


AQUAPLANE 48K Spectn.Jm £6 .85 0 
XADOM 48K Spectn.Jm CB 95 0 
VELNOA "S LA IR 48K Specerum CB 95 0 
SMUGGLERS COVE 48K Spectn.Jm£6.95 0 
30 STRATEGY 1 BK/4BK Spee~ £6 ,95 0 
BEEB ART 32K BBC Model "B' £14 95 0 
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Monitor 
Dragon ltcpc afloa1 by a. Sm bail · 
00 1, and rcKUC: btd from Nc...,bra1n, 
,xgt 1: Digital Rcscan::h homes 1n 

onapphcationS,fX'Sf J : As1oa laun· 
chrs Crystal S)'Slcm, fHlB' 4 : tx · 
tended .... ·arrant) for home users, 
fHl~.$:and lhrcc more pa.gcsof1hc 
lale$1nc•'S 

Randoo,Ac cess 12 
Wha l mal " our £10 ""lnnt' r w e 
red? Green. of courst 1 

Microwaves 15 
The problems our rcadc-rs ha,c 
soh cd · 

Routine Inquiries 16 
and the ones thcy couldn't 

Readout 17 
A loot a1 1hc new 111ln f<M" micro 

Pn,gramCards 58 
Mus.cal keyboard (Of lhc 64: 
M ichad Foot ponra ycd on the 
Lynx; As1cr0td Lln<k r on Dra,on 

Clubnet 69 
User groups UK-v.1dc 

BBC with a LISP 
The language of artificial intelligence makes its debut on the Model B. Ted 
Ball reports. 

Enhanced Apple editor 
Oiff McKnight on a package that makes editing easier and offers auto line 
nu mbering as a useful extra. 

IBM's better mousetrap 
If )Ou're an IBM PC user , the mice arc all but beati ng a path 
to your door. Ian Scales dears the ground for his repo rt 
next week on t\\O of the rode nts. 

Sinclair surgery 
Ever won dered "Nhat happens to your ZXSl's 
I K RAM whe n you add a memo ry expa nsion? 
KP Taylo r cells all -incl uding 
how 10 gee ic back. 

r-- - - -

~ .': ~~ " on , 11 !he moa:! All-acl ion Speclru m ~ i1h Zip-Zap and Zzoom from Imagine. 

Billboard 
Pk k up a bargain 

81 Another box of ZX tricks as Shirley Fawcett loads up her Spectrum. 

Quit 88 A dog's life on the Commodore 64. courtesy of l-lo,cr Bover and Bcnji-

Co~t,ph <>1oby Ko-Ko" Chun, 
Space Rescue. 
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Dragon rescue drama ., __ 
The Dragon 32 was hauled back 
from the bnnk 1,m ...,cck by a hasuly 
assembled £2.S m1llt0fl rescue 
pack.a~. 

Dragon D ata Y,';IS baled out by IIS 
.1,harcholdcn las1 Fnday 10 Slop the 
Dragon follo-A1n1 the Ncv.,bfain 
,mo limbo. One or 1hc UK"s fflO!it 
J>QPUllf mittos, Wllh sales cst1· 

mated at 80.000 since its launc h 12 
months aio, the Draeon ahnost 
dragcd 111 maker 1n10 the p mc 
cash·flow swamp 1hat da uncd 
Grundy Busmcss Systems (PCN, 
usw.26) 

At'COfd1n1 to Dn,on ,tsdcvdop · 
mtnt plans f0< new system, ,.,,11 be 
unaffcct«tand IIJll'l(n'C m101.hc US 
wallgoahcad Bu1TonyCbrkc,1ts 

Humidity 
fade-out hits 
ZX paper 
The wmmcr hu taken 1U toU on 
one of the mos! oommon aocc:s.sor· 
tCSon the UK micro scene-paper 
for the ZX Pn nter. 

Tbc paper iuffen from humK111y 
- the re may be no nsk from 1hc 
weathe r for the rest of the )'Car but i1 
w,11 be a good idea to scayout ofl hc 

managm1 d1 r CCCOf. hll'i ilcppcd 
dovo·n ' for pcrk'lftal rcason.1,' and he 
v.111 be replaced for the tune being 
by an cxttul '"'c from 1hc electron Id; 

g1an1GEC 
Dragon says its cash-How prob­

lems came as a rcsull of a fall m 
demand O\'Cr the summer and the 
high cost of dc,·dopmcnt of new 
produels These arc 1hc same 
symptoms 1ha1 h11 Grundy, bu1 the 
Welsh micro ma ker cip,c,cts 10 end 
the ycar 1nprofil and 1t 11d1sn11u1ng 
last wuk's hurrtcd fund-ra1sin1 as 
nomorc 1han a norm alStdc-c ff«1 0( 
c1tpansion 1n acomptumc marlc1 . 

To back thd up 11 point s to new 
areas o( poten11al ialCI thal 11 11 
opc nm1up..-11hnc::,,.•producu The 
d,sk dmts ••ere omaally bunched 

greenhouse when you' re looking '°' somcYthcJC IOstorc II 
f aded paper. acrord1ng to Sm­

da ,r, 1s mot'e or1e n c;,uscd by 
humid11y lhan by exposu re to 
sunhght 

When questioned a ~nd:ur 
spokesman said• 'lbc paper MIOUld 
be used •nlh1 n 12 months o( 
purchase II photoropics 'tlll"CII I 
..,,,"OUk! the refore ad,isc users 10 
copy pnntouLS ""hdi ma)' be re· 
quued 11 a laler dale , a,-oidm1 
fadm& due 10 stroog sun hg.ht or 
de1enora t 10n of any kmd • 

last "'eek . 1nd pkn1y o( new 
50(1..,,,·are 11 on the "'111Y Al a date 
that Dragon "",II not name ,t hoJ)C'$ 
10 la unch more s)'S1ems. JIOS$lbly 
1ndud1ng a ponabk 

The a.s m,llton paclasc was put 
toge ther by Prutcc. the h1gh·tcch· 
nok,gy a rm of 1he Pnldtnoal 
Pru tcc has 42 ptr cent of Dragon . 
the Welsh Or\elopmcn1 Agcncy 23 
pe r cent, and Melloy IS.S per cen t 
- thcK arc the maJOf iharehol· 
den. It ,,.-as Mcuoy . the O'tlll'ntr of 
the Draeon unt1l l1S1 Octobtr. 1ha1 
sparked off the cn~s last Friday 

Menoy issued a 11a1emcn1 th111 
talked of a sctbacl at Dragon as ,u 
O'l'>'n share pntt plunged Before 
the end of 1hc day the moocy had 
been p,odlotOCd and Dragon had 

,ssued a s111e~n1 "'hich described 
1hccash u ensunng '1hc company's 
financial s1abd1ty'. 

Thc eptsodc could stilt PfoYC to 
ha,·c been a storm ,n I tea<\lp. But 
Drap may be leM ready 10 issue 
ooas1ful u.lcs 1argcts - 300,(XX) by 
the end of 1983-in thefolu re,and 
the Dragon 32 may find itself under 
PfCS.SUrc in the market before the 
end of the year 

The pritt of the machmc has 
already been cut once lh!S year and 
D ragon cla,ms that its ma re of the 
market has been cons1an1. With 
pnces gtl'ICnlly 11111 \'ery ,obule i1 
may ha\ "C 10 be cut apm; a 
spokesman sawt: ·we ..,,,x,uk! be: ,n a 
posmon to respond 1houk! the need 

Newbrain bid ., ..... _ 
Time: 11runnin.gout for lhc"ndcn 
NeYtbn 1n (PCN, 1.mw26 ) 

The fim sipola rescue a11emp1 
appea red lase ""·« k as a group or 
Ne,,.·bra ,n dealers and ex-Grundy 
empk))'CC:5 prep.a.red io btd for the 
machine . Bui Grundy Busme ss 
S)"!items, the Yt·ou ld,be rCSoC\6Crs, 
and e,·en l hg.h Stree t reta,kn 
air«d 1ha1 lime is no1 on 1hc 
NcYtbn1 n'sstde 

The re.a, tS that m1crcst tn the 
Ne..,,,·bra,n in the shops 11odl 11o•nc 
veryquickly unlc5' a good home can 
be found fCM' 11 Grundy finance 
director Tooy Wheeler !i&KI: ' In 
1erms of the product I' d be very 
op( 1m1!il1Cabou1,1sfo1ure. Bu1t1mc 
,s ..,,,'Ork1n1aga 1nst us. If a nyone iJ to 
.iep 1n 11 has to be 1n the ne11 few 
.... «ti-othcrw-.scpcop&c..,,, ·1111,ta rt 
movi ng 111,,.·ay from 11.' 

He added; 'Weare all ..,,,·Ofl1ngas 
Car as '<Ille can to find a prosptt1we 
purchaser. A numbe r o( people 
h.a~·c e1p,esscd, mlcrC!il m bu) ·mg 
the bui1ncss ' 

Mr Wh«lcr 11.wld not name any 
o( thc5e people , but the only 
"''Ol.lld-be rescuer to reveal 1tscl( so 
far is 1nterC!iled nol m the bu.smess 
but ,n the ng.hu 10 the Ne,,.bnun 
llus is • consortium of dealers and 
,nd,vw:luals bemg org_an,se<! by lhc 
Compute r Traden A»oClahon 
(CT A). o( ..,,,.hi<:h Grundy Bus,ncss 
Sya;tem1 '<111111 a member 

The CT A 's N1l('I Badr:hurst e1· 

pfan~d : ·11,sa groupofa00\11 JO or 
4(), 1nclud1ng 50fflC m·encas deal· 
en. 1bc intention ,s 1ha1 a new 
company will be formed to buy the 
n gh ts to the Ne,,.bram • 

If the grou p suct«dcd, the 
future of the Ne11, bram and the 
CP/M system - fOf 't111-h1Ch Grundy 
d 1111ms to ha\ ·e a 1,ubstan11al order 
book - could be ffl urcd . 1nd 
exishng mactuncs "''OUld continue 
tobewpponcd Bui Mr Backhu~ 
abo slresscd the need (or speed: 
'We expect Grundy to appotnt a 
liqutdator on Septembe r 8. •"t 
could start ta tk1n1on the 121h. and 
..,,,-c'd need an ans'tlll·er by the 2Jrd ' 

A hml of 11,hal could happen to 
the Newbnun came last ..,,,-cc.k from 
Laslty's. J)fobably the country's 
blgcst single outlet of Ne'tlll-brain1 . 
If the Ne11,·brain 11 orphaned, Mike 
O'Rc.ardon. Jroop computer man· 
agcr for the London area.said; ·we 
willw1thdr1w1hemandJ)05Slbly~II 
1hem 11 a reduced pncc •1thou1 
back·up.' 

Lasky 'soffenva nousgu ara ntca 
and 1r 1hc Ne,,.-bni n goes under 11 
mayoffercurren1 Ne""·br.unowncrs 
who bought their machmc s there 
some kind of 1radc:-1n Eithe r way. 
you should be safe: MrO'Rcardon 
satd: ·we ,,.,11 carry spa.re pans for 
thoK un11s for the nc111 fi\·e yean .' 

1bc f1111c: of G rundy Busincu 
Systems should be dcddcd at a 
crc:chton' ~etmg due to take place 
this mormng (Thursdty) 
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Security on 
soft menu 
If you don°11ru s1 the 'nor ma l' 1)-pt 

DR ikonography 
of SttUnl)' for your data-files (lhc lfltlll*IIMcrtft 
kxh. keys and hidden placn), then A unl\cn.a l soft,...arc mtcrfact> ""'Uh 
Ufrboa t AW>aatts may ha \·c the •n ndows and ii.ons, and CP'M on a 
ansv,,c, for )OU chip arc the 1"'0 products chosen by 

It has Just hu.1n,:hcd a prog,am D111tal Research 10 5J)('arhcad 11s 
called DES-Crypt. a IOftwarc 1m- allack on lilt: home rompu11n1 
pknw:n1a1ton of the O a1a Eocryp.. markc l 
lion Standa rd algont hm. This has Visual lnformalton Processor 
been approved by the Anw:ncan (VIP) n a sort ... ·arc dc,·clopmut 
Bureau of S1andards as a safe and tool that allo'<rt·uoft...,--arc oompanics 
rcl1abk WII)' of keeping .stn~1o·c 10 -.·nee prQ&rams •1th a common 
fiks safe from prying c, ·cs u~r mtcrfact>. Wnttcn 1n the S)'S· 

DES tS more often hea rd of as a tcms langu a~ C. 11 ~ 1111th a 
hardv•arc 1mpknw:ntatioo and n coUtttlOn of hnk ut1htin that ,..,II 
a\.aulabk' 1n chip form, but the no, allow the companies co adapi 1hc1r 
proaram offers the q~ k1•cl of p,oar ams11,11h,n a ma11erofdlll)1ito 
sccunl)'llndlllmuchthc<1pcr runond1ffercntmach1ncs . V. i.act.- .... ~~-,-1...t~~· 

DES-Cl)'PI •111 be u .ailabk to OR claims 1ha1 VIP .... 11 run on ron1ents.,.h1Charcrcprcscntcd:1J 1 The la unch of Perwna l CP/ M Ill 
run under PC-DOS, MSDOS, and any of the J)fOCCS§Onl uscd,n home collccoon of fokkrs . Opening a an ancmpc by OR to m.amta1n its 
both8-and 16-bo,cr·s,onsorCP M m.cro, , fO,dcr 11,.ould rewh 1n 1hc tell bcmg postltOn as number one operating 

Opc111tmgtheprogramshouldbc From the users pom1 of ,·Kw ponicd on scn::en system (or 8-bu and 16-bu prOttS · 
easy, ~nee 11'1 mc:nu-dm·en.and u program~ that use VIP • ·111 ha,·c Progni,ffl$ •nucn usm, VIP can wrs (lake 1hc 280 and the 8086) 
•·e ll as lurnmg readable files 1n10 manyofthcbc:ncfi tusMXia1ed•11h be m1egra1ed to allow 1hc: ttan)fc:r Pu111ng1tonach1p shoukUo<Ac:r the 
mc:an1ng.Jcss bloc._s of r.,·e chanic· Applc'Hlpcnme Lisa The screen of daca from one prog ram to cost and aVOtd the nc:cd to load 11 
tcrs (a nd bc:1ng abfe to undo the •1llbc(r,,11m1oas;.cnc:sof•1ndov.:., another - so )'OU could ta\.e a file from dis\. e,ery time: the m.cro 1s 
prOttS1),11hMopl10M 111hlChallow One carnn the: options a, ·ailabk . from )OUr spreads.hee l program, used 
theuwr1oched,1hatafilcha1b«n .,.hich)·ouc.-nw:lcct11s,.n1 thc$paet cdn 11 ,u 1h a •X>fd processor- a nd II abo aVOKb the more user -
propcr ly encrypte d. as • ·ell as bar and re turn kc:y,. A one-line store the rCliuhs 1n your da1abase. VIOient asp«tsofCP M. such as its 
da1a-au1hc:nt.caoon and au1om11.c prompt,romm and hnc 11 the: bol- D R would not be dra•n on how 1nromprc:hc:nsibk error masa,n 
ke)·gcnc rauon tomofthescrctngi, ·«)'oum(orma· much VIP ,nll cost the uwr The On pc,1•ocnn g up the mach,nc. 1he 

lt"s ••mc:d at 1he kmd or prorcs- tK>n on • ha1 each optt0n docs 1ntc:n11on .s w h«me the= 'soft uscr• ·1llbeconfron1cdby1mcn u of 
M<>nl •here the dala •h.ch II l1abk The rcsl of lhc KrC'en 1s used for l«-hnology' to the m.cro manufac · plam lan111a1e comma nds, similar 
1obe ha.ndlcd111-1llbcCOflfidcn11alor either tell or a ,·,sual rc:prcscnta- turc:rs, •ho•·ould then sub-h~nsc to that used b) VIP 
,·alua ble - doc100. financial uon of •h a t the pror;ram 1s doing VI P to wf1111a re houses Because DR· s new products will be av;ul­
analysts, s1ockbrot.rn and the: like (called '1\.ons· 1n Appk pa rlilncc). the financial arrangcmcnt swillvary abk by the end or the: )C:ar and the 
- bu1 e,c:ry business 111111 ha, ·e As a n enmplco r h()....1h1srould frommac t11nc1omach1ncthcactu11I company rs already nc:gouaun1 
senSlll\·e data M>mC111hc:re on the: •·o, ... a da tab.lse program m11ht COS1isdiff1CUlttopindo•n IIO'A"e\>· • ·11h manufacturen. 
5)'Stc:m use a rolkc:tt0noffil1ngcabinc1s 10 er. 1t 1s 1hough1 ht.tly that VIP wdl VI P and Pcn.onal CP M a re the 

The m1n1mum mc:ITl()f) rc:qumed rc:prnc:nc the databaw: . Dra•"Cn add around SOp 10 the cmt of a first pan s of oR·s str11c:cr 10 
,s 36K. and 11 •• II cost £IDS. !i' s e<1n be opened 10 rt , c:al their lypteal program challenge its arch-mal Microsoft . 
auilabk from Lifeboat onO l -836 t--- ---- ----- - ------ ------- - --1 

f---;. -ba_rg_ain-s ---l Electron teletext break 
~.~~ ::;~":'. ~or~~ 0

1~!: :r';!,== 1a\.en an c:arly ~·~~s ~:=~w~:~V:~-.:C~ ;~:~,;ti: u~~:
1,:i;;g~ 

~:mt,;:;;~~a r~-.:~ .Ui:'c:
1
~~ ~~;:::=~:;:~~,- :';:~;,.~c1~e':,~!~:;';: A~V:~,~t~OC)l)C or the 

willfa ll from £ISO to£99.9'. S111src:lc:asinga 1elc1nt adapter the BBC. Str hopts to make 11 )O)'"lit1C:kiprin1e r interfaao •-as dt · 
Somt soft•art has also ,at.e n a for the l 199 m1«0 lhat "'111 allow 11 available by mld·Oc1obcr. monstratcd a t last .,.·« k's Acom 

cut. Examples art w umpus . oo-·n to run BBC MKrO programs us,n, sir·, first E lc:c1ron add-on. avail· UKr Show. The dc,icc plugs in10 
tolll.9.Sfrom£21.9':Connc:ct4, 1clctext Modc7.Thin ·ill bc a1rc:11 able in thret • ·eelu, 111111 be a the Elc<:tron'sexpansion port and1s 
d o11fn 10 l14 9j from £21.95. and boon to Electron users, as the: ,oys tick and pr1ntc:r inte rface for drh·c:n by soft• ·arc c:i1her on cas. 
Multiphca ttOn. which wall (:Oji m&JOfllY o( BBC M>ft•are uses £40. Thc pn nter 1n1c:rfatt •111 Kite or on an EPRO M chip . 
£19.9Sins tc:ado(O l .9S. Modc7for 11lcas11hc11tkpaic- prov1dt a BBC·st)lc Ccnt ronic:s Sir(O'l2221341)ahoannou~d 

Sof1111-are for the Tl99-4A 1sbc1ng :i;:;;·~hou~ lelciut ada:!~lhe re';: "'~1
~thc:0r~11

1
:n:i:n~: ~:,·~0~nk~~~1;~~~~ =;: ~;~~he . ~m=.,~ the E~~ tCSarcunre on configure nandard printers. •h ilt allow1hcntwm1«01ousc1he1.a me 

cd~;;: ::o ~s!:;\,aclu •i ll I-Th<-- ,dap--'--1<-'"-'-"'-''°-'"_;°"''°"-'- •_1hc_JO>:....:...'_'~-••_••-"-'""'- ' -ill_ron_ "_'"-'"___:pl_".:c•·-'"-"..:.O_M..:.'°:...''-":...".:..'as..:.:.:1hc.:..B:..:B:..:C~. 

