BASE 64A oomp,11,ble with APJ* o.rd. ..-.d 
Z80 CARD CPA 3 
£4J .99 •019 VAT 

mti ... .,. Eql.,.,aJ.nt to Appl,e II pt... with • Jtra ltiK 
..-.d MW A11lollart Monitor Add1toonal ... I_ 
mcllds ROM ~ *1*"" control s,n:,or• ... 64K on 
bof.rd--,.•,.~tol92K MJNIWAJTtR 
on botrd '" flOM ZO: fYIMffl ""'"°" Tiny 

128K RAM CARD CPA 20 
£199.QO•QOIS VAT 
ErwtM. - 10 loed 141K pn:,qr•m °' ,.... • • 1..­
acce. d1al 

~ ~-=Ji:,"!:,.-;:,:=:nctlOII 16K RAM LANGUAGE CARD CPAl 
~onleyt:.o.ni N ... ~Md~l'9Qr £5J .SO• ll6l VAT 
\l'FJ)l9d C.n loed 140K <Ml~ i:-oor•m lo 192K FORTH CARD CPA 2 

£57 .SO •Ll62VAT ,.....-flAM ~•l'IQ"•lw! 
• •Dealer enqwr iN welcomed "• 

.. 

Alph a.oh Limilfld · 

DUCKWORTH 
HOME COMPUTING 

a new senes 
A.aboob_by,..Ooln-S.bws~«c---.com,iuwv 
IIIIIHIN-.1 , ~d.lWO~~....,_b!N~ 
&4, orbylffllllervu,.lctlla,•..,...~to~C- pu-

,,_,..~lt Mrro1M4.Softw .,.. .._ 

IJlPl,OENO~OHnct:oc»otODOl:C'4 .._. 0- ........... ) 
DPL(llUNOADYDffl,ll;EJ()N'ntCV'IC" .............. ) '-r.oollN ____ ............ 

r:uu:aZNCADVDmJUSONnct:llf'O:nl.lM• '*.N 0- .......... , 
D'.PI.C*IMOADVDffllllQONncEOUC• NN m......iu 
EDLl:lmMlAnVDtl"tJRBONflll:DUOOH l:ll.N er--, 
CU'LCU«lADVDtn.ll.EIOtiTMEmc-• •• er..._.,, 
DPI.CUClADVDm.M:S01111'11ED.£C1'WJtl .._. er__.,, 
OlhwlUN1111he..._.aaditUSUW1IMCommodor.M, 1'ht ~1 

Gllld,11C1C~t<trs~C~M11 , Spn,- 4 .$owid°"IM M ,l'IS..,.. 
o.ctl'ONC'Pro,«tllot IMV1C. w.rro.s.i,-. M• WIIM littk. 

Ath•IIQd.._, 4N '1dtuteCOIMhogt~on/MV1C ,AdrMt.Wd klK 
4 M IICltJMCO#h ho{p,UNNl!tf Oii lM l-, , Mw.il M l'ot:ht HMtdboob I« 

Ille VIC, U, Dr#IIJIOII Mw1 UC Moo.I• . 
Wn,.uilot • ~liN.lliN( ...... diH..isol~ 

~ 
DUCl<WOllTII 

The Oki. Piano f K'lory, 43 ac...c..ter 0..C.1'. Lof'don NWI 7DY 
Te l: 01-485 3484 

DISK INTERFACE CPA 6 
.£47.9() • 1119 VAT 
To oc-.ct Appl,e or coont»llbloi dr,..., 
DISXD RNECPAU 
£139.(X) t.00.S VAT 
TOP q,.,al,t1 l•p.,1- tl,fflhne O,,.,. ,. ,,h c•b.• 

fJlllmllS 

CP80 M<"tlm, Pr1nlf!r 80 cpa. bdinK.1,anal loq.c 
IO!ON111q 80 column fndoon and ..d,....,Llb... tractor 
'-i H, rN ...d bkd qrapi,ICI !Noe ~rt 
Sw,tdi.oble 1!aloeprmt Autoundt'fhne 

S...6411n11 w1lh fflDn1IOI', twoal1m hnedi, kdr,vw 
•nddulr.oontroll<!tior £749 . ()()•l l123S VA1 

8- 64 un it with mon,tor. two shm hne d:ti : dr,vw 
•nd con1ro1i.r. Z80 card •nd 80 coh.mn c•rd CP 80 
pr,nter •nd controll@r £1108.()() •J IU 20 VA1 

tociiiiD, 1 
~_, Bardv,cwd~ . 
Stttdu.d __,~I S.._ VATplw lJ JO 
p,r"-'d~'-WI~ . o..DOO 
('Qrtl09f,-,,d---lor~ . pnnlot,9-
,_...,Q11eoJ/t/llow ____ t/ll,,,.~ 
IJoN &a- c-, ,., 400 "°"* ,_ ~ ..... ...._ 