ihc:"~ih~~;1
~~~~ec:::: Mayhem in 

~~:.~ng~nd~~~n~~~~~:' a modem 
The Colhns ranae includes Chess 

L.carn1n1 and RC'COrd Kc:c:png, 
•h1le the h 11n Berg coltccuon 111111 
fflO!l.cly cater for second.ary educ.a· 
1ion•1thprogramsmdudmg Ma1hs 
Te ster. Ph)'SICS. Cheml)lry and 
Boology. 

Texas has no pla ns for funher 
pnc:c:-c-u1s. Onc-1h1rd off a lcadmg 
product should \.eeplhe potbosh ng 
for the umc bcmg 

The: in1roduction of Micronct's 
hardw1rcd modems for 1he BOC 
and S1ndair Spc:c:crum computers u 
likc:ly to send the rose of second· 
hand acouscte modems P'um· 
mc:t•ni-

Thc c:xpc:c:ted price-drop •• II be 
led by pcq>k "'ho boughl at'OUSIIC: 
modems for the: BOC micro last 
spnn1 and now find thc:mschcs 
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wa nting to upgrade to Micronct's 
l69 .9S hardwircd mode m. The 
upg rade will he: encouraged by 
M1cronet'1 olre r of lree RO M 
50ftware 10 any c:.ustm1 ICOUSIIC: 

modem o,u'ICr •ho bu)'S the hard-
111ucdvc:rs,on 

And those •ho do UJ)lradc 10 a 
hardwircd unit 111·111 probably <A"ant 
10 ge t nd of 1hc1r acoustic modems 
- "' hlCh ~I !hem dig hlly more 
than £S0 last q>nnJ In orde r 10 
compete 111·1th Micronct - • ·h.ch 
P.111 sclh the ICOUSIIC modems new 
foronlyl60. 10(,ndudmg Va1, post 

and pad:ag1ng. sof1•·arc and Mic­
ronc1 repsira11on on Prc:s1c:I) -
owncn of acoustic mode.ms will 
ha,·e to sell theirs for less. 

Thal poet <Adi be pushed dov.n 
e, ·en rur1hc:r by the fact cha1 buyen 
of used modems •111 ha,·c 10 pay{IS 
for a Micronct reg1stratton (or £20 
fo.- a one-year membership 10 
Prcs1el 

The Spc:c:trum modem 11current· 
ly be ing offered a t an introductory 
prKC: of t74 .9' 1nclud1n1 poA, 

pl('k 1n1, JX .. ·plug1m;Calla1ion, and 
Micronct mc:mbcrsh1p 
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VIEW FROM JAPAN Crystal sets 
Sightseeing Thc'"""'m"°'"""o"o,twm ...-- ... 

over hardYr1nc was h1ghhg.hted at 

l•n the m,•cro the 1,unch of the C,y,tal 6800> 
·micro'last•••·«t 

The MW mac hine , ,h1eh1"1 1vcry 
• large micro -.·,th prc1cns.ons (not emponum unJUSl1fted)tobc1n11min1,1Sbls.cd 

around a Pence CPU card carryina 
a,s,,p,...,. a 680IOch1pclockNl11lOMHz ,a nd 

Pldl., ........ ..., ............ 111111 .... •t.tllil .... ef canni n s.cnra ldtffc:rcnt opcrat 1ng 
......................... ,_'ICNN.a...Nllftidl,...,...,... 1ystcm1 . .................. Clmllll...__. . .. ~..W. Ill lt'sUKmbkdbyA.s tonTec::hnol· 
..,_, ................ tulpt ........... ...,IIN ..... a..... ogy. a new company whteh has its 
.., t. ..... . hcadquancrs ,n the A.stOft Sctcnce 

n, ~ II 0.. TliNl, 1 ...... f1f ..... IC ,nilllicts Ille Park. a venture intended to gcncr· 
......... decb.-..l...t.rNllllt.......,_........_ 1 ~C..,,:Sh:::;ulth by the us.c of 
.................. ~n.~.-ldd,pt ... .,...., The 1ys1cm has a local area 
........_ ... ..,_lbGiuallfllce .... , .. ....,~ nct"'X>rk whteh uses the RS232 ma,or promouon dm ·c by the 
..,..,. ............ ~fllfU... .......... drwc:IIN s.cnal s11nd.ud 1n the R·stn a: company. 
t:INrellalliltckteM..................... . mad11nn, but1n thcC -scncs1hcrc Pick., whK:h is deeme d by its 

n. .... tiftllla~..,.,._ .. .._... , _. .. .... ., , i11 hi1h-spttdnct"'Of lon 1sys1cm. dcvolltl 10 be 1hc mOlt soptuJti-
•..,.. __. f1f b 111p .......... tlle ltllff ...... tlle wh,chuscsco-u1 al (1V -typc)cabk catcd opcnt mg lfllem so far de -
....._.~ ...... tt NI.., te tlle ...t ll'w ~., .... topass:dat a to remote worU1aoons vdopcd . was • ·nne n 1n the tarly 

QIMINIWNUlerLf• ....... , .............. .,.._JOe,40 :u~!C:mu:n~~ h :;?~~n~ ~s~~~"::~=~~°:~ 
.... .,..,.....,..., .. ~,tlle~................ 20.<XX>ft. and 1hc size of• data- by the US Dcpanmcnt of Defence: 
.................. , .... ~.,,..__. .. ..., .. IICIIIIW. blockcanbcuptol K toron1rolthcsparc -pan sfikfor thc 
111eJ.......i•,llie ........ WIMecbaal.....,ult .. alttll The Crys t.il Workst aoon 1s • Chtytnnchc bo.'.lf)ter. 
~............._,l',aP'Ml,e.. te p........._ ZSO.bascdmach,nc••11h e1therl6K Bcsidn Danmou th Basic. 1he 

Eadltltlle ...... llN•.,.dlil .... Nrll~ll'WN""' or 64K mtmory. and apan from Crys 1al6(0))oomcs ..-.1haprogram 
ilC:.-.. ... MWBNNl__.frNblnla,....,.,,.....~ dott in1m1o a mu lt1-u~ r s,-,tem,11 calkd System Bu1kkr . which IS 
... tile Sef'1I MS, .. T-, 16-MI en.we ~. Mart, ,._ a can atso run a full CP, M 2 2. designed 10 from~nd Ptc:k Th, s IS 
.....,. tf ..t.i .... 140 It 50,... CNtJ PCs Met.• t11e C... Of course, A~on Ttthnology da1mcd tQ offer the 'casecu 10 u.se 

m100, wMdl alff9MIJ ...... NIC*I. ~~o~~~bt= :;:~ c.:,~; :e"!. r~!~: r e= = ~·' l~-
n. ..... ..., , •....., Ult ...... ....,. • ~" muke1QSp1,· hich thcm actuncW11l Thc:mac t11nccomcs1 n1wo s1yle:s . 

.......... __.,...~ ....... t,eea.a.r..C-Nrll run, suchasU n ix,BOS.theCrys ta l as a ~ktop unit and a f1oor-
NlC'1......._ .. _....,.._. I CNlllerllll ....... *-MIII OSOJPtc:k. mou n1cdcablnct.andpnccs stan 
....... II .......... fer rllilrNct , tlle A,,te It + .. llt.ll 81: Th is lauer 1s the sub_JCCt of a fr()ffl £5.550. 
nsa-.11to ___ •YIS,DOON1111to-DWt2- 1------~--- ,,.-ogr-,m-,""',-t""-"""'!8,-9',-,--. - ---1 

.... ==··CNMtbllratlrKCM .... tr..Y ........ INNltltt Hobbit maker One par!IC\llar feature of the progn.m 1s us abiluy to tn larae or 

~ ..=w = =·-= = ::-ncktw..= adds graphics ~~~eU:1:~~::,,.!na:,~:~~:e~ =::=::.·::::-:•:..=;.~ for Spectrum ~~~,~=~~ ~~~:::r:i s; ; thcn 
,......_ You can alsocrca1c pcnon ahscd 

n., tllrM It caliN llll1IIKtNI ~ Niii ......., ....,_ Melbourne I-louse. creator Q( lhe lcnenns any.he re on the Kr« n 
............................ trytltnt ..... ferlln : top sclhng l-lobbt1 PfoSram. has a nd 1n an y d1rcctl0fl - uw:lud1n1 

110. AICI , ........ ON Ill ttw a.r.1 1 OM PC I...._ tt N[CJ, :=h~~mnc;:.~~~':c:!~~ bac.:;~;::~:m~.::;~ you 
.:,S, T,taw , Ltck. DIC, W.C. linerfact , ............. c.n., , .... • ale thei r own 1mpress1\e colour to crea te u~ r defined 1raph1C$. 
c:-,a.c:.-..- ................. U.,tlleletltN ......... .. 1raphia control and alter roloun on the 
blllll . Calkd 48K Melbourne Draw, 11 Spectrum and 11orc graptua on 

.......... • NXt ... S,.. W..W INnL AN 8Nft tut is based on the roulll"IC$ that casscne 
..._Slfl_.~~ ·n..tw._. ... .._.,.._,_. Melbourne !·louse dc,·elopcd 10 Melbourne House is on 01-405 
....,...,.INrllll ...... fNMtlle ................. TlNllltliN" crea1e1he1 raph1Cdfcctsuscd1n ,1.1 6347 
... rldt .... ..,_ .... _ _,...,...,..,- .11-- ---- -- -----------l ... ......,_"" _____ .... 
-----"" .. llpt""" __ _ 
I p ••• 1•11 ,.... tl K-, tat ........... Niii p-,lllc -, .. .., ......... tlllt .. .....,..,, ........... ., --·--"" _ _.,. __ ""_ ..... ,.. ... ., .................... ~ . 
Tldltl•~ ... -~. r_ .... ""_,,..,1111o ___ ..,..., __ 
..... ,a.,.,... ........ ',....tt.t ............. ....... .. 
..... . ......... ......,. ......... _A,,te , lil:C--.-

__ r ______ _ ----------s.,..­......... Senll, tw. T...._ __.. ,-tnlp ill• ,_.tnt. 
..... _ ...... tMt, ......... ~......, .......... 

""-.- .... ---·--·"-.. --

Optic orders 
If s too late to be firs1 in the queue 
(or a s10J1gt dtVICt 1ha1 will aa~c 
yw 1.310Mbpc r 5Kk, but l·litachi is 
takm& orders, and is prom1ilnJ 
shipments nut Apr,1. 

The JapancK siant has de· 
,·d oped •n optical disk stQfll&e 
system 1n conJunction • ·11h 11s 
MJbMdiary. Hitachi Muell The 
H-6975-1 iu a,d to use a 121n opt1cal 
disk wit h the astronomic capaoty 
already rncn tJMCd. BcSldcs dat11t 
can al$0 be used 10 51ore tut or 
illus1ra1M>M, and ac:rord1ng 10 

H1tKh1 the avc.-.,e IIOCCS!I umc or 
the system "250 m1lhscoonds. 

Thi s dnru out 10 &ix seconds 1n 
H1tac:h, 's optical hbnry dcvtON, m 
,.i nch 32 diiks • ·111 Qffer m1nd · 
bogghng c.1pac,ta("f. 

You ••on·1 be abk to anach th is 
kind or device to a Sp«lrum in the 
foreseeable future. but • 11h de­
liveric$ due 10 tKgin next )car t hey 
could be mat.mg a • ·Kkspread 
1mpace, on scrvK:CS 1uch u vte• ·da · 
11 and pas11mcs such as arcade 
,amcs. bcfOJc 1hcend o( 1984 
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Warranty is 
a home help 
An cxtcndtd .. -arran ty scheme will "'111dl the maker s 1ua ... ntcc ha, 
shonly bt avail able for home expired It C(»ts as and £35 
compute r iucn . The schcme: 11 rcspcct,vdy . and will cover ffl1Cf05 

being K l up by As1roma, • corn· such as Commodore' s VK: 20 and 
panyformcdto~1ahsc 1non-lhc· 64. lhc Dngon, the Lynx and lhc 
spot mamtcnana: One 

Mos, of the 5yi1cms iracmg the M t ronta 11 only mtcrcstcd 1n 
~ lvesofhiah~t rcctsto rnaruold home micros h 11nll be happy 10 
..,;,h one year' s Yl'arranty. It hu utcnd the w1rnmly on tht BBC. 
been powble to buy homecompu· bu1not1f11isbcin1usedforbus,nc:ss 
tcrsoffthc1hclfforJUS10\ 'Cr 1)ur . purpos,cs. ·we hive maintcnanct 
and Astron.c1 rttkons u is now that con tr acts available r« bus1nnsn, • 
O\lll' M I'$ will be feeling the pnch, as satd Mr Evam 
1hcyrcac hin101hcirpockcu f01"thc A W H Sm11h spokctwoman 
cos1ofrcpa1n . commented: 'We bd.e" ·c: 1111·1!1 be 

lnsurance.son,c.,,-ayofpay,nafor 11.·doomcd byronsume:n and we arc 
breakdowns (PCN, ww / 9) . But air rcntly considrri na an c11cn<kd 
David Evan1 of A11rorna com· warrantyoundvt1,allhough••cdo 
ment td: 'A1 •1c repair equipme nt bchcvc the area test need as goi ng to 
ourxh.fl. the rc lum time IS m!JCh be fOf 1hc more cxpcnso·c hard-
lhortcr, u paperwork Krompa· warc.bccauscpcopfcarctrad1n1up 
nlCd by a n insurance daim 11 not 10 more tophisuca tcd mach1nn • 
nc«$S,lry . · The 111-amnl lCS .-111 be ..,.ailabk 

The warrant.CS ava ilabk will be nal10n'A'1dc from micro deakn or 
for three or fh ·c ycan. not on ly (Of d1rtt1 from Aslroma on (070S) 
ncwcqu1pmcn1 buta lsofor 1temson 326223. 

..... 11A11-T e Ill,-...,. .... ,_..._. ............ II ............ _ ........ ., ........................ .. 
.......................... UIILn. ............. ....... _._ .. ,..... ... ,... ..................... ,...-. . .............................. - ................ .. ............................... _ ................. .. 
Ullt ...................................... Sl,... .... 
.... ....... _ .................. 11 ...... 

Zenith drives 
for its new 
machine 
Addiuonal storasc for 1he Zc n11h 
Z..100 syste m (Pro-Tes ted in nc:111 
week 's PCN) is now ava ilabk from 
Ze nith in !he form of ha lf-he ight 
disk drives . 

The dri ves ••ill pvc you I Mb per 
diskette and they come 1n11ngk and 
doublc dri vcunits. Thc8tnd1sksarc 
doubk-sidcd, doubk dcnsi1y. and 
the single dnvc vcrwon can be 
up-,,adcd to 1he dual on the 5P()t . 

Zcn ith's 1upplM:r is Shuprt. so 

the disks mould be reliable as 111·dl 
M offcnn t a con troller tha t will 
re<ogn1se the su1ndard form.a1s 
i.ncd by IBM, SIOO sysic ms. and 
C P/M-bucd mlCrOI 

The sin&lc dnve model, the 
2.207..41. will rose II .OC>4 and 1hc 
dual drive 'l2f/7-i2bt l ,m . 

!,] 
Z· 100- NWwltliW..a..M*hret.. 
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Multi-printer 
interface 
for DEC 
Follo111-1n1 hard on the heels or 
Mldlcctron (PC,,,/, WIU' 24) and 
RTZ. TcchSolv Products has re · 
leased an interface unit thal kl s you 
use Oumt, Dtablo and f'11J1tsu 
da1S)""'hcel pnnic rs nol JUSI Oii the 
DEC Prol~ al but on lhe en tire 
DEC ra nge of micros 

l larryCasc.d irtttorofTtthSolv 
1n Rcad in1,sa)'1the LJn.50dcvtet, 
called Emud« , consists or a 6in x 
Zan unit ,.,,h us own Z80 prottMOr 
inserted in lhc RS232 cabk. You 
take the J)O"'·cr 1n inte rface cables 
from the pnnicr t nd pl1111hcm 1n10 
the 11n1t, • hic:h then ptu,s into tht 

IUll .. lMf 
l'IUITTJtait 
DIJ1YALIN1' 

m,cro 11sclf U5tft& 1111·0 more cables. 
The 1n1erface inter cepts pnnicr 

commands for the DEC LP()()2 
da1sywhec l print er and chang es 
them into commands sui1ablc for a 
Oume Sprint pnn tcr or ~u g-com· 
patibk equi valcn1. 

Mldlcctron hu an inte rface card 
for mak1"1 a DEC Profew<>nal 
"'~ k 111·11h an Ep.ion pri nter and 
RTZ Com puicr ScMCCt has • 
financial pbnn 1n1 package ou l -..,1h 
tn inlerfa« Krving the sa me pur · 
pooc. 

R TZ' 1 package. Pro-FPS-80. hts 
• u1ni ng pncc of 11.725 tnd you 
ca.n only buy M1dl«1ron ·, product 
if you buy an Epson pnnic r al the 
umet 1me 

The Tcch.Sotv un,t IS available 
now direct fromTtthSolv Product1 
1n Rcadin 1 on (0734) 584239 unll l 
d1stnbutt0n OUIICIS arc Kl up 

Price cuts for Orie users 
Me mbers of the Tangcnnc Users 
Group arc in for • 50 per cent 
d""°"nt from the One spcaalis t 
Kcncma . 

H1theno thtS would have co­
vered only 10ft111-arc for the One I. 
but Kcncma 11 soon to launch iu 
first hardware add-on for the S)"l­

tcm. namel y a SU-dot e:11pa nsion 
sys te m mother board . 

The board 1ncorpora1n the 
Mam 8111 &pansion . Paralk l 

Pnn tc r Bus. RGB and CaDCttcl 
Sound Bus cxicns.ons. Kencma 
intends 1h1110 opcn • ra nge . 

It has tbo produced Oria1ar. • 
word·prottSS1n1 package (Of 
y;chich Kcncm a (0934 510279) 
d.1.1ms full sattn edi1m1, S1rin1 
search and replaceme nt , full pr1n· 
le t suppo rt , word wrap . docume nt 
and SoCrof'ldtry ICXI 510fC files. and 
• mai lshol rctricva l 1ys1em. Orie· 
Siar COSIS (12 

Fast French? 
A f")'Chologica l approach 10 Ian· 
1u.1gc kam1n1 mQUld be available 
in crash-counc form for your micro 
before Chrisun as . 

Seven sof1-..-a,c companies are to 
publish Dr Michael GNncbc rg's 
1nnov1t11,·c 1ra1n1n1 councs. and 
between them they CO\"er BBC. 
Draaon. SpeccNm. Au1n, Com· 
modor c , One and Lyrui S)'ltems. 
The councs a re for people who 
want to learn Frenc h. Spanbh, 
h ahan. or German . 

Dr Gruncber g's method aims to 
give )'O\l abtsicvocabu laryoflOO or 
4(X) wonb with the t rammar 10 u~ 
them . He says that 1n 12 houn you 
can achieve what •·ould lake 40 
hours -..·1th oocwcn1.ona l methods . 
The courses arc prim arily for peo­
ple who want to karn the basics of a 
ltnguage in a hurry , or for holi · 
dayma kc n,orfo r ch1ldren...-hofind 
the whole proC'CS$ borin, . 

'The basic ttthnique ,n a,cq\linn1 

1he vocabulary 1$ 1he use of 1ma1· 
cry,· said Dr GNncber1 'Thl1 
meaM hnt in1 thc sounds of "''Ords 
in chffercntlan1uaJC:5 . ' 

Com puters, he added. arc a 
particularly JOOd medium for a 
course of th ii kind . 11ic material is 

put upon the sacc n and pan e rnsof 
teili n& and 1f11mma r uc intcan,tcd 
wi1h the vocabulary.· 

Dr GNncbcr1 himself is a 
p1ychok'lsist who speaks no fcwcign 
languaac beyond ·o· Level Ger­
man. Expe rt linguists at the Uni­
YCl'SIIY College of Swansea vcrifted 
his cour,e ma1erial, bu1 his pri mary 
inlcr cst is in lhc way pcopk 
remem ber thinas t nd ho'A' 1hcir 
ca.paaty can be increase d. 

"The prcsc niation of the courses is 
in the hands of lhe 1()(1-..-are houses 
whK:h •ill publish them , but it is 
likely 10 comprise 1-wo program 
casscnes, an audlO cassette , and • 
manual . 



for the outer limit in pure explosive action 
PACDROIDS £8.95 
Unlike any other 'PAC ' game you 've 
everseen-gutdeyour Mk XIX Orone 
CMser through the spaceways clear­
ing a path 10 the powerpoints to arm 
your smart-bombs - bu1 beware the 
mines and the mothership . 

• SuperSaucerlaysdestruciomines ! 
• Super bomb disin tegrates every­

::, in your path - right up to the 

• New maze every 10,000 points fOf 
escalating difficulty! 

• Multi-ptay8fability-upto4players 
in competition! 

• Super h~h resolution graphics and 
machine language for ultraspeed! 

· • Moresound-moreaction -more 
features than any 'PAC' game in 
existence I 

SWORD£8 

NINJA WARRIOR 
£8.95 
New from Arcade Master Charles 

=~:~~ 1S:e~i~~affi~~ 
tog action. Uplo6playersincompetl· 
'""' · keyboard or joystick control . 
Gukje your Ninja through boulders, 
fire, pitfalls, flaming meteors, and 
Ninja Masters to attain - NINJA 
GRANDMASTER. 
A tolalty awesome experience in 
arcade actk>n begins with smashing 
rod<s with your barefeet and leads to 
the most wicked combal stages you 
are likely to experience- anywhere. 

EAS Y YOU SAY -
GO FOR IT, WE SAY 

Mr EATER £8.95 
FOR THE PUREST 
PAC-PLEASURE 
TAY Mr EATER 

Mutti·speed , multi-levet , there 's no 
PAC-man neater with more music 

~T~~h~~~~.~~~,Mr 

~ Pmgramm,c, 
~ Guild (UK) 

'

r=:": Ahed House 

Order with confidence 
All programs In this advert carry a 10-day 
money·back warranty- if you are drsappointed 
in the programs send them back for a full 
refund/II 

~ I Sandbeds Trading Estate, 
Ossett , West York sh ire. 
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Future stocks Cheshire Cat 
looks for 

l ntcira tcd portable S)'litcm1 ro, 
U SO? I lome compulcn for OS' 
Tht:searcM:KMof1hc trcatslymg1n 
S1orcform.aobu)'ct-s 1n fouryc111n' 
11mt, IK'CQfd1n110 the rescuch firm 
Frost and Sul hvan 

'Two 00 1 of th ree: mterocompu-
1crssokl "'·orkhodc wdl bc ponabk 
by 1987: says the company 11111 
docsn·1 mean 1ha1 11 1'111 U1kc the 
hkesofApplc, IBM and Torch four 
)'can lo fit a handle to the ir 
machines, but that the da)'l of 1hc: 
SUhC dcslr:bound sys.tcm arc num­
bered. 

F'rost and Sullivan 's study, 77tt 
Marlr.rt und C~tu11~ En,·,ron· 
m.trtl for Portablr Computrn. 
1s based on the US 11 looks at 
mac:hmn s,cllmg for lx1"'·ccn S400 
and SIO,(n) that can be confiiu rcd 

as b.attcry-opcratcd h.ind·hckt or 
lap S)'Slcms. bncfc;aisc units, or 
mtcgatcd tranS(>Of1abk 1ystcms 

While pr.ca plummc1. sales -
pa m cularly o f fflte1'05 1n tht 2.S 10 
40lbsran,e-arc Kl 1050.Jr, 1IU) 'I. 

Mach ines hkc the Compaq (nol yet 
available ,n the UK) and the 
l l}'J>enon (from Gulf.strtam and 
Anderson Jacobson) are s1ngk:d 
out ukadcnof thc boom, bu t the 
prc5$Urc on pnccs 1~ h~ely to come 
mainly from i)'Slems wet. as the 
Ka)'PfO range (d1s1nbutcd m the 
UK byC K Computm). 

11 cst, mllcs 1hc currcn 1 a,·cr•ac 
pnce 1n th1$ bracket as S2.089 
(£1,.l50)1ndc 1;pcct.111 mflll 10£4.SO 
by 1987. 

llns ,s despite • tendency for 
reta1krs sclhn& ml('h1n« ,n 1he 

TV freeze-frame 

m·cr-$1,CKX>ransc roshck 101hc Im 
prten. kav, n& discoun11n110 chose 
•ho se ll '°'e r -pnccd S)'SlemJ An 
cncounig ing t.1gn 15 1ha1 they a ll 
Kknh fy a cc1hn1- beyond $4,000 
products arc ' too npcMl\'C fOf' t he 
markel' 

Frost and Sullivan also spoke to 
ustrs or ·a popul.u 8-bu m1c1ratcd 
portable'. Almas i half of thcst 
uscn said that low pr,cc was the 
main reason fOf their choitt: bun ­
dkd soflw arc came nc.111, 1nd 
ponabthty ,,.,111 third - but 11 came 
out as !he mosl hkcd kalu rc 

The sun·cy took hnle account of 
dc,·etop,ng technology. but ,l'uafc 
roassumc 1ha11hc pcrformanct and 
capacity of port able mKTos arc 
likely to improve. and 1ha1 ,,.c,gha 
may Ix: reduced at lhe same time 

New TV stars 
are wanted 
Midlands reader, hankcnn& after 
t he bnght hghts arc about 10 get a 
chanct. Cent ral lndcpcndcn1Tek· 
,iSK>n ,s makm1 a Sl~·part scrw:s 
abou 1 compu1er, and requ,rcs a 
511.tdlO attdicnccof~vcn to 16ycar 
~d compute r e nthusta!H. 

Younp 1cn "'1sh1n110 take pan 
m th ,s scnes should "' nt c to 
Geoffrey Ne1\IS. Cent.r11l lndcpc n · 
dent Tclcvmon, Ccntnil House, 
Broad S1rcc1, B,rm,ngh am BI 2JP 
Your apphcaoon should 11y "'hic h 
mtero you own and ,ndudc a bncf 
dcscn puon of , l'hal you do ,,.·,th 11 
You must aMendose a notcfrom a 
parenll'1uard11 n IJ' ,ng consent fOf' 
you 10 au cnd. 

Don't dcspa1r 1fyou don't ha,c a 
m.cro. Youmayalsoapply.bul)'OU 
must 1nctLKk a dcscr1poon of why 
you VrO\lld hkc 1oownonc. 

The rcoord1n,s will be held ,n 
Birm,n&ham on Sunday October 
16.Sundly0ctobcr23. Wednesday 
NoYembcr 2 and Monday NMem· 
bcr7 . 

the cream 
Proving 1h11 m.crocompu1ing tjn'1 
uclusi,cly a male prcscn·e . 1hrcc 
Chr.sh 1rc hous,c111·1vn have gOI 
together w,th 1eachcn and proa· 
nlmmen 10 form a co-opcnitoc 
produana educ11ional soft,,.-a,c 

Thc rir,t product from Ampal 
ComputcrSc~s(OSM893563)1S 
the Cheshire Cat scn es 

Intended for childre n from 5 10 
18. 1he sor,,,.·arc mch1dcs maths 
proerams from pre-school co ·o· 
Lc,-cl l lts1ory. ·o· Lcnl PhystCS, 
bcpnncr1· computer progra mmm1 

:~,:z~~~t,~:thcr, Bas.c 

The pro&rams UJC a 1amc form11 
m fu ll colour. wuh 1hc sound and 
gniphics facihtlC:S provtckd by 
home computers such as the Ora· 
gon 32. 1hc DOC and the One. 

An eumple of this t«hn1que is 
Super Spy - a modern hi.Story 
simulalton combining video game 
skill •·11h leach-yourself history. 
You are parachuted in10 wartune 
Br1ta1n as a Ge rman age nt. 

S,m,la rly Ma 1hs Level I. for 
child ren aged 4-6 con1a1ns a series 
of brightly roloured, animated 
pmcs vf1th mus,cal accompan i· 
men,. teach ing you 10 count, JOrl. 
add and soon 

l-~~~~~~~~-'-~~~~C-~~~-4 

by Tellyprinter Soft on Sharp 
Tc llyadd1eow 1115000bcablctogc1 willconsldc r sotll1ntthcun,1viathc Toeotnadcv,.,1 h 1hcappca1enccof The bus1AH1 proaranu arc a 
a· st1ll'of1hc1rfn'(M.mtc~nc from Mi1Jub1sh1 rv dealership 100, de· Sharp"s MZ700 scnn (Pro-Tested :simpkdatabuc,11lcundpu rchasc 
any TV proanmmc and have ,1 pendi ng oo dem and in ttri:s Wttk's PCN) Solo Softv.arc da)·book, sales and purchase analy· 
rcprodu«d on pape r. provided ·w e arc br1ngin1 ,n a sma ll has rckascd software covcn na S1S,andvariousrou 11ncsdc\lsed for 
theyha, ·c a TVw 11h a v1dcooutpul quan11ty - sc,·c ral hund~d - at pmcs, ut1hl1CS, and rnocb t busi· club organ 1scn . Pnccs ransc from 
socket and a special thermal pnnlcr first.· he saw:!. 11CS$ applicatlOl'IS (or Che machine £6.95 tom 
fOf' uound £100 from M1tsubts.h1 The syste m 'Wl>'Orb by 1ak1ng an Sharp launches have re1ula rly The ad, ·enlures and okl 
Electronics ima1c off 1hc TV screen v,a the been dogcd by the lad or aood fal'ouritcs •~ all £6 95. ihc pocke t· 

1bc $)'Stem also lets you frecu vtdco socket and land ing 111n the soft ,,.11rc and So&o aims to prevent moneygamcs0.95. a ndrhcedl.lC"I· 
and unPrcsicland 1clc1cxtpages, pnn 1er'sd,g11a l framcs1orc.ltthcn 1h.s~nmg 101he MZ700 tional ma tc na l 111111 set you back 
bul pnntoul IS ,n t>,ack and .,.,.h,te starlS pnnt mg out lhc 1magc oo h1ca1a1o&uc1ncludcsfivcad\>'Cn· lx:1wccn0.95and£6 .9S 
only. paper. ' hkc a §Crccn dump proe· lure g.11mc1. many of "'h ach sou nd Sharp 11sclf IS offenn110ft,,."111re 

Marke1,ng ass,s11n1 S1evc n ram,'accord ,ngto MrWank hng hke a home game at Cbc lsc.a, 25 for1hcsys1em.bu1 hus1rcssed1 ha1 
Wan Lilng uw;I he cxp«ted the Enqum cs should JO 10 M1tsu· 'pocke t-money' pmcs. 13 okl lhc MZ700. with 11$ tape-loaded 
printer to be a,.,a,lable from Octo- btsh1 Electric Corporation m Rick· favourites hkc Frogc r and Fi&hter languaga, tS largely 1n1cndcd 10 
bet onwards, adding 1ha11hcoom· mansworth, li ens oo (0923) Command, $IX business progr ams. appeal to the programmers 1.mong 
pany would 1m11ally sell dirttt It 77(XXXJ, and cducalKN\al 1ys1cms you. 
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CP/M chip 
frees disks 
One of the drawbacks or a disk· 
based opc:raling l)'ltem IS that II 

occupies one of yourd ,slr. dri"·c:s for 
a ccr1ain amount of tune:. Users of 
i'hc: Midas micro can now get round 
thtS ~m by 1ns1athng CP/M on ~------ -------- --- --1 aROMchip . 

•for ,omc apphcations, such as 
k>s&inadata 1na labofat0f)', hav1n1 
two d1st dnvts 11 hte -.isin1 a skdtc 
hammer 10 crack. a nut, totally 
u nnccasary; s.a1d Lloncl Moon, 
managina director of S.r1on 

Bui ..,;,h only one dm,c: tM rc: arc: 
d11advan11p: ,1 is not possible to 
copy dislr.s: the system proc.ranu: 
can calr.c: up IJI05I of the: d1slr. kav1n1 
no room fo• data: there: 11 a laclr. of 
SttUnty aga ini.1 da11 loss. 

Take the cure 
Ctntre"s new Jhowrooms ,n Wade 
Lane:. Leeds. All you ha, ,c 1odo1sto 
make an a ppomllTl(nl b)· calhng 1n 
person or 1eltphorun1 thcctnlre on 

The ROM-based CP/M comes 
from S.rton Compucer S)'ltc:ms and 
usetan SIOO EPROM board wh.ch 
hold!> an ,magc of CP M 2 Th is 
occupies about 8 K and II tS copK'd 
in10RAM•hc:nthc:host mach1nc:is 
booted . The method n fntcr as the 
romputerdocs not have 1ouan~a 1c: 
from disk. 11 reads its mefflOC) 

A standard \ersionofthcproduct 
costs £1.50a nd C'LIStom modlf 1c:,mon 
1s aho avail able . Inform a tion from 
S1rton on 01-6406931 

Ma1ch1n1 hardware: and sortwarc 
can be a daunt1n1 pl'O$J)CC1: a new 
Kn'ICC ln LccdsauM to simphfy II. 
Smee it's been named Che Software 
Surgery 11 m1Jt11 be: JUiC ""hat lhc: 
doc:cor ordered for btmused mw;ro 

(0532)458877 ~--------------- - --< 
Ondispbyarc a widc:sclc:ctionof 

mkros from personal compu1ers 
such as Nasrom. Sharp. Gcm, n, 
and Epson to the: adu nced Qu an· 
tum2(0)buS6nGl§)'SICml . V1rioui 
soft.,..i rc pac:tr.ascs ""'II be demon· 
stra1ed and §p«lrte quenc: s 
an,wcrc:d on the spot . 

"'"' The Leeds Computer Centre: ,n 
conJunction with Grea t NonMm 
Compu1c:r Scrv,ces (1 sor, .. arc 
man-.if11e1urc.r) 1s orrenn1 free 
advice 1n the rOJm or a wrgcry 
Dcsig.nc:d 10 a id the OOs1ncssman 
With h, .. a 1IITl(nls, II da uiu 10 ll\',C 
unbtas,cd ad\'K:t 'from the. :X-st 
pc,oplc. 1n the: business' . 

The suracnn will be held every 
ThufM'.la) al the: Leeds Compuler 

The JUrgcry ii ,u ll in the: cx ­
pcnlTl(nlaJ sta1cs. Should sc, ·eral 
queries of a :um1lar nature: crop up 
lhc: centre: ma y set up §JlttlfiC days 
10 con::r «rtall"I bus,n.es.s ac,1v1hcs. 

Multi-micro accounting 
An ac:coun11n1 l)'Slem called 
S•nAccount has nw n for users of 
mMI mkros. CUNen, Uct'pllOM 
btin1Sord and Commodore. 

SunAa:oun t comes from S)'s­
tcms Union. It is• combined lc:dscr 
1ystem .-,th automaoc pos11n1 to 
sales. purchase and nominal lcd­
gcn. It handle$ mulup&c ledgers 
pcrmictin& you to run d1rfcrc:nt 

compamc s· aorounts on one system 
and, 1f nc«ss,ary in different C'Llr­
rencict . You cannamc 1c:nd1fferen1 
an3lysisca ccaoncs ,c:ach J)OS,KSSlnJl 
an unhm1ted number of artal)'WS 
codes Amcnu1SPfO\*dtoaK11hc 
non -c~pcn a nd help routines arc a 
pc rma.ncnt fcaiurc 

S)"Stcim U nion ca n be conlactai 
on01-4852S9-& 



Getting it taped 
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A 4Mb tape cartndge sys1c m de· 
$iped and bui lt in the UK has b«n 
prod uced by Data Track Technok>­
IY fOf' commcrdal and business _,._ 

lbe Tracku 1600 is primarily 
intended fOf' data k>ging but 
accordin1 to Data Tnc:k you can 
also UK 11 to back up d,sk stora,e 
uniu-,1w1111akeycM,1about halfan 
hour to bade up 4Mb ~ ·n a s.cnal 
liMfr omyour micro . 

It incorpontn: a lland.ud DC 
JOO XL can ridge but has some 

in1clligencc of its '"' ·n . It features a 
6K da11 buffer and intc lli~nt 
search for indi,idl.lal characccn or 
ch.aracccr strin p . The unil alsQ has 
s'fritchablc bkld : S&Zes, automatk: 
re-Man if the P'"' ·crfails, automa tic 
poHin& and others . 

It will handle all the dat a format · 
lin,. buffering and handsha k ing 
needed 10 lranffll.il or recewe da1• 
through either of tlliO RS132 mter· 
races ope rating • 1 sp«ds of I IO co 
19.200baud . 

Oat• T rxk Technology has been 

Big three back attempt 
to set comms standard 
Three or the biagat names in the 
US micro bwincs. have put their 
weigh t bchind a lnO\'C 10 11.11ndar· 
dtSC communic:ations protocols bt· 
lwttn personal computers . 

Appk, Vtsicorp, and GTE Tele· 
nee have l "·cn their wpport 10 a 
procoool devised by Microoom . 
Th tl data commu nK:auons special· 
ilc is aimin a 10 impose its nc111;0Jk 
protocol on the Babe l of comms 
diakru that make it difficu lt (if not 
•mpos$1~) 10 ntab h sh any opc r· 
ational contaa between micms of 
different makes. 

Microcom says that it s protocol 
lets pcnonal computers ta lk not 
C>ruy 10 othe r small S)"ltcms bu t to 
minis, mainframe s and pubhc dat a 
nctWOt"b. It will Ike me its protocol 
to mkro make rs who want to 
incorporate 11 in their products for a 
00('-off charge or S2.SOO. 

Miraclcdrup like 1hisor1cn have 
inronve.nten1 »de-cffoe1 s and you 
shou ld wait for COCICl"ete evidence 
bdOfe you gel excited abou t the 
poMibih1yollink1ng your S)'Slcm IO 
anybodyclw' s. They also talc 11me 
to de\ ·ctop . 

PERSONAL 
......... ,, ~, :l' 
.A. NEWS 

a distributor of US peripherals bu1 
the Launch of the TrackC"r 1600 
marltsitsdcbu1 asa manufaC'lurc r m 
IISO'lllnng.hl . 

Its ntllll rclcllK is hkcly to be a 
sv ... n floppy dm -c, "'hdl .. ,11 be 
followed by a W1ndKstcr st reamer 
1n about a mon1h. lk) ·ond tha t 11 
plan11 ) Ynn lloppy. and 1nthc new 
year the capacity of ,u can ndgc 
Slongc un1ts 1scxs,«1cd tobc lahcd 
tolOMb . 

lbe company t1 in New Mill on , 
I lamJ)ffl1rc. oo (0"25) 619650 

Transg1obe 
computing 
Attenoon Commodore uscn.1 A 
U5Cf grou p from the land of per · 
pttut l sunshme on Ou«nsl and' 1 
Gokl Coa st ,n Austr al!• is trying to 
cstabhsh contacts 11o'i1h UK uwr 
orga n1JatK>ns 

The Sou th port Commodor e 
Com put er Users G roup appears 10 
bc contt ntra11n1 a l the moment on 
the 64, and it is look ing for 1uidancc 
1n 1hc ma11erohoft11lfare . 

H you can help. contact 8111 
Fitzpatn c::k a1 5' 19 ll ulh Str« t • 
Labrador . Ou«nsl and 4215. Au s-
1rali.11 ·· 

REACHES THE CUSTOMERS 
OTHER MICRO MAGAZINES 

CANNOT REACH 
CALL: NIC JONES 

AND HIS TEAM 
ON: 

01-323 3211 
PCN SEnl:. \IB ER II-SEPTEMBER 14, 1983 
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LLAMASOFT!! 
awesome games sottware 

FI• VIC20 
~I CBM64 
~ ATARI 

SPECTRUM 

:::::::t11tt::i:o:. 
41#1 . l'll.ASAlfT. TADUT. HAltTI 

Tll, 073H4478 

Find out why on: 
01-240 1422 

HOME COMPUTERS AT 
BARGAIN PRICES 

Commodo,e64 ............ £1ff ,95 
Dregon32 .............. ...... £164 .95 
VIC20 •••••••••••••••••••••••••• C133.95 
PLUS 100's OF GAMES, BOOKS & 
ACCESSORIES FOR ALL POPULAR 

HOME COMPUTERS. 

VIDEO GALAXY 
193 CHISWICK HIGH RD 

LONDONW4 · 
Tel: 01 -994 4947 

JET PAC No1 
ULTIMATE 

PLAY THE GAME, 
THE GREEN, 

ASHBY DE LA ZOUCHE, 
LEICESTERSHIRE, 

LE6 SJU. 

~Charts - -
You'n foUmnd IM mkrot haru - now ht«'t lht&amatop JO compiled from bolh 
lndtptndt nl and mul tip le M>Urtt5 acroa 1M nation. The y ttfkd what' s happe ning in 
high s:trttts in the t• ·o • ·«kl up to Stp ttmbtr I Hd , llkt lht mk ro charts, do not take 
ac:count o( m1il ord t r salfs. 

The mkro charts lh is l'rtt k show the numbtr or machines sold In lttt t• ·o-•ffk ptriod 
tndini ont ¥rttk be:fort publica tion datt, so Uwy lt:11 lh t story In the high s:lrttt bet ... ·tt n 

GAMETITLE P\JBLISHEll MACHINE PRICE 

• (4) MMl<MIMr .... ,.. Spednm IUt 

• 2 (I) .,.. ........ .._ Spednm 15.51 

• J (5) ......... .... Spednm 15.'5 

• 4 (I) 

__ ... .... Spedrwm 15.'5 
Spldon 

• • (7) All-........ s,,ct ... 15.!t 

• I (21) JOT- DK~ Spednm 15.!t 

• 1 (13) ~ ........ Sp«tr.... 15.!t 

• I (J) Tr-.AM ~ Sp«tr.... 15.!t 

• 1(11)- -- Spednm "·" • II (15) Tllo Kill& - Dr.- 11.N 

• 11 (:l!l)G- ......_ Vl<zt 11.!t 

• 12 (II) J ..... Jld ........ s,,ct... 15.!t 

• U (14) -- -- Spednm 14i.N 

• 14 (-) "- <><- Spednm 15.!t 

• II (6) Tenwllllldlll -- Spednm 15.'5 

• II (12) Kray"- ._..,..... Vl<zt 14i.N 

• 17 (2') -ATC - s,,ct... 15.!t 

• 11 (1) T,-y1- .......... s,,ct... 14i.!t 

T-

• It (-)F-~Addldlff Spednm 15.'5 

• 21 (~ n..p. Q,,lck,IT8 Spedrwm "·" • 21 (9) ~-- BBC "·" • 22 (:Z,) T•- c_..._. Spednm 15.!t 

• D (16) ---- s,.c..... "·" • 14 (-) - Vlrpl Speren. 17.'5 

• 21 ( II) 'l'llollallblt -- s,,ct... 114.'5 

• 21 (-) lbma'Attld -- Orte 15.'5 

• 27 (-) 
_ ,,,_ 

Mia k:attl , _ s,eccn. 15.!t 

• 21 (-) - ~ Vl<zt 11.!t 

• 21(-)7- ........ s,.c,n. 15.!t 

• 21 (-) Nlpdllpl ....... s,ocnm 15.!t 

PCN SEPTEMBER &-SEPTEMBER 14, 1983 



PCN Charts 
. . . 

~ti l her mail oider nor deposit-only orden are Included and 1he prffl quoted arf' ror 
the ,..fri lls models and Include VAT, lnrormation for the lop.se lling mkros Is culled 
rrom rdaUen a nd dH~n throughout the cou ntry a nd, like the ganm , wlll be upda ted 
en ry alternalt- 1ot·ttk. 

PCN Charts a rtromplled by J\1RIB (Com puters), London. (01)408 0250. 

• • I 

Top Twenty up to £1,000 
MODEL PRICE 

£99 
£399 
£175 
£150 
£40 
£99 
£299 
£300 
£ 150 
£ 168 
£240 
£150 
£228 
£549 
£969 
£225 
£472 
£99 
£169 
£270 

DISTRIBUTOR 
• l ( I) Spttt rum 
& 2 (3) BBCB 
T 3 (2) Dragon 32 
.. 4 (4) Vk20 
.. S (5) ZX81 
& I (7) Orie I 
& 7 (8) CBM64 
T I (6) Atari 800 
& • (12) Tl99 /4a 
& 10 (15) Colour~nie 
& 11 (16) Tand y Colour 
T 12 (II ) Atari 400 
T 13 (9) Newbral!I A 
.. 14 (14) Sharp MZ80A 
T IS ( 13) Apple lie 
T 11 (10) Lynx 48 
& 17 (18) Epson HX20 
& 11 (20) Aquarius 
T 19 (17) Sharp PC ISOO 
& 20 (-) Mkroprofessor 

Top Ten over £1,000 
& l (2) Sirius I 
T 2 (I ) IBMPC 
& 3 (4) Apple Ill 
T 4 (3) DEC Rainbow 
& S (7) Commodore 8096 
& I (10) Televldeo TS802 
T 7 (5) Epson QX IO 
& I (9) Xtt0ll 820 
& • (- ) Portico Mlnde 
& 10 (- ) Osborne I 

PCN SEPTEMBER ~SEPTEMBE R 14, 19&1 

£2,525 
£2,392 
£2,780 
£2,714 
£1,374 
£1,960 
£1,995 
£2,4 15 
£ 1,795 
£ 1,719 

(SI) 
(AC) 
(DR) 
(CO) 

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

(LO) 
(TA ) 
(AT) 
(G R) 
(SH) 
(AP) 
(CA) 
(EP) 

(MA) 
(SH) 
(SR) 

(ACT) 
(IB M) 

(A P) 
(DEC) 

(CO) 
(Ml) 
(EP ) 
(RX) 
(PO) 
(OS ) 

ELIM INATE 
FAULTY 

CASSETIES 

Data.Clone 1s the first com­
pany in the UK established 
Spt.'Cifically for the duplication of 
data cassettes. 

All other duplicating houses 
are audio oriented - only Data­
Clone has a duplicating system 
designed from scratch purely to 
handle computer information. 

TI1c rC$ult? 

Greatly impro\'cd rcliabilit} 
in data transfer rates from 300 to 
beyond 2'f00 baud - pre, 1ously 
unattainable. 

All formats catered for. Quan­
tities from 200 to infinity. 

Contact us no" for brochure. 

DataClone - the first 
spttia lisl service for computer 
cassettes. 

DATACLONE IIAS 
EXPANDED, PRODUCING 

AN EVE ' FASTER 
'11JRNAROU D. NOTE 

EW ADDRESS. 

DATACLON E 
U ITI 

ROSLI N SQUARE 
ROSLIN ROAD 

ACTO , LONDO , W3 
T EL: 01-993 21 H 

TELEX : 2 I 879 
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The Vic 20 as 
a learning tool 

y 
D avid Schilde r (/s the Vic riJhl 
for karning?. Roun'nt lnquinn, 
issut 13) based upon my own 
experience of the Vic and its 
accessories. while teaching 
boys in thc8-13 age range. Th is 
experience includes the clc· 
mcnts of computer progra m· 
ming and mat hematics to Com· 
mon Ent rance, for which I use 
my own programs in class. 

Eve ryone teaching or learn­
ingcomp uterscienceon the Vic 
20 must remembe r that it is a 
·non-standard' machine, in the 
sense that government st rongly 
encourages schoo ls to purc hase 
either Sinclair or BBC models. 
Within this limitation (and 
others imposed by the compu­
ter itself) I have found the Vic 
20 very good indeed as a 
beginner 's compu1cr and far 
superior for this particul a r pur­
pose to the three currently 
emphas ised in school use. 

A primary advantage for 
young people is the case with 
w hich colour graphics can be 
produced and animated by 
PRINT statemenls entered 
directly from lhe keyboard. 
This is a.s:1ron,g encoura,gemen1 
1ocon 1inue effort when , inevit · 
ably. o ne runs inlo di fficulties. 

Of even greate r importance 
fo r teac hing and learning pur­
poses is the limited memory of 
the unexpa nded Vic. eveh 
though 1he boys I teac h a rc 
constan tly asking for expanded 
systems . A s1rict limita 1ion on 
memory strongly encourages 
lhe beg.inne r to dc, ·elop in· 
genui ty. logic and precise prog­
ramming technique in o rder to 
use fully the memory available . 

I hope David will explo re 
fully 1he poten1iali t ics of his 
Vic. wi1hou1 bo1hering about 
the claims made by users of 
other machines. until he is 
ready co curn to a more complell'. 
machine altoge ther . Inciden­
tally. I would not encourage the 
grea l use of PEE Kand POKE if 
a Basic word will do. Basic can 
be read as English a nd its logic 
followed, but 1racing an erro r 
through a thicket of PEE~ and 
POKEs is often extraordinarily 
difficult . 
David C Arnold 
A.rhburton , Devon 

New light on 
Sphinx mystery 
With reference 10 Jere my Sla­
ter's lette r (PCN, issue 17): he 
seems to have a very odd 

Don't car ry a LOA D o n your shoulders, 
unburden yourself on PCN's lette rs page. 

solutio n to the probLcm of the 
ext inguishing lamp in Acorn­
soft' s Sphinx adve nture . A far 
simpler way 10 get round 1his 
proble m is 10 use lhe well-tried 
Aladdin Met hod whereby a 
simple rub of the lamp leaves it 
glowing brightly . Simple , don't 
you think? 
Ashley Wainwright 
Shcff~ld, S Yorks 

What ENTER means 
to the Dragon . ' w 

corrections needed on the sub­
ject of Basic editors. In PCN 
issue 17 , Julian Sktdmo rc writes 
in Rando m Access tha t the 
Dragon's edi tor does the same 
if )'OU press ·x· as,fyou pressed 
' RETU RN", But he sho uld 
know that the Drago n doesn't 
even have a R ETURN key, bul 
an 'ENTE R' key , and what he 
sa id was wrong! Pressing ·x· 
takes the cursor to the end or the 
line . ready to insert something 
a1 the end , while prC$Sing 
"ENTER ' ends the editing KS· 
sion. ic leaves t he edi tor . 
FR E/lahi 
Halifax, W York.s 

When hacking 
becomes a headach 
Using my Vic 20fo r my business 
- mainly homcb rcwcd sort­
ware for heat lransrcr work. 
combuslton equations. maths 
and games for my grandson- I 
spend many enjoy a ble hours in 
front or a black and white 
sc:reen. 

My concern ir for the 

headache I get a fter two or 
three hours . I've ch«.kcd my 
glasses. have n't changed my 
drinking habits, not in debt -
yet - nor rowed with the wife 
lately. 

Cou ld it be that ifs all 100 
much for my 60 years? I 
understand electronic whizz· 
kids peak out at 30. or is it the 
old. addled , coddled or not 
quite as responsive brain cells 
being irradiated from that fien­
dish Taiwania n scree n? Any 
ideas please . 

Perhaps my wife is right after 
all. I am a nu1casc. 
Charles !lardy 
Fordingbridge, Hants 

Software bond: 
the customer pays 

• pa 
supplying Sharp software by 
mail orde r, I am dismayed by 
t he suggestion being pu1 about 
by the Computer Trades Asso­
cia tion t ha t magazines sho uld 
refuse ads unless supported by 
an insurance bond for pro mpt 
delivery o r refund (PCN Moni· 
1or, i.nut:12) . 

Although the objective of 
elim inating the ' cowboy' trade r 
is ...,.'Orthy. such a scheme 
would 001 be effective b«:ausc 
of the time- lapse before bond ­
renewal became impossible , 
What it would achieve is an 
increase in the cost of software . 
because ii is the eus1omtr who 
would ultimately have to pay 
the premium . 

Sure ly the bcner solution 
would be for publ ishcn (o r 1hc 
Compu ter Tr ades Association) 
to mainta in a list or businesses 

a bout which repea led delivery 
compl a ints were made , and for 
this to form the basis or ad 
acceptance scrutiny . I am dis­
mayed by the CT A suggestion 
of 56 days for deliv ery - we 
dispatch the same day! 
DELoversud 
David Computer Software 
Bramhall, Stockport 

How green makes 
, me see red! 

y l 

softwa re a uthors read this 
magazine. I though I might 
make a special pica to them . 
Please keep off the green . 

No, I'm not asking wri1crs of 
adve ntu re games to ens ure that 
the ir de mons. dr agons, 
maidens o r monscer don't 
1rampa ll ovcrthegrass~a nd I'm 
not suggesting lhat authors of 
flight simulat ion progra ms 
shouldn ·1 make I heir nights and 
manoeuv res around t he sky too 
realistic . I'm just asking that 
sof tware writers do n't use the 

PCN £10 Star letter 

colour gree n anymore . 
People like myself who use 

the green monoc hromatic 
mon itor& ca n't sec it . Green 
cha racters don't show up on a 
gree n scree n! 

Have you ever tried to play 
Monsters without the ladders? 
And what about chess: no 
matter how good you a rc at it, 
it' s difficult to play it well when 
you sec only hair 1hc board, 
particularly whe n the pieces 
keep appearing and d isappear­
ing as you mo,·c . And I assure 
you there's not hing more 
annoying than to get jumped on 
in an adventure game simply 
because you didn '1 read the 
warni ng sign - it could n't be 
seen. i1 was in written in green! 

So. pe rhaps we could insti· 
tule a new program ming rule to 
accommodate 1hosc of us who 
own monochra matic monitors: 
'green is out' . Maybe your 
sofcwa rc reviewers can ~n· 
tion , in futu re , the amount of 
green factor that a progra m has. 
Then we would end up with 
ratings of appea l. playabili ty. 
usability and greenness - that 
would be very useful. 
DJ Oborne 
Unfrersily Collegt: of S"K·ansea 
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From today: the big 
names in terminals 
have changed their 

inter-face. 
For eight year s we have bee n busy 

bringin g togeth er the most important 
OEMs with some of the biggest end 
users in the marketplace . On one side 
-Hazelti ne, Texas Instrumen ts, IBM, 
DEC, Qume , Data media and 
Centronics . On the other, Mark s & 
Spe ncer, CCT A, Channel 4 TV, Ford 
Motor Co, GEC. Both ou r clients and 
our suppli ers have enjoyed a high 
level of pr ofessional ism and service . 
They knew us as Rair Terminals. 

Times change, peop le grow in 
different ways, and Rair have now 
chose n to concentra te on micro 
computers. 

Some of us, however , wanted to 
continu e matching up different 
people with different product s. 
Therefore , with Rair's blessing we 
have started our ow n ope ration. 

We are still the same people. 
You can still buy from Bob, and talk 
techno logy with Tony. We will still 
carry the most up -to-date kit and still 
serve many of the country's biggest 
end users (and some of the sma llest). 

The only change we plan to make 
is to give even better service . 

And of course the na me and 
address . . . 

RTS Techn ology: the user s tation professi onal s. 
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• Interf aced to plug s tr ai ght 
in t o yo ur Sp ec trum 

• Full instruction s 
• 8-way movem ent 
• Comp a tibl e w i th mo re softw are 

than ever!! including : 

Please supply I t ick item s) 

Spec trum Joystic k @ t 19.99 
Vic20Joys11ck @ [12 .99 
Atari400 / 800J OySt,ck @ [12 .99 

Softwar e 
30 Tunne4 @ [5 .99 
Gala,oans I Art IC) @ [4.99 
Spookyman (Abbe 11I @ £4.99 
Sl,pper; Std (S1lversof 1) @ [5.99 
Cybef Rats(Sllverso f 1I @ £5.99 
SS Enterpr tse(S 1lverso f1) @ £5.99 
N1teFhte(Hew son l @ £5.99 
TimeG ate( OwckS1lval ! [6 .99 
MeuttOtds(So f tek l £4.99 
Gulpman(Ca mpbel tl £5.99 
CosmicGueril ta (Crys tall @ 5.99 
Jetpac kl Ult1ma1el @ £5.50 
PSSST IUlt1matel @ £5.50 
Bhnd Alley (Sun shmel @ C5.99 
Ma zeman(Abbefl @ C5.99 
Cosmos I Abbe id @ £4.99 
Galauans( Abbe11I @ £4.99 
ETX(A bbed @ [4 .99 
Frenzy I OutekSllva) @ £4.95 
Astro8 laster( Ou1Cksllval @ £4.95 
Knotm 301 New gen l @ £5.95 
Jous t lSoftekl @ £5.95 
Frogged OJ LI @ C5.95 

(Softw are Post Freel Plus Postage 

ALLOW lDAYS 
TRADE ENQU I RIES 
WELCOME 
24hr CREDIT CARO LINE 

TOTA L 
ENCLOSED 

Am ount 

..._ 
[ 1.50 

'------

.-DATIL 21HOPESTREEr.HANLEY. 

1.-iiiiELECTRONICS tif ~~~J:~NT J --------- - --

,)<1, RING auR Hor LJNE 01-20 6 0440 
~ ASK FOR J ACK GOODMAN 

OR KEVIN WOODS 

"'" 
C~.0>2 +Hero Ca.puler lZ IC MM C400 00 

C9H ICU? SIC Mic ro Ca.pule r lllC IW4 te7500 

C9H 10" Sk Mic ro Coapuler ......... [795 .00 

'"" ,OOO 
Mic ro Computer U IIC IW4 [79500 

CllH20 H 511'191• OlekOT lve 110 IC/I £295 00 

'""'°'' Duel Olel< Orhe )40 1(/1 wooo 
CIIMIO)O Ovel Olelc Orhe 1 1111 [ 770.00 

cBM ,no Duel Olek Orhe 21111 ""'00 

CIM 4011 , r 1nter Trector f ffd £34$.00 

~.O U , r ln ter ~1 r "d £34$00 

tlM 802) , r tn ter l ~ Trecto r feed ""00 

C8" 6'lOO ,rt nlet · ~o.1ey-..1 ,... 00 

PERSONAL SHOPPERS IVHCOME 
PHONE & MAIL ORDERS ACCEPTED 

"' ' C00.'.)S$l'I TS..OVI D"• "'"l ll l lf l lll'OSSt l l ( 

lf lth 

"·"·'· ,...,. 
1:7762> 

ce1 , 25 

[914 25 

"'3025 

-00 

"""' 
[1 02925 

090 75 .,..,. 
[7 18 75 

[ 11oM 25 
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~caled a new PEEK in microcomputing? II print ed your tip will earn you a fiver. 

lt you'"c got something to c:row 
• bout .. . • bit of magk that ' ll 
ma.kc tht 111·orld • bet1cr platt 
for m k r o usiers. th en St.Rd it to 
PCN Mkro wavtt--ou r f't&Ul&r 
rtad ffS ' hints and lips ~ · 
We' ll pay you £5 If 111·c print II. 
We' ll pay you c,·cn mort if your 
liUte ~ m gd s our n >tc as 
mk rowan, otth c month. Think 
oo . . . .nd "'-r ite 10 Mkro­
wavn, PCN, 62 Oxford Strttt, 
London W I A 2 HG . 

Health-giving 
Epson sorts 
HX20 owners may have found 
1he FIL ES comm and useful for 
iden tifying files o n casseucs. 
but have been frusu ated by not 
know ing the date a file was 
saved . Such a fea ture wou ld be 
ad vantageous when more lhan 
o ne ,·crsion of a program has 
been saved. Progra m I accesses 
lhis informal ion. auto matically 
saved in the header of each file 
stored on a cassell e. This prog· 
ra m wilrwo rk for files stored o n 
ei ther of 1he devices 'CASO:' or 
"CA SI:". 

t ee a.. s1 PRIHT ·Ent• dev 
ic • no ? •1PRIHT ·c AS( ll)I 
CAS( l) I · ,atH <38 )JI OS 

•IHPUT , 0 >1' EHTER 8 OR 
t ue IF o, o• e• AtC> o.o· 
t • T)EN 180 ELSE 0$- • CAS 
• +01+ • 1 • 
129 I F o•••CAS81 • THEN H 
%-c.H832C ELSE H%-C.Hlif2D81 
' H% POINTS TO START CF -138 Q. S1LOCATE 2, t •PRIHT 
•s. .,. c:t,in, •.o• 

1 '48 OH ERROR GOTO 248 1 ' 
Hl=H)LES ERROR FOR BASIC 
PR06RAN F ILES 
1:,e OPEN • J• ,tt , Df+••. • • 
1 • GETS F IU ~ R 
168 Fl •"" tFCIR 1%'"'8 TO 71 
Fs-FS+QIH' ( PEEJ(OC%+ {);:) ) I 
I-EXT J%1 ' GET FJLEHAI£ 
118 Et • • •1fOR 1%"'8 TO 18 
I ESa£ t:+QfU:( PEDC(H%+ 1%) > 
tt£XT 1%1' GET EXTEHSI OH 
188 t>At •• •1 FOR 1%-28 TO 
33: DAt-oAt:+O«S CPEO: Cto: + 
I%)) 1HEXT J)::1' GET DATE 
198 Tl t • •• t f OR J);:• 34 TO 
391 Tlt: • Tt t:+CHRt:( P(El( ( H%+ 
J);:)) HE><T J,::1 • GET TI NE 
298 a..s 1PRtH T · rue • • , F 
•: · •, a 
218 PRIHT •oat • I "ILEF U 
<OAt:,2 ) 1 " / *JNI Dt:COAf,3, 2 
>, */ •tR I OHTSCDAl, 2> 
229 PRINT " Ti N I • 1L£F lt: 
<TU , 2>, " 1 "1NJO$<Tl t:, 3, 2 
>, • 1 •1 RI OHTt (TI S , 2 ) 
238 a.OS£1QOTO 158 
248 RESUE 168• ' IOHORES 
ERROR -· 

The progra m reads in a file 
header by ope ning a file for 
inpu1. As Basic program files 
cannot be OPEN ed. erro r I rap­
ping in line 140 is n~~- 1-1% 
poin1s 10 1hc area in memory 
used by the HX20 to store lhc 
heade r , accessed by PEEK 
statements. The area used 
varies depending on the device 
being used . 
£/izabtr h Wald, 
lon donN WJ 

Colour Genie 
mapped 
Tab le I $hows the way the 
Colour Gen ie's keyboa rd is 
mapped in10 memor y. Using 
this. you can read the keyboard 
directly and so avoid prob lems 
caused by INKEYS. 

For exam ple. to read t he X 
key. you could use IF PEE.K 
(&HF1!08) A ND I TH EN 

. instead of IF 
INKEYS···x·· TII EN . 
Thi s is based on PEKK (addrtss 
of key iroup ) AND bi1 ,·alut fo r 
that k ty . 

Th is works for any key on the 
keyboa rd e llcept Break . 
l fo,.,.cvcr . you can read Break if 
you first d i.sable it with PO KE 
16396,23. POKE 16396,201 to 
re~nable it . 
John Con.stablt, 
Broad.ttairs, Ktnt 

The64 
waits on you 
A 'p ress any key 10 continue' 
style pause o n a Commodore 64 
can be a bil fiddly because you 
ough t to mak e sure that the 
keyboard buffer lS empty be· 
fore using a GET tcs l. 

One simple altem a1ive is 
WA IT 197,191. This k>oks al 
1he keyboard locatio n ( 197) 
and wa its unlil a key is pressed 
-1 hat is, its value changes from 
64. 
Datiid Gristwood, 
S11ndtrland, Tynt and W~ar 

Atari down 
in dumps 
This short 1wo line r lists a 
casscu e file 10 the screen on an 
A ta ri. Beside being useful fo r 
dumping cassette data files onto 
the screen or look ing at unindc­
xcd tapes, it can be used 10 
verify programs that have been 
sa,·cd using LIST "'C: .. , 

The rOutine d umps to the 
screen and so won't affect any 
progra m in memo ry. If all goes 
well. you' ll gel an EOF e rror at 

PCN SEPTEMBER 8-SEP'nMB ER IA, 198J 

Colour Gtriit Ktyboa rd Map 
Ml 1 I 5 
v .... u, 14 JZ -&WII01 G - 0 • • ·-w v u ...... " " f2 

&tnlO 7 • 5 
&Hfl20 ...... """ 

• 
" 

" 
...... 

• .. 
I H 
0 p 
y 

' • 
CUAR ...... CONTROL REP£AT MOOE SHOT 

theen d of t he file. 
10000 CLOSE I I: OP EN 
1 1 4o··c··· 
10010 GET I ( .C: PRINT 

CHRS(C);:GOTO 100!0 
FM O' Dwyu. 
Dublin, lrtland 

Positive aspect 
to negatives 
A ZXSI o r Spect rum will 
produce an error if )'O U au cmpt 
10 raise a negat ive num ber 10 a 
power. To a ,·oid t his. use a 
sho rt routine like 1his: 
IOREM A•B" P ZX81 
20 LET S•I 
JO IF B<O AN D P• INT(P/ 
2)'2 

TH EN LETS • -! 
40 LETA • S'A BS B" P 

O bviously.on a Spectru m t 
is used instead of•• and lines 20 
and 30 can be wri tten as one 
line. 
Ktn Chua. 
Birmingham 

Vic clock 
goes faster 
The TI clock on 1he Vic 20 can 
be sel to update at interva ls 
othe r than its usual 60 times a 
second. Todot his, usearouline 
like this: 
N• IIO'>-I04.SIR 
Hl • INT(N/256) 
LO• INT(N- 111'256) 
POKE 37156.LO 
POK E 37157.I U 

R is the numbe r of updates 
pe r second . The slo west speed 
is about 17 times a second. 
Theore 1ically, 1he fastest speed 
is about I , I million times a 
second , but the more time 1he 
Vic spends dea ling with the 
clock, 1hc less lime ii has for 
cvcrylhi ngelsc. Sc1 the speed 10 
t(XO) and sec how slow ly it 
LISTS! 

This trick could be useful to 
speed up programs - jusl set 
the cloc k al 1711z, One unfo r· 
tunate side effect is that a u10 

SELECT 

repea l and cu rsor flashing are 
affected. Bot h use the TI clock 
for timing. 
David Walktr, 
£llamtrt Port, Wi"al 

Light on 
Lynx listings 
Long Lynx listings can get 
a wkward because it is difficult 
lo lell where part icular sub­
routines and procedures start 
a nd finish . One solution is to 
add a liu le colo ur 10 1he 
program. 

A t the sta rt of a ne w section. 
include a REMs\Kh as REW •, 
Then DPOKE LCfN(lint 
numbt r).I +256•ink colou r or 
DPOKE LCfN(lint 
m,mbt r).2+256•pape r colour . 
When you LIST the progra m. 
the colo urs will change as you 
have se t them. 

To change both INK and 
PAPER colours at a single 
REM. make the REM four 
characters long and use a 
second poke such as DPOKE 
LCT'N(lint n11mbf'r)+2.2+ 
'1.56•papcrcofour. 
Pt ttr Bach. 
Randus, Dt nmark 

Putting a 
stop to Orics 
To stop a progra m from au10-
runningon an O rie I . you could 
try the following commands: 
PO KE 49120.n 
PO KE 4912 1.169 
POKE 49122,00 
PO KE 49123. 133 
PO KE 49124,99 
PO KE 49125. 104 
PO KE4 9t26,76 
PO KE 49127 .03 
POKE 49128.236 
DOKE 553.49 120 

Now load the program in the 
usua l way. The rouline re· 
directs the keyboard interru pt 
program. 
David Barr, 
Prtsto n, Lanes. 
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- lii•lli WI :t IM!llillil :-- -
Losl in a maze of bi1s and by1es. !rapped in a fores1 of errors. or bugged by Basic? 
Wha1ever your prob lem. access ou r HELP funclion ... belle r known as Max Phillips. 

Wrttt• : Mh Ph1lhps, Routmc keyboard and "'hat does II do Now wha t abo ut your magic 
Inquiries. :'trsonal Computer Apple files whton you uw 11? numbers? As )'Ou know. the 

Z{~~,:~;,:tr:::nsc, identified :~:;;: SW9 ~huc:~~!~:~~~~;a~~~~~ 
WIA 21-l<i. Q WM n a di~ is catalogUff to be called This could have 
The write on tht Apple II, 1t11tr1 are A This liulccu rio is a Contro l come from t~·o sources - the 

approach :-;!~:C\:C:w'~e1e~;a~ ~:~ i1. >.::~-;~!",~~~:~~~1 ~~:~~~~?Y~~:n'~!'.::ra~~f~ 
QI ama M'ri tera nd ha,·tbtt n What art Ra nd S t)'ptfiks. a nd sign. The reason 1s simply that callifyouknowwhcrc.Andyou 

tong aware l ha t mott and howdo you run thtm !A lso,how many listings arc produced might POKE your own 
mottofmyroUugmsart usin& c1o,·ous.auanA ppk'shapctable using PET printers rather than machi ne code into RAM and 
Appln and Tandy !! for thf-lr to disk? the dedicated Vic prin1ers. use USR to call it. 
t.ntde. Al £4..£5.000 I rouldn" I Lukr R,~hdal,. ~sc print the re\'ersed back 

:;:: hsa~ehc:u~:1•:;· ,!~~=~ 3 Onslow Gard,ns, London :1:hp~~~:c r~:~·; 1i~ss~~~ One POKE 
Oqe is a BBC Model 8 with A Th R fi1 II The co nfusion should go over the line 

WordM-lw a nd all the bit s and an :b j~
1{:7;1: ;:::~a~:~

1 
b~ away as more 1525s a rc used. 

pkttsfor( l .200,Theothtrlsa n an assembler or compiler . Q l ha, ·caCo mmodorc64 and 
Osborne with Wordscar for whichishcldi n aspccialformat h~n ·e I problem Mith It. 
ii . ISO. Mylndinationl:stou su sothalitcanbe'rclocalcd· . This A peek at Whencnr I use PO KE In • loop 
BBCsys lem M-ithso~ chlngtike meanst hatit canbc runalan y RANDOMIZE the computer gtl!I so far and 
• Brother or J ukl pri nler , but vacant place in memory. then comes up Mhh a syntax 
I 'm worried that a single disk Thistypeoffilecannotberun Q Could you pkase uplai n trror , 
drln a nd Won:IMise M·on't be dir ect ly. but must be prepared the RANDOMIZE USR If I then LI ST Che program , 
a ble lo cope. Altematln ly. by using the RBOOT and command on the Sp« lru m. I thtre's oncn a filing command 
M·ould I be M·astlng money RLOAD programs on ,he mas· undencand thal ii Is somelhln& (usually CLOSE) inserted r11n· 
bu)lng rc-alurcs I didn ' I need ter disk. or altcrnalt\Cly by a lodowlt h ca llingmac hlnc-code. dom ly in the progra m. This 
M-lih Wor dsta r? link-editor. lln s would rdor· bu l I don't know how lo use it . progntm is a nu a mplt : 
J ohn Hint$, mat the file upon loading so that l'n tried urious numbe rs. 10 PRINT •-CtR/l lO~U:" 
Usk, G ... ,,,, 11 .,..111 run at thedesircdadd res.s. RANOO) IIZE USR IJJI pro- 20 1-'0R C • OTO 20 

See rhc documcntauon on lhc d~ a high pilch sound. J I 14 JO I • lNT (202J• RND 

A MyJ)drsonalreac lioninan y 
such si1ua1ion is to go for 

the serio us bu,;mt'ss sys1em. 
You're a professional. )·ou'\I 
llCCd professional tools -bo th 
in terms of feacure s. ea.!toC of use 
and rehab1lity . For the most' 
part. tha t makes Wordsrnr a 
good idea. 

The re are alte rnati\CS -
Apples. M1crodccis1ons and so 
on. Crom emco mark ets a luxu· 
riousliulcs)'StemcallcdthcCJO 
.,..h,ch runs IIS ov.n Writemas­
ter . The point ,s that 11 w-111 be 
worth 1he ex1ra 10 get a system 
)OU are comfo rtab le using. The 
<Abornc itself can be a st rain for 
long penods or cime. a nd you 
would ha\ ·e 10 gel an SO co lumn 
system w11h an additional full 
size screen and probably double 
den"iitydisk dm ·es. 

Single disks arc workable. 
But they ae not a good idt'a 1f 
the hassle of disk copying puts 
you off makmg regula r back 
copies or your work. In shon . 
get t11o·odri\ 'C). 

I'd also be 11oary of the 
printers you mention. They are 
,·ery slow. But )·ou may noc 
ha,e to buy a £2.CKXJ wonder· 
prin1er to gel both speed and 
quality . Many lop dot·matrtx 
units can manage reasona ble 
quaht )' a l a good rate . What' s 
more. they are usually .sw11ch­
ablc .so you can churn ou1 draf1s, 
at incredible speeds. 

16 

Appl e DOS toolk i1. produca a SC"rttn rull of que!f+ ~~1:!:'81.160 
TheS·typcfile.ontheother ::::~s. and so on. What SOPOKE1+54272.0 

hand . is somc 1hing of an un- D INnson. 60 NEXT c 
~~:;~~;~~p1~.~~;~s~~:; B,bmgwn, Wirral 
any pubh~hcd mformahon on 
the format. ll owe\er, 11 is 
reputed to be u!>Cablc for saving 
graphic images m some kind of 

A You undcl"$tand more 1han 
you think . RA NDO MIZE 

USR adLlress does call a 
comp ressed formal. machme code rou tine. Just 

In fact . there's more ther e that ! Most m1cr~ use a corn· 
Chan many 1magme. because malld CAL L or SYS for the 
there arc in fact two types of A 
and B files. The normal ones Me 
know all about. but 1he orhc r 
two arc totally undocumented. 
have never been u~d. and ,n 
new of the imminent release of 
ProDOS , 1hc new SOS-com· 
patlble Operating System for 
the Apple, probably ne\·c r will 
be . 

As for saving shape 1ables on 
disk. ) OU just do an ordinary 
BSA VE. g1\'ing t he address and 
lcng1h as usual. Ifs up to you 10 
decide where you want 10 put 
them. 

Vic back slash 
a throw-back 

Q Ma ny Vic lislings contain a 
gra phics S)"Smbol Mhkh I 

can' t rtt0gni~. it is a rcnrscd 
back slash . It 's not in thC' 
manual and no amount of 
ndd ling Mill product ii . 

Whe:tt i!1 ii oo lM Vk 

same Job. 
So why this rath er strange 

command? If s ac1uall) the 
USR that docs the ca lling. US R 
is a function - it calls 1he 
relevant machine code and then 
returns a value from the 
machine code 10 Basic. So you 
might wnte a USR rout ine 1ha1 
retu rned the amount of free 
space left. You could use 11 hke 
PRINT USR 32500 or what· 
ever . 

Some of the 11me. )'OU don·, 
wanl co re lurn a ,,aJue from the 
machine code for example. a 
routine to reverse the screen 
doesn't have a ·result'. You 
:nillusc USR tocall theprog ram 
but you wanl to ignore the 
number ii brings back. The 
standard dodge iSJUSt to use the 
space saving and harmless 
RA NDOM IZE USR con­
s1ruccion. What e, ·er 1he 
machine code says is 'the result' 
is used to seed the random 
number genera tor . 

NtilS11mmer, 
Si Austell. Cornwell 

A ~;ste~;s~'::1 ~,a~i~~ 
when I see one. Ther e's nothing 
wrong with !he 64 • yo u"\e JUSI 
made some mistakes. 

Firsl , )'OU USC I to pick a 
random screen location. TilC 
screen run s from loca1ions !02.t 
10 2048. Bui line 30 gene rate s 
numbers from 1024 10 3047. 
Remember 1hat a RND func-
11on hke 1hc one you·,e used 
should be X • INT(RND 
(l)•numb, r of numb,n IO pick 
from +lo11vut pou1bl, m1n1ba. 

Wha t results do )'Ou ge1'? h 
will ""·ork some of chc time bu1 
sooner o r la1er you'll s1art 
POKEing be)'ond 2048. This is 
the RAM used to stor e your 
Basic program. Suddenly. i1 is 
raining code 160s onco your 
source program. Guess what a 
160 means if the interpreter 
find s it inside a Basic progr am? 
It's 1he token (o r code) for the 
CLOSE command. 

As for POKE 54272 onwards 
to set the colour codes. )·ou'll 
find 1ha1 colour memory runs 
from 55296 to 56295. Again. 
you're simply POKE ing in the 
wrong place. 
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'Uslnc~ ..... 
- · ~-SVlil, 
.. - ~ Haydn ol tll .50 
--od~JolloWiloy& 
50fts(~ 180,c MI, 
A rompu1er wn 1er "ho knows 
1hc ms. outs and roundaboua 
of business invi1es busi ness 
managers considering com­
puterisation to reciprocate in 
learning about micros and m1c­
ro systcms. 

1lu s O\<Crvicw of business 
application software. electro­
nic spreadsheets. ne tworks and 
the hkc certain ly envisages the 
managers in the thick of things . 
There arc instructions on how 
to bneft he programme r and on 
drawing up da1abasc systert} 
specifications. for v,,hich there's 
an append ix. 

If s assumed that armed ~,th 
the nght information. the go-­
ahead entr epreneu r will ha,c 
the abihly to assess what the 
firm/dcpar1mcn1 '-''anls from 
micros. 

As tS usual w11h micro guides 
for the ignora nt (euphem1st i· 
cally called ·1hc perplexed'). ,t 
,~ most useful when gett ing 
down 10 the mtty-gntt y. The 
reader is introduced to speafic 
word processors and packages 
with advice on wha t's popular 
and wha t 1sn·1 and why. Or 
you"rc kind ly told 001 ju st v,hat 
makes a good database, but 
why finding chc right one might 
matter . The questio ns of 
v,hcther to stick with big+namc 
manufacturers and v,hal to do 
about upgrading 1hc equip ment 
arc co nsidered. a nd there's 
advice on a \·oiding the mistakes 
of making false ecooo m1es. 

Also made clear in a ~ 
nonsense son of v, ay 1s that you 
can't ge t av,ay w1lh JUSt reading 
1his book. 

The care needed in gelling a 
reputable consul tant is stressed 
fromthcstart . HA 

'CPIM and Ute Pffsonail 
C-pote~ ~-A Dwyw 
Nd M.raot Crilctdield, pu......_. 
~Mdlsoo-Wnleyot519 .9S 
(_...k, 492- a) . 
I low did 11 all begin? Nobody 
koows . The star t of the story is 
lost in the mists of antiqui ty • 
and the sallds of cime have 
drifted over the opening chap­
ter . One minut e there was talk 
of how micros 'I.Ould bring 
u.scr·fnendhncss to mankmd. 
and the next minut e the re was 
CP/M. 

Saddled v,ith CP1M. v,e"\e 
been trying to mak e the best o f 
it ever since. This book tacit ly 
re cognises this noble strugg le 
fairly early on: 'When you buy 
CP/M )·ou usually recel\e 

copies of the official CP/M 
manuals ... Ifs safe to say that 
begmners ha\C found these 
manual s confusing. Sc\ 'c ral less 
charitable adjcch\ "CS ha"c also 
been used .' 

So: in order to gi\e CP'M the 
benefit of the doub t , )'OU need 
to approach 11 through a third 
part)' . in this case Ov,•yer and 
Cr11chficld. And lei' s admit 
straigh t away. )Ouroulddoalot 
worse. 

This is pe rhaps as lucid and 
useful a book on CP/M (a nd 
related products) as )'OU could 
hopctofind. lt cO\ersa rema rk · 
ab le amoun t of ground at an 
e\•en pace '1.llh a sprinkli ng of 
whimsical illus1rations (plus 
colour) and text that is made 10 
look interesting and 1ha1 reads 
v,cll . 

II isn'1 cheap. bu1 1f you sat 
down and 'I.Orkcd )OUr way 
thr ough almos1500 pagCS)'Ou'd 
pr obab ly cover something 
equivalent to a degree course. 
And it v,on ·1 JUSl beC PIM )"ou'll 
have graduated in. but also a 
wide ,a riely of prog ramming 
concepts a nd a fair range of 
program products. Among 1he 
laucris Umx, "'hi ch maybe the 
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subJect of the next such book 
)'Ou'll need lo look at if the 
1rrcs 1st1blc march of fashion 
proctcds uncheckcd. DG 

'GeltincSlortod_tl!e_ 
HHO'~SIHC«1elt•ndlollo -.-~­........... -H .. £5.95 ,....-i.. 111 .. ... . 
This book is designed 10 corn· 
plement the native I IX-20 
documenta tion ralher than 
compete with 11. It 1s really a 
beginner's guide 10 Basic with 
the I-IX·20as the in1ermediary . 

II purports 10 direct 1hc 
reader /user 1owards program· 
mmg for busmess. wilh special 
reference to its portable possi· 
b1ht1es. 

II 1s \er) basic - starting 
from the beginning a nd taking 
no previous knowledge for 
granted. All the concepts, 1n­
clud1ngdata files, arrays and so 
on are explained and demons· 
tr atcd. the idea being lhat 1he 
reader will e"entua lly be a ble 10 
develop his Qv, n sample prog· 
ram s. For instance. the book 
demonstrales a "ending 
machine program . This could 
represent a typica l I IX-20 ap­
phca11on where po rt abi hty isan 
~sent 1al clemen t . 

The Sl)le has the familiar 
user's guide feel and is concise 
and useful. 

Althoug h the concept of this 
book IS laudable, cfkCII\.-C 
programming. espec ially fo r a 
business where a program's 
rchabd 1ty is es.sen1ial . requires 
a bil more knowledge tha n that 
provided by this shm \Olume . 

As lhe tllle says. this book ,s 
about 'ge ttin g started" 1.11,t h the 
E pson HX ·20- 1t's really Just a 
primerforcomputerbcginners. 
not a dcfini11\c 1ext for prog· 
ramming for )'OUr ow n small 
business. IS 

'CrNti111 Adfflmlre PropaMs Oft 
IINIBBCMic:ro' ~laaWatt. .. -~-­r.Wk:atiollsllt [6 .95 ,....-i.. 121-HI . 
'$pednNn Adfttdurn- • C.ide ,._-,w_ 
Mwewblrn' lly r_,. Bride•~ ,..,-. .. -~ 
Sooosloloeloobet£5.95 
(-k,116pac H ). 
Writin g adventure games is 
probably more fun 1han actual· 
ly trying to solve them (mo re 
remun erative too). It' s not dif­
ficult 10 see why 1his type of 
game has beco me so popu lar 
among com puter hobb) 'ists. If 
you've 1hc type of br:un 1ha1 
delights in sol\fog problems 
then ad\·cnturingand program· 
ming arc a rewar din g combma­
tion , 

·orw:c you\·e mastered the 
tricks of 1he ad\en tur c writing 
trade ... you'll know how to 
ln\'e nt envi ron ments which arc 
self-cons istent . mappable, and 
which can be discovered and 
explored by the pla)'cr): s.a)'s 
the forewo rd 10 Cr~atmg 
Ad, ·~n,,,r~ Programs. 

Two complete adH~nturcs 
arc provided here in the form of 
O racu lar and Journey but thi.s is 
no t just a listing book dre~d 
upassomethingusdul. Most of 
1he mate rial is devo ted 10 
passing on information o n how 
to write and design the thinp 
rather than just copy them in . 

Sp«tmm Ad1·~ntura takes a 
similar route for 1hose of you 
wit h SpeClrums. This is a bul· 
k ier tome and includes chapte rs 
on the origins of adventure 
game s and some background. 

If )'Ou'vc )'Cl to make your 
fi~t programming million the n 
Cr~aling Adventure Programs 
o r Sptttrum Adrentura could 
be a good ca pital invcs 1mcn1. IS 

17 



18 
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about Micros ..... 
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... think seriously 
who you buy fron1. . 

. Je1tes1«op] 
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h'ssurpnsmg whc:tt you a n buy a mlCTothncdays. The 
chcnust, 1hc llC'w~gem. dc:innmcnt sto res - 11 won '1 be long 
before your 001 grttng roet"r lS sdl mg Appl e, n well as apples! 

But who do you rc;mlly tnm ? l)o you honc:sdybd1evc:tlut 
the 'Johnny come: latc:lys' an offer you the c:xpcrt1sc= and m 
depth lmowkdgc: of a specialist' 

Do you hones tl y bdtcvc: 1h21 they h.1.vc: the mnuni Ct' and 
sm us m 1hc mark rt. to offer you a full cho ice of the b.1cs1 
technology and all at proMbly the ~t pn«s around . 

PCN SEPTEM8 ER8-SEPTEMBER 14, 1983 

In all branches ofUS kys, you11 find M1ao pomt, ou r 
spC'CUhst micro computer ckpartmen t . And at M1cropo 111t 
you11 find c:vayt hm g you're looking for. Compu ters, 
Pen phc:n.ls, Softwa re, Programs. expert advice, 1cs1 play and 
corn pan.son faolitJCS. h 's 1hc compktc: nuao S(:rv1tt, plus 
Laskys frtt 2 year paru and b.bour gu.aunttt. • 

Unfonum 11dy we can't guaramtt that you ll find the 
u me sun du ds .invwhcrc dsc=. 

19 



ADVENTURES: PART 2 
Nowforthecrucial stag e in devising your game: planning the map . Advice from John Noad as ... 

The plot thickens 
In pa rt one we covered the basic steps 

involved in writing a comput er adven ­
tur e program. You'llnownccd a rough. 

wriucn description of your ad\'Cntur c. 
several sheets of paper marked out in 
squarcso r OC1 agons. a pencil, an eraser and 
several fclHip pens. The coloured pens arc 
particularly important as we come 10 
create a working map . 

If you have good imagination you may 
alref d)' know exactly what you want 10 put 
into your adventure . Even so, it's a good 
idea to take time over the preparation of 
your map - the creatK>n of the map is 
usually the central activity in writing an 
adve ntur e. Go too fast and you may find 
that, when that sudden burst of creative 
ideas h1ls )'OU. the map 1s a lready near ly 
complete . If that happens then you'll 
ei ther have to re-draw the map (very 
frustrating) or leave out the gimmick thal 
might have made the whole program 
special. Moreover, trying to tum two or 
more pages of a badly prepar ed map into a 
s~ful program will involve unneces· 
sary work. 

You 'll.see that I've updated last week's 
map using a variety of coloured lines. You 
can make your own choice of what colour 
10 use for each function. but you should 
oovcr at least four main options: 
W - see room 14. All room boundaries 
should be marked in red if they ca,i,iot be 

Altemative ly, the tunnel itself could be 
a room , or the means or reaching a 
different level. 
- - see room 10. At firstsigh t rooms6 
and 10 might seem to offer 1he same 
situation as rooms 4 and 7. The difference 
lies in the blue line o n the north west edge of 
room 10. 

lnthis casc lhedoo r maybeopenedfrom 
room 10. bu1 only in certa in circumstances. 
It might be necessary to find a key. o r a 
sledgehammer , somewhe re else in t he 
mau . Or it might open in response 10 a 
magic word wrinen on a wall in one of the 
passaaes . 

'These arc only the basic options tha t might 
be included in an advenlUre map. Provided 
you don't make things too compl icated 
you can add )Our own. 

Until you become familiar with 1hc code 
that you decide 10 use, ifsa good idea to set 
out a cha rt of the colourl and 1heir 
meanings at the side of each map. 
Incidentall y, shop around when bu ying 
coloured pens. When I replaced my own 
set recently I found th at even the cheaper 
pens ranged in price from 60p fo r five 10 
thirty pens for 79p! 

Mcwement codes 

The answer i'5 tha t , somewhere in your 
progra m, you will need to suppl y a tab le of 
'movement codes', based on your maps. 
These codes a rc a central featur e of any 
adventure because it doesn '1 help to know 
where you arc if you don't know where 
you're going. 

Look at room I and you'll sec that the re 
are th ree possible rout es in and ou t of the 
room. But how would the computer know 
that? It can't see the map, so it must have• 
'look up' table 10 tell it which moves are 
valid for each room. 

Now, since we're worki ng with an 
oe1agonal map we need a table with either 
ten or eight moves for each room. 
depending on whether movements Up and 
Down arc allowed , 

Let' s 1ssume that we allow movement in 
a ll ten direction s. ln that case ou r table of 
movement codes for room I will look like 
this:-
N• O: NE•2: E • O: SE•J: S• O: SW•O: 
W•O: NW•O: U•O : 0 • 19 
The logic her e is pretty obvious. The 
variable for each direction is given a value 
that represents the room you will enter if 
you move that way. Where the re is no 
room to which you can move then the\'alue 2» 

cros.\Cd. Th u.s, with one exception (see ------------_J 
below), the en tire outer boundary of your 
map should be outlined in red. as well as 
any internal room-divisions that may not 
be crossed . In my example you can move 
from room 14 to rooms 7, II and 18-o r 
vice versa - but not to room 15. 

By the way, sec how using iflltr,io J 
function lines in rooms 14 and 15 allows 
moves between rooms 11 and 18 withou t 
making the map too confusing . 
,.,.. _ see room 4. There may be times 
when you want to trap a player into 
following a certain route. On my map I've 
done thi.s by placing a door between room .s 
4 and 7. At the start of the game this doo r 
sta nds open . but ifth c player goes through 
it then it automa tically closes. Since it has 
no handle and no keyhole on the far $idc it 
cannot be opened again from room 7. 

To make this clear to myself 1 put a 
purpl e- •one way' - line on the northcast 
side of room 4, and a red - 'no way' - line 
on the south west side of room 7. 
Onillle -sec rooms 1 and 19. Aswclla.s the 
nonnal eight directions allowed in an 
oe1agonal map you might want to include 
movement Up and Down (bot h within a 
single level or to connect up a multi -level 
game) . Here I've created a tunne l unde r 
the obstacle occupying rooms 5, 8, 9 and 
12, The tu nnel connects rooms I and 19 
and, in thi.sexample, may be ente red from 
e ithe r end. 
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::::::: as used in the DRAGON programming series ::::::: 
::::::: Parts 1 to 5 In Personal Computer News ::::::: 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

DASM 

EDIT+ ::::::::: 
FUU. ICREIE N EOOOR end PROGRAMMER 'S TOOl KJT DUO 
Awltl&Mltnow-~from ... RESt1 2.00ptu8SAl!or50pP AP 
,...,..UIICH«1.:111Df ,wielHI-AES. onont~6ASICp,ogram 
CMbe~c:twiged ~::oo~CNrlden.AleO ~.~. ~~~s:e~~ 

~~i~ ~==E:~RE= -All~\MM.,,d~wtilitybht'ICMCeendN•lq)tfttind._, 
.-YIDUN 0--22.000~d.,_.llilllbleto,progr-

R\JM 
""'''' START OF TEXT ••• 

REM 
REM >» E)IH THE FULL SCREE~ EIITOR <« REn ::::1 :,:: : : 1 1:::r:s::::::::1:: 

~~ Prot1 CDnPUSE/lSE 
RtM 
~~ dun• HJ-RES scr• •n to EPSOII FX-80 ,r inhr 

REM run Fron EDIH to dun, actual mHn 
R 

J 

SET Ll!lE SPAC JllG TO 11nH JIICH 
TM,CHU(21l; T; CHRS<S> 
• TO 31 

2,CHRS(21); T ; CHR$<192); CHRS(O); 
•1•191•32 
TO m : PR!tlll- 2,CHRs<PEEX<O);: X•X-32: 

mrn- 2:r1ExT 1 
REn RESET 1,6 llltk LJIIE SPACl!IG 
~rnnt~~mi!~1 ~~;; Ck~$<12) 

... .. ... ma OF TEXT ... 

OUSTCOVERfoftMDRAOON irlciP&Pt2.tt 
A top QWity tlilor-n*"9 c:oo.« w'ilh dolt.oound edgN IO Pfot«:I ,our -A.IIOkwB8CMiero lnd P&Pt2.tt 
l.Jllffl:D SPECIAL OfFIER : • free duel cov... wtth ON** OW* t50 .00 

DEPTPCN 

DASMIDEMON 

DEMON 

HI-RES 
Uf9'Nlto.S1 t,y24dllpYy urtrldget25.30 ~~~=~~--==-=:~ 
we~.amo.t•n<lffl191 . lntac:tthl(eareanun'bltole~to~IC 
IOllow,.OUIOUNhl'l'WlylldcliloNf ...... N 
• Mag, ll)he:IW'dtHlonhMmelCJMl'I 

·~~~:-IAN~~~~o:t~~~~~J: · 
MonEpeon.OKIIIIC ~ 

• Rtdlfir'le W'1 d ,- 24' CNrtcWt 
• SPRfTEGRAPHICSMOOE.,,..,... ttptCNlf~IOtlttnSO,lctot$9rftit 
• Amcn~~~AUTO.REPO.T 
• Exn...,. g;,,.. h !Mling CNJJ.::llrS on h DRAGON~ 
• l- .tJouC 22.000bytiN fol' 8ASC 
• Swich t,et-, HJ.RES w1d normal mcdN • an, .,,.. 
• BLACK on GREEN, BLACK on WHITE, GREEN on BlACK Of WHfTE on 

"'-""' 
• 32 by 11compnblity mode b •dsbn; p,owaml . 
Ht-AIES Is• muM for Nftou. pn,o,afflffllnt. 

BOOKS NOW IN STOCK 
ThtWottung0rtigOn32 ts .M 
Pn>gr9fflffW'lgltwMOt (Zaka,~ [12.,0 

~~~(Warr~ ) ~ :: 

~~~-~~?!" boc* - IMXlmum CNlfvrt t150 

We s upport our software / 
Sttw;tSAE~~c:r:::.~--~~ 

ALL PRICES INCLU0£ VAT 
FAST MAII. ORDERSERVICE - plNN-'dlapP•PortcattrldgN ­

or•flfyocKIOcMO.. 

iililifiliifiMI 
v~ . 

PO BOX 169, PALMERS GREEN, LONDON N13 SXA 
Telephone: 01-882 0681 (24 Hr) and 01-882 6936 
Offices at 2860 Green Lanes (9.45-6.00 Mon-Fri) 
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FOR THE BBC MICRO 
SOFTWARE 

TINY PASCAL - P'9C&I-T Is a 16k Ep,om program capable of 
compiling Source Pascal in&o a compaa and very lase lhrMdld­
lnterpreti\le-c:ode Full edilOf and disc-support are included and lhe 
p,ogram II suppied togethef Wlthcompret.'lsive documente.tlOl'I. 

PRtcEtst .OO+ V.A.T. 
X CAL - An eXpen Compute, Nd«t LNRW'lg ~ in 16k 
Eprom and IUPPQft dilc. No programming ski required 10 =~~=:~~~~=·driven. 

PRICEt65 .00 + V.A.T. 

FORTH - FIG-FORTH in 8k Eprom k>gelt'ltf Wllh ~ -
PAICE £34 .72 + Y.A.T. 

LOGO.FORTH - A 16k Eprom program inlroducng it.. Vfll'I 
powet1u4 but extrem.ty lriendty T\Kttit-Grephic::I tengu,rige . Uset-s 
..0 have full eccess IO lhe Flg-Fonh ttJPP()l'1 nucleus . Ful 
docoolentationilrduded . PRtCEt51U)O + Y.A. T. 
(Spfcial di«ountl available for flducational n tablishtnents for al 

rM abow aotrware) 

HARDWARE 
Always In stock Print..-a, Drsc Drivel IC'a etc . 

FOR THE EPSON HX20 
SOFTWARE- FORTHROM,neludingtuldocumentalion . £34.72 
HARDWARE-Expansion Unit. Paper, MtcrocuMtt N !MC.. 

P»aM phoM for ouot• 
Retail.Mall ()rdeft/Oeajer tnQUlriet IO: 

HCCS ASSOCIATES 
533 Durhem Roed , Low Fell, GatffhNd , 

Tyne I, Weu NEI SEY. Tel . (0632 ) 821124 

Ret..i s-les al9o ac: 
HCCS MK:ROCOMPUTERS 

122 Darwen Street , Bleckbum , Unce . Tet (0254) 172214 

50 AMAZING GAMES 
FOR YOUR 

16/48K SPECTRUM 
Due to the success of th is amazing games tar., 
we can no:;!'z~~: ::,,~•:,;;:,,an equal y 

Now only £6.99 ••eh 

This tape cannot be purchased anywhe re else 
and must not be confused with Inferior games 

from any other source . 

10 games lor 16/48K Spect rum ................ only £3 .00 
Defenderfor48K Speetrum ...................... only £2 .50 .. ___ ...... _. 

We require arcade quality games for the 
Spectrum , and can offer up to 50% royaltles for 
the right games. Please send your game at once 

for Immediate attention . 

All orders sent w ithin 3 working days. 

Post your cheque or postal order qulckly to 
avoid disappointment to: 

~ ANCO SOFTWARE ~t:; 
25 CORSEWALL STREET, COATBRIDGE ML51 PX 

22 

QUICK, SMART 
AND EFFICIENT 

" ... ~~l:..;.:;:;.~; .= 
~.:.=-"..r:..~~-:::: -Pll O•A.SLV THE l~'T 11'.IT 

AVAILABLE AT Dt:.tlMT EU' 
THE LOWt;ST PRICE. ,, .. ,, 

sn :t.··nm\1 uPGaAot: 
\ ' IX&~ CARTR IDGE B 

=~ritl~ = ;:,::w•e:.:.:... 
• •-YlC-lOres,1'3M"'-.of 
.... -,.-,111o<u1...izw 
lWl..,..'"otn•,-,-IMJL _, ~_,,., ~b)WI°'"" 
=1:..~---__, ·~~-=-.. -. _,,,..,. _ .. ff_~~P"" .. _. 
• 'G .. ~ «~• ..... 8ASK ---

.WHRClu :onCA a 0.5.4.Wli.AIICl.AY CAIIONC). I j j j j j j j j j j j j j 
Ovt.lUli.U cusro,,ew ~ AOOU ,M, • p. 
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00 will be O (which is why room numbcn ng 
mus l stan a1 I and not 0). 

Th.is isn 't the only met hod of calcula ting 
movement, but it does ha\/C the advantages 
of speed and simplicity. Its main handicap, 
shared by most other methods, is that it 
tends to cat up RAM space. 

lf you' re able to use disk drives then the 
space problem does not cxis1. of course, 
siooc only one set of codes will be in RAM 
at any given moment. If you have to store 
the codes in an array , however, you will 
either need a twc,.<iimcnsional array o r a 
number of one dimensional arrays (in the 
Lynx, for example). Moreover , you can 
end up with the same information in two 
separate sections of RAM - in the 
program data statements and in the array 
made up from that data. 

Attually , there is a wa y round this latter 
proble m which involves POKEi ng the 
table into the space initially occupied by 
the data statements. 

Assuming that a 'square ' map -
allowing movement in four directi ons only 
- lake s up IOOblocksof RAM (rega rdless 
of the storage method ), then a square map 
ind uding Up and Down movement will 
require ISO blocks , an octago nal map will 
use up 200 blocks, and an octagonal map 
with Up and Down moves wiU need 250 
blocks of RAM space. 

The moral is clear . If you' re working 
with a limited a mount of RAM , say 
16-20K , the n your best bet is to stick to 
square maps . I' m a fraid 1hat this applies 
even if you arc getting one of the new 
Sinclair microdrives $incc these allow 
sequential file reading only. 

Character definition 
One of the great unsettled questions 
discussed among computer adventure s is: 
Should a player 's (fantasy) characteri stics 
be dictated by the player or by the 
computer ? 

In many games this problem doesn't 
arise since the player is given a character 
which doesn't change from one end of the 
gametotheothe r. Tbishastwodrawbacks . 

partk:ularly ingenious the overall result 
will be rather like a game of Space lnvadeB 
in which each wave of aliens starts at the 
same point and moves at the same speed as 
the wave before it . 

The second d rawback shows up only 
when you've completed the adventu re. 
And in a 'sta tic' game that' s about it. 
Unless you happen to like action replays or 
have a really appall ing memory the re's no 
point in playing again . All you can do is go 
out and buy a new ga me. 

Generallyspe a king, thecharacteBin an 
adventure fall into one of three categories: 
the hero/he roine, other leading charac,. 
teB , and the minor characters . 

So wha t"stheal ternat ive? Actually there 
are two, and I'll be discussing t hem in the 
concluding part next week. Meanwhile, 
there's another ma1ter to be conside rcd­
the inhabitants of your adventure . 
"- ...._ All thechar acteBi n an adventure 
should, of course, rela te to the main 
story-li ne . It's possible to have a bare­
chested , axe-wielding he-man in a space 
adven ture, but an eight-foot, war-crazy 
alien with a lazer spear could be made to 
serve the same purpose, and would fit 
more realistically into the plot . 

Whe n you come to define the character 
to be used by the player, then, there are 
two main points to be considered. Try to 
make your hero/heroi ne a little out of the 
ordinary : think of the ways that fictional 
spies have been depicted over the last 80 
years . 

At the tum of the century spying was not 
the done thing , a nd in books at least British 
spies were usually innocent civilians who 
stumbled over military secrets by accident. 
The First World War cha nged peop le's 
views a bit a nd before long the gentlema n 
spy appeared: tough but well-mannered 
characters like Bulldog Drummond in the 
'20s and '30s through to Dick Banon, 
Special Agent. in the '40s a nd early 'SOs. 

Next came James Bond . still a gentle­
man (of sorts), but one who depended 
more on high technology tha n sheer 
strength . And lastly the mackintosh bri· 
gade, character1 like Harry Palmer and 
George Smiley. ord inary people doing an 
unpleasant job in a n unpleasan t world. 

Each of these character types may look a 
bit old-fashioned now , but each was a true 
original, and a best-se ller when t hey first 
appeared. 

Secondly, resist the temptation to make 
your centra l character a supe r-her o. The 
player should , ideally. have an u.actly 
~SO chance of complet ing the adve ntur e 
successfully. Stack the odds too heavily 
aaairlit the player and he will get frus­
trated . Stack them too heavily in the 
player's favour , on the other hand , a nd you 
remove the challenge and excitement from 
the game. 

Getting this balanc e just right is seldom 
easy. but it's well ,,_,orth the effort . 
Otliltt' dtanden. Describing the occupants 
of categories 2 and J is more difficult , since 
thei r existence will depend upon the 
imagination of the individual writer . 

Broadly speaking , leadi ng characters 
will appear more than once during a n 
adventure , and their relati onship with the 
hero will play a ma jor part in deciding the 
outcome of the game. 

Where such a character is one o( the 
'good guys' he must be persuaded to assist 
the hero . If he is o ne of the 'ba d guys' he 
must be defeated or outwitted . ln the bes t 
adventures, leading characters are not 
ide ntified in adva nce. It is up to the hero to 
sort the good from the bad a nd to act 
according! y, 

To illustrate the difference between 
these leading characters and minor mcm­
ber1of the cast let's suppose that one of the 
characters is an old man . 

lf he is one of the minorcharacteB then 
he will almost certainly exist at one 
location only . Should the hero mut this 
character then he may gatn some ptcce of , 
possibly, useful information or be set a 
problem to solve. 

Either way the outcome of the meeting 
need not be essential to ensure the hero's 
success. 

However, if the old man is a leadin& 
character then he will probably appear at 
several different locations, or even accom· 
panythc hero on his journey . He may, for 
bette r or worse, be in disguise. And the 
inform ation t hat he offers or the riddle that 
he sets should be of majo r imponancc. 
Indeed , if treated correctly , he may even 
provide extra information and/o r the 
answer to his own riddle. 

Thus minor characters tend to rate the 
same degree of importance as any other 
task , trap or problem facing the ad\·entur· 
CL 

Lead ing characters. where they exist , 
should be as important as the her o himself . 
In this wa y they help to give the game a 
sense of continuity. The more real they 
appear the more satisfying the adventure 
will be for the playe r . 

Next.WMII CreatingyourcharacteBand­
themostdifficultpan - planningthe 
'interiordecor'ofyourrooms . 

First, if the player is to be given a genuine 
sense of progress (othe r than simply 
moving around and achieving a set goal) 
the n at lcti t some of the prob lems within 
the game must be interlinked . For exam· 
pie, th e answe r to a ridd le posed in room 39 
might be a wo rd which is spelt backwards. 
Late r on this fact may become a clue to 
dealing with a sea:ion of the adventure 
which has been mappe d in rcvcl'$C- to go 
south you ente r .. GO NORTI-1", and so 
on. 

An ad\lcnture which lacks this clement f 
of character progress can easily become IC 
noth ing more than a set of unrela ted j 

Lpu'--ules~·~A-•d~•-•l_ess~'-hose~~pu_nl~e•~"-•~~~~~~~ ~~~~~~~~ ~~~~~~~~~--' 
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Ken Hook reveals the ways to get maximum efficiency from your Colour Ge nie. 

Basic can never match the execu tion 
speeds of machine coded progra ms. 
On t he ot her nand. writ ing and 

debuggi ng machi ne language progr ams is 
not easy. Even the smallest of programs 
can take hours to debug. The slightest 
error can send your program on a journey 
to nowhere , and Juve you staring at a 
blank screen. There arc no error mes.sages 
flashed up on the scree n to help you find 
the error q 'Syntax Error in 40'. 

To efficiently de-bug a machine Ian· 
guage program, you sometimes have to 
play oompute,s wHh you, code. Obv;i . 

I MEMORY lAYOIJ!!! 

ROM 

Communication 
Arn 

Text Display 

Ill Res Display 

Bllsic Program 
Text Storage Area 

Silllple Variables 
!Builds Up) 

Arrays IBulld Upl 

t 

Free Area 

STACK BUILDS DOWN 

STRING Builds 
SPACE Down 

Genie genes 
ly, lo do this, yoo need to have a good 
knowledg e of how your compu ter works . 

Wit h most programs. a happy medium 
can be struck . TilC bulk of t he program can 
be ~ritten in Basic. ~i th machine code 
sub-routines handling the par1s that need 
to be speeded up. For instance, if your 
program deals with a 'sort" routine. you can 
speed th is section up by a factor o f I ,OOO in 
some cases. And this is only one example 
-gra phics. an ima tion, utilities can also be 
aided. 

RAM structure 
When you use the Basic state ment 
CLEAR 100. the Colour Genie clears this 
amount of memory at the top of RAM, and 
immediately bck>w this space the compu­
ter puts the Stack Arca . The Stad. Arca 
builds down from high memory to low 
memory . 

You can deduct from the Genie's 
memory la yout (lch) that. if you place a 
machine code program at the top of 
memory , and then your Basic progr am 
execu tes a CLEA Rnn whe n you run it . 
your machine code routine is no more . It 
will ha\'e been O\e r-wr1tten by the String 
Arca. This is the reason you save memory 
on power up. Once you have answered 
MEMORY SIZE'!. your subrout ine is safe 
from t he house-keeping of Basic. 

Studying how the Basic interpreter 
works and where it stores information will 
help you to write handy utilittes. For 

- !IC! ..,,.. lM3 

"" llCI 
~ -.... ll5I 

Sc-. WI - 1111 
hot lH, .. -Cw lrll 
Iii llSI 
Coll 151,1 

~ -
COIIE 

II -

example, you can channe l all LP RINT 
inst ructions 10 the screen without having to 
change the LPR INT instruction to 
PRI NT. 

ASCII 
Most computers use ASC II (America n 
Standard Code for Inform ation Inter­
change) when dea ling with sta ndard char­
acters like' 12' or 'yes'. ASCII is coded into 
7 bits (0-6), whteh means 1ha1 128 separate 
codes can be defined from a byt e. With 
normal characters (1.3,a B,+,c tc). bit 7 is 
reset to 0. With graphic cha racters bit 7 is 
set to I, which gives the computer a furt he r 
128charactcrs that can be defined from one 
byte. 

In the Gente this is funhc r expa nded by 
the compu ter looking at addrc55 43 IC Hex 
to see which charac1cr mode you have 
selected by CHA R n. The conrrol codes 
(Cursor Up. ctc) 0 through to 31 arc non . 
printable charac 1ers, but can be used 
within a Basic program 10 fflO\'e the cursor 
around the screen, foreumple. or to clear 
10 end of line. 

Basic 
To really get to grips with ROM and RAM 
you need a disassembler which will allow 
you to loo k. anywhe re in them. and will 
print out the instructions at each address. 
~li ng I allows you to PEEK anywhere 
in readable memory . It will display the 
memory location followed by whate\'er is 

.• .. 
a - -13 Joi !Ml 
II FCI lU9 
a Fem *' • - WI 

• ... DI • i.. ICII • - Jm • - lll5 
ll - 1222 
II Flo! 1411 
tl ,.., :m 

" ~ --D 
JI .. 
• !I 
11 m 
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in !hat loca 11on. lf1he value in memory has 
an cqu1va len1 ASC II ,alue it will print ii. 
Othcrw i"-' 11 w,11 print t he actual value 1n 

that location . Th ,._ program 1s not a 
d, .. aS,M"mhler. bu1 "'II allow )OU to 1n,e:i.1i­

ga 1c a few 111tcre\1mg po111h of 1he Ba~te 
ROM atld RAM . 

Using the program. l~k at loca11ons 
14640 10 14763. II sho uld look s1mil:1r 10 
this : 
nnn OLOU R :nnn : CO LOU R:nnn: 
EYPAD ......... (where "'"' ,,. a 
number). TilC;,e look hkc Cokmr Genie 
commands . .tnd they are. 

Reserved Word Lists 
You ha,c JUS1 been sp) mg o n one of lhe 
Co lour Gemes' Re'iervcd Word Lists. 
Whcn_e,er )OU t)'pe ma Basic statement. 
~g: 
I CLS 
2 PRINT ··T III S IS A TEST ... 
111sscanncd bythc mterpr cter forrc-.ened 
"ord s. When a ma1ch is found, t he word is 
replaced by a number. unique 101hat "ord. 
called a token . The ,tatc mcnl 1s now 
·1okcm!>ed' and 1s sa,ed m the Pr ogram 
State men t Table (PST). 

When t he program 1s run. the co mputer 
hands control O\ er to the Execution 
Dm ·er . v.h1ch scans eac h ~tatemen1 for 
tokens. and ,r one 1s round. p .rs;sc~ co ntrol 
tolhe rou11ne wh,chdealsw 11h 11. But how 
does che compuccr know v. here che 
'iub rout1nc l'i for a par11cular1oken?Th i'i i'i 
the part v.C arc int e rested 1n beca use. ,rwe 
know hov. the com put er finds th e sut,.. 
rout ine. we can find it also. an d then v.ecan 
use th, ,. same subrouune in our o v.n 
machine code programs . 

In the Colour Geme th e re a re.two mam 
Reser"e Word L1s1s: one at 1650 ll ex and 
another at 3930 I le,c (the one )'OU ha,c Just 
bee n looking at). When 1hecomp uterspo1,;; 
a token ~g INP UT . 11 know~ 1mmcd1t1tcly 
v.h1ch routine to branch to . The value or 
lhc '>Cr)' first token 1s 80 (EN D ). and all 
othe r tokens are mcrements on this 
nu mbe r. 

With INPUT • 89. for examp le. the 
computer JU'it ded ucts 80 from the token 
and add s this to the first location. \\h1ch 
gnes l hed ,splace mcn t IOfor thecommand 
INPUT . The com puter no w jump.; to the 
Verb Ac11on L1~t. ..... hich folio ..... '$ on the 
hechorthe Re)tCn.ed Word List. and kcc~ 
gomg unti l 11 reaches the IOth add rc,;s (an 
addre,~ ·~ held m IV.0 b)'ICS. 'iO II IS in fact 
the 20th poo.111on dov.n 1he !ab le). Her e It 
finds the addre'iS of the routine 1hat 
handle, the I NPlff comma 00. and Jumps 
to that address. 

The token forCLS 1s84.and th e address 
or the subro utme 1s at OCl9 11ex. I n a 
mach ine language program. knov.1ng 1h1s 
informat ion, mscead of wri11ng numerous 
hnes o r code to clea r th e !JCrecn. v.e JUSI 
need the 1ns1ruc11on CA LL OCl9 and like 
magic lhc !JCrecn ,s cleared. 

Take a look at the 1ablc ( left) v.hich will 
mterC!rll bo1h cxixneoced program mers 
and beginner;;. as 1t g1, ·es !he addr,e,.ses or 
mo!il o f the new co mmand s used m th e 
Colour Genie. One (unher com men t on 
lhe matter o r tokens . The new lokens on 
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the Colour Ge nie s1ar1 at 80 bul arc 
prefixed .,...,th FFlkx. '" 1he token for 
C IR CLE as FF891 1Ex. 

Basic statements 
Basic s1atemcnts m the Co&oor Genie start 
ah er memory locat ion 5800 ll ex, and are 
stored as shov. n 1n table 3. 

Th e firs11wob)t c,con 1a1n the addres.sof 
the next hn e. These arc followe d by l\110 
bytes conta ining lhe hn e number. followed 
by th e Ba!r11C s1a1cmcn1. and the end of1hc 
hne 1~ marked w11h a zero. If you use 1he 
program for hstmg I to look al 11selr. )'OU 
witl "Ce.,...hat I mean. Fors 1artaddress1ype 
22528-anyen daddr ess"' illdo . Youcan 
hold t he display by pressing Sh1r1. 

Lis11ng 2 will copy any part of memory 
you w1~h and place eac h Hllue mto a neat 
da1a s1a1emc ntfo r you. Whcn111sfintsh ed. 
all )OU need 10 do 1s dclele the lme!rl abo,e 
the data s1a1ements and type your p rogram 
aflero r befo re thes tat menls. lf )ou v.rite a 
machine code subrout11lC 1t v.il\ e,en copy 

isting 1 
10 DEFIHT A-Z:MM L 
20 CLS1C«..OUP7 
lO Hfl.JT" STAPTJHG f.tC>OPESS"lSA 
40 11#"\JT"Et-OIHG AOl'PESS'"tEH 
~ C\.SJFL-0 
60 FC!f' L•SA TO EA 
7e .,. •PEU <L' 
80 GOSlfi::00 
100 ~£"'.T 
110 won: ltlPVT"AtlOTHEP PUr"H:.t 
120 IF Af•"V"THEJl GOTO 1'50 
130 EH(\ 
1~ JHPUT '"SHf'tE A()(IFESSES";Hf 
160 IF Af •'"Y" Tl£H GOTO '50 ELSE GOTO :0 
200 IF Pt 33 GOTO 250 
2 10 JF P1' IZ:: GOTO ~ 
220 IF FL•O COl.OUfN:PPJtffL= :C«..OL.,.8: 

FF'IHT" " ;: ((IL0t..lP6 : PPltlTC...,P t rPt' l : 
:GOT0:40 

230COl..~6 1PP1HTCHPf <f'11; 
240 FL• J:PET~ 
.:-50 OOSUBJ.001Cct.ot.1?•:PPJHTL1 : cOLOUPe : 

PP Jiff" ": :COLOl.,.t>:PPHIT N 
.;'60 FL-0 
.;''."0 PETUPH 
300 IF FL•I THEN FPJHT: PETLF'tt 
310 PETL.f'1i 

:1;;:~a:~POKE11mtomemoryfrom !=:: ~INTA-Z 

The pr ograms tartsbya~ k1ng for 1hes1an 10020 IHPUT"STMT '4()(1KSS" JSA 
and end addrCS.SC!rl o f th e area m memory :::,.3: l:fJ;~>~SS" 1 EA 
yo u want lran~fcrred 10 Oa1a S1a1cments. 1~ GOSUellH20 

listing 2 

The fir~, part or 1hc program deals with 1~ Y•SArX~l'4•:oosuet 0460 
savmg lhe <ilmple ,ariable space. To copy := ~~:~::::::::~:=::::: 
1he me mory into data we ha, ·e to ma ke 1~ Y.~'81X•U...1:SEl!iOSU310460 
room for the new pr ogram Imes. butas)·ou 10100 ~~~=-'i~<li-+4 13f ) 1 POi El H40F9, 
can sec from the memory layou t , 1he ll'.'l l0 GOTOIOIOO 
simple , ·ariablc lis1 follows right on the tail 1e 120 B£•PEU'(I.H40F9> +256.tP££1".<t~..A> 
ofour 8as.icprogram ,a nd1fwccxpandthc 10130 :•IHT <LE'26 >• 110 
program ..... e v.11Ide~1royt h1!rlarca. !:~;: ~~-i~~z~!~ .4 

Th e progr am geh O'>er this b) firsl 10160 tS-llE•Z 
PEEKmg the ad<lre~ a1 40F9 ll cx v.h1ch :::: ~11~~~1~ co ntain ,;; lhc pomtcr 10 the simple va riable 101':10 N:FJNT A-Z= MNl , H, 1 ,A,X,'I,.,. 
space a nd end or Ba'iic program pointe r. 10:-00 00Sle16'20: SA-SA-1 
This da ta is lhen saved a long .,...ith 01he r 10:1e FOPl•lTOl.E STEP 26 
rele, ·anl values m Imes 10060-lcv;)(l , The :~~ r~fi:;O•:!'!< •LE)•tL E-I> tCI•25 LE) 
new end of program is calcula1ed m hnes 1e:A.e PT-t«..• 21'1'""-N•X.P T 
10120-10160 and the \'alue of 110 is 102'0 GOSU31046e 
calculated by looki ng at the v.ay Basic 1~ rn~ ~:;:~~l/T.t3' 
stored: 2 b)1~ fo r pointcrto nc'<I Lmc+2 10~ T•T•2 
bytesoontam mg hne number+ (26da1a !:~ ~:~ T~1Pt •PEO:<SA•J ) 
statcmcnt so f 3b) Ceseac h)+ 25b)Cesfor·.· 10~10 FOP H•lTOJ 
+ I by1cforcndof11nemarker + I byte for !OJ~ G-& 10 
data token and 1 byte for ,;pace (<iee Jines 10:ne OS•IHT<PK G) 
10260·10270). ::~ ;?;~r·DS• •S 

The RUN 10190 re stores lhc variables 1e~e Pt•PY-OS •6 
by PEEKmg mlo 1he locahons v.c s.a">·ed 10370 t£'1tT 
them m during 1hc first part of 1he ::l: ;:~!j~~;E;~~·T•l:HEXTJ 
prog ram . The progra m searches for the 16'88 Y•EN+t1X•tt..1GOSU11046e1t1...•TO£XTJ 
end of hne marker. then searches for the IMIB ......C1X•IL1GOSUBt6%01Et1> 
nexl end of hnc marker. Aflcr m · le.4:;.>e ~~~·;::::;;;~;~~:::::::?;: 
crement,ng 11-.clf 3 b)'ICS pas1 1h1s. 11 finds BE-PED'< 
!he last hnc number u~d by ou r previous ! :!~o~::~ <lH41• 1 > 
program and 1ncrcmcn 1s tJus 10 be lhe firs1 10440 LH-PEEI <EJt•:S>•2'6"-PEE• <El1••>iHL•BE·2 
line nu mbe r of our daia sta 1ements. 104'50 PETU'-'tl 

Afcer a success ful execu t1onof·memory 10460 H• I HT<Y ·2%> 1POrEX+t , H 
grabbmg' )OU will be con fronted with 1he :::: ~~l,Pt~HT(Y,,~) •256 1 P'l>-£><,Llil 
READY sig n . If you now h!rlt your 10498 FOP EN-eE·4 TO BE·Zt.8 STEP·l 
progra m . )OU v.111 flnd a neat set of data :~ /b~g<Ot>•OHEt• RETI.Ptf 