• 
· r~Jepltone: 01-627 4400 



BBC SERVICE - & INFORMATION 
CENTRE 

WE HAVE A WIDE RANGEOF PAINTERS. DISK DRIVES. 
MONITORS AND OTHER PERIPHERALS. 
FULL RANGE OF SOFlWAAE 
WE OFFER 
FULL DEMONSTRATION FACILITIES 
FINANCE AND LEASING 
EXCELLENT AFTER SALES SERVICE 

& WELCOME 

tt +, 
CALL IN FOR A CHAT OR JUST COME IN AND BROWSE . ~ ~= ~ ~ §Efllini ~ 
61 THE HIGH STREET. 
WIMBLEDON VILLAGE. SURREY SW19 

TEL. 01-879 0857 
PCS JANUAA.Y7 lfl8.t 

I . 

PE'IT IGREWS DIARY £7.95 
(Dr ag<uw'BHC " 8 - in Feb rua ry) 

- 1 ha,e nothing but pr.11i.e for thi t 
unortho.:lo• .11d \enh1N: . It udli tet the 
grap h in of the-Or-«9 n well, h H pk.n ty 
of tun« .11,.J it .. di e~ r topped" 
MM'ro Ad,e nt ure r 

EMPIR E £6.95 
(Dragon/ BBC - o-) 

-'l'h i, Ii• terri f1e g•- ... hi.ghly 
adclkti, ·e" 
Home Co mpulin g 't.1ttldy 

"An , .. 1"'-l r 1ood g,me , .. highly 
rttomm,,n<kd " 

Pc>NOnal C&mputer New. 

4' ht- KlealpffW!H lh.! ... in it rn ig.llli 
dn w in" 
Populu Compul1n11' 1tt kly 

AVA II..A BU ; t' ROM BOOTS AN D 
AI..LCOO D SOFT\\ 1ARE 
STOC KISTS OK DIR l;GT , 
ENCLOSING A CIIEQ UE/ P .O. TO 

SHA RDS SO FT'WARE 
189 ETON ROAD. 
IISO RD, 
Ess •: x IGI 2UH. 

Services 

.. .. --.- ..... z,; ..... .. -~-----·--.. --=r.-. 1111e1 .. •a----·--_,..,... ___ .. _ 
:.... 111:JOOfffJ:EII~ 
::.-==~~~t='"'l.111"'7--= ---------~- - = 

f•UNST U llilU I Q lAnT• U• I ii• 111 . . 
MICROSHOP 

CALL 

CHRISTIAN 
McCARTHY 

ON 

01·6366890 



Acorn checks 
out in chess 
Well . Acorn got 11 half Mong . 
U~mgthc'prccocious'(Aco rn 's 
\\'Ord) BBC macro 11 almost 
predicted 1hc outcome of the 
World Che~s Champ1onsh1p 
semi-finals 

In the first ~mi- final its 
probabthty ratmgs \I.Crc Kas-­
parov ()·outh ful genius and 
hero of the Russian people) 89 
per cent, Korchno1 (ageing 

NEXT WEEK 
HitacWlllt?A full Pro-Tts1 of 

H,tachi's ntll' and 
colourful PC. 

let PCN puts tht lnttg· 
propelN rt.r. ColourJtt pr,nrtr 

through lt.f paca. ,- -..- = - -" II Electroft II Tht second pan of 
our pull-out-and­
kttp guuU IO tht 
Eltctron . 

~~~~c)\:;::t~~~~0e~:~~ Pull the cord bc;;:;~:gh:;·~~,'~!;~::~:;h 

64 Balk Taking stock of a 
Basic comptltr for 
Commodort's 64. 

IR foan Ptnph tr als mow: 
ctnlrt stagt ,n tht' 
Databas,cs UCtlOII Acorn nearl) came a maJor Furm1ure makers are among 1t. \vhate,er you m1gh1 think o1 

cropper 1he unsu ng heroes of the micro 1he photo. It\ all a ques 11on of c...m.,&,J RnttM.·so/gumts/o r 
tht Dragon J1, 
Commodort 64 a11d 
Vic 20. 

Korc hno11ool an earl) lead re\O]ulio n, \Vhile 1,1,e find e,er JX)Slure. On 1hesc: remark able 
but Kaspa ro, clav.ed his v.aay more \lo'8)'S 10 damage ou r cha1r1 slouching is ph yska lly 
bad. to finall, O\erhaul h1~ heal!h w11h ad,anced tech nolo,. 1mposs1ble- as the diagram so 

e,;pc nencc.-doppo ncnt rg~)i.,ih'~'~"~cl~es;s;,p~h:::ol;s<7«;«:.:_•:•':_•~g,~ap~h~oc;:al;:l)::d::cm~o~n~Sl~,a~lcs~=~==~ ~~~~~~ 
In the ochcr \Cm1·final Acorn 

had1hrn,mpe1,,o.,mo,ce>cn· ~ "'111ollusc. .. , ... ;:::::~~ :: ,,..,,• ---i 
I) matched and ended up pre · ~ ~ ij,..a. ....... :\ ~J 
~~~~,: ~heen:"';::,~l~n"';,~~lr.(r '.~~ D " ...:,.,~" ': Lr Jo \ 
cent. Vass1ly Smy!llo, (Ru,s1an 
mg ,1ar from llungar)) 60pcr ~ 