~~~i~\~ ...:~~5;: ~d~u':::1e~ ~ 1e,20 r'~"~THIHG WPC»«i 00 '1AFt'.EPS 

:~ ~~~tr':mdr~af~:n~uo~~~t~~~,,;e:~: '-'-'
105="'- ''-'-""'--------- -~--' 

(that's the reason for 1he high prog ram POKE your data . 
numben;) . a nd re-read the data w ith a loop Don't be wor ri ed ir the screen freeze s 
eg: FOR I • nnnn TO nnnn: READ during !he creation or data statements. as 
L.PO KE 1.L: NEXT. mmn be1ngt hc sta rt with a long 'da1a grab' 1he basic prog ram 
and end ad d ress of v.hcrc )OU want 10 will take quil e a v. hile. 
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Camilla Martin looks at a briefcase-size por ta ble with tape and prin ter from Sharp . 

Portable micro 
looks Sharp 
The first thing that strikes you about 1hc 

ocw Sharp MZ 731 portable is how 
(cw pieces it consists of. It's made of 

lightweight. durable plastic. and oomes as 
a standard keyboard with integra l plotter. 
speaker and cassette recorder . 

The whole ensemble is some I 7in by Jin 
at 1he back, 1he height tapering to a couple 
of inches at the front. It's highly portable. 
Vl'eighing less than the average briefcase. 
and is easily tucked under the arm. 

Documentation 
The manual provided is adequat e, and 
includes 1he now fashionable cartoons to 
lighten the subject maner. 

For the first time user there is an 
extensive briefing in S Basic with explana. 
lions of each function. and an appendix 
listing reserved words. However. the 
format of this sce1ion brinp up the deba te 
about how best toinstructabeginncr. You 
could get them used to making their 
parttCUlar type of machine work - in this 
case cassett e loaded programs and the 
commands specific to Monito r IZ-OJA -
or you could 1each them the rudiments of 
the structu re behind storage and retrieval 
of info rmation. 

I( you feel strongly abo ut the lauer. 
perhaps because you intend to upgrade toa 
less portab le but more powerful machine 
later, then t hi.swon't be the tool for you. 

The B .. sic has its own monitor program 
which greatly extends the power of the 
machine by aUowing you the use of machine 
code programs, and which has a text editor 
that follows the same type o f screen editor 
as Basic. This familiarity will cause few 
problems - allho ugh ii is not extcnsi\'ely 
documented. Neither arc the machine 
code commands and a novice program mer 
might well find the sample program 
complete ly baffling. I think it assumes 
perhaps too much knowledge on the part of 
its readers. 

Construction 
The Sharp is up to t he usual high 
construction standards of Japanese pro­
ducts, and comes asasingle.compact unit . 
At the top left hand corne r, next to the 
plotter and casscue recorder. is a three 
inch square vcntillation grill. The speakers 
for the internal sound arc located under · 
neath this. Sound for these is contro lled via 
Basic commands. 

There arc nine major sockets and 
oonneetions on t he back of the machine, 
including a power switch, colou r onloff 

" 

switch . a fine·tuning colour trimmer. a 
reset button and a volume control for the 
speakers. The laneris a little exposed, and 
difficult to manipulate. 

There are two meta l plates screwed on10 
the back. behind which are the printer and 
UO sockets. The 1/0 appears to be a bus. 
but is actually a board edge conn«-tor 
rather than a proper connector . On the left 
hand side there arc two sockets for 
connect ingyourlV /monitorto. Thefirsl is 
labelled 'video" and gh·e rather wobbly 
displays towards the bouom o f the screen. 
toget her with fairly dodgy colour. The 
other. labelled ' RF', gave a stabk: screen 
and clear colour . 

In between the TV sockets arc the 
channel volume switch and the colour 
on/off switch. Next door to the recess 
housing these four 1san RGBsign al output 
DIN conllCClor for use with the Sharp MZ 
1004 monitor. Benea th these outputs are 
the read and write sockets supplied to 
connect to any standard exte rnal tape 
recorder. On 1hc right of these is a plastic 
covered connection sockcl allowing joys­
ticks to be connected . 

The on/off switch 1s handily positioned 
on the extreme righl of the machine's rear. 
t he reset being less well·placed more 
centrally on the back·p late. The machine 
also has a Frame Ground terminal output 
just below t he power socket. Sharp has 
clear ly left little to chance as regards UO. 
1l,c RF. ho.,,·c,·cr. docs not allow you to 
se nd sound through )'Our 1V set. 

Keyboard 
11,c keyboard has the standa rd qwerty 
format. but it is dominated by one 
horrendous problem. It is rigged with shift 
the wrong way round . so characters come 
out caps locked unless you ask them 
indiYidually not to . To do this you use the 
shift-function key ... which you can't 
lock. This is no doubt handy for Basic 
programming , but useless for text writing. 
If s no surprise that there 's no mention of 
word-processing in the manual. 

In addition to the ordinary but upside 
down shift . there arc two further shifts 
which allow acccs.stoa wide range of block 
graphics. two per key. There arc five blue 
function keys at the top left. and a cluster of 
four cursor keys to the right of the main 
keyboard. The break key is situated at the 
top right. safely out or harm's way. 

Immediately below t he 1ape deck the 
delete key is raised larger than life in a 
separate batch of two keys abo\ ·e the rest. 

11,c keyboard itself has SC\'cral modes of 
ope ration. It can be used for text editing . 
and then switched over to graphic charac­
ters, which arc deptcted on the lef1 side of 
t he front vcnical face of each key. 

Use shift with this mode and you will sec 
t he character shown on the right side of this 
face. It sounds alarming. but all graphic 
options a rc actua lly visible at all times. 
despi1e this description. 

To switch from one mode to the other 
two keys arc added - Graphics and 
Alpha. Alpha denote s alphanumeric. in 
case you were wondering . although ·text' 
might have been easier to understand to the 
uninitiated. At the top are the five 
·function" keys which can be set to any 
definition by use of the DEF KEY Basic 
statement expla ined in the manual. Initial. 
ly they will be preset to certa in common 
commands. such as RUN+CHRS(l3) 
fearriage return). LIST and AlITO. which 
arc programmed when Basic is loaded 
in10 memory. 

Screen 
Eight colours (excluding black and white) 
are available - t he seven colou rs of the 
rainbow excluding orange. with pale blue 
replacing violet. But blending rou1inescan 
bedevelope.dtoallowa far. far wider range 
of shades to be produ ced. There seems to 
be somewhere in the region or IOOof thesc 
available. 

A demonstra tion program called 'Open· 
ings· is supplied with the machine, and this 
shows off the graphics. sound and most 
particularly 1hc colour capabilities super· 
bly. Within the Basic listing is encoded a 
call to an assembler subroutine for O\'Cr­
laying the eight cok>urs in tum 10 produce 
subtle shades. but there is no documenta­
tion of this in the manual. 

In orde r 10 set any of the colours. you 
first have to set four parameters -a n x and 
ycoord inate for the character, the charac­
ter colour and the background colour, in 
the format CO LOR (or COL.) X.Y.C. B. 
where C and B represent numbers speci­
fied in the manual. 

If you wish to specify a colour for a ll 
characters. a comma bypasses the un· 
necessary coordinates (cg COL. .. C.B) . 
You can set the display colour alone by 
typing COL. .. C .. and the background by 
typing CO L .•.. B. 

Storage 
A cassette recorde r with the $1andard key 
format is built -in on the top right hand side 
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n.ttr..t_,IM~MZ7ll l ...... J .... tlll~..,.__...., 
.............. . ......... c.....e1:e .. h.Wttartpt.,.... .... 
..... n. ........... e....-. .. ,, ... ., ...... ~ .... 
...,..bbldms.....,.._.calNtt& ... • umlleNNtllli..t ...... ..,. .................... 
or 1he machine . If s ope ra1cd simply by 
typing LOAD then pressing play . It seems 
fairly reliab le. and every 1apc I tried 
loaded first 1,mc. Howc,·er. the cassen e 
opera1ing system - ir 11 can be called t hat 
- ,s ,cry weak . 

There is no provision ro r anything more 
than 1he most rudimcn1ary of filcname s. 
no header block which could be used as a 
directory, or anything in the way of motor 
cont rol. 

There' s no mention of disk drives 
coming up - indeed ·or floppy disk· had 
been carefully inked oul in lhc review 
manual- and there's very hnle informa· 
lion on add~ns in general. or rccom· 
menda1ions aboul 1hc software that can be 
run on the mac,hine . Th e re,•iew 731 came 
with j~t two short cassettes housing 1hree 
programs. including the Basic language . 
The implication appears to be that you 
should create your own! 

Plotter 
The plouer /printcr is 1hc only pa rt or the 
initial seuing up that might cause prob­
lems. and unfortun ate ly the relevant 
scction is placed in the middle or the book . 
The index points the way or course. but i1 
would surely ha ,·e been bcner to ha ,·e this 
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piece nea rer the closely-related section 
which talks you 1hrough slarting up 1he 
machine. pa rticula rly as e,·eryencourage­
ment is made to use the printer right 
lhrough the manual. 

A lii it is, I 'd ba rely uecuted a couple of 
programs befo re I was itching 10 try the 
plouer . This consisb of a small print-head 
that looks like a bundle of pcnals, and ,s 
capable of producing 80.40 or ten cha rac­
ter widths in four different colours, blue. 
black, green and red . It prin u onto 
con1inuous paper which feeds back 
lhrough a slit beyond lhe cover. Pr inting 
with the cover in place is therefore feasible 
-a nice touch . 

If you leave the pens unused fora couple 

or days or so. they seem to ha,·e a lendcncy 
10 dry up . You t hen ha"e 10 remo,·e 1hem 
(using 1hc eject lever described in t he 
manual) and use them by hand to get them 
going again. The principle or1he swivelling 
print head seemed to work vtd , though 
perhaps not in the manner you'd expect 

When commanded to swop colours 
part-way thr ough the line . the head 
5CUllles back mto the recesses at the left . 
and there twirls to present a new pen. 
accompanied by noises like a small crea· 
ture feeding. before sliding back out toi ls 
previous position. 

However. I gave it some hou rs worth of 
printing to cope wi1h, and it didn ·, falter . II 
is capable of graphics. bu t 1rying to print 21..,. 
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.,.27 outgraphicsforms in text mode leads to the 
Hex equivale nt being sent across in a 
different co lour (usually blue ). When 
using the print er in graphics mode . 
repeated lines ma y well become rathe r 
blurr ed . appa rentl y due to the use of 
ball-pens. so double line spacing is advis­
able. 

TilC commands to switch the prin ter 
between text a nd graphics modes are 
simple directive s such as: M. TS to mean 
text, and M. G R for graphics . Similar!)', 
there arc easy commands for selecting 
whteh coloured pen should follow (black is 
the initia l one) telling the printer to LIST 
50me program or PR INT a str ing. for 
example: PCOLO R 3. LJSTIP. PRINT IP 
(wilh various length settings) . 

In all cases there arc abb reviated 
formats, like PC. 3. TilC manual encou r­
ages its readers 10 use at lcas1 the tcx1 
printer as soon as possible . Afte r listing a 
couple of programs on the prin ter you arc 
ready to tac kle the mysteries of graphi cs. 

Here the manual is not so kind . From 
siuing dis1rae1edy look ing from book to 
screen (which alwa ys breaks conccnt ra· 
lion) and half anticipating the simple 
leading in functions. you are pulled up wit h 
a lurch to find tal k of relat ive coo rdinates 

"' 

and relative d istances from variabl e ori­
gins. 

Operating System 
Since lhe compulc r is referred 10 by the 
manual as ' clean ' , meaning that no lan­
guage is fixed into the memory when you 
switch on , it 1s necessary to pick up the 
rudimentsoftheopc rating.system. This is a 
small (4K) program . sitt ing in ROM . 
which has a very few ae1ual commands . 
'Those it has must be augmen ted by calls to 
machine code subrou lincs . 

It is called Monitor IZ--013A. not to be 
confused with the Basic mon ito r program, 
and its call-instruction SCI is 10 be found a 
good way through the manual in chap lcr 
five. The re isa useful indc xo f thcsecallsi n 
the appendix, along with notes on the 
general use of so ftware a nd hard~ a re. 

Under the Mon itor function it is possible 
to addr ess the machine ·s memory direct I)'. 
at lhe same time calling in prede fined 
routines . At the very back of the manua l 
arc several pages concerne d with Z80A 
assemble r listing. itsinst ructionsct and the 
program list with comments , 

Expansion 
As far as con nect ing externa l devices is 

conce rned. 1he chapte r which offers gui· 
da nce o n connecting 10 a monitor display 
or 1V set goes on to discuss the othe r 
peripherals. In tu rn it spells out clearly 
what 10 plug in where for a separate print er 
or casscne recorde r . of1en referring to its 
own ma kes of each . The software/ha rd· 
ware notes at the back of the book issue 
warn ings abo ut using 01he r makes . 

However , on the wiring side , the manual 
assumes other sources of information will 
be available and me rely provides an 
unexpla ined con figuration signal diagram 
furthe r on. Thi s is set amongst circuit 
diagrams which arc a bonus for the 
technically minded, but ove rall I do not 
think enough inform ation has been pro­
vided to make the going easy for add -ons . 

Verdict 
The market I feel 1he Sharp has been 
designed for is the keen beginner. or 1he 
first lime buyer who has a little experience 
of Basic program writ ing. For bo1h it holds 
out the promise of deve loping their 
techniques while keepi ng lhe format 
simple. with 1he minimum of add-o ns. 

As por1ablcs with the ir own print ing 
devices go, I liked this little machine . II 
looks stylish. surpassing the 'ti nniness· of 30 • 
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DATABASE FILER 
Hotilng 1,000 1ecordl. rhS liler • des,gned fo, 
uM in~ areas as tetec:,l'lone runbera. puce 
lists,&IOd<holdings.elC~dlffert(II 
systemse11nbegeneratedlfomlheone only 
~~=-anddl1&hetdonsepera1edeta- £ 6· 
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<111121 mc la llic co lo ured rno<kls. and it does n'I 
feel too lighl a nd briul e. 

It i.s pote ntiall y a fairly versatile 
machine. but it would be wise to bea r in 
mind 1hc fact tha l ther e seems to be lil lle 
software availabl e a t prese nt . Un1il 1his 
changes. if s the re fore likely to be mo re 
suit able for 1he c n1husiast . 

............ r. ,.ttte,..,.tft.M-..dllllt, 
................... IIOIN,a(Clllllnl, ... • 
...... tf..__._.. .. KtlNl~I -

"' 

,--

obcde fgh i Jk I mn 
01234567892" #$ 
10 REM •xx THIS 15 ST 
70 RFM xxx 40 CHAR~C 
25 REM*** ~BCDEFGH!J 
30 MOOE TL 
40 REM *** TH I 
O MODE 

--.._.. Sh1rp MZ 731 With bu1IHn ~tic •nd colour ploltcr 

...... £419.8.S 
- Zl<JA 
--, M K 
_ _, _.Kpl us2K char11ttcr,cncr110f 
, .. .._. ..Ox25.8colours 
~ 59 keys plus fi,·c function, •nd four cursor kc)'\ 
..... C-sscttc 
~ tape-loaded. 1ntcrchanic111blc 
...... Sharp061·20S2J)J 
...... _.... Demo tape. S BlllSK 
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YEP FOLKS - IT
1
S HERE 

CAl.ll~OllNIA 

HOWDE DO PARDNERS 
This here 's Prospector Jake , I sure am havin ' one 
helluva time tryin ' to peg ma claim with those damned 
lnjuns a hootin ' an a hollerin ' all over this territory . Ma job 
gets harder as I move from one Gold Field to another . I 
know, that is me an' ma stubborn hornery ol' Mule here 

AVAIL,ABLE NOW 

Spectru m 48K 
Drago n 
Com. 64 

know of 24 rich an' I mean rich seams of pure Gold . All it needs to maKe 
this here ol' critter happy is that you help me peg every doggone last 
one of them claims . 

Ca,n YOU help Jake become rich, help him peg his claim, dodge the 
arrows , avoid the tomahawks , and plant the Dynamite in just the right 
place? ... YOU CAN!!! 

YIPPEE . . ·. Git yer Picks an' Shovels and join the CALIFORNIA 
GOLD RUSH . .. NOW 

Amazing Arcade Action .. . Stunning Sound and Graphics 
Available NOW for Commodore 64, Spectrum 48, and Dragon 

including P&P 

SPECIAL OFFER SPECIAL OFFER SPECIAL OFFER 

Order CALIFORNIA GOLD RUSH before September FR E E 
1 Sth and get a 10-game Cassette of terrific games ... 

COMING SOON 

LEAPIN ' LANCELOT : Medieval Machine Magic to enthral you 
GALACTIC SURVIVAL PAK : Every Astro-Traveller must have this! 

We always need Dynamic Dealers 
and Imaginative Writers 
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.------------------I Please rush me CGR le• (m/c) 

I TOTAL SUM INCllJOEDt Name ..... . 
I =~~~v~ EMS Address ............................. . 
I 30 KINGSCROFT COURT 
I BEUJNGE. NOAAiAMPTON 

" 



BACK A WINNER! 
Be first through the post. Subscribe to 'Personal 
Co mpu ter News' now. And make sure you get 

your copy of Britain's newest microcomputin g magazine, 
sped to you post-haste , direct from our printers. 

If you take out a subscrip tion during September , we 
will send you a free binder worth £3.50 

to keep your copies safe. 
No more need for you to worry abo ut missing 
out on all the latest news and developments in 

the rapidly changing world of microcomputing . 
Instead , you can set tle STIJ'P 6A ••01 IAII! 

back comfortab ly, lfllll.llWU. 
knowing that your copy 
of 'Per sona l Comput er 

News' will soon be with you. 
Simply make use of the 
· coupon below. 

You know it makes 
sense to be sure . 

YOUR SPECIAL 
PERSONNAL 
COMPUTER 
NEWS 
SUBSCR IPTION 
OFFER CARD . 
COMPLETE 
AND CLAIM 
YOUR FREE 
BINDER! 

•..................................... , 
SUBSCRIPTION ORDER CARD 

I would like to subscribe to 1hc No. I weekly- Pcrsonnal 
Computer News . 
D I year (51 issues) U K£22.50 
O I year restof theworld(5 1issues) £35.00 
O I enclose my cheque made payable to Personal Computer New s 
O P lease c harge my Access/ Visa/ Diners/America n Express card 

(delete where not applicable ) 
• Acco unt No. _______ ___ _ 

Signed 

A~:: ; t--+-+-+-,f-+--+-+-+-+-+-,-1--1-l-+-+-~-I- -I-+-+~ 

l'f('ast' uS(' block capitals. 

Send to Personal Computer News. Subscription Depanmenl. 
Free post 38. London WI E 602 



Light mousework 
The 'mouse ' concept represe nts the 

latest ane mpt by the mkro industry 
to make it easie r for the non­

computerised to lea rn appltca 1ion pro­
grams quickly and easily. Th e traditional 
means of communicating with a micro via a 
qwert y keybo a rd has proved to be one of 
the obstacles to making micros 'frien dly" 
items to use. 

I lardly an ergonomically inspired de\'ice 
to i ta rt with. the q" erty keyboa rd su ffers 
from the stigma of secreteri al associa tion. 
In otherword s.e :ii:ccuti\·e l)l)CS would just 
as soo n be seen washing out the mornin g 
tea cups as working in front of a kc)·board 
- lei alone (peris h lhc thought) actually 
touch-typing on one. 

Even discounting thissl igh1ly neamdcr· 
thal outlook. there has to be a bene r and 
friendlierw ayofselccci ngprog ram options 
than typing something along the Imes o r 
CT RL XX R - not only is t his a fairly 
mea ningless procedur e in relation to t he 
function finally executed . but using a 
package with this sort of app roach to t he 
user's control means spending at least t he 
first fe~ weeks constantly rde rring to t he 
handbook to sec what 10 do next . 

actual e ntering of tut or numbers - for 
this job it's baclc to the keyboa rd agam. 
11,e mouse is only one co mponent in the 
Lisa s~tem of integrated applications 
packages and the hardware built to run 
them. 

II is \'Cry much a flagship product for 
Apple a nd the steep prtcC tag (around 
£10,000fo r aro mplete system) reflects the 
fact that the compan y doesn•t expect it to 
cha llenge Sinclair in \ 'olume sales. But 1he 
Llsa has set a ne w standard of excellence 
which the industry a.s a whole can be 
expected 10 II)' to emu la le. albei 1 in a more 
modest form . 

Mouse 'standard' 

As t he techn ology advances i!'s become 
possible to make the typical applicatio ns 
progra ms (fina ncial mode lling . datab ase 
systems and so on) so men u d!'1\ 'en that the ,-;=---==-­
uSC"r is almost limit ed 10 answe ring )CS or 
no to a ser ies of op1ions. In other " ords. 
the daunling 64· key boa rd is bei ng under· 
utilised. so it seems sensible to de\elop a 
differen t method for en te ring commands . 

Th e mouse concep t is ul1ima tely an 
aue mpt to con\ ·en the abs tract way a 
computer god abo ut doing things 10 a 
concrete repre senta11on on the scree n. 

lkonography 
The pre mie r mouse product so far is 

Apple's Lisa (sec PCN i.Uut' I) . Here t he 
entire set of applications pack ages is based 
around a concep tual desktop . By man ipu · 
lating the mouse. the cursor is positione d 
over one of a number of •ikons· scatte red 
around the perime ters of the screen . 

The ikons are litt le pictures of e\ 'er)·day 
office parapherna lia which represent the 
variou s functio nso fthe software- the re is 
a calcu la tor a nd a waste bin. for instance . 
You posit ion the cursorov e rthe ca lculator 
by moving !he mouse. the n push a butto n 
on the mouse to load the ·calculator' 
so ftware . Once you've run off a few quick 
sums you may want to get rid or 1he file 
you've created . so you posit ion !he cursor 
over the waste bin. press the butto n again 
and the file is immedia tely despa tched into 
the \'Oid. 

The Lisa mouse can also cont rol just 
about every other functio n (drawin g. 
de leting , defining screen areas) e:ii:cept the 
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system which " 'as designed to function 
lhrough a qwerty keyboa rd? 

The proble m is. of course. that t he 
app licatio ns packages you arc likely 10 be 
using with a mouse ha\oen ·1 been designed 
for ii. 

One supposes that a mouse ·stan dard ' 
mayev e ntuall y e merge if one of the mouse 
manufa cturcn takes a lead in the mark et . 
But for the time being. at least. this 1s an 
unlikclydc \•clopment . Thi s lca\-CS the user 
with t he task of co nfiguring t he packages. 
This is no problem in itself. as the mice 
come with utilities which enab le you 10 do 
this fairly easily . But it docs mean that )'OU 
arc pa rty 10 a fairly hefty compromise . 
because !he software )'OU arc using doesn't 
take adva ntage of t he hardwa re ·s pos sibtli· 
ties. 

Is ii all a big mousetrap'! We try 10 find 
out bygrapplingw1th t"omice forlhe IBM 
PC in next week's PCN. 

)) 



I PCN PRO-TEST I 
l,l:.l~,ll:.l:13'1 • 1a..,-

lf you expand your ZX8 1 you lose the or iginal I K of memory. KP T aylor reveals how to get i t back . 

Sinclair surgery 
n~~ari.~;~:~~=:;:~rc: p':rc;:~~: :~; 
ZX8 I. We'd like 10 be able to 5ay t ha t any 
ZX81 owner could undertake 11 at the drop 
of a hat , but without running a 2(0.pagc 
feature on clec1ronics as an introduc1ion 
we can' t guarantee 1hat yo u can . 

However, if you're interested in gelling 
to grips with electronics . or you know 
something about the subject already , this is 
a cheap, useful and relatively simple 
project for the Mode l T Ford of m1c:r0$-
1he ZX.81. If you can ·1 already unders1and 
the language in the main article that 
follows. it probably won·, be a good idea 10 
try and to it without help, or "ithout 
further research . We suggest that you 
eithe r con a n clcctron1cally·mindcd friend 
into standing-by in case you need help , or 
you put this article aside while you fill 

If you've ever wondered whal happe ns 10 
1heexis1ing RA M chip1n 1he ZX:81 once 
a 16K RA M pack has been configured 

-rea d on. 
The answe r is that nothing happe ns to it 

- ii bcoomes another unemploymen t 
s1a1istic. just Mtt ing there eati ng up power 
withOUI serving any useful purpose . 

Th is PCN special project allows you to 
bring the I K static RAM chip back in10 the 
system . Why bother ,youmayask. After all 
IK of RAM is hardly worth corisiderattOn 
in these da ys or cheap dynamic memory . 
But there are several reasons why this can 
be a wort hwhile project. 

First . it's annoying to have a wonder of 
high technology twidd ling its thumbs . 
Mo re importa ntly. this cou ld be your first 
in troduction to vcroboa rd and solderi ng 
iro n , and undertaki ng the project should 
increase your understanding of the ways 
your comp uter actually goes abou t doing 
things. 

There is also a good practical use for an 
isolated chu nk of static memory in a system 
which re lies on a dynamic RAM pac k. The 
2114 static memory used in the ZX.81 will 
retain data as long as the power supp ly is 
maintained . The chips in the RAM pack. 
however, arc dynamic. They require the 
system to ' refresh' them every couple of 
milliseconds. 

So when you do a NEW or clea r a 
'whiteou t ' the memory in the I KR A M will 
stay intact. 

This extra lK of memory can t herefore 
be used for storing tex 1 or machine code. 
'lberc is a tes1 program at the end of t his 
article which illustrates how easy ii is to 
trans fer data from one address to another. 
Once you've poked a routine or rou tines 
into the static RAM space. they can stay 
there t ill you need 1hem . even t hough you 
may have loaded different programs in and 
ou t of your RA M pack. 

yourself in on a bit of background. 
The re arc a number of books available 

which could provide some of the a nswers. 
Al the top of the hst is20 Simple Electronic 
ProJ«U for the ZX8/ & Sp«trum . Th is is 
available from Interface Publications (44-
46 Earls Court Road. London W8 6FJ) . It 
presents 20c lectro nic projects, including a 
burgla r alarm, a ZX.81 nume ric keypad and 
an analogue·to-digital converte r . 

The way you go a bout putt ing these 
electronic projects toget her is clear ly 
explained and wcll·illustrated. but more 
imponan tly for our purposes, a wealth of 
general electronic infor mation is passed 
on, both in the introductory chapters and 
dunng the expla natio ns to the projects 
themselves. What's more, most of the 
informa t ion relates directly to 1he ZX.81. 

The Explorer's Guide to the ZX81 

Pa n of the project involves the construe· 
tion of a reset plug (remember. if you 
disconnec t the powe r supply you lose your 
sta tic memory as well as your dynamic). 
Th is enhancement allows you to reset the 
dyna mic memory wi1hout affecting your 
IK RAM. lt alsos.avesweara ndtearonthe 
plug as the conventional physical rese1. so 
commonly undertaken. is no longer ncccs· 
sary. 

What the proJCCI actua lly docs is to give 
the IK RAM a new add ress on 1heZX.8l's 
memory map . The address chosen is 8192 
10 9216, which is immedialely above the 
ROM in an area unaffected by ·new·. 

The best news of all is that t he total cost 
of 1he projcct is less than £1.50. All you 
need is a soldenng iron, steady hands and 
some electronics expertise on hand -
ei ther yours or somebody elses. 

As can be seen from Figure I. theci rcui1 
uses two IC's, a CMOS 4071 and a 74LS42 
- both are readily obtainable . The 4071, 
which is a Quad 2-lnput O R gate. uses 
th ree of the four gales to decode the 
ROM CS line which is driven low (0 volts) 
when the RO M CS from the SCLch ip, and 
address lines A u , A 1, and A 1, are all low. 
The ROM is the refore on ly selected when 
correctly addressed in the range Oto 8K. 

The 74LS42 similarly operates the l K 
RAM chip sc lcct line . (RAMCS). It is a 
binary to decimal decoder and the 
appropriate decimal line goes low in 
response to highs( +S volts) on the A, B.C 
& D lines. As we a rc using the decimal 1 
output line as cont rol we need the A 1, line 
(conn«ted 10 B) , lhc A i, line (C) and the 
MR EO line (D) all low with the An line 
(A) high. Th is is the sequence for 
add resses in the 8K 10 9K range and 
therefore the memory will be activaccd 
wheneve r a n address in this range is 
requested . 

Th e Z80 processo r in the ZX.81 has a 

(Ti medata Ltd, 16 Hem mells. Laindo n, 
Basildo n. Essex) could be anothe r valu­
ab le add ition to your hbrary. Th is book 
covers ZX:81 programming aids, lists a few 
games and looks al applications and 
machine code. But ii also featu res a 
chapter on the RO M and the ha rdware 
generally which may be some help. 

Yet ano1hcr book called Explorer's 
Guide 10 th~ ZX SMctrum and ZX8/ (not 
10 be co nfused with the one above) 
provides much the same son o r info rma­
tion . altho ugh it does have to divide i1s 
auentio n between 1he two ZXs ( this one 
cos1s £.S.95 and is available from Addison· 
Wesley, 53 Bed fo rd Square, Lon don 
WClB 30 2) . II has a chapte r on incerfac· 
ing a compu1e r to 1he outside world, 
including a section on an elementary 
introduction 1od igital electronics. 

R ESET pin which is normally held at +S 
volu. It is connected to the supply via a 
220K ohm resistor and has a lmfd capacitor 
10 0 volts. This genera tes a delay at 
switch-on a nd ens ures that the main power 
is on before t he reset pin goes high, thus 
initia1ing the restart procccd ure. It is only 
necessary to momentarily ta ke 1his pin low 
to activa te the reset and the bu tton does 
this by discharging 1he capacito r to O volts 
with a IOOohm resisto r. 

Construction 
1be two I Cs are mou nlcd in sockets - one 
14-pin and o ne l~ pin-a u ached toa piece 
of DIP Veroboa rd abo ut 30mm square. If 
this isn '1 available, any 0.1 in spaced boa rd 
wit hout coppe r connectors can be used, 
but make sure it fits within t he case . There 
is no layou1 for this board and the IC wiring 
as it can be connected using the informa· 
rion and pin numbering on Figure I . 

Don'l forget the power to the two IC's 
a nd for safetyco nncct 1heun used inpu1sof 
the 4071 to O volts as shown. Use any 1hin 
wire for connecimg to the cornpule r boa rd 
but if stranded wire is used make su re a 
s1ray end doesn' t short across . Connect to 
the Sinclair boar d as shown in Figure 2, 
making the con nections where possible at 
an eye le1 hole when the wire can be pushed 
through before solde rin&. When the wires 
ronn«t to a resistor . slip a shor t length of 
suitable sleeving of insulating tape ove r the 
joint 10 preven t i1 shorting ou1. 

Caref ully cut the RA M CS print going to 
lhe edge connecto r as shown. Make su re 
you cut the pri nt line going to1he edge st rip 
or you will disco nnect the RA M. Com­
~etc ly remo\·e the 680 oh m resislo r (R2) 
conncctingthcSCL(Pin 12)tothislinea nd 
make sure the wire from the 74LS42 (Pin 2) 
co nnects to this line nea r the prin t cut and 
joi ns to the RA M's (Pin 8). 

If you have any difficulty deter mining 
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the correct hol e for any of the lines 
indicated in Figure 2 remember most of 
them are broughtou 1101heedgeconnecto r 
and there is a connee1ion diagram of this in 
chapte r 26 of the Sinclair Baste Manual. 
Using this it is possible to tr ace back along 
the print lines 10 find the eyelet hole 
indicated. 

Dri ll a suitable hole in the top half of the 
case for your press button . On the right 
hand side, opposite the modula to rcoax 
soc k.et slot, is a good place and isouto fthc 
wn of the keyboard ribbon but ma ke sure 
it misse s the boar d fixing pillar . Solde r the 
100 ohm resistor to one pin of the buuon 
and connect the wires as shown . Use wires 
that are Jong enough to allow the board to 
be lifted sufficientl y 10 pe rmit the 
keyboard ribbons to be co nnected to their 
sod::cts. 

Secu re the new IC board by stick ing 
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pieces of sponge plastic to its comen or 
edges and trimm ing these so they arc 
gripped by the two halves when the case is 
asse mbled. 

T estlng Ind Use 
Aher fitting these modifica1ions the re 
should be no indicaiion a1 swi1ch-on and 
the com pu ter shoul d start up as no rmal. 
Now type some characters on the scree n 
and press the reset bulton . The scree n 
should go blank for a few seconds and then 
only the curso r should appea r , indicating 
tha t the reset procedur e has been carried 
out. 

You now have a very quick mea ns of 
clearing the compute r r eady for a new 
LOAD. 

Nex t en ter the following prog ram: 

I REMTii lS ISTHENEW MEMO RY 

SLETX•22 
tO FO R M •OTO X 
20 LET Y• PEE K (16514+M) 
30PO KE8192+M.Y 
40NEXTM 

100 FOR N• 8192TO (8 192+X) 
110 PRI NT N;" "; CHR S PEEK N 
120NEXTN 

Now RUN this pr ogram and the print · 
out lists the characters slo red at each 
address of !he new memory. The program 
is of course in two pans . Lines 10 to 40 
loads the new memory and line s IOOto 120 
lists it and ci1hcrcan be used alone. Line 5 
defines !he number of characters and when 
writing a code into the first REM statemen 1 
this numbe r can easily be ..., .. or ked out from 
the data in store on the first program line . 
This can be deter mined best by entering 
immediately after the REM prog ram line. 

" 
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'435 the following line : PR INT (PEEK 
16511+256• PEE K 16512) -2 

Whe n !his is entered with Newline the 
number ofcha racter s will be printed out for 
you. 

Whe n machine code is loaded into the 
RE M it should be moved to the new 
memory before it is run . The n if it crashes 
press the reset butt on and try again . Ther e 
ma y be no need to mo"·e the code back­
usually if it can be used above Ram top t he n 
it has no absolute add resses and can be run 
from the new memory position . The only 
change tS to a lter 1hc stan addre ss to 
USR 819'.?. 

Remember that allhough there is only 
IK of memory this is much more 1han the 
compute r originall y had becau se then it 
had to allocate some of its store space for 
system va ria bles . the display file etc. You 
a rc now able to use the total 1024 \oca tions 
a nd in mac hine code th is a reaso nably 
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extensive program . M REQ 

Other versions 
The prccceding dcl a ils a nd the layout in 

Figure I refer to thc Sinclair ' Issue One ' 
board which seems a t presen t to be the 
most common . If you r boa rd isa later type 
it could still be modified providing it has 1hc 
21 14 memories. These a rc usually marked 
MCM 21 Ll4 P30 or PD 2114LC or just 
2114L- . 

You will, however , have to workout 1hc 
ncwcon,ncctingpoin ts for your board using 
the edge connecto r dat a ment ioned car · 
licr . This will be unchang ed and should 
enable you trace the connect ions rcquircd. 

Parts Required 
I-CMOS4071 · 14p 
1- 74LS42 30p 
2-Sockct, (14& 16p;n) 28p 
1-Pres.sBuuon 18p 
1- IOOohmResistorV,w 4p 
1- .0lmfd Capacitor 4p 

Total 98p 

I-S mall piece of Veroboard is also 
required . 

J8 

,.....2: l-lcrc , you arc looking down on 
the top of the Sinclair board . The lette rs 
on the diagram indicate where the wires 
from your own board should be con· 
nccted . Pay careful attcn11on to the 
details of the diagram - re me mber , if m 
doub t consult someone who know s more 
about electro nics befor e you sta n de lving 
around the innard s. 

Also remember to ma ke your wares 
long enough to a llow you to hft t he top of 
thc casing onccevc rything isi nsidc . This 
will also make it easier to get e very thing 
into the right places to begin with . 

.01 K ----- -------~ mfd 

c ~ 
J PRESS BUTION (RESET) 

"'"'" 1:Tluti>•cilQUldiqrunoftbcboudyouwiD-btbc_of,.. 
ZXJII. The dup •• tbc top ii• CMOSI071. The - - • io Ille 741.S 4l. Tllo -
dlopo con be .....-iD oocbto(-14-pa m-161ill)• •-of DIP -·--"'!""ff· Make $Utt )'OU board 1111 in die CDC before )'OU ,0 ahe-9 widl tbc OOIIIUIICbOII . W1tca you---totbc ZXJ11-. ..... _.., ___ , 

lhonocrooodte tncb.~-.idbe ........ u.,---..-.. 

REMOVERl 

S.C.L 

\_,~o 
R28H D 

SLOT'-. EOGE CONNECTOR DETAILS 
IN SINCLAIR MANUAL PAGE 167 



At Kiltdale, we provide the professional 
data duplication service. 
Mo re and more companies are clients - from individuals. to 
turning to us to provide the hardware manufacturers such as 
quality of reproduction and Commodore and Dragon, to 
speed of service that cannot be software specialists such as • 
matched. Come and join the Imagine - who have discovered - •. 

growing number the benefit of working with • 
of satisfied professionals. • 

TASWORD TWO THEWORDPROCESSOR 

64 CHARA CTERS PER LINE ON THE SCREEN ANO TO PRINTERS ! 

TASW ORD lW O The Wo rd Processor 
Your Spectrum becomu • profffP>ft•I word proce nor 

w i1h TASWORDTWO . TASWOAO TWOgiv u you tn ,mazing 
&4 char.cters per line on 'f()Ur ICfeen. This 11 ideal for standard 
A4 p,per end TASWOAD TWO prints your te xt JUSt H it 
appears on your screen . 

Tasword Two drivu the foflow ing lntttrlactn: 
Cobra RS132 VO Pon K~pston lntttrlace 
furoelectronb lntttrlace Morex lntttrfM:e 
Hildtlr bay lntffl ace Tasman lnterlac. 

nt. same prOflr•m drive• theH in tM'facn. A short Hsy ro fol· 
low set of ins r,ucrions takt11 you through uning up your Tas­
word Two to dr iWt the inu, rl~ you have o, chOou to buy . 
T.swor d Two also drive, the ZX prince,. 
£13 ·90 fully ind ulivem ail~price . 

TAS WORD lW O TUTOR 
T AS WORD TWO come, complete w ith • m anual and a 

cusette . The casse tte contains your TASWORD TWO and 
TASW ORD TWO TUTOR. This teaches you word proc essing 
using T ASWORO lWO . Whethef' you hive sert(M..ls-wlications 
or simpty we nt to learn 1bout word processing, TASWORO 
TWO 1nd TASWORO TWO TUTOR make it easy and enjovabte . 

TASWORD TWO £2 Demonstration Cassette 
See for yourse lf the powerful features of TASWORO 'TWO. 

Send just C2 for th e T11word Two demonstration casse tte A 
voucher is included which gives you (1 o ff the price o f 
T ASWORO TWO. 
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TASWIOE-64 ch1 r1cters per line ! 
A mKh 1ne code uti lity program , T AS WIDE doublet the 

inform1ti on that you r own prog rems ca n dis pl1y . Make • 
simple change to your punt statements and you r output 
appH rs on the screen at 6' ch1r.cte rs per line insteed of the 
norm1I 32. Both prin t 1i1es c1n be mixed on 1he tcrffn. 16K 
and 48K versions su pplied on the Hme cHsene . 

£5·50 fuNy lndus ive m1 il ordet" pr ice 

TAS MA N PRINTER INT ERFACE 
Ptug into your Spect rum 1nd drive any prinler fitted w ith the 

Cen 1ronics standard par1llel inte rface Supplied complete 
w ith ribbon ca~e. connecto rs, 1nd driv ing so hw are. 

£45 fu lly lnd ustve mill order pr ice 

All prkes fflChKle VAT and post end packaging . 

TASMAN SOFTWARE 

17 HARTLEY CRESCENT LEEDS LS6 2U 
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Quest for micro 
intelligence 
L

isp was 1he firsl programming Ian. 
guagc de~gncd for Artificial Intelli­
gence and is ~till the most widely used. 

Acornsoft Lisp is an implemenlatton for 
the BB C Microcompul cr with 32K of 
RAM and is ava ilab le on casscuc or disk. 
The casseuc version was supplied for 
reviewan dw astestedona BBC Mode l D. 

Features 
Lisp is sho n for List Processing. Every­
thing in it is eithe r an atom (a primith·c item 
like a number or a name)ora list. You can 
have lists of atoms. lists or lists. and lists 
contain ing atoms and lists. fa ·cn a Lisp 

prog ram 1s m the form of a list . 
Although a hst may seem a ,·cry simple 

data st ructur e 11 is widely apphcablc . For 
example , you can regard a language as 
being built up from them . a word being a 
list of lett ers or sounds. a sentence bemg a 
list of words. etc. The files used m data 
process ing can be regarded as lists of 
records. with records be ing lis1s of fields , 
fields being l1sls of subfields , etc. L&sp also 
pro vides power ful functions that allow )'Ou 
to build up any kind of data structure. 

Th e re 1s no standar d for Lisp. o nly a 
number of different 1mplcmen1a1ions. 
which , ary 1nde1a1I but are similar in their 
fund amental features . Acomsoft Lisp is 
close to the most widely used vers.K)ns and 
)'Ou should ha,e no di(ficulty m adapt ing 
programs in other dialects . 

II contains abou t 100 built in functions. 
.,..hich is typical for a small Lisp system. 
althoug h there arc mainfr ame Lisps with 
several hund red functions . All the usual 
functK)RS are included: LIST . CA R. CDR . 
CONS, D EFUN. CO NO . etc. A rilhmetic 
is limited to int egers from -32768 to 
+ 32767 and )'OU get an er ror mess.age if the 
result of an operat ion is outside t his range. 
This limi1a1ion is not imponant as you do 
not normally need more than thi s m the 
app licatio ns Lisp is used for. 

There arc functions in Acornsoft Lisp 
that allow you to make full uscofche BBC 
Mkrocom puter and its operating syste m. 
PEEK . POKE. and CALL . .,..hich work 
similarly to the sa me funct ions in Basic. .. 

allow low lc\·et access to the co mput er. 
VDU allows you to use all the VDU calls 
that arc ava ilab le from Baste', and allows 
you to use opcra1ing syslem functt<>ns like 
• KEY. • FX. etc. You have to use 1hese 
with Lisp synta;c, For example ( • 
'MOTOR I) instead of • MOTOR! . 

Other functions that arc not usually 
found m Lisp arc LOOP. WHILE and 
Um' IL. WHILE and UNTIL, however, 
work differentl y from how you would 
expect. Normally a WHILE s1a1cment 
must be placed at lhc begin ning of a loop 
and if the associated cond ition is false when 
the loop is encountered the state men ts in it 

~ ·· 
2 

arc not executed at all. UNT IL must be 
plaa=d at the end of the loop and the 
statements 1n 1t will always be executed at 
leas t once . In Acornsofl Lisp. however, 
both WHIL E and UNTIL may be placed 
any-.,hc rc in a loop. and the difference 
betv.een them is that WIIILE terminates 
the loop when its condition is lruc and 
UITTIL terminat es the loop when its 
condition is false. This is so diffe rent from 
the normal usage of these words that ii can 
almost be called a bug . 

Presentation 
11lc cassc n e comes in a printed box. and 
there is also a 38-page booklet enti t led LiJp 
Glossary. 

'The Lisp interpreter is recorded on one 
side of the lape on ly. It loads in se,·cral 
sectio ns which go inco differen t parts of 
memory. and it seems ,cry difficult to 
mak e a back-up copy . 

The bookle t. LUp Glouary, conta ins 

\ 
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definitions of 1he func1ions included 1n 
A cornsoft Lisp and some simple exam­
ples of their use and there is 001 enough 
informal ion 1n the book let toallowevcn an 
experienced L&sp program mer TO use 
Acomso ft Lisp properl y. In order 10 get 
the essential extr a details. the most 
imponant being what the error numbers 
mean . you have to buy a sepa rate book 
published by Acornsoft . Lisp on tM BBC 
Microcompu,~, . by Arthu r Norman and 
Gillian Cattell. 42• 
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Commodore 64 & VIC 20 Comp.Iler,' 
An adapD' (:IOld separaNlfy) Is available b 

Texas lnsanJments TI 99'4A ~ 
Ad8')k)f Model No. 11060 
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A range of 3 quality joysticks all with 
arcade-style features plus Joy Sensor, 
the ultimate, with precision touch­
sensitive control. 

No stick to move, no resistance to 
movement. 

Together with a range of C.E.L. 
Adapto, leads , they're compatible to a 
wide range o l machines. 

Check them out at your dealer­
they're sure fire winners. 

For details of your nearest stockist 
contact-Consumer Electronics Limited, 
Failsworth, Manchester M35 OHS. 
Tel: 061-682 2339. 
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fr: Consumer Electronics 



<141 The book is a good introduction to the 
langua~ and explains lhc fundamen tal 
features with short examples you can type 
in to sec how they work. Later in the book 
thuc arc a number of sample application 
programs with explanations of how they 
work. Some of these arc complet e prog· 
rams. like the sorting program and the 
a nimal guessing ga me. While othe rs, like 
the sccck>n on parsing computer languages 
just give a \'Cry brief introduction and arc 
intended to give you an idea of how Lisp 
can be used in such a pplicat ions. There is 
a lso an appendix that gives codes you can 
type in for som e Lisp funct ions that a rc not 
built in 10 Acomsoft Lisp . This includes a 
TRACE function you can use in debuggi ng 
your programs. 

There are some small differences be· 
twccn t he explanations of the Lisp func­
tions in the book and the boo k.let. most ly a 
matte r of details me ntioned in one and not 
the othe r . How ever . the re arc about a 
dozen funccionsdcscribcd in the book that 
arc not included in the Llsp on the tape . 
Possibl y thc§C arc intended 10 go in lo lalc r 
\'CrstOns, bu1 there is nothing to tell you 
that t hese function s arc not avai lable . 

In use 
Acornsoft Lisp is interp reted . and func­
tions arc eva luated and the va lues printed 
on the screen when )'OU type them in , 
similarly to im med iate mode in Basic. A 
Llsp program consists of funaion defini­
tions that use the built in functions and 
othe r user defined functions . I f you made a 
mista ke when typing a definition you can 
type in a new. cor rected, defin ition with 
the same name which will replace the 
origi nal one. 

Th ere is also an editor which a llows you 

., 

to correct a defin ition by alteri ng the 
inoorrcct part. but this is \'cry difficull to .... 

Reliability 
Aoo rnsoft Lisp is generally very reliable 
and gives useful error messages. but there 
arc a few bugs. When it has loaded you 
ha"c to set the screen mode (3 to 7, as the 
interprete r takes up 100 much space to 
allow modes I and 2) before you can start 
progra mming. If you later try to change to 
a screen mode t ha t uses more memory for 
the screen (with VDU22) the machine will 
hang up . ESCAPE will not work . and Lisp 
cannot be re started after BREAK . 

The re arc a lso some problems with • FX 
calls from Lisp . The Lisp \'ersion of • FXO 
is ( • 'FXO). a nd this gives you erro r 
numbe r 247, although valid error numbers 
arc fromO 1027 . Othe r • FX calls that I 1riN 
did give the correct resulls wit h correct 
paramc1crs but gave invalid error numbers 
with incorrcc 1 parameters . 

Verdict 
Aoomsoft Lisp is fairly close 10 othe r 

impleme ntations or Lisp and you sho uld 
have little difficul ty using it with a ny of the 
standard tc~tbooks. You wilJ not be able to 
get any serio us programs into the memory 
available on the BBC Microcomp uter -
real Artificial lnl cll igcncc program s typi­
cally consis t of hundreds of thousands of 
line5-but Acomsoft Lisp is adequate for 
learni ng the language and the princip les of 
Artificia l Intell igence. 

The Aoomsof 1 1cxtbook is a good 
introduct ion and yo u will need to buy 1hc 
book even if you already know Lisp. as it 
contains some essen tial details that arc not 
included in the reference book le t. 

STRUCTURE 

OOO 

Acom.soft Lisp is ra1her expe nsive 
considering 1ha1 the book let that comes 
with it is inadequate and the informatio n in 
the boo klet is mostly included in a sepa rate 
book tha t you must pay extra for to be able 
lo use it properly . But allowing for the 
limitation of memory size it is abou t as 
good as you can expect on a small 
microco mput er . 

•••• •••• •••• ••• •••• •••• 
N-. Aconuof t Usp .......... Artiftda l 
ln1dli~nce Propammin& Laftl"•ae .,.._ 
BBC Mkrocompu.tu with 32K RAM Prb 
Cutc n e .£16.85, Disk 119.90. Textbook £7.50 
,...._. Arornsoft Lid , 4a Markel Hill. 
Cambridac C82 JNJ ,.,_. Cas.tette or diik 
~ machine code . 
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Nearly 400 Programmes in stock 
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Do you suffer from 
PCNitus? 

Thousands do! So, specially for all 
you sufferers who want to keep PCN 
immaculate, easily accessible and out of 
reach of grubby hands, we've designed 
this attractive PCN binder. 

It's red. yellow and silver and will 
hold four month's copies. 

No more grappling in the back 
of cupboards; no more bent and 
creased pages1 

Your copies lie completely flat, 

f I 

-

even when the binder is full. You'll be 
able to read them easily and refer to 
them quickly. And we'll post the binder 
to you in a batter-proof package at no 
extra cost. 

It's an attractive price, too. Only 
£3.50, including postage, VAT and 
handling Use the coupon here or, to 
avoid defacing your copy of PCN, write 
out your order clearly and send it with 
payment to the address given. 

ONLY 
£3·So 

------------------------BINDER ORDER CARD. Please rush me PCN binder(s) at £3 .50 each. I enclosed my cheque made 
payable to Persona I Computer News. Please charge my AccessN1saJOiners/Amencan Express card .::.=, 

I :,.: No . .. .:: ::: :::::::::::::~::'.:: ::::::: :::::::::::: :::~~i;;;;.;;;::::::::: :::................. I 
I s·~~;;·i~P~~;~~;,c~;;,p;i~iN~~;;·a·i~;;~;;~p;~;:1n·;:·s·i iss·;;ii1isi;~~i:·1.~~d~~·w1·A·2iia···· JI 
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Need a bener edi1or for your A pple? Cliff McKni ghl looks a1 an offeri ng from Losiock . 

---
\ "\ 

Apple editor 
enhanced 
If you ac'lually wnt c progr~ms on your 

Appl e bctV1ccn bouts of Alien Slaugh· 
ter . then you will know that to err is 

human, and 10 edit is a httl c 1edK>US. The 
Lostock Screen Echtor a ims to ease the 
edi t ing process. 

Features 
Once you·ve booted the disk a title page 
apJ)(:ars - the editor as now ms1al1cd. 
When 1hc normal Oashing cursor appears 
you can sta rt entering your program 
(witho ut t)'Ping NEW . because the hello 
program is automat ically dele ted). When 
you notice a mistake on a previously­
ente red line. typmg Ctr l-W im·okcs the 
editor . At this poin1. the norma l cursor 
alte rnates with an 'underline' cursor. 
which can be fflO\Cd to the o rfending line . 
MO\'Cment keys ar c Or l-W, A.Sand Z. 
althoughthcstandard Esc- 1.J. Ka nd M are 
also available if you r old habits di e hard . 

Movi ng the forward -ar row key to the 
beginning of the offending line allows new 
cop)' to be ente red. Incorrect characters 
can be replaced. and 1hcrc is a useful ·copy 
10 end of hne' com mand if your mistake 
was near to the beginni ng of a long hnc . if 
1he long line con tained strings or REMS 
you will also \\'an1 10 use Ctr l·O to ensure 
lhat 1he sp uriou s space s arc correclly 
handled by resettin g 1hc margin . 

An adchtional fea tu re is the auto line 
number facili ty. Thi s allows you to specify 
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the start lmc and the increment. Pres.smg 
·space" at the beginn ing of a line au1omah­
cally produces the next hnc number . 

The edito r can be d1~nnccted using IN 
0. and can be recon nected in lhrec ways : 
pressing rcse1. typing·&' from App lcsoft. 
or typing 'C trl-Y' from the monitor. 

Presentation 
Th e Ed11or d,sk and acrompa n)·mg AS 
manual ar ri ved in the kind of pla s1ic bag 
common to games prog rams, ic ju st narr ow 
enough to siop you gcni ng them out 
without bend ing. The manual is dear and 
conctsc and oonta1ns useful bas,c informa · 
t ion abou t the pack age. including 11s 
posi tion and approximale size in memory. 

The disk is wri1c-pro1cctcd because )'OU 
would probablywan l to tr ansfe r 1hc edi tor 
to) ·ourowndisks. But lhercisa lotofspacc 
on 1he disk : less than one track 1s used and 
anot her three arc used by DOS. 

In use 
The ed itor is easy to use. and t here arc so 
few co mmands 1hat most people shou ldn't 
experience memory-strain. The use of 
Cul-W, A .San d Z mean s that a ll cursor 
movement can be ach ie\'cd with the left 
hand , leaving the righ1 hand free to ope rate 
the arrow key, for copyi ng and deleting . 

The auto hne numbering is also easy to 
use . Pressing 'space ' at the beg inni ng of a 
line gi,·es the next line number. bu1 )·ou a re 

still free to en1er ·in·bet\\een' line num­
bcn.. Tius means tha1 subrou11nes "' h1ch 
you hke to start "'1th particular numbers 
can still ha\·e 1he1r1den1ifica11on REMS on 
the hne before. 

Reliability 
With so linl e todo. what ca n go wron g? No t 
much, but the re arc a couple of problems 
First . 1f you ha\c enabled 1hc auto hnc 
numberf acility but (through forceo rh abit. 
like me)actu allyty pe the next tine num ber. 
pressing 'space' at the start of 1hc next line 
will produce the same numbe r . This tS not 
catas trophic. beca use e,·en 1f you press 
return . ther eby delet ing the line. you ca n 
recapt ure it with the ed itor . 

Also. if you ha, ·e typed the main body o r 
your program and oow want 10 siart 
numbering subrou lines at your fa, ·ounte 
large number, you must switc h off the a uto 
hne feed and switch itonaga 1n. Th1sal lov.·s 
)'OU 10 reset the s1arting hne number . 

The seco nd probl em as one \\hich man) 
Apple users will ha, e encountered . If a 
program is interrupt ed after a ·nash' 
command has been issued. attempts 1oed11 
will produce garbage. Smee this is such a 
well-known prob lem. 11 would be nice 1fthe 
ed 1torau1om ahcallycopcdw 1th 11. ll owe\'· 
er. 11 doesn't. so garbage will st ill be 
produ ced in thts s1tua11on, 

Other than 1h1s, the cdilor 1s \ 'Cf) 

r eliabl e Because it sits bc l"' ee n DOS a nd 
the DOS inpu t buffers. 1t 1srcasonablysafc 
from amdenta l da mage . faen a C1rl·B 
from momtor, whKh will often zap your 
progr a m while re turnin g you to Basic. 
lea\ C:S this sect ion of memory ml act 
I lowe\'c r . many comme rcial packages also 
take adva ntag e o f this spcc, so t he editor is 
only really recommended for use w11h )'Our 
own progr a ms. 

Verdict 
At £14.90 1nclus1,e fo r the Editor and 
£ 18.35 for the Editor plu ~ a uto hne number 
optK>n.1h1spackagc w1llonly appeal to the 
real begin ner who is strugg ling v.11h the 
App le's shgh1ly av. kward ed 111ng ·fea­
tur es' . People with some programming 
expe ncnce will eit her cope with the sys1em 
as ii is. orwritca 1hrce·line program to use 
the ampe rsand hook 10 PO KE 33.33 
a uw,matica\ly. It u nice to ha\'C an auto hnc 
number facility: the ques tion is"'he t hero r 
not )'OU're prepared to pay for 11. 

RATING 
r-... nnn -- nnn - ... nnn - nnnn - nnnn °"' ...... nn 
N,..,. l...o6tock. Screen Ed11or ........ Scr«n 
Ed1t0t'S,... Appk 11-t/Jle "'* Ed,cor· 
t14 90. Editor -t aulO hnc: tl8 )5 (both pnccs 
1nduS1vc) ,......, Los1ock. Solo•rarc. 13 
Cranborne Close. Lostoc:k.. Bolton . Lana 8 L6 
4JG f...t Disk. l.NsNP Applcsoftlmach1nc 
_.Milita mallor ckr 
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EAZY RIDERZ 
ZXSPECTRUM 

Robot 
rampage _ ,.,..z... _ _ _ 
48X ..... iS . .SOfwllllllll' lmaainr , 
Ma10M Butlcbnp, Exchan,e 
StrcetE.uc, l.Jw:rpool U3PN 
r..- Calacuc "--'9 Ma.dune 
oodc ........ None .... 
MaiJordc r.Snuths , Boou. 
MelllJCS, mo11 lkalen 

They may be good or bad, but 
lmaginc's games arc guaran­
teed to be different, which 
somct imcsmakes 1hcmdiffic ult 
10 describe. Zip-Zap has )·ou 
controlli ng a robot floating 
arou nd in outer space, noiding 
aliens and ga1hcring four fuel 
cells wh ich enable you 10 t rans­
port to the next sector . 'There 
the whole business slarts all 
over again with diffcrcnl· 
shaped aliens. 'The aim, of 
course. js survival and high 
scores, for whic h there is a 
record. 

Objectives 
The robot you control is a 
Buddha-hk c figure 1ha1 is 
beamed down a hollow col umn 
of light. otherwise know n as the 
Tele-por tal system. Once that 
has retracted )'OU arc: floa ting 
abou t on a screen lhat is 
swimm ing wit h aliens. a nd 
which also conJa ins the fou r 
fuel cells you must collect 
togethe r . Fo roncct hisisagame 
where you ha\.e only one life, 
and you survive fo r as long as 
)'OU ha\.e ene rgy left . You sta rt 
the game wilh 99 units. indi-

.. 

cated near the top-centre of the 
scree n. and as this gets low your 
speed of movement is reduced, 
but ene rgy is replenished slight· 
ly as you complete each sector. 

In play 
YllC aliens can be either shot or 
avoided by mancou\.'e ring ... I 
v.,·ould ha,·e s.aid nift y man· 
co uvering, but neither 
keyboard nor joys tick o ffers 
you too muc h co ntrol o,·cr your 
robot. 

If you want ii 10 head in a 
particu la r diree1ion you must 
try and stop it rotating at just the 
right point , when ii will come 
out of its cucl ing and go for ­
wards in a straight line till )'Ou 
rotate it again. Ifs difficuh 
enoug h trying 10 explai n t his in 
writing, but doing it is even 
worse. 

The graphics arc first class, 
there's no doub t abo ut that. 
wit h 32 different types o f aliens 
as )'OU progress through 1hc 
screens. which I only managed 
courtesy of a special review 
copy which pe rmits such a fea t. 

Verdict 
Ou1s1anding graphics un fortu­
nately don't make up for the 
lack or co ntrol you ha,·e o,·e r 
your characte r . Why on earth 
there couldn't have been a 
straightforwa rd up-down -lcfl­
right mo,·cment to a,·oid lhc 
nasties and get abou t 1he screen 
I do n't know. 

RATIIIC ~­....,_ 
u, .. ,_ --

--

ZXSPECTRUM 

Skyline 
skirmish 
.._. Z.ZOO... .,.._ Spc(tNm 
48K,... £.S.SO ......... lmapne . 
M uons Bu,ldinp , E:lchan&t" 
S1rctt East . L, vtfl)O(W UJ PN 
,._. C•swnr ~ M.ch 1ne 
oode-.,..._ Nonc .... 
M 1ij orde r , Sm1tlu , Boots. 
Me.nbff , most dc1kn 

Ne,•er one to do an)'1hing by 
half. Imagine opens 1his new 
game with no1h1ng less than 1hc 
Dam Busters' March. This can 
be fo rgiven as 1hc company has 
produced an oumanc hng piece 
ofso ftwarew hichissomcwhc re 
between a flight simula11on and 
a 3D Defender. 

Th e aim 1s to use your five h,es 
to notch up a high score by 
shootingdov,.n tanks and boats 
and planes while simultaneous· 
ly saving refugees on the 
ground. ln111ally it looks rathe r 
complicated to play. v,.•1th the 
instruction shee t descri bing 
protecti,·c shields. long-range 
scan ners a nd some1hing called 
an attit ude.scanner . Th is isn' t a 
revolutio nary new inter -active 
device 10 tell )'OU whet her your 
hea rt's really in the game, just a 
misp rint. 

But in play, the game is simple. 
The keyboard can be used. bu1 
all )'OU really need is a Joystick 
to control movement and to 
fire. and if you don't ha, ·c a 
joys1ick (severa l types have 
been cate red for ) t hen this is 

probab ly 1hc game to make you 
goou t a nd buyone. 

You arc 1n 1he cockp it of an 
aircraft . the Ground Skimme r . 
and about to set out o n )Our 
mission 1opro1ce1 thchttlc men 
who run about on the ground 
and occasionally sta nd and 
sha ke t heir fis1s al lhc hca\ ·cns . 
Your protecti\e shields are 
slowly lost unde r 1he contin ual 
barrage of fire. and when they 
disappear comp letely it's JU'I 
automa1ic nose-dive into the 
groundanda lost hfc. You also 
lose hves. or course. by careless 
flying and h1111ng the deck 
)'Ourself. 

The firsi scree n starts you 
abovcasc roll,nglandscape. the 
oppos 11ion being atrcraft . 
"' hich fly across the scree n or 
zoom towards )'OU in very 
realis1ic 3D fashion. Survive 
this and )·ou're in the desert. 
with palm trees and tanks 
sweeping towards and unde r 
you as you skim O\.Cr the sand. 
Wipe out the tan ks and )'o u're 
ove r the sea with a fleet ofsh1ps 
to son out. By the time ,·ou 
ruc h the screens wh.ch com· 
binc planes and 1a nks or planes 
andsh1psyo ur wo rk is really cut 
out. 

Black marks for incomplete 
instrue11ons. 

But t hat apa rt . 1hc spet'd of 
the game. its sound. and espe­
cially 1he JD graphics. arc all 
supe rbly done, and this 1soneor 
only a hand ful of games arou nd 
that could tru ly be s.a1d 10 be or 
arcade standard. 

RATINC 

Lntloc­....,..., 
U..111---·-

fl!fl!fl!fl!fl! 
. fl!fl!fl!fl! 

fl!fl!fl!fl!fl! 
fl!fl!fl!fl!fl! 
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~ MICROTANIC ~ 
~ COMPUTER SYSTEMS LTD. ~ J 

IF YOU WANT FLEXIBILITY AND EXPANDABILITY THEN YOU WANT THE 
MICROTAN65 

Start by building your 
own computer 
FOR LESS THAN 

£60 

EXPANDABLE -
from 1 K to 256K 

FLEXIBLE 6502 system with the following options : 
Parallel 1/0 Board Oisk Controller Eprom Programmer Gard Sound Board 32K Ramboard 
Serial 1/0 Board Real Time Clock Colour Graphics 32K Romboard ASCII Keyboard 
Building into a Disc-based system with a stylish System Rack to take whatever boards suit 
your needs . 

FULL RANGE OF SOFTWARE AVAILABLE- All boards available in kit form or fully built 
LANGUAGES AVAILABLE : MACHINE CODE · ASSEMBLY· BASIC· FORTH 

I DEALER ENQUIRIES WELCOME I 
SHOWROOM MAIL ORDER 
16 Upland Road 235 Friern Road 
Dulw,ch London SE22 Oulw1ch London SE22 

TELEPHONE : 01·693 1137 

Twillstar Computers Limited 
Microcomputer s. Peripherals, Softw are. ServtCe Contracts . 

BBC Mlcrocomputef 
88CModel8 ... 
BBCModelB + diskinlerfaot 
BBCModelB + Econe1 .. 
BBC Mcxtel 8 -+-Eoonet -+-dtsk interlace . . 
BeCSpeechSyn- .. 

09900 
£46900 
£44600 
£:51600 

t5400 
B8COtsklnter1aceKit £109 00 
Eoomeck'lter1ace ................ £7000 
B8CA 108UpgradeKit ....... .............................................. £50.00 
1 ·20per1bng System .. . 
BBC Vtf/WWOfdPrOOHIOf .... 
WordWeseWord Processo, ... .... . . ····-··•·· ..... 
BeebcalcROM Based .. 

BBC Compatlbte Ofsk Ot"lvfl 

Songle 
100K ..... .:17500 
200K ........•................. £245 .00 
400K ......... £299 .00 

Dual 
........ C379.00 

£49900 
... ...... £59900 

r:11 50 
£:5900 
£:4500 
£39.00 

f'owMSUW)' .. 
40 80Treckswrtch .. 

........ £40.00 per dnve 
r:10 .00 perdriY• 

Service Contracts to Education Aulhomies a1 cboount w·-- ~ -Ba,da,co,dz 
All prices lndusive of VAT 

Plea M add ca"'-ge - £8.00 tor large items 
£2.SO tor smellefilems 

NB- no deflvffY c:~rge on large orders I 

PCN SEPTEMBER S-SCPTEM8 ER I' . 1983 

=°f~ 112ChannelTV .... G!) ... 
Green 90 Column Monttor , 
GreenScreenZenilh1'Z' ....... ~ ,, ,-
BBCOfficial1'Z" ~ 
Colour Monttor, 
MICfOVitec14. 1431 
High Res 14" .NC MonilOr 

.... £25900 

t8900 
l'.9500 

t287 00 
l'22800 

• CHM« • Rec:order1 • 
OffiaaJBBCCassetteAecorder ... £:29.001 s1AR1UY I 
OalexComputet'CassetteRec:order. . .. £:2900 SINIIU'f' 

• ~=~;;~~~---lo.::e.j .................... £295 .00 j ST: IUY j 
Epson FX80FfT . ···········-~·-········ · .......... £425 .00 

~rc~:..,8026:· · ··· ···. ~~~ ~ -: 
Parallel Pf"l'llet Lead . ... .. .. . .. . .. . . r: 13 oo 
2000SheetsotFanfotdPapef .... £15.00 

• .:~=.:~with2K8utfer .. ~ .. £425.00 j s1~M I 
Sitvef Reed Prinler/Typewrilef inc. RS232 
lntertace(justplugslnloyowBBC) .........•...... £4 15.00 

We have many mor e Items In stock, so why no t give 
usa call on 01-574 5271 for further Information . 

Tw ,ll star Comp uters Ltd . 17 Regina Road . 
Sou tha ll . M1ddx Tel 01-574 5271 
Open SIX DAYS A WEEK - 10am Bam 

., 



8 Another box of ZX tr icks, and Shirley Fa~ cett : q~ares up to fend off mutant s and pulsoids. 

O'Spectrum special 
A handy little mach ine, the 
Spcarum - especially when ii 
comes to saving the ""'orld. This 
cur rent batc h of new Spect rum 
games includes no fewer than 
three different opport unitie s 10 
rescue t his planet from a fate 
worse than .. . and all in the 
privacy of yo ur own home . 

ANDROID ONE 
Th e be st of this 
batch by a very 
short head is 
And roid One: 
The Reactor 

Run. from the Vortex stable. 
Thi s proclaims itse lf to be just 
the first of a serie s of Android 
adventures, Horace-style -
and rightlyso, I think ,s ince this 
game is going to make its way 
well up the chans . 

The plot is nothing new- in 
fact , this is reall y a so upcd -up 
vcrsionoflkrzc rk. Youhavcto 
charge Jhrough a tltavily 
guarded enemy muta nt wa rren 
in search of their reactor -
which has to bcdest roycd.since 
it is about to .. . yes. end the 
world . 

No problem, Chough - for 
you arc in control of Android 
On e. the Very Latest in 
Android Tcc hnol ogy. Jl ow can 
you fail? 

Thc graphtCS in this epic arc 
faultless . and it is a very super ­
ior version of the old game. In 
place of robol s 10 po1-shot. you 
arc faced with four diffcr cn 1 
kinds of mu1an1s. all of which 
have differen t ways of moving 
about the scree n and a rc worth 
differe nt numbers of points if 
you do ma nage to pot the m. 

Group ies trave l in groups of 
thrccorfour . Wanderers potter 
about by themse lves, ge nera l· 
ly. 

Bounce rs sp ring up and 
down the scree n and ca n·1 be 
killed , but they can kill you 
perfectly well when t hey land 
on your head. Skaters slithe r 
unp rcdtclably amund . and arc 
fiendish ly difficult to hit . 

Th is is a n unreasonabl y 
addictive ga me . There arc fi\·c 
level s of play, and at eve n the 
slowes1 there 's enough of a 
challenge to kee p you scrccn­
gJued a nd bug-eyed . There' s a 
~ng and varied series of cham­
bers to c,i:plorc, with random 

layout s of obstacles 10 get 
round e ach time. 

You co ntr ol your android by 
ro tating it till it's facing tile way 
you want to go a nd the n running 
like the clappers. 

This one will run and run and 

JUNGLE TROUBLE 
A close second 
to t hat one is 
Jungl e T rou­
ble . a Durell • Software extra­

vaganza. It 's a mini obstacle 
coursed la Miner 49er . but the 
object ive is simply to get out o ( 
the jungle as fast as possible. 
You arc a litt le explorer . 
three liltle explorers . in fact , 
since you get lhrec chances to 
be.ea ten by crocodiles or hit by 
a falling tree. 

You first have to collect an 
axe . 1hc n leap across a set of 
stepping stones in a riv~r filled 
with crocodiles. Once o n t he 
other side you climb a ladde r 10 
get 10 the trees- rathe r cuddly 
oa k-like things , these. and 
standing in a nea t row . Oh well . 
who wa nts realis m in thei r 
games? 

You have 10 chop down the 
trees. remembering to get out 
of the way as the y fall. But you 
will have to go back to the start 
at leas t once. since monke ys 
will steal your axe unless you 
manage 10 swipe them with it 
before it gets 100 blunt. Even 
then . it will ge t blunt just from 
tree-felli ng. so you'll ha"·e to 
fe tch ano ther. 

lbcn. once you'\'c done you r 
bit to reduce the great wild 
places of lhc world. you climb 
anothe r ladder a nd swing on a 
rope ac ross a firepit. ta ke a 
nying leap over a yawning 
chasm. and run for home . Eat 
your heart out, Tarzan! 

WiP.\~'Ul•J!,?IW 
Bae to savtng 
the world , or 

1;~~~· of i~~ 
by Dklroni cs. 

What a title - just ca lls out to 
be said in a sinister Vincen t 
Price voice . Thc cover is pretty 
lurid , 100. with aqueucof green 
amorphous blobs advanci ng on 
you through the trackless 
wastes of space. Grea t stuff. 

The game itself docs n 't quite 
live up to the titl e's promise, 
mos1ly because it isn't easy to 
get the hang of operating )OUr 
spacecra ft. Th c rc'sanc xccllcnt 
set of inst ructions o n the second 
side of the tape . which )'Ou can 
du mp to a prin1cr if you have 
one - there's a lot to re· 
member. 

In a nutshell . you have to 
beat the living daylights out of a 
- wait for it - Ectogcnctic 
Galactic Gam ete. the First 
Stage of a Breeding Process 
that produces Mat ure and 
Dan gero us Aliens! If you hang 
about. you'll also have to shoo t 
its offsp ring : pulsoids, cycloids, 
aliens. that sort o ( thing . 

Pulsoids ruse with each other 
to produce cycloids . Cycloids 
do the s.ame, to produce aliens. 
Alien s arc green and amocba­
shaped, and fuse 10 produce 
more ga metes. Gam etes wait 
till they numbe r three, !he n 
tum the aliens loose on you in 
seek-and-destroy mode. In t his 
mode . the brutes spit at you 
until your windscreen is filled 
with red goo and you arc 
dest royed . Nas ty! 

Yes. !here's plen ty 10 cope 
with in this game. bu1 the 
overa ll effect 1s just a bi1 
incom prehensible. You have 
1wovicwersc reens.one1oshow 
you a wide-angle view of 
app roac hing clusters of crea­
tures . the other to gi\·e you a 
dose-up of what's coming al 
yo u. You have 10 mp between 
the lwo , and shoot a t the ones 
yo u manage to get in )'Our 
sights . 

Since the ship slides throu gh 
space a t odd angles. this isn't 
easy-and the keys )'O U control 
it with arc nol al all easy to use. 
beings. D . Q , and A. and Fto 
tire . 

All in a ll. good graphics. 
shame abo ut the game . Maybe 
ii would be better with a 
joystick. 

BOZVBOA 
Bozy Boa, 

- fr om CDS Mic­
ro Sf$tems. is a 

(i ~~~ap~ 
bozy mean? Sort of boozy and 
dozy? An yway. this turns out to 
be a predictable and unambi ­
tious little game. the sort of 

t hing you might choose to play 
for hair an hour on a wet winter 
Sunday afternoon. 

pc:~·~tl; :n~r:ef: n : f~h~~ 
old game where you steer a 
sna ke around the scree n gob­
bling numbers. and eac h lime 
you catch a number. your tail 
gets longe r - and )'OU mustn't 
bump into it , or any of the wa lls 
and obstacles. 

Bozy Boa 's only novelty 
value is the fact that it is set in an 
Eng lish country garden, as the 
liule tune at start-up tells you. 
And your boa has to cat beetles , 
snails and things tha t look like 
red dice but arc in fact lady ­
birds . while a\·oiding the now ­
e rs- more of which grow each 
time you get your fangs into a 
beetle. 

Thc cross-eye d snake on the 
cassenc CO\'e r is the best 1hing 
abou t this one . 

HIDDEN CITY 

• 

Hidde n City is 
ye t a nothe r 
ea rt h-savi n g 
mission. from 
Bytewell . This 

lime. )'OU have to pilot a ship 
into the underground alien 
cities which now infest 1hc 
eart h . and destroy t hem with a 
single well -placed shot in 1he 
reacto r. 

Your ship. says the instruc­
tions. can ·Penet rate all known 
alien defence s' - even the 
pa rts other ships canno t reach? 
- as long as you pi lot it 
properly . You have to get 
throug h three screens - a 
cliff side. down which you ny to 
reach the cave m entrance 
unde r fire from three guns; a 
maze. from which )OU ha\·e 10 
pick up c.ans of fuel ; and the 
unde rground tunnel itself. in 
which cities and various odd 
satellites arc scauered. 

I found this one unimpress· 
i\'C. There are several le,·cls of 
play, level I beings lowenough 
to be usab le as a practice mode 
and level umpt een being one 
long history of being sho t at and 
sho01ing - but the graphics arc 
fair ly crude and it's too easy to 
ge t through the various screens. 
at least at the slowe r speed 
leve ls. Probab ly wort h a few 
hours' play if )"OU hke 1hat sort 
of thing , though. 
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~~ Blo c k : B ~ t c 
Co mputing ,s a 
very mode st lit­
tle com pa ny. 
'Arcade games 

used to be borin g.· scream s 1he 
ti1lesc ree n. 'Th e n came Block­
By1e. 10 ma ke 1hem an EX· 
PERIENCE!!!!!!' Th en cam e 
Block-Byte . ma ybe . but one of 
the two offeri ngs on t his tape, 
Kamikaze and Gop her . is the 
dull es t thing l\ ·c played for 
month s. lbc other ke pt me up 
1ill Ja m - but I bea 1 ii in the 
end . 

·Gopheri s 1heone . ltdoc sn ' t 
look like anyt hing speci al -
ju st move up . down a nd across 
the screen to cAt a random 
bunch of docs a nd a void white 
bloc ks. till you manage to sco re 
450 or run out of t ime - but 1hc 
level of difficult y is ju st right . 

You ca n sec yo ur sco re 
gett ing close, )"OU begin to get 
the han g or the best Str ate&) 10 
ca t the max imum number of 
douin the min imu m t ime. but it 
still takes a while be fore you 
actua lly reach the 450 mark . 
Whe n )'OU do . you r rew ard is a 
tune . :.a ndth ec ha nc:cto doit 
all over again. 