,c1cran)40perccnt ~ 
A, 11 iurned out c,;pencncc O ~ 0 ~ 

~,:~)~l~~e:.tdo:e;el1t~~;~ :~~ 
0 

~ / o o o o O O ~ 
p O O O O O 0- 00 <> 0 /~ 0 0 0 0 0 0 )J 

" 

P( N Dateline s l eeps)OU in louch 1,1,11h up·COm1ngc\enh .\lat.e 
,urc )Ou enter the m m )Our dia r ). 

PCN Datehne!I should i.cnd the informat ion at leas1 one month 
before the e,e nt. Wri te to PCN Oa cchne!I, PcrM>nal Compute r 
Nev.s. 62 Oxford Stree l . London WIA 2JIG Organ1~ r~"' ho v.ould h~e de1a1l~of conung e, enh included in 

UK EVENTS 
Whkh C"omputcr'Sho,,. Janu<U) 17·2'1 
t\orthcrn ll omc [n1cnammcnt Sho,,. Ja nUllf) 19-22 
Acorn [du n1tion [1h1l->1tion Januaf) 25·27 

Peripherals Supphcrs 

(ommumu110ns & Compuler 
S)SH:ms Fan CABLES 
London I l()ffl(' Compu1er SOO\I. 

!OthLX\f 1cmfa1r 
The Apnrot & S1nu§ Sho,,. 
Taunton YMCA Compu1cr 
Exh1bmon 

Janu.inJl­
f ebruan 2 
f'cbruan 2-4 

Fcbruar) J., 

f chrullf) 4 
Fcbn,af) 7.9 
Fcbrullf) II 

LET '8-l f cbruan 13· 1~ 
lnternauonal I lomc Compu ters . Fcbruar) 13-1 ~ 
Video Garn« & Sofl,,.uc fah ,btt.on 
ln formatlOO Technolol) & OfflCt' Februar) 21·2-' 
Automation Exh1b11K>n and 
Coofcrencc 
OEM OnlyCoofcrcncc 
Computer Tr ade Sh<).... 

Mar ch7 
Marchl).15 

OVERSEAS EVENTS ·-ln 1crna11onal "m1cr Consumer 
(lttUOOIC'S ShQY. 22·2.S 
N11ional Sof11,1,1re Sh<>-· (E1s1) 
Ptr§Ol'III Business Computer Sho111 

..... 
Janu.ar)(>.10 

Fcbruar) J.5 
Februar) 29+ 
March) 

VeitH °'IMl:Mn 
,1 (. Uirm1niham Clapp&. PohaL Europe"\ Id 01-7-17)1.,1 
(,;cd\Wf l lotd . \ lanchc,1cr Airpo rt Slamk, \\uc Ad,crll,mg Lld . . 01·2~., 6637 
Ccn1ra l ll all. V.h1m1n)IC1 C"ompu1er \f arLc1plact (C•h1tmion~) Ltd. 

01·9'4.) 1612 
Cunard lntcrna1ion.i l Rttd E•h1btt1ons. Ol-6H NO-W 

Ro)al !l omrultura l S<,c1c1, ,Oki 
Jl all.Wes1 m,n ,1er,S V.l 
Alcundr a P.1IKC. ,22 
Kcn,1ng1on & Chchea To""n llall 
l a un1on, MCA . Somcrsc1 

llc a1hro"" Pent.111 Hotel 
ll cathro"" Pcn1.111 

Barbtcan Cent re. London ECI 

ll 1hon ll otcl. London WI 
Y.emble) Conference Cenirc. 
Mtddkscx 

M,am, Bc<Kh, Ronda. USA 
ltong Kong 

Poo11n·s Ltd .. 07-156 2267 

And) Jon<"s,~27~1126 

\11lcJohn§lonc.80191n 
Dcnm)Jarrc11.24\2JJ8 
P \\ OJelL. 0k2J 7~7 

Anthon)' Fa rrar. I.N.?., n.a:?62 
Wheatland Journa l) Lid .. 0923 77J262 

B E D Lih1b111ons Lid .. 01·647 1001 

Tom Lc1111s. Ol·99J 6-177 
Reed Exh1b111ons. Ol-,64_1804() 

--Consumer Electrona Shov•s. Chw:aao. 
010131286 1 l()J() 
Ra1in1 Dull . USA. 0101 JIS 4.59063 
ChcrKas. fah1b1t1011 Scn,ces I td .• 0 1·"861951 



Complex,. 
• d, 

Liverpoo~ 

8
~

9
~5 75F 