As for Ka mikaze ... .,,,e ll. 
It' s filled with bugs. a nd 
crashed at the end virtuall y 
every time. You have a rectang· 
le which is supposed :o be 'a n 
aircr aff s wind scree n, a hori · 
zonta l line across the scree n , 
and on e or two objects in the air 
which arc suppose d to be 
enemy a ircraft . You ca n scroll 
left or right , and using 1he 
symbol key is suppose d 10 
speed up the scrol ling (b ut has 
no perce ptible effect ) . 

You ca n shoo t at the enemy 
but my gun didn 't work most of 
the t ime, 

Al the end of this magical 
experi ence you get a snat ch o ( 
Those Magnificent Mtn in their 
fl y ing Machint s, and the fol­
lowing messag e : 'You' re sco re 
was PATH ETI C' (sic). So is the 
game . ......... _ ............. 
(!!li.50) - Vorta Sof1ware. 26 
Crawford Road. Ha1fidd, Hcrts. 
...... ,...... (!!li.50)- Durcll 
Softqrc .Cas tk: Lodtc,Cutk: 
Green , T•unton , Somcrwl ..... 
.,M (ts.SO)-D li:"Trocun, Unu 
2. Shirc H1ll lndustnal EMatc. 
Saffron W1kkn . Essex ~ ... 
-COS MKT05)"1Cffl$ 
..... {.£.S.9S)- 8)1C'fliCII , 
203 Court ROMt. Harry, Sov1b 
Glamo,p n ...... . nd .... 
- 81ock ·8)'1C ComputUl,1, 213 
S1a.inbcd. Road, Leeds 

Alptnt.'1' 
(Op1K11W ~l"!t't'i.h) 

TI !n\.k.k."' 
C1rW.1r. 
( 1,,J"Kllm Tr.111 
Hu,rl1..· 
Tl~toni:C1t\ 
Connc.'i.l Four 
V.Jeo Gamt"' 1 
Hunt llw \\ tm-..x1, 
F1\1.. .. A-SKk So,.,l'f 
Am.i: u~ 
Att,kL 
™·1)10 
Bb~.Lp1.L & rol1..T 
Z1..'t\lZ.1p 
Y.J,r:1.,: 
OIJR"ll Bm Goud 1t.-s I 
OlJk.., But Goc.,Ji...., l 
M.1ri..l'IS1mul.1tk.lfl 

Edu ca 1iona l: 
E.ui) ReaJ11\: 

£2495 
(19.95 
ll9.9; 
rn.95 
lH.95 
(1495 
ll495 
(14.95 
(1495 
(1495 
ll495 
£14.95 
fll .95 
lll.95 
£11.95 
lll95 
lll.95 
£11.95 
lll.95 

1:29.95 

liCHnt.' 01'):,'ni -.ation: 
P1..'N..,n.1I R1..•wrJ K1..,,,.,-.: i 39.9; 
P1..T-..c.111.1IR1..f•o11 

Gt.'1lt.T..1tor i39.9; 
lt,,n._,.BuJ1 .. '-1 
Hl1t1ll·F1n,ull.1.J 

L249; 

D,,'f,K)fl\ l2495 
P1..N111.1I h n.1n1.1.1I Aki, Ul.95 

O t her Ap pli cation !>: 
lnn,mir, l85.9; 
ln,1..-.1~ [85.95 
M.ulm~L1,1 l85.95 
TI \'('n11...,. 

(\'(',,,.JPm1.1.. ... ,11~) lb5.95 
~luh,pbn t~pn·.iJ 

Sill," Pnw,11n) (85.95 
S1.111!>1k., l5495 
T1..·nn11"1.1l l:mul,1hK l49.95 
M.11tb Rou11111.· Lihr.ll) ll9.95 
Elt'i.tra.J E1..,1lt.,.,.11-.,.: 

I.Wr.1r, ll9.95 

P~ramming Lan1,.>Ua1ll..'S: 
PASCAL hlmK £99.95 
PAS( 'Al Lml.lT G9.9S 
b1mJt_,J BASI( ' i:69.95 
TI U.-,.."'1 £69.95 
l:J1ror/ A, ...... ·0~1..T £69.95 
Muu Ml'tllt.lf'\ i69.95 
PASCAL Cu,,_.'lkT £59.95 

~~l~.J::k'CI Svi,te~ I 
I h,k .ult.! ~.:d. 1.h .... 
t>:un!,.,-Gulp..'f 1.h.1. 

Colli1wEduca ti ona l: 
Tl-99 4A ~,.1ruT r.kk 1 £9.95 
TI-9914A s1.in1..T r~L 1 i9.95 
TI-99 '4A (j.t n li.' Wntl-r 

r .... u 
TI-99 41\ G.inli.' \\:'n11..T 

r .... 1. z 
( ·1lt.-..,l l·,UT1t.TP.i..L 
Rl·u-.rJ Kl,1"-" P.11. L 

kan Bt.·111: Sof twan..-: 
M.11h,Tl ... flTI 
M.11h,TNl-rZ 
f'hp,11., Tl .... h'f 

(.'ht."fl!Nf'\Tt ... llT 
Bk.llt.1t,."t Tl-..tl., 
l lun~m8tt~1.1t,."t Tl ... ll'f 

Bond ~..ocia l t."': 
E.1,\.,.llt 

Littl eGmim Ltd : 
~r.ibhl1..· 

l9.95 

£9 .95 
[9 .95 
l9.95 
t:9.95 
l9.95 
[995 

l4995 I 
ll9.95 I 

And is available at all these dealers? 
AJI branch es of. 
~.Comet.O.xotu. 
Grt!nb ot Deht-nh.in-. 
John LN,~ Runnel°"' 
W,ef~J, Z.rro-

~~s~:~c:~::en !Of All. 
COOP.Cul1)-...F1ncF;i.re.Ke11,, 
Photo ma,l ct:, R)TIWb, 

Spectrum. Tddi.1sion. 
And a t: 
ABC Coinpult.'D-SI Au)ld l 
Afhtcr - l-lJJ'ICM 
All,.~~ AuJao · Balford 
Ar1gl,a Sou,lt.! · StC\'~oe 
AuJK> ~b.rle11~ looJon 
AuJIO V1S10n-fawolum 
Bao,ull-SialforJ 

~di!> Rll~.+i, 
Coni,i.neJTr.k.111'1,: IL1hdJ 
Comput1..T Sul'tffnJri.1..'t 

~1.md~rn-
Cottun TV Pt'lt..b(,rou~:h 
Dean anJ Son-LonJon 
Drha Elct t n.XlK'I Loni.Jon 
°'"'1bham U,n11,urrrs- Poole 
Dts1. Ak.i) · Sou th.;unpwn 
Ck,J;tr Ashton 
Fenw,d,.s-NNl'J)de 
Gal~ V.Joo · MaidStoot• 
Hamlt)"S London 
Hano,h LonJon 
I letfers C.ilttlndJ,."C 
H\11\olf\Com;,u1cn Maf\(h"--"'fcr 
L11.....bu-Suuon 
Laon I lou~ · Lord.Jn 

Mk.Tl) V.1loc Anll'N"l.tm, lxk.L..,. 
~I.J-.h.1r1..~ t'rewt• 
M1k'\IU1P Gl.xk.1.. ... ,er 
OEM t "ompull~ Rud)\ 
P.irrn Ele1.non11.:.) I lornton 
REW l<>n<lon 
Robox Gl~'O" 
5c."k.TM.:(' SnkhO. o~fonJ 
SdmJ,.-,- lonJon 
Star Trel Video - W~n 
TO\andHol;,, W""° 
Urn,·t'031 W.irehou'>l'-ReaJ11~ 
V,Jro Palate· London 
V,s.un S1ure K111t,.~1on 
Wdw)TI [)q'lf . Srott · 

\'('1.-twyn 
And man)· other le-.iJ,r-.: 
Crn11J"lt.llLTSwrn.. 

Turn the page and see 
the unbeatable. 
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The unbeatable 
TI Home Computer. 

Its all the computers your 
family will ever need. 

Buying a hornecomputcris sonlL"1:hing 
you have to get right first time. It's too 
late "'Tien you've got one to find ir 
won't take plug--in sofuvare. Or can't 
be proi,,rammed \\<ithour an expensive 
accessory. 

The TI Home Compute r is a 
real comput er system 

The TI Home Computer has got the 
1ncmory power you might expecr 
frommorecxpensivecomputers,built 
in.Atitshca rt isapowerfulTMS9900 
16-BIT Microproccssoc Most other 
home computers have only an 8-BIT 
And you can expand the memory 
from J6K of RAM up to 5ZK. 

The total memory capacity is 
ll4K Byres. 

A wide range of 
software for t.-veryo nc 

Another feature that makes the TI 
system so J)O\\ierful, yet so easy ro use 
is Solid State Software.N These pltog­
in cartridges cover everything from 
space games like ParsecN to teaching 
maths, managing home finances and 
composing music. And the ra~,e is 
getting wider all the time. 

It eve n has what 
professionals loo k for in 

a home computer 
O'U , TMS 9900 16-BIT. plw 256-o\ie 
Scr.uchpod RAM. 
Memory, Tot>l 114K b,",; 26K b,ies 
ROM mtcmal; up to 36K ROM camiJgcs 
external; 16K bu1h1n RAM expancbbkto 
52Kb,,eo. 
Ke,boo."1,48Kc,,QWERTY.alphalocl, 
funcoon kev auto repeat. 
Sound: 5 octave\, 3 simulW'lt'Ous t()OC:5., 

l'lOISCtOOC. 
Colour. 16 fon,ground ,nd bacl.g,ounJ. 
High ,esolut100. 
Interf aces: Ca.w1:te, TV. 2~ -sncb, 
mam penphera! pon. 

More than o ne 
programming lan guage 

Th e standard programming laflllUagc. 
TI BASIC, is built into your TI 
Home Computer so you can begin 
progr.muning right awa~ But there's 
an expanded ra"l,>e of optional 
languages like Extended BASIC. TI 
logo, USCD-Pascal, TI FORTH and 
Assemblec 

With these you can fully expand 
your programming skills. 

A wide range of peripherals 
Most computers lose a lot o( 1nemory 
when you add peripherals. 11,e TI 
Home Co mputer is different. Every 
peripheral comes with its own built-in 
programs to keep the loss of memory 
to a minimum. 

The convenient Peripheral 
Expansion System houses up to eight 
peripherals. Additional hardware 
cardssimply plug in. You can even add 
a complete Floppy Disk Men,ory 
System. 

The peripherals include memory 
expansion. RSZ3Z Interface, P-Code 
card and more. There's also a 
sophisticated matrix printer and Solid 
State SpeechN synthesizer - which 
you can usewithyourown TI BASIC 
proi,.,..ms. 

A lot more for no more 
The TI Home Co mputer gives you so 
much more without costing more. 
At tcxiay's price it's exceptional 
value. Talce your fumily round 
to try one. If you never try ~ 
it y~u11 ~~er know what IJ 
you re llllss1ng, 

TEXAS 
INSTRUMENTS 

Creating useful produets 
and services for you. 



....i!iiit:i.,;--::::::=::-~~~---:=======-~--r.:r:'f:IT:f:JThy;1e~soJu-n-d-,nd~g-,a-p-h1·-cs-,-,e~~~-::::::::::::::::-~-
~ I can be wi1h two joystick s. Th e 

0 :~~;:~::~r!c~~~l~~:r=~~ :~Ftia1:.car~~:·. with playcn 
COMMODORE 64 ~d~~~f\~ v~1!~;ru: ;~~~~a~~~c~~::;c:"t~~~~ 

flower beds . skill. each garden becoming 

Verdict 
Playing this game is Like taking 
part in a Keystone Kops movic . 
Easily the fun niest game I've 
ever seen and whaf s more it 's 
origina l, compulsi'Vc a nd no­
body gets killed. lrrcs tistible! 

One man morcMficulltomow.Gardcns sc::~r::~,i;:ca~:;;~~~~~ 9-16 fora: you 10 mow across a 
and a dog ~rn~~~,!7~~ca~~~~~:~~!;r:~ ::::~cr~!at~~urring !he 

the mower from you. Although Speeds a lso increase but 
Rover won't chase him, the there arc compensations -
gardener will nee if Rover Rover gOC$ after the neighbour 
ba rks. like a bull et . You fina lly rem ain 

.._ Hovtr Bowe , .,._ 
Commodoce64,... C7.50 
,....._. Ua.masoft, 49 Mount 
Pleasant, Tadky. Hanu, RG26 
6BN ,..._. Casx ne L......­
Mactunecode-...._ 
Spcctn1m vcrs,on from ()wcksd va 
IOQII ... Vanousdc akrs 

You 'll just gi,·e the lawn a quick 
once-ov er with neighbour J im's 
hover mower . Off you go with 
faithful mutt Rover trollin g 
gently at )'Our heels. A Sunday 
a fter noon, calm and peaceful. 
But wait! Here comes Jim. 
wa nting his mower back . Rove r 
bar ksa ndch ases him . Whoops! 
You·, c just mown a prize 
flower bed and the garden e r i.s 
af ter you . 

Objectives 
Having bo rrowed Jim 's Air · 
Mo. you start to tackle 16 
different lawns. The first 
swa the is barely cut when Jim 
decides he wan ts his mov.cr 
back. Mowing like fury . you 
must dodge round flowe, beds 
and hedges 10 avoid him . Being 
a bit ncri.ou s, Jim always keeps 
his distance from Ro\ er. If he 
gets close. set Ro,·cr on him to 
drive him back. Unlike Lassie, 
Rover becomes disobedie nt 
when the noise of the mowe r 
gets on his ncri.·cs. Me'll try to 
bit the machine and yo u may 
e nd up mowing Ro..,er. 

If you mow too fast. the 
mower cut s out a nd you 're 
forced to wai1 while it cool s. 
While you mower is not power· 

Jim is 
00 

rcspcctcrorga rdens in garde n 16but with everything 
either and will trample across getting faster each time. 

the no ~er beds 10 get a t his pr:viJc~c::;t;::i~:~~~!Yo~! 
~ ::~ a~u~:~~::~~ t~:~d:ij or two player games; the latter 
only cross flowe rs beds on any 
path )'Ou may ha,·c ploughed 
through the beds. If J im or the 
gardener catch you. they stride 
off with the mower . but you ca n 
always nip over and borrow 
Tom 's and then A If s. 

In play 
The game ope ns w11h a n a ni· 
mated title page . accompanied 
by a l'I impressive ·English 
Country Ga rden · type tune. 
This me rrily burb les away 
throughout the ga me but you 
c.an tum it off by pressing t he 
Commodore logo key and M . 
Pressing these keys again brings 
back the music. 

The game sta rts showing you 
ambling up to Jim 's house to 
filch his mov.er from the gar ­
age. The garden is the n display · 
cd complete with you. mower 
and Ro"c r butJ1m soon appears 
on t he scene and the fun begins. 

Your joyst ick contro ls the 
mower speed and mo,·emen t; 
pressing the fire bun on causes 
Rove r to sta rt barking and 
chasing Jim a nd the gardene r 
will head for the horizon when 
Rover barks. Mowing over 
Rove r ca uses the poor thing to 
run yelping away. 

COMMODORE 64 

A hound 
in space _ ... ___ _ -~ .. -Jl 8.23 ...... £9)'Xloc. 
5-yvele . Caldonu---"""-- - - W....,.Lld, 
U• A , Ou ROlld Soul:ll, 
~ . aa.ncc,. E.NcISS7 
288 , Id · 0102-Ss«m 

Can arcade games be cd uca, 
tional ? This one certainly trie s 
hard to be. It lcu you cap tain a 
spaceship a round the ga laxy, 
rescue kidnapped boffins, 
shoot up a few alien s. control 
s-upplic s, navigate the ship , 
learn abo ut planets , and nip 
back loEarl h int imc fort ca .AII 
this, a nd a dog called Bcnji, in 
an intcres1ing Sta r I rck·type 

... ~ 
i!lti!lti!lt­
i!lti!lti!lt­
i!lti!lti!lt­
i!lti!lti!lti!lti!lt 

to e njoy pa rts of it . A dog , 
Bcnji . is at the helm of the 
spaceship Star Woof (but don ' t 
let t hat put you off- it 'sagood 
game) . Some scien tists arc 
being held capt ive on other 
planets in the galaxy . 

You have to fly with Bcnji to 
the rescue and bri ng the m back 
safely. The lowest skill level has 
Bcn ji ta king over a ll compu ta· 
tion s from you; at the highest , 
Bcnji reli nquish es eve rything 
to you . Th ere arc elements of 
educat ion , decision making . 
memory traini ng, and hand and 
eye co-o rdina tion skills embo­
died in the game . 

In play 
A hi· res picture of Bcnji a nd a 
catchy tune start off the game , 
asking you to select from eight 
leve ls of ra nk. Th e higher the 
level, the larger the number o f 
scie ntists. problems and corn· 
putati ons. The scree n shows 
your spaceship console . On the 
right arc the d isplay areas : progra m. 

Objectives :;:;~~::.n:,~. ~1;~1~}~~~ 
Th e game is aimed at t he 10-14 the con.sole push buttons for 

L~ :;:~~~~ ~;; ;; ;;~ ~;;;;~~;;; d._~y~e~ar~·!~~,;·~·g~c~a~lth;o~ugh~yo;u~nr-___;;co;m;m;uJn~;ca~,~;o;•·~·;·~d~co;m;-J gc ra nd oldcr childrcn are likely mands. The res t of the scree n is 51• 
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Would You Ask 
A Pig Farmer To 

Landscap ·· 
Your Garden? 

Of course not, you would select a profe ssional 
with experience. Th e same app lies when looking 
for the right sof tware. When it comes to the 
Epson HX -20 the re is really only one name to 
consider . 

WI] 
FFOSS 

ffosswriter 
• Full document handling as if the microcas sette were 

a disc . 

• Text operations include move , insert, overwrite , 
delete , search . replace . 

• Operations on word , sentence , paragraph and 
user -defined blocks . 

• Comp lete document layout control . 

One of a selection of business software package s spec.ially designed 
for lhe Epson HX-20. 

For information co ntact: 
FFOSS Ltd., 112 Bath Road , Slough, Berkshire. Telephone: Slough (0753) 820277. 
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~ Star Trek compu1er games will 

OJ ~~~~ ~:~ edia tely at home with 

,.. 54 the console window. 
A cursor passes o,·er each 

button in response to your 
joystick. Pressing the joystick 
Fire butto n presses the screen 
buu on. For example , 1he con­
sole E bunon causes the engine 
room to respond and the win· 
dow to display various data. 
Joystick movement sets the 
des tinatio n , warp speed and 
dis1ance (at lower levels . BenJi 
sets 1hc last two for you). 

Allhough the game is far 
easie r 10 play with joysticks. it 
can also be con1ro1Lcd from the 
keyboard . The joystick is repli · 
cated by a 'diamond' layout 
using the A, D ,W.X keys with 
fuooion key 7 as fire button . 

Each depar1men1 is called by 
its initial lener - T for tran s­
porter room . E for engine 
room . Wfor...,·caponsetc -a nd 
each call is confir med by a 
message . scrolled across the 
screen telepintcr- style, re­
questing your o rders. 

You c.an summon a status 
repor t. select dest ination and 
speed . a nd a variety of other 
options ~n to galactic super · 
heroes . 

The variety of di(ficulty 
leve ls. set by the rank o f Benj i. 
ensures that the game will 
sustain its le, •cl of inte rest. With 
Be nji in almost total control it 
can be rather boring, but when 
he takes a back scat it is almost 
impossible . 

The transporte r room shows 
t he amount of food . fuel. torpe­
does and rescued scientists on 
board . You can bum up more 
supplies provided you arc the 
right distance from a planet that 
has such supplies. The weapo ns 
room controls the ship·s de · 
fences . 

A hi-re s picture of any of the 
plane1s can be obtained, 
togc1hcr with basic planeta ry 
da 1a (gen uinely 1aken from 
NASA photos and rererences). 

The time 1aken toflybetw een 
two planets reflects the speed 
a nd distance. Stars a re seen 
hurt ling past the console wm­
dow 10 a great rushing sound. If 
the calculations arc wrong. 1he 
ship misses ils des tination and 
an asteroid storm has 10 be 
negotiated . On reach ing 1hc 
planet. the ship can be take n 
do wn to the planet surface . 

Loud klaxonsalert you tot he 
presence or any aliens and a 
simple but splendidly graphic 
arcade-type ba ulc ens ues. Sci­
entists are rescued by flying low 
ove r a likely look ing hideaway 
and ho,·ering 1here.,., h1lc beam­
ing them up . wilh ahen ships 
buzzing around you . 

Up and away to the safety of 
space . you need to check sup­
plies for the trip back to Eart h. 

A detailed booklet contains 
the instructio ns. as '4e ll u 
plenty of helpful rae1s and 
figures. 

Verdict 
The game has a wealth of detail 
a nd is enjoyable 10 play. It 
requires though t. planni ng and 
co-ordination . My two chil· 
dren . a boy and a girl. loved i i . 
My guess is. so w1ll lo1sofo1hers 
- 1heir parents too . 

RATING ...__ ~~~~ ""- ~~~~~ 
u, .. , ... - ~~~­-....... ~~~~ 

At last! A joystick that works! 
Cambridge Computing bring you the first intelligent joystick. 
Works on all existing software · regardl ess of which kevs the program 
uses. No need for specially writt en software . Features include: 

e Comp atible with Spectrum, 

e 2 Independen t Fire Butt ons 

e e Directional Microswi tched ac t ion 

• Plugs into edge connec t or 
e interface comple te with edge connector 
e Atari joys t ick compatible 

• Joy stick with Interface £29 .90 

Name ........ . .......................... .................. . 

Address ........................................ ........................ . 

Please send me for Spectrum . r---i 
....... .. . joystick, int erface , a nd tape @ £29.90 .... lf..___J 

.....•••• .int e rface and tape O £24 .00 ............ . ...... L==1 
.. joy st icksc.t £7 .00 .............. .................. ~ 

Total inc luding VAT ......... c::J 
(( CAMBRIDGE COMPUTING 

Enqu1nes from dea)efs 
are welcome, ring 
Anlla Kn1dand on 

0223 ·322905 
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f;~~i~J~~b-9'Wplef*' CMyou , aaO.,o..mond . MMIM~'c: 
lhecr;pl. Otwll ~lal~toittmytt.,YM.0~°'*1 l)tfot•,OU F,.,...,,, Tomti 
oomn OOfflPltt• ~ • 20 pegt: ~ llultr•l«l ct.M fit 

EVEREST " ·" NelCled on h bol'dtr bi1twMn Tott and ,._.. , lne "'9Ntl mour,a..,. ., lhe wo,to EVtfffl. 
Oodr:ttM Molhtt ot N wo,to, IOwt>rS li'l4 end • Ml! l"l'IIIM IOO¥e - ....._. In 1953, Sit 
EO'nund Hqry end sr.o. T.-wng Norgay -• lhe fnC rrl9l't 10 CDf1QU9f b unc:on(1.*_. 
Now,ou,._. lheCNl'IC»IC>tc*lhe """""'ot E"*"'-lt'lotMOtNuCltlt w.yo,.,,.....-r,oi 
end In lr~ . 0( ... yo,.,, n.ame ...... tor..... in ttw.......-o1 mounc.lnMmg hlltOty 

PRICE LIST : 
Ofagon Trek... t9 .95. 
WizatdW81 ........................... ... £:7.95. 
Gott ........................................ £:7.95. 
Grand Prtk ............... ............... £:7 .95. 

==~f.~ ::::::::8::: 

Sal.amanderGraphaSystem t9 .95. 

~~~ -::::::::::::::::8::~: 
N~ ........ ..£:7.95. 
Franldns Tomb .. t9 .95. 
Everest .............. ....................... £:7.95. 
Gridn.Mv'lef .£:7.98. 

NOW A.VAil.ABLE AT MAJOR BRANCHES OF 
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PffiProgramCards 
Program Cards 1h1s wee k offers you two 
new programs. one for 1he Commodore 64 
and the other for lhc Lynx 48 K. This week 
a lso sees the complet ion of the D rago n 
game- Asteroid Lande r. 

SID sings 
The Musical Keyboard program for the 
COM 64. from II K Sabavala of London. 
demons1ra1es the use of the sound gener· 
a1or(SIO) . 

This device ,s not quite as good as the 
computer of 1he same name in G erry 
Anderson's UFO. bul it can be used to 
warn )'OU of incoming ahens . 

The program ?urns your Commodore 
1010 a musical keyboard with nine mstru· 
mt'n.,. Th e tone11 of the vano us instru­
ments arc created by poking W (S4276) 
w11h 1he correct wavefo rm value. A 
sum mary of 1hesc values is gh'en in PCN 
M1cropaed 1a, issue 26. A little 1mag1nation 
needs 10 be used to recognise some o( t he 
ins1ruments, but these can be allered 1( 
desired . 

~ProgramCanls 

Foot for thought 
The other program this week 1s from Lee 
Wilson Wolfe. a lso of Londo n. It runs on 
lhe Lynx 48K and dcmonstra1es the 
machine's user defined graphics. It creates 
a pteturc of a well-known poli1ical per · 
sonahty. Unfortunat ely the duffe l coat is 
missing. but you can' t win 1hem all! The 
hstmgco nta1ns a lot of data statem enls. but 
!he qualit y o f 1he pictu re 1s well worlh lhc 
effort o f typ,ng them all in. 

The program also shows off 1he Lynx's 
video cont roller chip (6845) by scrolling 
1hc whole screen horizontally . When the 
program 1s run , I here will be a pause while 
the characters arc rede fined . after t his lhe 
p1ctures arc drawn . The program then 
waits for a key to be pressed before 
scrolling commences . 

To slo p the program . ESC should be 
used . and 10 ret urn the picture to its 
prope r position, OUT &0087 .O should be 
ente red . lhhc program isrunscve ral times 
in a row the computer will run out of 

memory . So after the program has been 
RUN once it shou ld be restarted from line 
JO. 

A RUN for our money 
We pay for publ ished programs o n a sliding 
scale which take into account length . 
complexity. originality and the progra m­
mings killdcmonstrated in the program. So 
why no1 give usa RUN for o ur money? 

As well as the cash. you rettive the 
satisfaction of seeing your byline on the 
Prog,amCa rd - which will, of course. be 
snipped out and filed away in the libraries 
of thousands of mtcro cnthusiasu through · 
out theco unlry . 

Send your con tribution. o n disk or 
casseue. together with a plain pape r listing 
and brief sum mary notes to: 

The Programs Editor. Persona l Compu­
ter News, VNU.620xford S1reet. London 
WIA211G . 

A II disks and cassettes will be returned as 
soon as possible after evaluat ion or 
pubHcation. at our expe nse. 

Musical Keyboard Card 1 of 3 '-----------------. 
8327MK113 CIIIM 

C.nNNlorlllllc ==-A·- · V·- ,__ W·-11·-L--
, ... ·-
-

............ ===·­==--....... ...,.. ••• et • .. _ ............... 
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Sulis Software 

An exciting new range of educat ional programs 
Getting down .10 learn ing a tricky sub · 

ject can become a good deal easier w hen 
there's an element of fun involved . And 
that is just wha t Su l is have introduced 
in to thei r ou tstanding range of quality 
educational soft wa re. 

In games l ike BESIEGED. (one of four in 
the SPELLBOUND series) the player learns 
to master the many quirk s of Engl ish 
spelling . Correctly spelling some 'imposs ­
ibl e' words he lps to save a beleaguered 
city from a horde of in fid els! 

WOR DSPUTS, available for two different 
age-ranges, offers hundreds of words 
that every child needs to recognise easily . 

Not j ust conten t in getting to gr ips with 
the English language, Sul is helps tackle 
French ve rbs (regula r & irregular) wi th 
TENSE FRENCH, takes a journey back in 
time with TIME TRAVEL LER to get some 
historical facts right and even throws 
down a cha llenge to Shakespeare buffs 
wit h MA STERBARD. 

PCh SE.PTEMBERW EPTO t8 ER l t . 1983 

Sulis's dev eloping prog ramme of soft ­
ware, ini tiall y cassette -based , is ava i lable 
for use on some of the most popular 
micros - in particular the BBC. Dragon . 
Commodore 64 and Spectrum . 

Each t itle in the Sulis range is attrac t ­
ively packaged (and priced!) and can be 
obtained from all good bookshops and 
compu ter stores . In the meantime, for a 
free copy of th e Sulis Software ca tal ogue, 
jus t return the co upon . 

I ~::/e~h;s~:1;:7fi~:~n~:•~vHfc:~;·r~'::· I 
I ~:::e5s::::=~~: c::let~N;~~:sm::,:;: I 
I NAME ................. . ...................... 1 
I ADDRESS .... .. ......... -1 
I ········1 
L ... .............. .... . :::::·~~, 

@
Ma1htf'db) 

John Wile y & Sons Ltd ., 
!llffln;c l,1M , CMd1~ 1tr , S~lt. P Olt I LO . 
[nallnd T~I. (IUJI 71 .. " I 





The leleVideo Personal 
Computer. Not H1e first. 

Just one of H1e best. 
When we set out to bwld the new 

Tele Video Personal Computer. we 
decided to do 11 bette r than anyone 
else. It wasn' t easy All we had to do 
was design a spec ial casmg that 
keeps heat away from sensitive 
electrorucs, with no fan for no noISe 
and greater rehability, put in a big 
clear 14" screen that tilts for your 
comfort, incl ude a de tachab le key­
board so advanced it elimm ates 
typing fatig ue, throw in ex tra 
storage (for an unform atted total of 
I MB), and put 11 all ma very 
smooth and easy-to-use mtegrated 
package. We call it the TS 803 

We also made 1t CP/M®compat­
ible, so you can choose from 
thousands of proven app hcallon 
programmes. And we made 11 
possib le to lmk up to SIJ{leen TS 
803s m one system, so more 
people can work smarter together. 

Then we d id one final thing We 
mcluded a powe rful graphics 
package and pnced the TS 803 at 
a pnce that almost anyone can 

afford So try our TS 803. Improving 
on something that's very good isn't 
easy. but we're sure you'll be 
happy with the results 

For more information, call one of 
our International offices. 
EUROPEAN SALES 
(HOLLAND). (31) 075-28-7461 
UK/SCANDINAVIA SALES. (44) 
0908-668-778 
PACIFIC BASIN/SOUTH 
AMERICAN SALES. (408) 745-7760 

Or contac t one of our Inter­
national dis trib utors· 
COLT COMPUTERS, LTD 
Hounslow, 01 577 2686 
DATATYPE INTERNATIONAL 
Cwmbrawn, 063 33 69162 
ENCOTEL 
Croydon. 01 686 9687 
MIDLECTRON 
Belper. 077382-6811 
DATAMETRIX AB 
Sweden, 0760-50160 
DATAMETRJX OY 
Fmland, 0-523400 
VIKING MIKROSYSTEMER A S 
Norway, 02 64 20 65 
HIBMESPREOSA DANMARK AS 
Denmark. 01 195553 

- TeWtdeo Systems, Inc. 
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Musical Keyboard Card 2of3 
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,.. IFld•"0•11,£1.-.~ (H b FU (L 2'.;' OOS\/1:3(1 
-o lfo\ l •"IJ"T~tf'OHH, I NEL.,ll>t ~BA 

2 lf11J•"P'IHU IHJt LH·&i. FIJloEL liJS WSUb'1 
;"<I lfttl • ft"THE~ct LH jl f'OI, lL 14" oosa..J~ 

·~ IF"••· THUf'OtlH,.JO> fVH.l ~ (ou';>Ui""' 
JFl- 1 •" • T~t .. ~ 1;.N II.I<,: PUU,. 13'4 C,O~i::l'lil 

1H 1F1d• t. lHllf"iJtltt I\Mi PUEL ._ ... ] Gv-S.....l..<6 
;,/. lfHf•" lHlt ...... lH II~ H,lL,iJ!J ~l~ 
,& H"' I • ,1 TI-IU+."-'TUI 

$!i l~l'i f •"F'THlt ... >LH Id l-1,,1(1.. 0 Et«l 
at; WIOlb 
-:ie P(>.lA.e P(l£S.e 1UEw.111 MJtu." 
,_.F tT Ul-'tl 
109 ~(11 9' l"C..[,,.\il P\fL>I ~" 
IUJ Ptl>[~o.,•·fd M>t.~ .. ~4 .. ~~ 
I~ ~(11 .. u 
10t.POl>[t'l--t.4"1Jlll J._I) 
ll:ll' P.-..tlW !:" 
110 H, h • tt 
I.\ F'Olt.11 l3'0 H)IE ~ -, 
1, .. FU'LM I 
i ,t ~t. ll ... 11 
lhP''UllN SI F,,)t( \l 
l .. l!f!All.lll 
1.:.:H.lt.#•1 
1 .. ,1, i:,1,1t EN Id ~ ,t 
:.,o h•t.M ~J 
1;,.w; 5"lll>N 
I.Jlill'Ulto11lil-Ut. 
1.i;. Jv,L,W,17 
l <I HH.••• 
I~ FUU,:,., F._..Ei I 
I "'-*EM 
14U f( ~ 

! -i. 1-(.tf.H JU .. n.11.'Jo I,! 
1"4fUlW I 
l4t.l-l.TUl-r, 
140 f(ltl11 .~ ~Ul:..o,l.l 
1~~u,1 
15..:h.T\JFII 
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28e V•5429Ei R• 5'4l77 S•5'4.i7¥ W•54,'7b ~.. L•~.: . .,. 
291 POl<E5J190.0 N E5.;1~J-ij f-U EL,0 POtlN 0 NEW 0 
292 PPIHT" :'Jlll• HH• l:li •I •I I H H •I I ,1 ff I H M H 
20 3 PRINT' •••••• 1:11 •I •I I •I tl 11 I •I tl I •I •I Ill ~ 
204 Pfl:ltiT"t HH •l ;i • I Ill I Ill H 11 I t l JI I JI •I H • 
296 Pfl:IHT' tN •• • Mi l I I I I I I I t I I I I 
298 C0-54271 Pfl:I Hr •H••• l:l.. IU I" lt110 ID 10 IP 1l I I lb 141 " 
103 FOPJ•0TOl2 FM1•55'°J:T~5'5.."8 ~El•J • 4 U- I.: ~EJ•J • 41d~O,loU HlJ,.11,J tt"IHT "A 
2 10 PftJHT"t •H••H• • H• .. • • 
2 12 PftlHT"•••••HH•••• 11 e 
2 14 Pfo'JNT"t H HHHHH .- a 
2 16 PRINT"tHHHHHH a -
21a Pfl:Jtn ••• ••••H• • ••• • • 
22e Pfll tlT".liQH••HHHH•• 1:n i: • ~tl UK.-1<09 
222 Pfo'INT" 
224 Pfl:Jtll" ····· ··~ : 10 IM I" 10 ID 10 IR I[ I l !o 14 I 
226 PfUHT"IHH ll :li I I I I I I I I I I I I I • 
221 PflJNT"t H••• 1:i t l fl I •I II II I •I •I I tl ff tl 
238 PRIMT"t•HH l:11 11 fl I t l JI fl I tl tl I t l M •I 
232 PfllNP IH.H UI II II I •I .. JI I II tl I tl .. II • 
23'1 PRINT" t:~······ ffE ~S PETUlitO' 
2~ GEHl.t IFAf • "" HtO OOT~ 
23' PIUNT":l" PQ,.f5328e,9 P"C>E5:a81,9 
237 Pfl:INTTA8U5.>"• ~4 Cl<.EVIOAPD .. . 
23' PRINT"»•l ~ HE 641 t..EVBOARD '*!$ ~ Pl-'E::.i.T 
240 Pf.':INT"l H llt l$TP\K:N T~. THE t.EVS STRRT FPQti· 
242 f'f!IHT"O H 'IIDDI.E C.THE ~EVS TO U$E ~ 
244 PR !Ml" • •1.-;;i-c :k-C • :1"4•11 03• 0. 
246 PRIMl" 0 • 1~ -E :P af: :e-F• 
248 PRINT".IH l~ -0 :'lS-O• l~-A 07•A • ™ PRIMT"o • , ..,. i ::u -c :o -c • 0..-D 
2S2 PA:lMT"O • llll • D-1 :P -£ :H :llf O--af • 
254 PRIMT"0 • 1• -o :JE-<:i• ::t 9" A 
25' PRIMT" OIIIF aflNISH" 
2'7 PRIITT"•• • t ..... HEN INSTR\Jf10IT" 
260 PRIITT'"» • .. .F'RESS ~T~ TO STRRTr 
262 0€TAt IFR t • .. Tl-£HOOT02Q 
264 RET~ 

84 
86 .. 
90-94 
100.105 

106-110 

112·119, 

118-122 

124-128 

131,134 

13fr140 

142·146 

148-152 

200 

201 

202·235 

Setec::tnew~? 
End-? 
.__ondgo<noxtkoy , 
allinel& 
Tumott now sutwoudne --.. ...., ..... 
Oboe -o.oan 
~ T-
...... -x--



~ProgramCads 
Foot Card 1 of 4 
8327f0114 

10 PROTECT O 
Lynx 48K 

...'O fil-..SERVE HJHtH ",7"l' 
"';U CL S 

Lynx Basic 
AppHcation: Graphics 
Authof : Lee Wilson Wotte 

-4U Of'Ot i,. GRtlf·H IC , IH M{_f1 

:,o FOfi N •U TU ',tY 
6(+ READ A 
70 POE LE'TTEHCJ;>tO•N,l:IJNrn) 
80 N[l(f N 
qo DATA ltl"-tl11.'1J .II OAIA 1111 tJ :,70 DAlA 111111 9 10 DATA 000000 10~0 DATA 001111 
IU(I DATA 1..•v,10Vl• 40 OArA 111111 ~ OAlA t 11111 820 DATA 000000 1060 DATA 100111 
J h' OOTA ,..,_;,11~11 ·~ DATA 11 IJ 11 t."l'U DATA OQ{tltOO S::Ct DATA 000000 1070 DATA 110000 
t..:u OAJA ooou ... •o 1.bll DAfA 1111 t1 600 DAT A "'-'UO(,O 840 DATA 000 110 1080 OAIA 110110 
J '":0 DATA OOUl"h.1 lO DAlA llllll 610 DATA 11 0000 85', DATA UOI t 10 1(>90 DATA 1 ll ll 1 
140 DATA l"'-~""'-' "8(t OAIA 111111 620 DATA 1111 00 BbO DATA 00 11 0 1 11 00 DATA 
lt.u DATA ... ~.,.,o ... , ·qv UATII °'"''""'-' 6:,o DA I A 111 110 970 DATA 00 11 0 1 1110 DATA 
JbO DATA il\.lUO,,._I .. ,.,, DATA 111111 b-40 DATA 11111 1 880 DATA 000 100 11 20 DATA 111111 
I U OA TA 00\1\KIU 41\1 DArA 1111 1 1 t.:,o DATA 111111 ~ DATA 0 11111 11 30 DATA 111111 
180 DAlA '"-l(h!\tl.1 4.:,1 OATI\ 111111 bbU DATA 11111 l cro<, DATA 111111 1140 DATA 111111 i ?u DA r A Oouuou 4.lo DArA llllll b \I DAlA 111111 910 DATA llJJJI 11~ DAlA 1 J 111 J 
200 DATA O\t\)O\ iO 440 OA I A 11111 1 b8o OATA 111111 920 DATA 111.111 1100 DATA ll 1111 
:.d0 DATA (tO(IOl..10 4:1,0 DATA 11 J J 11 0"" DA1 A OHOO{t(t qJ_i) DATA UU 1111 1 170 DATA I 11111 
:;?~O DA TA \.+0000 1 4bl..t OAIA 1 lt 111 /1..t(t OATA outto06 9 40 DATA 00000 1 1180 DATA 000111 
2~\I OATA 00\IUI I 471..t OATA 11 ll 11 lh' MTA \IOO(t\l\l q!St) OA "TA OOO{IOO J 1'10 DATA 111111 
240 DATA ~ 1 l l .. Ent DATO 111111 no OA r A 000000 9b0 DATA 1 10 111 1200 DATA 111 ll 1 
.:..'~O DATA ,1001 11 "'q" DATA o.NUUOU r.o DATA OOOORO 970 DA1A 1101 JI 1210 DATA 1111.11 
:lOO DATA 001 11 1 !.UO DATA 11 11 00 /40 DATA 000000 980 DATA 110111 1220 DATA l 11111 
~70 DATA (tUl 111 510 DArA 111111 7~0 DATA '"'"""' q,q,o DATA 111111 1230 DATA 111111 .Ett, DATA 0 1111 1 ~l(! DATA 111111 700 DATA 1000<><) 1000 DATA 111111 1240 DATA I J J 111 
- '<f(.1 DA l A (•Oltl . .'1..'V :);:',U DAlA 111111 -:0-!Q DATA 110<>00 h>IO DATA 111111 1:.'5(:t DATA I JI 111 
_:;1..'l• DATA 0001..HII :540 DATA 111 I 11 780 DATA 11 0000 1020 DATA l 11111 l2b0 DATA 1 ll 111 
:l-10 DATA (111111 :,~o DAlA l JJ JJ l 790 DA T A 000000 103(t DATA 111111 1 270 DATA 111111 
"',:..'\> OAlA 111111 ~O DATA 111111 800 DATA 000(000 10 40 DATA 11111 I 1280 DATA 111111 

10 
20 

---- 40 ---__ ,... __ - -----... _ 
~Progr.wnCanls 

Foot Card2of4 
8327f02/<I 

129 0 DATA 111111 1620 DATA 011011 19::SO DATA 111110 2280 DATA 000000 2610 DATA 000000 
1300 DATA 111111 1630 DATA JOHH 1 1960 DATA 111 1 10 229 0 DATA 111111 2620 DAT A 000000 
1310 DATA 111111 1640 DATA 111 0 11 19 70 DATA 011100 2300 DATA 111111 26 30 DATA 000000 
1320 DATA 111111 16~ DATA 111111 1980 DATA 01111 1 2310 DATA 111111 2640 DATA 000000 
1330 DATA 11111 1 1660 CATA 111 111 1990 DATA 11111 0 2320 DATA 1112 11 2650 DATA 000000 
1340 DATA 11 111 1 16 7 0 DATA 111111 2000 DATA 0 11 110 2330 DATA 111111 2660 DATA 000000 
1350 DATA 111111 1680 DATA 001 111 20 10 DATA 10111U 2340 DATA 1 1111 1 267 0 DATA 000000 
1360 DATA 111 1 1 1 1690 DATA 110111 202 0 DATA 1111 01 2350 DATA J 11111 268 0 DATA 000000 
1370 DATA 111111 1700 DATA 10 ('111 2 0 30 DATA Oll J IJl 2360 DA T A 11 1111 2 690 DATA 100000 
1380 DATA 111111 17 10 DATA 0011 11 2 040 DATA 01 1 101 2370 DATA 01111 1 2700 DATA 000000 
1390 DATA 11 0000 1720 DATA 111111 20::SO DATA 011100 2380 DATA 1100'Jl 27 10 DATA 000000 
1400 DATA 010000 173 0 DATA 111111 2060 DATA 111100 23 90 DATA 111111 2720 DAT A (,00000 
14 10 DATA 010000 1740 DATA 111111 2070 DATA 111000 2 400 DATA 111111 2730 DA TA 000000 
14 20 DATA 000000 17'5 0 DATA 111111 2080 DATA 111000 2 410 DATA 111111 27 40 DATA 000000 
1-430 DATA OOc,ooo 17 60 DATA 111111 2090 DATA ll'OOOO 2 42 0 DATA 1 11111 275 0 DATA 000000 
1440 DATA 000000 1770 DATA 111111 2 100 DATA 110000 243 0 DATA 111111 2760 DATA 000000 
14 '50 D~TA oc,0000 1780 DATA 1 1 1111 2 11 0 DATA 010000 2440 DATA 1 J 111 0 2770 DATA 000000 
1460 DATA 000000 1790 DATA 1 10000 2120 DATA 010000 2 -4'50 DATA 11110<., 2780 DATA 000000 
1470 DATA 100000 1800 DATA 1111 11 2130 Dl'ITA 000000 2 460 DATA 100000 2790 DATA 000000 
14 80 DA T A 100000 1810 DATA 111111 2 140 DATA 000000 2 4 7(1 DATA 000000 28 00 DATA 000000 
1490 DATA 001 1 J 1 1820 DATA 111111 2 1'50 DATA 0000 00 2480 DATA 000000 28 10 DATA 000000 
1 '500 DATA 00011 1 1830 DATA 1111 11 2 160 DATA 000'-tOO 2 -490 DATA 111 100 282 0 DATA 000000 
1 '510 DATA 000011 1840 DATA 111 111 2 170 DATA 000000 250 0 DATA 11110 0 2830 DATA 000000 
152 0 DATA 000001 185-0 DATA 111111 2 180 DATA 000000 2'5 1(, DA TA 1 11000 2840 DATA 000000 
1::530 DATA 000001 1860 DATA 1111 11 2190 DATA 000(111 252 0 DATA 110000 2850 DATA 000(,60 
1540 DATA 0000 11 1870 DATA 111111 2200 DATA 000011 2530 DATA 000000 2860 DATA OOOUOO 
1::5::SO DATA 0000 11 1880 DATA 111111 22 10 DATA 00001 1 2::54 0 DATA 000000 2870 DATA 000000 
1560 DATA 000011 1890 DATA 0 11111 2220 DA T A 0000 l t 255 0 DATA 000000 2 880 DATA 000000 
I ::570 DATA 000001 1900 DATA 000000 2230 DATA 000111 2::560 DATA 000000 2 890 DATA 000000 
1::580 DATA 000010 1910 DATA 111100 22 40 DA TA 00011 1 257 0 DATA 000000 2900 DATA 000000 
1 :590 DATA 100 112 1920 DATA 111100 2250 DATA OOO 11 l 2 ::580 DATA 000000 2910 DA TA 000000 
1600 DATA 000 1 11 1930 DATA 111 110 2260 DATA 000011 2590 DATA 01111 1 292 0 DATA 000000 
1610 DATA 100000 19 40 DATA 1 11111 22 70 DAT A 000001 2600 DATA 001111 293 0 DATA 000000 

ConOnuednextweek 
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AVAILABLE NOW 

for ZX81 16K 
Speclrum 48K 

Oragon 
Commodore 64 

PURCHASE LEDGER , , , hand les up to 100 
account s, invoices , payments , VAT handling and 
analysis . Selectab le print option s. 

SALES LEDGER .. . spec . as Purchase Ledger . 

COMBINED DATABASE .•• lully definable, vast 
spreadsheet slorage , rapid calculations . Terrific 
value. 

MICROLYMPICS 1 .•. each containing 10 action 
MICROL YMPICS 2 ... games . Se lection of stan· 
dards (Pac ·Man . et c. ). plus new amazing 
games . 

ALL TAPES COME WITH FREE BACK ·UP TAPE 
IN PRESENTATION BOX 

SINCLAIR SPECTRUM 
ZX81 16K 48K COM 64 DRAGON 

£995 (1295 

Please rush me ... 

TOTAL SUM INCLUDED. [ 
Please ITlak.e cheQun and PO 
payeble to 
A.NIK MICROSYSTEMS, 
30 KINGSCAOFT COURT 
BELLINGE. NORTHAMPTON 

THE FIRST TITLES COMPRISE : 
u.t - the lfaditional gamblefs "hoo6I: up\ spinning whM!s, nudge and gamble. Fun game tor al the family 
IPM:I UST - a game of skill and fast reaetiona- move quid(ly IO save the earth from a.1""1 e.tladc.. 
IIOIITI CAIILI IIAU.T - lhis educational game asks you to locate and tta~ to the~ of Eurooe aglinst the clock . 
l&U IUCUU M PMRSSlll - lhe tnt ii an excibng series ofchatactergames . Btad will 900n become your hero. 
IIIUUUT - lhrH games in one- Bfeakout - Surrounded- Missile . 

ALLATE5.95 
TO LAUNCH THE NEW RANGE, EXPRESS WIU INTRODUCE AN ORIC USER COMPrnTION WITH THOUSANDS OF POUNDS WORlM OF PRlZES. lnc:luding 
poNblecoic:MJr TV, i"ltel'faces, ,oysticks and cab .. datOtS. All CORRECT ENTRIES WILL RECUVf A PRIZE. 
The competition wil ask Orie Us« to : wlile a program in BASIC to print out on the ICfNn, all the prime numbefs ~ 200. 
The p,ogram c.Y'IOI UM REAOIOAT A statements, or INPUT to achleY• the results. 
The finished program should be no more than 20 lines long (maximum) . 
Ful details of competition will be In PCN September 22nd. If you want IC gee your Mllry in quickly-post your W\swer now to Express Software 
Ltd •t the eddr'NI bekiw. lndude with you, 80SWl!H' in no more than 12 words why you boughi !he Orie. 
To pun:ha5e any ot the Exp,MS Software mentioned abo"l8 oomplele ooupon bekiw. 

---~~=~-~~~~~~~~-~·-~·-~~~-~-~~~~~·-~~~~~~~-·-~-~~---······················ --------------X -.. ·-----­
o,y -.. 

Spocea.-t .. 

Monle CanoRaly .... 

Brad Rescuee the Professor .... 

Breakout ..... 

..... ycan!No,~~~~~~~~~~~~-

Payment encloMd. All £5.95 each . 

Cheques made payllbkt to Express software lid. 

NAMlt-~~~~~~~~~~~~~~ 

ADORE.""-~~~~~~~~~~~~~ 

PO, SE.PTEMBER 8-SEPTEMB[R 14.19111.) 



PffiPrograrnCns 
Asteroid Lander 
8327AU n Card 4 of 7 

17~0 LINE<O,O> l~:";i,J<,11),Pf<t:.SLl,U 
1740 DRAW"S41 BttO, 101 "+V 'I• "BH• t, +O" •E.'l •L 'I 
• 0 1,• "811•2, +O" +C'l• I••T••Yf, 
17~ L1N£C00,5>-C222,B•,PSEr.l:I 
17MI LtN£C00,5)·Ce:l+S•4,81,PSEr,B 
1770 DRAW"SS I Bt12l7, 13:" 
178" IF LIVES•I THEN DRAW Ll'I 
1790 I F LJVES•:i THEN DRAW L:..:'1 
IBOU IF LIV£S•:S THEN DRAW L " 'I 
I 8 I O f'LAY" T ..'~51 V ..'.O I 051 ACACACACACACACACAC 
AC" 
182{; FOR J•I TO 4001NEXT J 
1830 REl'I START I H1ER ANO GANE 
1840 Tll1E:..R•f1 
l~ SCREE.N I. 1 
1880 R(N f-LAC(. kOCI.El ON SCREtN 
1890 pt.,ITCIC,Y) CIC•B,Y+l4),R,PSE1 
1900 IF fHR O fHFN PlJ1CX,Y•l4) U+B , Yt-:Z 
01,RR,P&EI 
(YH• If" rHtt u IHEN PLAY !. .. ~5:v:.:0101:AAA .. 
19'.lO LINECbl,6> Cb l +C(S--THR>•4> , 7>,PC.CT , 
BF 
19~U PUHP~', l b l ) CPP • 2o, 1 70>,PAO,PSEI 
1940 REM DEC JDC IF ROCt ET HAS LANDED 
l~ IF Y J4::, ANO X F-f-' :S ANO X< ... P• 15 H-tE. 
N 21~• 
IYM.I REM ot.CJDE If ROCl'E r HAS U<A~tto 
1970 tF Y 145 THE.N :0:4/U 

1730-1820 
1'30-1840 
1111>1930 
1850 
1870 
1IIO 
:11110 

1980 REM (.fiASE. fiOCt l l 
19(.10 PUTCX , Y)-CX•B,Y•.!O>,NA , f·~I 
:O:UOO REM HONJTOR JO'l'ST!Lt & MAI l AWUSIM 
ENTS 
;;!01') IF JCH-1 lHE:.N .!U..:O 
2011 If JOY~Tt <UI '-2 THl:.N X )( S 
20 15 JF JOVSH <1.H ·.;.: lliH, X• X•~ 
;,.t1Jb 0010 ... v.lo 
.:o::o IF ~lH C ":4.51 • ... :lJ. TttlN X x ~~ 

:.:O.!:i IF PC:Et ( J44>•:.!2; IHEN l{ l{ •S 
20.lO W""F-l:.£.. <b:54.'00> 
2035 IF Pl:.D 114:.?>•:.::.::'- l"*-N W 1:.!b ELt.t.: W• ,,, 
2040 tr w, 12b OR w- ;.:~4 Hit.N nu;· • tHk+ l 
20:SU IF W•l27 OR W• ... ~~ f~N U+: 0 
:lObU IF THR 5 THE.N 11-tR• S 
2070 Y•Y •S· I HR 
2000 IF X 24"J Tl-ilt, X•24~ 
209u IF X 4 THEN X•4 
2 100 LU4l\bl 1 bl (bl-+-~ • 4./ 1 ,f'klWJ,l<F 
~ll\.1 kl:.M LOOP BAU TO f'LACl kOCtl:.r fN NE:. 
W PO::.I I IUN 
2 1.'.U 0010 lB'fO 
:.,.,1 :O:u REN LANDED ROUT lNt:: 
21 •HI REN sro,., T IHEk 
215-0 1 l•IIME.R 
2160 fd,.M RL Df<"W ROl.t LI t. F-AD 
21/0 PUTCX,¥1- i.Xt8,'l' +.'Ul,UR,f'l>ll 
LIBO PUJ<PP .1 611 <PP • ;.:u ,l 7bl,PAO,PSC:T 

3>11·2018 

2020-2025 

2040-2080 
21:111 
2140-2150 
2,.,.2,., 

PffiPrograrnCns 
Asteroid Lander 
8327Al"7 · Card 5 of 7 -----------------~--, 
2 190 PUTIX, 14b) IX+B, 160) , R , J"'SEI 
2200 REM DRAW • LANDED' 
22 10 LINE(bO,bO) 1202 , 92) ,PRE. SET.BF 
2220 DRAW"Slb: 8~:5,9o: " t-Lt,+AS•Nt,t-Dt,•ES+O 

• 
.L230 POt E&-HFF Db, 0 
:l240 PLAY" l 12: 04 : V3J : AABBCCDDEEFF-Gbf-f-EED 
DCtBBAA" 
22:50 REM ENLARGE ROCt E 1 
2260 PMODE2, "31 SCREEN l , I 
;:-270 UNEC..:,,,30)- 1232,70>,PfiESEl,BF 
2280 DRAW"S24: BM13, 7!5; "+L1,tAt,+t,lt,t01,tE t,t- 0 

• 
2290 f'LAV"O I : v;-: I : AABBCCUOEEF f- GGFFEl:.OOCLa:' 
BA A" 
2300 FOk J"'l 10 1000:NEXl J 
2310 Rt::M AL Tt:H VAklAOLES g. f'RINf LANDED 
PA!,t 

~3"":0 S•S+V 
2340 IF 5 40 fHt:N 5•40 
2350 CLS RND <'i'> l 
2360 PRINl877 1 "l•nd•d" ; 
23/o PQt.t::10'19, 42: POt E 11 O\t , 4:.!: f-'Uf t.1 lo T. 42 
: Pat El 108, 42 
2380 PRlNl.161,"YOUH MAXIMUM VUOLJ I Y " O 
W•":S; 
2390 PRINUt:...'5B, "YOU HIWI:; 1-ltCIIJ l:.:VCD": I): ''LA 
NDING"::IF B J lHE.N PR(Nl"S" : 

2400 PHJN19].5b,"YOUR rlME:. JS":FJXlll/~O> 
; "SE CON0" :1 1F f'JXIII/~O> 1 Tt-iEN PRitH"S 
" : 
2410 PRINT.45;t,"A ND YCIUf< ~COkE IS" :f, JX(l::i 
,-JOOOOO/ TI> +Bti l oO: 
2420 SCRt.EN O , 1 
24j(t Rt:M LOOP l::iACt TO bE I Uf' 6ANE OLkE:t:N 

&- STAF<l GAME 
244l 1 C:iOTOlblO 
24:!jO RE.M CF<A~HE:.D F<OU r J Nf. 
24b0 REM Sl Of-' r I Ml::R 
2470 I I"' rIMEk 
.:48(1 Rl:.M PLAU . l..;Ot..t ll UN f-'UIN[ I 11 UU l H 
LREAOY rHERt: 
249(1 IF Y 16V 1 HEN ..,:..,41_1 
2500 f-'UrcX.Y) (Xt-8 , Y•20),Nfi,F-Sl::::I 
:l::;IO Y• lbO 
2520 PUI l>. , Y> ()(tt:j , Yt14),H,f-'St.l 
2530 REM DRAW CkA~HEO 
2::i4l1 LINEC4.5,bll) c .. ·u~,9;t) , f-kLE-l1,t1f 
2550 DF<AW"Slb: 8M1..:, 9v: "tLt+Ht.-tA1,-tS1,t-Ht+E 
... o ... 
2560 /-'01 t.Uil-f-[)b,1.I 
25/0 RE:M EXPLOSION 
2!>-So F-Ok E.X I IU 4 
2590 PMODE J.1 SLRf E.t-.11 , 1 
2600 PLAY" 12!>5 ; V.Sl : 01 ;E:f-Ul:.f-Ul:-.t U" 
26 10 SLftE:E:NJ , o 
2620 FOk .J I I U ~ 



06 

Pkac supply me with 

Pkac IClld the good, 10: 

11!1111111 ~0
• J ...,... delaill about and your opeciaJ olfen '-i Col''-i 

) a IIOIDple copy fw £1.00 and an A4 SAE ( l 7p poatq< ) '1.tc,.11. ~s 
J I UK 12 Month Subocrip<ion fw £12.00 l)~ 
J I UK 6 Month Subacription fw £6.00 

J I Ovcncu Surface Mail Subocrip<ion fot £14.00 

(air mail ratca oa appliaition ) 

NAME .. .. .. .. .. . • • .. • .. . • .. . .. .. .. .. . . . .. .. .. • .. .. .. . ADDRESS .. .. . .. . .. .. .. .. .. • .. . .. • .. • .. .. . ............ .. 

l -- , C-,,0 b £ p mode p,y,bk oo l.ASEllBUG . 

...._ ....t ... bm to l.ASEllBUG Dq,t. N,10 0.wky IUd<, Coln ...... Sloup, Bak. SU OQH. 
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PffiProgramCanls 
Asteroid Lander 
8327Al617 Card 6 of 7 
2b 30 PUT <X, Y ) - <X+B+EX, Y+l4+EX ) , R , PSE T 
2 64 0 PUT <X- E X • Y-EX) -<X +B , Y +14 ), R, PSET 
26:5 0 PUT ex, Y+ 7) - ( X+B +E X I Y+1 4 +EX >, R, OR 
2660 PUT CX-EX , Y+7-E X > - CX+S . V+ l 4), R, OR 
26 70 NEX T J 
2680 NEX T EX 
2690 PMOOE 4: SCREEN 1, 1 
2700 FOR J •l TO 2000 1 NEXT J 
2710 L I VES• L I VE S- 1 
2720 IF LI VES ( 0 THEN CLS RND<9> - t:PRINT 
El76 . "cr-aahed" ;; POVE 1098 1 421 POYE1099, 42:P 
OKEl 107, 421POr'E l lOB , 42 1 PRINT1'1163, NYOUR M 
AXI MUM VELOCITY •";S ; : GOTO 2390 
2730 REM WORK OU1 SCORES ere. Sc PRINT SC 
ORE PAGE 
2740 MI NS•FIX CTI/:50/60) 
27:50 SECS•Fl X ( (T 1/:50/60-MINS> • 60) 
2760 CLS RNDC9) - 1 
2770 PRINT@ l 24," , 
2780 PRINT8'96."YOU LASTED" : MJNS:"MINUTE" 
~: IF MINS < 1 THEN PRINT"S" ; 
2790 PRINT SECS;"SECONO":;IF SECS () l THE 
N PRlNT"S., 
2800 PR I NTlt22B, "YOU MADE"B"SAFE LANDING"' 
; : IF 9, 1 THEN PRINT"S"; 
2810 YS•FIX(8 • 3000 00 /T l )+B • 100 
2820 PRIN1fl357,"AND YOUR SCORE I S" ;YS; 
283(1 SCREEN O, 1 
28 40 FOR J • l TO 3000: NEXT J 

Asteroid Lander . 
832 7AJ..7ll Card 7 of 7 
3080 PR JNTll224 , STR IN Gt. <32 , " • ") 
3090 NEXT J 
3 100 GOSUB 3 150 
3 11 0 SCREE~ 0 ,1 
3 120 PLAY"V20; T200l 03 : COEGCOEGCOEG" 
3 130 RETURN 
3 140 PR I NTll320 , STR I NGS (32, CHR• (32)) ; 
3 150 PR I NT<:i32 4 , "PLEASE TYPE IN YOUR NAME 

3 160 PR JNT : PRINT 
3 170 LINE INPUT HSS 
3 180 IF LEN <HS-. > 32 THEN f'RINTlit.524, "SOR 
RY ' 32' LE rTERS MAXIMUM": PLAY"T22~: V3 1; 0:5 ; 
ABCABCA8C":PRIN Tf!418 , STRINGS (93," "> :GOT 
0 3 1:50 
3190 PRINTll320.STR I NGS (96,CHRt.C32) >; 
3200 PR JNTll323, "IS THIS CORRECT? (Y/N) " 

32H, lNPUr CU't 
3220 IF COS•"Y" OR CO't•"YES" OH COt.c"N" 
OR co••"NO'' THEN 3230 t:LSE .S19l1 
3230 IF COt. •"N" OR COt. • "NO" THEN PRINT84 
l6,STRINGS( 32 , " ") 
3240 IF cos..-"N" OR co• • "NO" THEN ,3.14\J EL 
SE RETURN 

2850 PRlNTdl450,"PRESS ANY t'E:.Y t,;Uf< AtJOlH~ 
R GO": 
2960 If-~ lNt EY• 2'"' 1 HEN 2800 
2870 REM LOOP TO H I GH SCORE ROUTINE IF S 
CORE l S NEW HI liH SCORE 
2880 IF YS. HS THEN HS•Yb:GOSUB 2940 
.2990 REM LOOP TO HIGH SCORE PAGl;. 
2900 GOSUB 3270 
2910 REM LOOP BAU TO Sl ART f4RANO NE:.W GA 
ME 
2920 GOTO 11 70 
2930 REM INPUT HIGH SCORE ROUTINE 
2940 CLS 
2950 FOR J • l TO 5 
2960 PRINT4i73, "Yau~vE GOT THE" 
2970 PRINT1t160. "• • "" * **** • • ht gh••cor••• • 

2980 PRINT1il92,STRING't(64, "•"> 
2990 GOSUB 31 1 0 
3000 PRINTll160, S TRING'$( 32, " • "> 
3010 PR.INTiJ 192, " • ••••• • ••• •high•score• •• 

3020 PRINT4i224 , STRJNGt.<32 , " 11") 

3030 GOSUB 3110 
3040 PR I NT4i 192,STR I NGt.(32, .. li ") 

30~0 PRINT4i224 , " •••••••"'• • •h1 gh • scor • *• • 

3060 GOSUB 3 11 0 
3070 PRINT4i 192 1 " • • • **•••••• high•scor• ••• ·······-.. 
2880 
2830 

3250 RETURN 
3260 RE:M PRINT HIGH SCORE PAbE. 
3270 CLS RNO (9) -1 
3280 PRINHil4b, "th•"; 
3290 PRINrft104, ".;ist~ro1d l•nder"; 
330 0 PRINTEll 7 1. "high sco r•"• 
33 10 PRINTEil'.l::.9 , "ts"; 
3320 PRINT.3U0 1 "h•ld by"; 
3330 POt'E 10b9,42:POl'.ElOl3,4..::f'OI t:1 l :.!/ .4 2 
: POt El 136 1 42 : Pat E.114~, 4...!: POt El 194, 4 ... : POL 
El 199, 421 POt E:.1205, 4 2 : Pat l::.1262 , 4:.0:: f-·Ot E:.1 ~'6 
~. 42: POKE! 323 , 42 1 r--cwe 13~8, 421 Put E 1 ~:Sl. 4:l 
3340 PR I NTiJ226, H~; 
33~0 PRJNT4i248, HS; 
3360 PC•384+(( 32- LEN(HSS)) /:.?> 
3370 PRINTttPC,HS°'; 
3380 RC•RNO < 127 > + 127 
3390 PR I N111PC+32,SlRING ti (L~NCHSS), CHRt. (R 
c» ; 
3400 PRIN T liPC-32,STRlNG S CLEN(HS 1o) , CHRS (R 
c» ; 
3410 PLAY"V:5 :T ~0 ; 05 ; AGAGAG" 
3 4 20 IF INKEY 1" ) "" THEN RETURN ELSE 338 
0 
3430 END 
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SEASIDE OFFERS 
FROM BLACKPOOL 
COMMODORE 64 £225 * LYNX £225 

ORIC 1 48K £135 * SPECTRUM 48K £125 
DRAGON + 3 GAMES £170 * BBC·B £399 

We stock Spectrum upgrades, Vic Ram 
packs, Dragon Demons, Apple Snap-
shot, BBC joysticks, ZX-keyboards, 
Texas leads, Atari disc cases, Orie 
books. 
We got it all 

*GAMES** EDUCATION ** BUSINESS** HARDWARE * 
THIS MONTH'S SPECIALS: 

APPLE• BILESJOADMEDIEVALCOMBATLOTSOFBLOOD .......... £29.50 
ATOM• CONSTELLATION. THESKYATNIGHTONTV ••••••••••••••••••• £6.99 
ATARI• BLUE MAX. 30 WW I DOG FIGHT •••••••••••••••••••••••••••••• £24.95 
BBC• DOG FIGHT. AERIAL WARFARE SNOOPYSTYLE •••••••••••••••••• £8.65 
COM 64 • JUMPMAN. MUSIC LADDERS CAVES ••••••••••••••••••••••• £27 .95 
DRAGON• WORMTUBE. INTELLIGENTSCRAMBLE PLUS •••••••••••••• £6.99 
IBM• ZORK I- THE CLASSIC ADVENTURE ••••••••••••••••••••••••••• £30.99 
LYNX• SULTAN'S MAZE. 30 MAZE CHASE •••••••••••••••••••••••••••••• £7 .99 
ORIC • INVADERS. IJK'S TWIN TO XENON·I ••••••••••••••••••••••••••••• £7. 99 
SHARP• FROGGERARCADE GAME ON Z80A ORK •••••••••••••••••••••• £9.95 
SPECTRUM• KONG, 4SCREEN ARCADEACTION ••••••••••••••••••••••• £5.95 
TEXAS• AZTEC CHALLENGE. JUNIORJUMPMAN •••••••••••••••••••• £11.95 
VIC-20 • KWY KONG. ANIROGSPECTACULAR •••••••••••••••••••••••• £7 .90 
ZX-81 • TRADER. 3 PART ADVENTURE •••••••••••••••••••••••••••••••••• £9.95 

HOME COMPUTERS 
234 CHURCH ST, 
BLACKPOOL FY1 3PX 
TEL:22340 

"YOU ASK WE SUPPLY" 

PCN SErrt.M8ERS-SEPTEMBER 1,, 1983 



Clul>Mt keeps ,·ou In louc:h wll.h mkro t nlh usla.sl.S throughout the 
UK. II is di"idtd Into clubs and us.tr i roups and • list of tac:h Is 
pu~i shtd on alttrn1t e weeks . 

you ' rt starting a new one . rontad us at Clubnet , PersoMI 
Ca,nputerNews, VNU, 62 Oxford Strut , London WIA l llG . 

This ,.-ttk it is t he lum of us.tr ,roups. whk h art llsled 
alphabe ticaj ly by machine and special interest . 

The lisOngs a rt based on that of the Association o( Compultt 
Clubs. 

lt yoor aw)(':latlon ha.1 !IOIM.thing special on the a ~ nda or It 
Our Clubnel Report th is ,.-ttk tocuses on I.he North ll ampshirt 

branc:h ot IC PUG . 

Portable on show 
The Nor1h Hamps hire Independent Com· 
modore Products User G roup 1ri« 10 
arrange i1s mon1hly meetings to sc:rve a 
speci fic purpose, and on the e\'ening PCN 
paid the gro up a visit J ohn Collins. a 
consuhant to Com modore, came 10 de­
mons lrate the SX64 , a por1able which 
shou ld be available by the end of the year . 

Thcg. roupau rac1sabou 1151020pcople 
each month 10 ilS meetings in Farn­
boroug h, ha lf of them children aged 
between 12 and 16. 

It was set up by organise r Ron Gee re five 
years ago and now mcelS every month at 
the home of G raham Hunt. one of the 35 
members . 

Pr ogram ming clinics have pro,,cd popu· 
la r . accounting for about half of th is year's 
mee lings, and ideas for the future include a 
de monstr ation of a data cap ture de vice. 

PCN SEPT(MBER 8-S(PTf.MBEll 14, 198J 

The main problem 1hc group faces is 1ha1 
of premises. It used 10 meet in a school ­
onc of its members was a schoolteac hc r ­
but this stopped when he left teaching. 
Rented roo ms were tried . but t his led to a 
drop in membe rship and the group was 
suspendcdfora ..... hile. It wasrcs ta nedini1s 
prese n1 form last J anuary. 

Anothe r of 1hc gro up's o rganisers, 
Roger Chcscll. an army office r who is 
1aking a Higher Nal ional Ce r1iftcatc in 
compute r science. said: 'We arc acth,ely 
looking fo r premises. preferably free! ' 

Mc adde d : 'Th ere is a JOp cha rge a11hc 
moment which covers the costs of tea and 
coffee and 1hc newslcue r we 1ry to put out 
every monlh befo re the meet ings.• 

M r Chcsell summed up the spirit of the 
club as cateri ng for a ll - you ng and o ld. 
experienced or ama teur . Ja.lc:e McKeNie 

,,,..........c:llilcs ............ "'*'- · 
"- Independent CommodMc Prod ucts Uacr 
Group , Noo h Hampshire Branch V... 70 
Rc.ad1n1 Road. Famborou&h , Hanis ...._. 
ll m d Wednesday every month c..t.d: Ron 
Gcerc. IOIJ YOJk Road, Farnborough. •b nlS. 

.. 



..... ......., 11111'#1111. l) WnGI.- ~ CGlllldF TOWl9Md. llllltl r.u..rca. . ......,......., _ 111 ----· ..,. SouflYOlbfWI.Gml508<I """"°"' · ~ -115456S211 llll'llloM . SlaugftlllMl'lllb• . 0753 lrlllM o..m.~ . 7StX.. 
~ . Mllll•AmoldSc:flool. UINIIL ~ lllb 135 OIIMI Niwndrl 74111 M , ICMIKud, llllc:lltota.CoDuMrt 

9lckpoal, .. ...,nru.i., . .... ....... JudclStrlll. lnlDnWC1 , .......... ,.Uura .... ~7~ ......, .EdYCldonlfUNn~ 
O....llma. . 117't'lc:lorll"Old. Thomlol .,..,...,. HIIAoldKilllorM , ~T..._ °"""* t1-... TRMO UNn G,ou, __ m,.. u.. ..... ...,. ... ____ ., - o...,-- _ .... , __ _ ........,. 

......... C.....JA~ -"'lM ......... _,..UllflNII firMMII ..... Sdlllll . ........... 

1n1A1111,-, ._._.•ot1· ,.,..._, ............. . i....111 -. ... ..... . s...... ......... ....... .. ...,,,. ...... ...... .,'Ac--200..S ........ .w. .. ......_.. 
.......... ,.._CoOf'ICICtO..- .................. .,.w....., r...asr ..... _ 20 .. ilfterllollll . U..ll'I (Millan ,.............,_ 

....... . 17Clntof'IIOdflROIOPoo6t OIMryllllllllflconuc:tflollMoteltw.LON -·- flT"OOII'. '8~W,,, . C..., 
Oof141111Hl37(P AomM¥Hil,W.....,...~ . ,:.,W. ....., ,Johniftgnlffl,72Anlwk:tStr ... ~. WOICINllr1t*tN10JT 

lllloy St E-... CClflltld AIM Mom&. :IO .. , ...... --ic.lllflolllll . ..,StE--..~ ......., , C.-.OQWl[-...y 17 O.,, . ~AS... 11'2AWIIOw -..., .c.... ..... ..- .nAINd. s....-....., .. ,..........,. 
..... __ ...,._ --- ......., ........ NMM&C.W 
.. _ ,_..._....._DIW!li.......z 

C....., IL ..... •O....,_.la "-·--·-- LNM. '9'1:u.s .......... .................... ,..0.. 
c.....,....._ • .,.1__._ fnolpeo.clMll'k .... . l.,.,,.HIII ..,_T~•IJDpM• IH12 INW IZQZ 71471, 

~°'"'°"""~ · °"""· a..o,,. ..... . &dw,o Ncm ~otNorlll..M*lft . ~ ,.. ............ Ul. ....... "-'t 

Aoeemounl, Aom,/...il. MlidADnt. Ol22 ....... 
.....,, __ 

4Cll, Soufllri:~LOl'ldonSE1 

31143 ........... ....... .,...,. Con&KIP LNM. Corua:.lrll °*'*"' Oll .. h~oll'ltMOnll Ccnld 

Clntclllr.- -DIWlllclloa. 11 lM!w.27Stlllill t Dtwt ,.., , 

__ .. __ 
KGGMlt-...,_ , ..._Olill""'*"r, 

~ ... ~-- ......,..._ ... , .. C....,l..ellltoll .ao.- ..... i..11111. 1 ..... ....... 

IDlnCD .CIIIIJG111 ....... . c:..... ........ SlcMlry WCl.01-31710501'1> .... • -~ c..a.,..,.. 17 -~,_.......,.""'..,. _._,._..., 
~ADlill~C- c..11mM ,......wtl . lWIIT-,.,tml .... ,..... u... .... FflClnt ...... . 

ClidNiem ........ Ollll,Nni ..... ,....... .... ConllclJ ..... 421~UIII MIIINUIMG 

l.Mi9Col9D11111l~olmontllM .. . 7IIK:lllwd . ~ , No,1QI; ...... . J .. . 7 ... ._. .enwn.r, fl--,-.. AliloflSchoftlN. 71 ...... W., ........ ,.., ... """"r"* Nortolk,0293512&19 
ADlll. ~.-...CIZQ WrlllDn, ICIIQ I t,M. Nonolll PU3 IOS n....., UunAIMuCIN. Mu Frwm. .... -- - -~ .6'911 ...... 
°""" ..... ,.. ,.....,ea.. ........... C.....,..""*tl15 """9111a ~UN,se,._ ~HP111U 

r... ·, c., a.,. CHS-.Z I.MC9W.,C....,, ..... LIK..._IIC-,C.. --c.., .... ,,,.,., l1$W'flClllflllW., ..... .,...._ ......... .,......, .. c....i-l"lrt-.!"4Cta,_ ,-. ....,_ ..... ..., tldltllOIIIIC......Dtwll-...... t ...... 11~ ...... -·---C..., .MIIIIIIStokt:MSOIOollM Upcllt'C...llold .... lT1$$U, Hlrtlnlfwl . 06121 ... n ::r, M!llotrfC... .01-3731064 

<:oi,,t,Co19117pm0fttounll 023t-711580 
~ol---.Mt -~ ............ Gmlnl~.22 C,/M C... ..... U.GfOUIIDllliltf 

Dlc:ellWWillJ9Nt2~Aoe, ,.......,_,GUIN,-.~ ~CP•u.t ... ..... ~. ..................... OoGNrl. --- .... c....kw*.-..11 ..... o.... .. o..e.., ......... ....,._ ......... (Oa)2711t1 

o.r ...... o.t,,........c..r ,_. ....-0rwo,1u~ ........ . 0......,0....-..1 1 
-IIOI ..., ... , .... , .. "*'1W. .... ........... Cllltl .... UNlll- c, .. UNr ... ft.I() Ma ..,,,,.,. ~ ..... , ...... [750 .............. C:....O... ....... u.. ..... u..""' 

....,.....,Di*la ..... """' .... ..... S3IIMcflWOIIIA*IUI. Wocdly ~)'Obt0 H 470ll1 U.SPACE TlleOlll~Mo.11. 

-.1-9pm11DM:llol,IW:lwdilld ~AG53Df , 0134N1*' uu, .. u..n._ .._s.-.-11 CUl!low~ . WOfmlllf 

140uflllcllload~Contacllllyll'old ..... lut.. ~B,Oi,p ..... Slilllso.t, LondDII (C2M200. 01-247 -0<$ 

0.W. . 1'15~ ...... 0nrDEI O...OwwwiSOIOol. JIIIUlll . llvlll' .. , 
-.w1111• 

""' HI .KIM..llft .... MII .... TillnOIJtf 
o.... c.... ........... n.U'lfl'l'I -·7--.lldlc.t. . JD - ... ,...., 1.u.. ... o... 
lowlfw.11111111 .... ,....,o.... .,... ... ........,'-\. ... 

COSIWUNn ... ..... 
.... ... 10.. ...... ....... 

....._~,__,OUG..._ C..01-5171221 ~ . , ....... c:...t. 
~.a.....lJIIU 

11:uwa!Sdlolf ....... , ...... ........ . ...... 12Y-orllis:er.t, HlrTOWdln ... . ~ . ......... -Ace IMIWd....,...lll'IIC:OC:....20 ...... ~--~· ..... ,,.,. 
wan.w ....... HMon Hal Eli* tnOn11 MJMenwnlnM-..adclrNI .... ActUMn .... . John .... . 

DllltWII031511CM5 .......... . 57Dlugt!Hlllmd Dean 
""'*'l. 110.,,SlrNc,..,.. I N2 

O,... S-KIWIIOlll.70Nl03 "*"°"" sao.-.,y,.. O..W:1--. c...ct TflOlp 
, ... ............ .., ..... ...,, .... ...,.. . . ..... ....... n.n., 

......OEQ.IS,0 .. S, ..... l"" "-'t ._...,.. C....T-,iC.: .,_._ t...a M....,__ 12 10 -.....n _____ _ ....._ 
Ylfl...._5-tlt'I 

_ ... O!W 
....... .......... UNr ........ - T ......... 65'tMtmT ....... -E- ttC:...."*'1 ..... S.S~ 

........ ...... ar.,.11111...i l'tnlwd.T~ ......... OH77 CNtlllt~Uun ..... . n. =- -~ -~Cfo,fo!ICR2 

Ctnttl.Wooclmrln ..... Hllf\Mlll:CatOI .... S«n&a,y, ,OlbS3."-"ll , lln:llwl . 
T.,iio,. 101 Cowlends'i.,..... _ trane.ook, WIIIN . MlltlOftMOOM~ol 071431772$ ...... , -- ..... Sllpiwl~ .c.'I ...... 

...... . ow.-......... 210..,,.. Gr-, Dill: lhllol: i... . UICMllft - ............... ,. ......... 
0...... ..................... 1. .... w..it . HnOH11 ...... ....... 0-..a. . ...... 

W.,......11215 ........ .. _ 
71C1 ...., _ C.... ... .,.. 40._ --~-·--......... 1,11111..,.. ......... CIIN.~1111 ..-.. . ....,s...,.2-. • -fndl,II IICfl- c..c:t ..... Adi ......,...... ..... .....,c....J 

~2'2 ...... Cowt.lroNM • 

___ .... _ .. 
200IIICoutt. Sorll'ltil.Clftl~ ....... . ,n.o. ..... °""'"-lrlllhMl5'22• .............. ~ 
~ .MMtaM7tllllNo,ngRold ~ .w.c ..... -............. - ........ 
f......, _ . .... ~ .. .......~ . 031564212 
..... lllon6-'t ••Y-Oltllklld -HUI ........ ..... MlatUNrt ... 
f ........ .... OZS2$&821 -. ... ..... . 1·2HMM,Str.tl.,......W1 .....-.c.-s .. C.lwyHMe ........ ... a........,.UNrs ........ C....T...-c:it ...... 25 ........ TJIIS.tl ........ 
......... . 6-1,t. ... _f __ a.. ...... MII/JJI .... . ....... -----UlllrlWr UNrl ow ...... . Tiit ,.... ... ..,..._II_DJDwllll.117 tlil'IW1301_1 .... ~,......"" ..... 
.... . eo...ct,..,c.. 7fllmll v.c.r. ...... EIIITlllmlDfl_llect;pcm ........... . c...ctMtfrllill --Wr,, ,-.dlld ..... GU314l0 MMT ~ .... CowtNI. Wllll'IOulf*ln, 

............ ....... Pttl\'idn: ...... u.. ...... ~ . -·- ·-,...., Allwlna . ,_,.... i.... Mitdml Hown ..... . C~Ao9' UIN , TIIIDnrollll"I DM ConuictD ...... ......... UNrO,..,C,orac:r 

•llllW....,-11- l&r.pw .,.....,IW -·"--·- Gllfttfoel. ....... --.No n....._...,....._._ ..... 561 ........... ~ ..... O,..JJ -- -ZHS.04ll7VWS .............. ~ -............... ~....., .... U.. EM*m ..... OWOril -~ ... lrlt ... ..,.~ .. - s.....0.-- .. ,..,....,,.a... ........ E.._.ZXIMIUNr ""'*" --- n..v-.u. 
•7pm JotwiSNtl 1,.,..,,..,... .... [lmlll Collgit , c...... ...... G,Oljf lncDIIIM, i..,.....Sc:tloaf, G,owp .... •frDIMortHelllWlnitot". 
Sy,Nnglon. ~KAISAW , 0563 LondollWl7Nt ~IOS.._Road , HiVf911,lwmlnglllffi DIITilur"lllr,lofngfllf , lpm ~ .... , W:NU....ca. .3IO~flold . llocN,y.371-Wlc*.fllolll . Elon'lfrl'lct. 

,.,..,_. . ...... n...,..T.,. --- ............ MUSE "'-- ...,.._ W...- .lltlcltln . W......M10I 

ScftNllllrllOW'I.C:...,11 .... .......... c....,. ...... ,..,..,.. .. .......... ldllllll .~ ....... ................ 
TillllrNlr•-·1 .. ,.,. ... 11 JilOfll,...._Edill ..... ,._ROQI ,._..._IIUSI ......... Ola ll~SoCIIIICIIII ..... .._ 

....... I.Mtllllll.DU.151.«z.t ..... ,...,._ ... ..,,.,......., . W...Clllgl . W..,,Millllf .............. n.r..,11-. 

""' .. ,,, .. ....,_,lll-m:1m ........ ~.C1 ·7'4D:3 

"' PCN SEP1H •f8ER8.SEPTEM8Ul 1,.1983 



__ ._.. MIICM IUutc-,,w 

Qlll;.IOOlilfilldConw.Syc:atno,tAolel, 
AmlrSf'llm, luddnQlllmlr'W1 lff SEO 
llffll'YIIN ..... .,..,..,.. ....... 
MonlHotll,SIJlmlsStrllll.LiwfpoGt .on 
thllnlWldnlldly' GfmDl'llrt,730prll Mr 
TSUrll,051-s21S25& ....... ,. 
W1klllN lndlc,lndn ,.._.. llNr 
Group AnltlonyHodgl, lSStJohn's 
CotJrt.WwfilldWF12RY 
W.t.,. .C.on&ldNIQIIIWllldu,4 
NmngslMll,Rlblly~ . Wtlfwyn. 
l'wt:IAlllTO 

°"" Oi .. SdtlMlc ""' ....... . lOffl GfMI . 
,a.w- End. Shit . s.n.s.. °'51 ..... 
Orie 
OrkOwltn""' . PILI!~ . 3aut:i --·~-­Klll. ConllctAoftfPyla.23Antftdll: 
Driw.Orpinvlon.Kd wil'ISAEOICIII& 

'"'" o ...... 
.... 0-,. Owwtn ..., _ J 
AngllsN , All 11, Rowan Holdt. MltlDn 
Rold, ~ . llmqtiam8202JR 

OSI 
ost U1 UUr &iw,. Rldwd Bin , 12 
BlnnnyRo.o, London SW11 IDS 

PolCII 
~Ultt'QrNf .Hic:IIHtighls,POb 
S2.~.MJddllslxHASYE 

POP 

- -'°"""'°""'""' Dunn,21 ClfflCIOl'IRo.o. WIOmefEnG, 

..,. ___ _ _ 
""" ........... . POP11U..G,oup ,-
Hwnl. 11tta,pwwWay, Poatnk. 
HdOIOsrwlENIS08. 0707 52091 

PIIGI 
UK ...... UUr .... . A11t Wood, W'ml 
Grllffllll'Scfll)OIIOrlklys ,Croa t.n , 
8-'1!11on, Wlml , Mlrw,s,dt l.G3 3AO 

Pmtl l 
ACC ......... ,,_ .. c-Mlt . 
AdmNtmtlOUbSpotlOO~on 
Pf.wt AupMSINt ,StJohn'1Collgt , 
OxtotdOXll.lf> 

A1stardilll ldllne1 
......... . FltstaicflMKtw'ltl380Z 
,-.Smllh , llimwlghatnEduclbonal 
CornJiU1W10 Cnn , Clrrip Hil Ttldln 
Clntn , S1rltlord Rold, 8imlnghlm 111 ... 
L ........ S,. . Wntllliclnl RMLUMr 
G,owp Spenml'lnltonl .clo st A...,. 

""'·'- '°' Nnc.Nllt . NERML 380l U. Graup 
Mtttl~MMicro-Otc:trona 
EdUmionc.ntttafthl~Colim 
l.antClfflOIIII MrHadleiclo,MtAttcl, 

_ ..... ___ _ 
Ntwclllle~.063232'00:2 
Odrwil. AeMatt:rl ~ lid NlbONI 
UN,~ eany,......, ,070424'57 
Wttt ....... RMI..UMrG,owpCon&ld 
1192138751 

Silar,IIZJO 
AlltdNa. lnllmllionll ShwJ u.. 
Group Grlhlm ~ . clo ICnlghCI 
Comp,rcn, 10l~Plac:e . 
Ablrdltn,022463052'I 
bin . Shltp MZIOK UNr Group Joi 
Snl(. llBrMilrstDrtvt,Homdlun:n, 
Essa:RMl11PI: 
lN'* . Shltp PC1211 UWIIMI 
JoNltlM Dllltynl , 281 Udola IMII . 
l_,.LS173Ml 
SIMlrut. Shltp MZ80 UWI Club rn 
Powtl, ~Cnn . YtlMICollge. 

YIOWI, Scaw111 IIA21 4AE 

Sl11el1lr 
~ .SindmrZXtomp.r.,.ClubKln 
Knlgl'l(,02965111 
....... . ZXLINrlGroupJklllnd-Hil 
Jrw,litS~Aold.HcM,Brighton 
c.kMmt Sindw u.. Group MlltS 
IOMlglllfy RdllrdUwn ,102 Plltr;llt 
Aoad,Coktll$tll' , Essa 
C.- .ZXClub ....., Ol'l&ISl:~ot 
monlf'l, lpm Miu"""' . StO..,PIICf, 
Gnngetown, Clrdifl. 0222 371732 
DNc.llDNI Otmtd:Slndll'U..Group 
mNUIIStAndttwlHal.MortlyAGld, 
WhA1ift, OontnW. Ml't ~ 
IIOOIPflhltintin tlCflmonlllConlK1 
John Woon. OontnW 293$7 
~ ZXMMtsllClltlrnonlHolll , 
~ Crta,t. Edlnbu • • Ol'I MCOnd 
lndklutll~Ml'tmonlh , 
7 30pm JohnPIIIIW. SIMladowtilld 
0nw. Edintlurgfl,, an.a, 1113 
bin . Contact M llumltl, 24 ltMriWs 
Oriw, Hllrld . wtord. ESMX 
....... . ZXI0,11U..Group laflWllt, 
IOGl..-oodRold ,Dltkston, Gllsgow, 
041-6311241 
u..,,..4 . zx Compus Qllb ........ zx 
CompAe,Clntn, 17~StrNt . 
Li¥lrpoal, on~ .1 30pffll<lltl 
Nt:lwl,051-2604!11SO 
UIINL NabOtlllZXU..Club Tin 
HanNl , lr'IMr1lct,44 ..... £.1r11Coun. ,.-we 
....... . SwldllrUMrGroupMtlltlll 
~OfNortl'ILondon , Rooffl2-S 
lOWII' Moc* Mond.,-, I _... lnq 
lrancl.~GfNor1tlLonoon . 
HolowayAGld. london 
.......... Slndw llw$ Club Mtlltl at 
lonos,gtllllny,Slt5*1roottAoaicl. 
t.onos,ol'l(,Mand'ltslilf,Mt'fW~ 
M730prn CIIOl1·22Set97o,061..US 

'"' Z1'--CMl . 0 8tlrbl, '3Kin0Sley 
.,__.....,_..., __ _ 
HG1030A 
~ -Gnnge Fni ZX eor.,. 
CM,, Sadiorpt, Solllh HLmblrlldt 
MlllltntlAdlf'lrdTUIIGIJ'GfmonlJt 
CoMacl SM1a , Fr.s Wiblson. on• ,.,.,. 
........ . ZX80Nabon11Softwat9 
AuoclltionlSWoodllr!OIAold, 
Wombolwnl, Stiflotdsl'wl WV5 OJl 
.... . ZXAm....-Aldiol.lNr&ruup 
f'lul Hewslnln, 3 Rid Hollsl IMII , 
l.llSton,s.Molk, SAE__...No -­a..., .GuildlordZXIM1UUrs6roup 
~FridaylABond . ~ Flfl'ftMIAold, 
Guildtord, Sul'!WfGIRSl'(, 0483'2035 
s.m,, . ZQQ.11 IJNr Club CM'l'ld "°°"'· 
POblst . ~l'lllmll . 
"""ICT2,UO 
Wt ...... L ~ZXM(:rolJNr 
Club PldK.ilg,25RrT111Wa¥, 
Hlllodcs. Wal SW. 

Sirin 
llrflttUUr&,wf .~D'Atcy,s.iull.lNr 
Club. Tht~Cenn.Enllqnt; 
ttous.. 7.71 Gon,an Stntt , Luton, OM2 
412215 

IIXX 
IIDa,.dltklllmt .... . mtttshnl 
1-.GflllCftmotlltlContKl:Jim 
Mdlrlon ,01-4224724 

'* UNrG,... 111 
... Ultf .... . Prodl,Q bHnontNy 
IIIWllttelf Cont1c:t M1 Gibbons, aw.t 
Lodpt.HunklftAGld. ~. 
Comwll Pl 1 S toe 

Softw 111 
LNrNL Softwn ~ MNtl It 
~otNorlll..Ol'ldon.Room2 -3 
l owtf"bAoc*Thurwiy,&c,,.. Mib°'Oat 
Polylildric:otNorlll.Onclan, Holowl,, 
C-111 
OdM. PTog,n o1 Ill Monctl Club Mr 

Ot.lffn.55Stll'lomllStrllt,CbdcwdOX1 
1.JG,0856~ -... UlwJNI &r.,4H ~CIII . 
Monbrlllllbngl Cdl!Matlt,32 
Wak:llyln!A¥WU,fonnlly , ,-U¥lrpoal 
U73JU,0 704872137 ......................... ...,, 
MMsl\ll,4'ArlflurslkictglAold ,Wolq , 
&,ntyGU21 'fn" 

S,,.liu,tt --­Uieffl""' . UICAl!illHouM. 711Rocw, 
~ . ~M225AG 

TINY r-, .._.,.UMt ...... SAEIO 
RiwMoft.11GtotgieStt-.~ .-
0273"""" , .... ,. .. 
.,_ , Tlftlllrin,IUurlGroup Boll&.. 
1~t>ri'iit . Wont,AYOll,Ol3' 
:11315 
lrtalil . Tqnll Momlbrew A Collis.~ 
Mo09 StrNI. St Wtfbw;hl . Brw,11$2 .... 
T1u 1 tatni n1111b 
....... . CotQC:IClw:& Aucl~~ . 40 
BatTW, Pn'::Mm, 9rignl0n, Si.lMO 
...... . PfOCIOMdnewM c«ac:cMn 
Mn RfM, S3 Gtotpi CloM. NOl1II Aold, 
Drogl,G,Co Louell,&1 
LNN .n99. U. U..Group Mteesll30 
6-'IWooCIAold , l.Mdll . ~ 
7(1ffl IYCMdln.063240140II 
.......... . TIUUrGroup TGnmww, 
21 MingNm S1nll. Lonosiol'II . -......... . lJIIIX>U..GroupOwis ---~­&.a.~GfMn::tllu' Ml3 
91'1. 

T­
Trtt.U..""' -NIOll5*riclil,Tr...n 
Ud,12DllpllStrwl. l ondonHW1, 
01-4021137 

'""' l.tlll. ~U..GroupAlaflAeid,22 
WoocltytAold,Rldllffi , K.n,0634 
3157012 
..... ....... . Hor1h....aTRS40 
U,. Graup Mttts M llnon IMo IMI, 
8lnon Alrodromt, lnlffl, 11111' Manctlldlf 
onllst WldntsdayaffflOl'llh, ~ MtMII 
FRnldin,40 Cowlltt.W~ , 

"""'·'-' ~ - JRS.IO Co6ow Comol,W6roup 
s..m· t3 c«ac:c 111'1 Wild, 53 Ownlon 
Aold, Altllffl-0.lynt,I..MCtOUlll. 
Unt,N! . Merlt)'SIOt TAS .....,_, 
Gtr!IIU..Group MNIS-.oncllhursd,y 
GfmDl'llrt 715pm PlttfTOOfflil, 101 
SQ'llldeRold,UwrJ,ooll147Nl 051· 
2200733 
l.MNl ,I W. TRS-IOIJMfGroup Aon 
E¥tntton01·3942123 
...,.,..,._ _ TRS-IOU.Group N 
Rl.llhlon.123Roug,,wooodDriwl, 

__ ..., __ 
.... " ..,.... NlbONI TAS-80 Ind 0.. 
U..6roup8r\lnf'lln . 240xfonts:tr.t, ----­......... . fflS.IOGtNIUun6toup 
MIIIIIIWilordModlrnlAugr,JClub 
HoldeonlntlAdtwdWednlldlyMfY 
monllM7 .30pmContactli«lffny ... . 
511Grt00t1Strtt!. Llnlon,Noaingtla,n 
NG72UI, Noftinohlm713938 
...... . EISIMldllndsTRS-IOU.. 
Group Mikleo.t.lo , ISL-,gbri 
_,.,. , RiMPn. ~NGSSBU , 
0&02751753 
LNrNL TRWO C... 6roup Mitts• 
Ctntnl ConwnM Room, Thi RMidlncy, 
Nor'INrnctPwlriHo&o,ulonirsl:Sundl,Gf 
mane, DfHktAotlnson,Cltcr-ll"'>om, 
Tht AttiOlncy, Nor'll'!widlPIRHalptal 
,....._ TAS-IOUStrGrouc,'-1111 
Wlfwyn Part!Conmumy C... on 
lllemltllhur1id,pll7pm NelGrffih&. 
095855711 
Wttl lttftl lOU..GtOUP MtttlMSt 
Sltphln'1Plrilhc.ntrt.SUbOl'IAolcl. 
Bric:kllWood,St Albn , ttlfU T-­__ c.,-, ... - . 

24 Sefflcll'.AGld, HwniltHtffleliS*Md c,...,._ 
~ CoblfO...llserlGroup 
WrhtwiltlSAEIO Thi Stcrtlary, NCGOO. 
41HiO!*NYA......,., lulwtl .Holbngtiam. 
0802271791 
....... c--a...u..r~ . Mitt 
llduc , 41Higl'alryAlolll'IUI, 
~NGIIKIII 

CUA 
CUA UM, Clirwf. Adrian WIWI , 9 Mola 
l.ant, Aomfotd,EMP' 

Let us know about your micro club or user 
group so we can be sur e the informat ion 
printed here is up to date. Drop a card to 
Wendie Pearson, Listings Editor , at Person al 
Computer Ne ws, 62 Oxford Street, London 
WIA 2HG, or give her a call on 01-636 6890. 
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CAN YOU AFFORD 
SIMPLY TO HOPE 

·YOUR INSURANCE 
IS O.K? 

Following 1hc contin uing success of ~l!lif 
com pu ter insurance: for use rs we have developed 
, •fYil 11'41•11~' forcomputerde alcrs.so f1\\arc 

~ houses and allied business giving :-

~ * WIDE COVER 'All R1.sks' anyv.hcrc in the UK 
t:i including transits. demonstrations. 
~ ho te ls, cxh 1bi11ons. cqu1pmen1 'o n loon' . 
~ Professional Indemnity and Legat 
2 · EJcpenses insur ance optional. 
at * SAVINGS '1•1'111 t!li41 •t l\!t;' gi\·cs you e excellent premium ~v ings. Are )OUr 
~ present premi ums based o n 'vi deo' 
o rates? 2 * SECURITY All , .. ,,,u 11il1 1111:l..:,-- and 

~ Ui1:t:.l! l:t,I policies arc 
underv.ritt cn by membt-rs of 1he Briti sh 
Insu ra nce Assoc 1at1on. 

* DISCOUNTS Extra savings for members of the 
Co mput er Trade Associa tion . 

,U.. \li.l!t!1! \!lt Com pm er Insurance for Users 
gi,·cs:-

* SAV INGS Very significan t sa\'ings O\'er the cost 
of a full main ten ance contract 

* CHOICE Repa ire r of ) OUt choice cou pl ed w11h a 
speed y. erficicnt claims service 

* AITTOMATICADD IT ION ALCOVER 
a) "All Risks', including trans il , on a ll equipment 
b) Add1t1ona l expenses. includi ng those of hiring 

altcrna l1\.C equip me nt and rccompthn g daia c1c. 

APPLE • BBC• COMMODORE• DEC • IBM PC • NORTH STAR 
OS80RNE • SIRIUS • SUPERBRAIN • TEXAS • TORCH • VIC 

e1C., • or 8· 1BM 

THIN KING ABOUT FINANCIAL PLANNING? 

OR PERHAPS WORD PROCESSING? 
T,yuskx 

' "'""' ......... ..,. 
ll't ACHTUl 

ll'tlW"t:CT Pt:LLt:iJI 
ll'tN'l!CTWIJlrTU, 

1. 

ALTE RNATIVELY VISICALC EXPANSION 
ON YOUR APPLE I[ 

HyoonHd 

EXTRA MEMORY 
SltMAcctltt ..... 11 

ITT!" uon&c Kol RA~, 

SOFTWARE 
EIIPAHOEA 
SUPER EXPNiOEA 
SUPEREKPAA:Dt:A 1IO 
SUPEREXPAA()(A 1IO 2 
Vc.£.XPA.NO 

VC-EXPAN01IO 
Vl$ICM PAE·800T Cksuttt 
COU:t,~h>IVIS!Calc v..c.ic-­...,.........,. .... 
HARDWARE 
Vilh1 UUUTHIM a.an -v ... 
v ... --
BOOKS 

.... 
TE 

OSWITCH 

"J!,,. 

Quotat ions from (quo te full value of compu1e rs a nd s1ock):- ~~~ 
ThePowlrOISUperCllc 
fhePOWll'OIMulttOIIII 
ThePowlrOll-2·3 

[1195 
(1178 
(1095 
[1095 
(1015 

[1195 
(1095 
(1595 r,~~ 
""' HALSE Y & COMP ANY 

205 Passage Road. 
Bristol. 8510 7D L. 
A\.·on . 
Telep hone (0272)503716 

i 
Indepe ndent Rega~1e,cd L,fe and Gtncral Insurance Brol ers 

Offiaal 8rol ers 10 the Computer Trade Assoa.ioon 

I Appro,·ed '1:."-\u.&.:l!J!\!lt Ag.:nc:ic1 gffen 

n 

PtHH add 75p. per book towards pac king & post 

5fKtd b' Jatest Prrc. Ust stating pal'tJQJla1 inlMests . and ,n» ol Micro. 

"I PAlK IN S) 
J As5oc: IATl5 

MA IL ORD ER ONLY 

PARKINS ASSOCIATES (PCN2) 
20 RIDGEWAY, RAYLEIGH 

ESSEX SS6 7BJ 
Tel: 0268-743928 
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This six·paoe guide bts as m.ny of the rricros on the ma,t(tt lor unde< 
£ 12.000 as pouit:,6e. In Oatabasics you l find all thespeafic.atlons lor the 
rnKhwln. add-ont and aottware neoessa,y to make your buyw'ig decisions . 

PCN keeps you up IO dale in three-week cycles, starting with hlrefware , 
then periphet'Jlt and finally IOftware . 

PRtC E Specfflcations listed tor eec:h machine indicate whal you get tor the 
buic price quoted, which indudes VAT. 
PROCESSORTYPE amicroprOl::.SS()(istheheartoltheoomputef . TheZ80 
and 6502 ere popular S·bil chips . The 8088 and 68000 are common 16-blt 
chips . H • mechine has en 8-blt end a 16-bil proceSIOf we hive listed the 
,~ onty. Cost . meant eusiom-buul . 
SPEED IN MHz Speed of the clod< used to drtve the microproceS90f , 
meesure<fin MegaHertz (million cycles per second) . 
STANDARD RAM Amount of main memory used on the system. The 
capedly is t)(pl'essed in kitobytes . 
MAX RAM normally et ext.re co,t Amount of memory to which lhe ,ystem 
can be expanded. 
MAX CHARACTERS column, x Hne, The numbtr of characters thet can 
be displayed across the sc,een end the numbef of lines down 

PRICE GUIDE 

METHOO (et erue co.1) This indicatn the way lhe compute, dis(>laye 
intorrn.tion. Mon iUown meant tht,t a monitor is inc:tuded in lhe basic price . 
Tv indicates that you clan plug the computer Into a television set (M+) 
iidicates that the monitor costs eJctra. LCD • Liquid crys tal display. 
COLOURCAPABIUTY tellsyouwhethef themachlneeangrvecoloU"11the 
basic pnce quoted . 
MAX DOT RESOLUTION givff the maxirmm fMOber of poi,111 ectOH the 
screen by the number of points down the screen that are availabNI lor 

"'-· KEYBOARD This telb: you the type of keyboard that comes with the 
machine. W • word processing, C • celcula1or and T • W>IJCh..sensittve. 
No OF FUNCTION KEYS r.teri 10 the number of keys that can be used for 
diHerent jobs by different programs. 
HUMERtc PAO indicates whether the machine has a separate calculator· 
sty1e group of number keys 10 enter data qoddy. 
INTERFACES BUILT ·IN shows the number ol etandard OOf'll'lecbOflS built 
in10the machine. 
CASSETTE FACILITY givfl I yes or no as towhett.r or not the mechine 
cen use a cassene to SIOfe data . 

CAPACITYPERDISKANODISKSlZE tebyouhowmenydiskdrivetoome 
with the machine, and the amoum of data in kilobytee (K)ormegabyln (Mb) 
that can be stored on each drive. Therearetwoslzesfordisks. 5v.· or8'" ,and 
!hoy con be "°l>I>'/ (F) <>< ha"' (H) . 
OPERATING SYSTEM g,vn the program that k>oks ett• Iha general 
nn,,ing of a compultlr. 
LANGUAGES INC ii a cok#M which liatl the programming languagee that 
come with the m«:tline II the b$sic price . 
OTHER LANGUAGES AVAILABLE indicates wt1ether or not other 
programming languages are available tor the machine 
DISTRIBUTOR To find which oompany dislributes the machine refer to the 
distributor I.able from theoodellstedlnlhiecolutm . Thetableisattheendot 
the listings. and gives 1he distributor's name and telephone number. 

Al detakgiven are the latMI avllilable . We askdietributors IO letu, know u 
eoon u machine specificalk>nschenge '° Oatabuic:acan be kepc right upto 
date. Thie guide ha been meticulously researched end the Information 
collected from lndilltdual dlStributors listed . 

.._zxa, ,., _, , ... 0t.c,e101 (1,150 -=· £2.300 l,.(9CaVTSV...... t2 .M3 ·-JOIOOM Cl,"'5 ~ ...... 
C:...OP8100 '"' -- .... 0.-111 tl.8117 ..... £2,3'0 o.c.on.1Cornputi1ro11 i:2.1158 -"3000 Cl."'5 

,..,,, 
TRS-«IPC41 '"' Conwnodote4016 W2 To.hibll·100 tl,900 HPSeriN:100,120 £2.362 DMSFOII [2 ,175 OECPC350 Cl.llOO t=200-250 [9 ,497 
Shli,pPC1251 ,., 

_ ......... _ 
""' 

...,..,, tl.932 """'"""' £2,,.. Eagle lN £2 .... v-• Cl .852 ...... - "" OAIPC .... ..,..., t, ... , ,,...,~ £2,380 ,_,...., [2Jl71 .... ,, (4,01'1 eon.,ua,,,,075 ... ,.. 
C..OFX702P "" 

_,, 
"" T~8C2 [1 ,$49 l!MPC £2,302 Monro9ECl!l900 £2, .., i.,:,: t4 ,UN) Wa,1150 ...... -- "" """""°""""' [7911 ---[1 ,1163 Xwml20Modllll [2 ,415 -= Q ,000 (4 ,117 ...._...., ...... -- ... ... 75C ..., T~T"*"" (1 ,983 ~- £2 ..... T~EC10 Q ,000 T~TRS-eOModllHI [4,UMI P-=--IMod ~ [7 ,003 

"°""'" mo -- """ ~~ [1 ,1195 £2,472 -· Cl.OOO ~O::Weoo Mociet20~::~ 
Dlltllo3000 [7,250 

T.n:tyTRS-IOPoc:bl:2 [130 -·~ <>72 [1 ,91115 CenonCX·1 [2 , 500 CtometnooS~I Q ,025 Onyd001MU (7 ,907 
Orie l (131195 -- tt ,129 Till'q,TRs-«lModieilH (1 ,999 --P2V t2.~4 OECPC32$ Cl.OOO ADS'2 ,~ ... ..._..,., '"·""' --- ""' Conwnodote 710 [1,144 ._.,.. [2.012 IOTechlonl "·"" DwldlOOO Q .003 Ttltv!OtOTs.eozH [4S33 -- "·"" .... ""' ""' - [1 ,144 C-•Mao t:2,019 .... 7XM CZ,571 ·- Cl.OOO eountryc.om .. c,ooo u .542 AbMe-10 ['9,931 ....... ""' FUJIIIUFMe [1 ,150 ......, £2,064 -- [2,597 Cilnol ... Topaffl C,,105 ~~ ~::: =~-tt .n5 
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THE NEW OSBORNE EXECUTIVE . ~~ 0 
Des1gned to appeal pn manly to the co rpo rate business 

user the Execuuve offers some excmng Osborne features 
• New r amber di.splay screen 
• Terminal Emula1t0n - aUows you 10 connec1 straight 1010 

the co mpany comput~ r system 

: ~~,=;:~~~~a:~~~~:~:~~=~~:ne 
cxmnecuon 

• Comple te portab1hty- vual to worlang Rex1b1hty 
• Inc reased speed and capacity 128K user memo ry 

200K b y1es 10 each disk dnve 
·- .... 111,1. -- ir-.,...-,-==--= The New Executive includes 

SlX Software programs to the 
valueof£12.(X)I Make an 
app :nnunent now ror a 
demonstration of the 
Execut1ve'sumqueand j -, ""1. 
pos111vebenefits. All inclusive price £1995 + VAT 

elCOMP~~ 
WEW CIIIT~M. 
AnlU110 

""'' t1~ :;:~ 
' a 

PCN SEPTEMB ERIJ.SEn'EMB ER 14, 198J 

When you buyanOsbo rneat OI Computer s you also _, 
benefit from the ktnd of back up you would expect from 
Br1tams No I Osborne Dealer 

* User trammg for you and your staff. * Easily arr anged c redit terms. * Soph1St1cated technical and serv ice 
backup . 

We would welc:ome a VISII from you lo our showrooms 
where we can offe1 you coffee. an mkmnal atmosphe re and 
of course a personal demonstrataon of 1he 1ncred1ble 
OSBORNE I and 1hesuperbNew f.XoctmVE. 

Call us for an appo intment , 
sale slmatl order ,or simply 
drop in! 

01-228 2207 
* N 8 Wea re open WlliJ 
6 ll pm weekdays and 
ICBm lpmSat 

: :, 
I 
I 
I 

I ~-·--~-~~~---
1 
I -- -----™""--- I 
I °""""'"" I 
L SouthamptOntiou.,e 192-D>Yoi kRoad LondonSWU3SA J 

------------ " 
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I<;::!; - ... -=- ooi:'.:i:::,"" 
•-s.~ t-U. 
PM,.T- c~,oon ... 
=.,cr!i,;·J (IBM). ZXBI 

r- ~,_.,. _ _.. 
c-,., , (;.ra.d ....... 10r...-, ~~-Ck= 
10.ot). ~ .. MaditM 1&.). hoe 

:::=:... ........ 
a.-.t : W lnl IM-, , _,,,. 
~ :(j,o ~-loJ*I? 

..._._Af,,41 1f.U • 

....._T_, T,.a,. M""""-

~~~~ ----
HOWTOGETTHEM 
All available bact copit:s of PCN can be ordered 
from our new Bad: luues Servi«. \Wng the 
coupon printed here . 
For a guMlc 10 lhe subjtct s c<n·crcd by Mlcropacd1a 
C\·cry w~lt . sec our Mteropacd1a hsl above . 
Send your orders 10: Personal Computer News 
Baell: Issues Servict , SJ..S.S Frith S1rcc1, London 
W IA2HG . 
To make Marc of geuing all your ropits in ruturc . 
why not fill in the tear-out wbscnphon card in this -

80 

;------------- -- - -- ---- - -, 
I ORDER FORM 
, Anyonoinuola 75p, oddilionalcopin !,Sp, poo1& packing inciu,... . 0-seu I 
• - pleue odd £1 per copy oirmeH postage. Please·-up 10 21 days I 
,c1o11w,y. 

,Homo ..... Telephone(doy) f 
1Str... ...... . ...... I 

I Town . . . . . .... .. . .............. .... ........ .. ............. Post~ ............. I 
lf>loase__,mo .. ........ ........... .... -olPCN ,inuo- 1 

1;;;;,;;;j;.y.ijj.i.,·~~~ -;~-=-~== I 
iV--Amox/Oinono I 
I Cord no ........................................... Signature .. I 
I I 

L. - - - - - - -- - - - - - - - - - - - - - _J 
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llwrdofCOMOfkM. PltneTd er .. ,OII 
(0532)6 72S34(Lttdl)bdcta1b . 
M.t ii(ll + QJK!lc rtt0rdc1. 8aSlt and 
ffllflll l h • three pma. Ghoit llurlltr . 
SaMn, Rear Olu,rd , all 111 c-u~lk•I 
tofldltion , £140 T el Gerard on (0707) 
56684(P«IC"n8a r) 
Wlc 16K UpMMOn , four 11()'1 ~rd , •me 
C1ttrwl,nindudrm1Pfo&n,fflfflCr "sAwl, 
Sarp O.C. . Money MMIIICr ~ t­
tH. boou , opt• IO ofkn Td Ept08I 
21188M1t1l!flrll 
~ 66.\t ~ compile, , LJOJ -
(rtOnRally 01'9 ) Sarp and Motpfty 
rnoduk:J •nd ba nu- free C01111t11C1 D 
Contcrno."Ra•-c:Mtrol!AVNiuc . t.o. ­
dorlNWII 
C.. 48K EGJOOJ .-,th Ccntl'{lNQ 
p,wa1er1nteffaceMdlNMrovc-r 8a rpn 
" ms 126 Gtana,c RNd . OW11dford 
Tel (Ot8J)S16914 811yc-uo fl«1s 
WMll4 Atan 800. 8 1Wt' Clttodae, 
-nu;i,h clc . £125 Te l Ian. on 021·""" 
m?(81rm1nplm) 
4M Onc-1-. xc-.ln.vadcB , Zodi.K. 
Ccnupcdc , Chn5 . H 40or ,,.-op for 48K 
Spcct111111 •11h J(l)'litica. ltltcffacc Td 
Oins<Ml-~.S816,f1cr()pm 
lllt2t + ) K, 0. IMtetlC'.JOYsl:ick.Suptr 
E..lp,,ndcf , fQurp111C$Clt1fidfcs,O\"CI 
20caMCttn . (h11ndrcdliofp,ncs).manr 
""PZJnH and fou r boot, Only (120 
Ttl T"sficld6.56 
....,_ llobbu , £9 . Aicht S.m11laoor1, 
U . TlffttJ;ile , U 50. klpa,c"Cooli:.ic. (4 
ud1Wat11C'd . Ctii0PT.l0 kt)'bolnio, 
,.1r11bt Te1Lecon(IM9")-MJ IM 
T- Tl99 '4A 16ro6oun. , .ouftd , 
~MdJPIIC'Jf'Pft'O,,lftd~ 
CltC11dcd 8-c . Spe«fl S)·ntlt., lta...h, 
-eu.ah1ndpld~ • .OOOono 
Tel lh1le1W-Or1h(Suffolk)2219 
Mwl VCS.eu:el\l:n t eorM.lltion.Jll"'lhrtt 
ainndsn 1radudin1 Sp.ce ln•-.kB 
Tel 061-8889l07 
"- 1 I .eed CNI' "'8K Or~ I + IiJO o( 
loft..-arc 8arpinM(150 Tel Mark on 
(0112)86461Sevc-ntnp 
M.t VC'S. pl\l5 IC'II JllfflO. 5pKe 
ln.-adcf). ComMt. 8.._t1bal&. Shoo! 
Ou1, ecc. Joy,tlCU £120ono 12 \l,n •· 
en Terra,;:e. Md: k1h..-1iu: Ro.t. 
Fullu.ln . l.olldon SW6 IOE . TcJ Ol-l81 

'"" 

-.. 400 48.K •~th l)'JJ(""-ntcr kc)toard . 
.. 10 QM,C tt (' n:wrdcr . .l'J)'Wd. aoo 
wvnh of toftW11re .t...dlfls Stw Ibid· 
en. Ju mbo ROMs.on lytJSOono Tel 
031..fJ6JOU.hfm 1pr11(Edin.bu1p) 
• 2t t'OlllplllCf , C2N CHKlle rttOfdct 
andSIIP(rfx~ r ca n~(llldlidct 
ture:1, JK JIICfflOl'Y ud other fltftctlOM) 
l:uc:lk nt condi uon . q11.ck we (100 
onoTdOl- m J606 
........ ModclA , a,ne w, h..11111)'1Md. 
eomp1c:1e ·,.-11h rna1n1 Milflto.-Md ,n 
It.ck Aho ll'IMl\lal, bcpnnen' pMXI 
OSK"tle , .C110 OflO Tel 061-8111 ,470( 
(Muc:hcMcr) 
MZllll - -4S.K indl.idlfl.J Sp«-d BMte. 
Rina . boou and l'IWI)' prosrMH , 
Ja.N. ldw111111t Mwl u1,l1llC'I. rchablc 
madao11C, '°'') 10 low, ,t QSO Tc-I 
llw,n p71J7"8 
Wlc 2t romp.,tcr . 16K RA\t. ("2."1 
~tic •-ar101111 cducal!Oflal 11nd pmn 
~lln . al bo•C\I."' ueelcnt oondl­
lMM1.£1S00110 Tel Cot.-)·1161oy (CJ.692) 
"6'1,flcrSpm 
.... Spffltw11 tl obbot. Dc1P1k .Al'Q­
d .. . Sd11mich. Ol'bitcr . Mined Ou!. JO 
T unnd, Timt p lt , T~MV To---c-1 lo, 

Abcnofl Fonh •!Mt qua.hi} Spttlnrm 
pmcs E D &ho.....-dl.. 12 WtU,.-ay. 
Rothcrbam.S YorhS660QX 
Ilk 21 + C'ZN °*Uc •nll. Gclll"I 
Acq111t111cdboot Ra,pnOOono Tel 
Darr en on (0'2)4) 1,oo?? after Spm 
- Micro modd 8 , 1hn:e 111011th1 old. 
lwordl)'UM°d.120S8M>C ll roffllN'hbte 
etittrle , Jou o( iOfl• -Ve , all boxed , 
025 Tel Li11oit86J Sn 
..... :U +-JO)~b. 1•'0 c:annucn . 
•ndMNy•rcado!:,amn1fldud,n1Do11 a.­
e7 KIIIJ, Android AUK k, l'MOCMW:IIC' 
kids Co..1 (J(iO , •ii acttpt 050 Tel 
U11011)06(laf1e1l!flrll 
S.., owtr£200o( 8 8Cto.)(1 • .,rc(no&ily 
Acorntofl)forV-. \l,Ofdw,M, 8CP(', 
8ttb Cak . or -.iy otlll' r RO~b con..­
dc rcd Ttl lb,rpcndc116'9U2'ordct.,,11f 
....... «-p11!06C' pr1nltr Md ditt 
dr, ..-<" 1 .. ·,Hpar£100forc...:h1tc111, 111y 
makceorittdcml T el ll aq,odcn69152 
..-11!1ddQ 
W..W Spca111111 tof1,.ue . IOld f.Ck· 
pilOflelObuyCOlftP',l lerto-llCC'd 
toftw11e.1hctt f0tt pknc Knd SAE 10 
D1VldCarr . 118mtol Rold . Shcffteld 
Sll8 RL 

""" SonrC7odcob eece .. ,111 DOS 
(1fpowbk) .Td (071)3112)703 
M.t ii(ll 16K. 410 prosnm n:wrdcr. 
(both JWIR lllecd ). Buie. manwih. 
fO)'RICh. Star ll.ltdcn, Prq,pc. Air· 
wn kt. mt'mbcnl11p ,oti,..,n library. 
£UOono Tel lh pchffc(04?S2)72271 
... ModclAO • WP , 0. 11 ti..c . 
Gobble r (pnie ). pnnte 1 ca1,1e. OIU)' five ..,..,ht Oki. 050 the lot flJ Tnf1lpr 
Stn:C'I. A.Jh1on under lyfte , lana Ttl 
061-J.M2051 
- Model 8 , I 20S , or.,...a PKhJ · 
111&, Worct..ne wordproccMo, EPR OM 
+ documcn 1ai.o. . BBC rerorn.mtndcd 
1apcrC'COldct+ltadt . ~nalAront­
t.oft .oft.-Ne all for U OO Tel Ucrtkwd 
(04.32)"668(t•""C'll1f1&) 
Ill ... 48:K. SPS02$ Ba~ . forth .. 
pmc,. boob.~ rover. manlW. KH 
fodl,0 Tel 001-""Z7 1hftcr6f,m 
.._. OPSIO rnnm . OOT -M.i ri• . 
IO(lq,i bil - 1-,e Grapt11a , (tdcntO 
10 EPIO'I RXIIO) ee 111tono . Mmplc 
pnn h q on ttq\lOI. • l'ICW, only £260 
on,o Td· C111tcrbury 750600 
* Modcl-B.~1nlt'rfXC , Worct..·tK, 
12 RO\t , t.11C-tpulerli0d.c1, 
,·ft' , ("8.5. AhoSU.pnntcr .fO.:psKr«11 
dwnptnJ from BBC £11S on .£6SO 
c.'OfflPk"te Tel .0227150600 
M.t pt11Ct. OI X. £1S. W1yo111 • .C\250 
Prtpfllt,(1250 Uh1m1 2, .£20 Scc-rc-1 
MIWClll, £10 T el 01~26") 
W.W. prople •11h Dl1IJOM 10 form 
dub111S&oup11ta Tel John.on~ 

"""' ....,_ 1.1pn O lh• ftlf>' llonec. 
Sp)ol(y- . liiVldcn. Guutns. 
C111r!o111', Bhnd Atk)'. Avc:qcr, 
f'lllnckla,, U T lfflCJatt . Tran.~,h-a­
nia11 To11.-tr. AG A JO)"Mi,.k,£12. Zoiu. 
£24 Td. Ol-'°8511hf 1tr8pm 
Wit ZCI C2N ICttnOrlCJ 1ndudc Supt t 
Espandcr machine code fflOftllor c11-
11~.11CWVll11C.080. tcll for £2SO U 
A1n,dakCre,cc114, Rcld1n1Td.(<DJ4) 
SEOJ67NOII' 
5-- A~rad C8900 •n.d Albil 40CII 
hMdhcld for Sp«t ....... or one for 
16KZX8 1. Spfflnun pt"npherah Al,o 
Sptctn1m wf 1,.we 1,o M:Ut"'Of) Tel 
Rot1(0Jl 72)88J8 
s..ccr-i>Olt,. .,,c- Sale or ,wop. 8hnd 
Alk y. P'blldOld.. Orbiter. lnllllOl:ll. 
f'lllnc1ofOc 11li.Co.mot. ll on1ont. An 
( " eldlSwosifor t~2ke)1'olrdG1ry. 
W1mllJI011J8950 
Wlc 2t • CIISIC'IIC «dt . esln1 ll'ICtMllf)', 
anpho. speed! synlhnlicr . Paan.l• 
Ind Mh'enlur e c:artndfn . l'ICW JO)'std: . 
book , 200 +-c:a!IKlle p.mn, aMh. 050 
Tel Upm1n,m268.SI (Eat s ) 

r-- -- - - - - -- -- --- - - ----

: READERS'BUY&SELLFORM : 
Billboard 1s l' C/•{'s nucro marketplace Whether )OU arc bu)mg . -.clhng. or ~woppmg !ICOOndh:md I 
goods. JUSI fill in the form up 1oa maximum of 2-1 wonb.1r.c ludmg)our namc . add rc,~or full tdcphone • 
number and.send 11 wilh a cheque or poslal orde r for £1.SOpa)ablc 10 VN U Business Publ ica1ions. I 

I :~~~~~~t,~r;o;~~~Ja~1
:~~et~~e~~:c: d/~7i(~~~~~! \'~;: ~~~~ :~;..:: e:~; ~; h~~ 

1 

I small . or from anyoneca rrymg on a profil-makmg business. Also. "'ecannol gua ran1ee 1opla« ads I 

in spcc1fic1ssue.s- 11'.s first come . firs1 se rved. No rcp nnb e11her unless ~ou send ,n another fo rm. I 
I Please wme clearly pu11ingonly one "'ord in eac h box. and remember to include )'OtJrrun addr ess 
a nd ltk phone-numbt'r. t'\Cn 1f )OU don't want ltlem m lhe ad. 
' I 
I I 
I I 
I 
I I 

I I 

I ' 
I 

I I 
I I 
1...~ - --" 
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" 

btn : { 10 per <,ingle column cm Mmmmm ,1,e J t·m. Serie, <l1\Coun1 3\ ailatile. ~ ON : C'olumn " idt h. I col umn 
57mm . :?t·olour, \ l kmm. ~ 1;olumn, )71Jmm C.,,o.tn : !Oda~, pn or 1opuhhca 11on 

c.t.act : Ian \\ horle\ or Chm11,1n \k{ Mlh\ onOI- U3 :\:.?I I 

ORIC1 
Editor - MMmbts - DIMaNfflbW 

~~~t'~~~ 
-.prnerltldCMMlt.e (15 

NEWBRAIN 
Edilor CJDV.1. =~~i::..~~ 
onCMMtw,diall.~~ 
CW. ~ UNd wilh CENSOR, RESEO , EX.AMIN 
c.on.,..Wllh~INWUII £25 

EdtkwA - B 

=-~~NUMdWlthc.rr,,,$ 
CE""°" ~-=~~a.:-~ 

" RESEQUENCE 
~ltld~~orp.1,tsof 
bulCprogr-.pe,tormaa~krcliOnwilhllAI 
~ of .. THEN, RESUME. GOSUB. 
GOTOOlt~ o.k-~~ tt 

~=-~::=~;::: 
p,ogr'lm COfJ9d ayntax .. produced ~ Centor la .......... " 

DRAGON32 ·-Word ptOCM.or- bi.lie progr..-n EOIOI' tl .fl. 

MICROPLOT 
11Mlm!Clllf1' , cm,~ .cnurn, 

020).50 30:M 

, .. zx11w1t111•Ku 111 ... .. ............. r.4.H 
, .. ..ac:SNCTRUII . ...................... CI .H 

Vou .... MAiied POWln blntaonous C.•tl• 
CoktlU. Nazi 1onr ....... lor Ali«! pr90fWS of 
wtr!C...)'OU~llll'ittl.,,,..6-lhtoughhnec 
IIOytinlnotrooine:IOlt'ltffl#f'IQallt1T-*bruea1 
°"'APO Ind SS Ql,*de; • ....,.. ~. 
.. tndl)&le,JSun,lt,,tify,ouC*lb Contdof<1' 
A,,C .. IN TUMIIII Of PolNnoua Spkil,,a. lt,a 
Vwtt Of Huma,n BoMa tnd "*"Y ll'IOf•I And on 
,O... • ty ,g,.O .. N lto.*)ua JMzl loot)'OUCM 

"""' 

Software for 
PET SHARP 

TEXAS ~-----.. ~-o...-.- ... ... .. , ....... ~=,-
-'°'!-,-~,­

_.., =:= ........ •a-(,,,..,....-, =-:-,:::-~.:..: :l..ea. 
=c-"'-.o.-·..._· ...... --.,,._ ... ,,........-0,,~~ ) 

T•Ofdw'"l-- lft~ 
Mp,.-tt.O O,-a •. 

!!! Ul!IAIUS sam,Ul!IAE 

SOFTWARE 
FOR YOUR 

CBM64 
SCRAMBLE ............. . ..... ... .... £1.50 
FROGGER ............ ...................... £1.50 
SPRITEMAH... ... . £1.50 
CRAZY KONG.... l:UO 
PAHK: ... .. tf .50 
LAHOER .......••... .............. ..... . l:UO 
AnACKOfTHEMl/TAIITCAMELS ........ 1:7.50 
MATRIX..... . ........ .. ........... .. £7.50 
STARTREK. £1.50 
ROX,... ..... U .15 
GRIDAUNNER £7.50 

A NEW ADVENTURE 
FOR YOUR64 

DEAD MAN'S GOLD : Cl .SO 
We dire you lo seek the treasure and return 
illOtheCX>ffectgrave. 

NEW ADVENTURE FOR 
YOURVIC20 + 16K 

THE ENCHANTED CHALICE : £7.50 
F'lnd the Chalice it you can. 

Cheques/P.0.10: 

BYTEWELL 
203 COURT ROAD 

BARRY , 
S. GLAM CF& 7EW 
Tel : (OWi) 742491 

SClnWAM TO Hnl' TOU 

WIN THE POOLS 
"'POOLSWINNIR " -----=-.... "'---... .,_,, -----.-· ... -·---.----...... -:~=s::::-.::=:::::: ..,_._,..__.m_ • .......,. 

SELEC f.2!,lW~RE iPCN) 

~ °'='-~ ~ 

P~ram ·s · ante<I 
Werequirtqwi lily~1ormo11 
mic:ro's ~ nperien«d PfOIIMnmed lo 
undtttiike conlrKt wo,\.. 
We s»Y c.Hh ftt1 , rov•h.et .,,et distribule 
Ml t.hr UIC and USA. 
~- · h$.inp1oke (0156 ) 25 107 OI Wt/~ 

ro· 
DREAM SOfTWARE, P.O. lox 64, 
~n,sloke , tbn ts. RG21 lll 
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For.411 YourMicroNuds 

Mt-:R OWAY 

t:, ... m::: ....... 
""'" == ru•• .. FtA,-.d_._. ... lMll99d-. ·--.,..,..CNO an.. 

""" ....... ·-­"""""""== NO#AV ............ D,.114 .. 

PERSONAL COMPUTERS 
GAMES COMPUTERS 

LARGE STOCKS Of 

BBC, DRAGON 
AND SPECTRUM 

We also carry an extensive range of 
software, games, monitors, 

printers and drives. 

" BASICS" 
DECTRADE LTD 
31-41 TmT IOUUYAID 

wtST IIIHFDRD. IGnllCIWI 
Tll:IA211tl 1J Tllll:J l11ll•nw11 

A SINCUJR SOFTWARE/HARDWARE 
SPECIALIST CONVENtENTl Y SfTIJATEO 
NEAR Ml AHOMS2MOTOAWAYS 

PHILIP COPLEY HI-FI LTD 
6 WESTLEY STREET , OSSETT , 
WEST YORKSHIRE 
TEL, 0924 2n545 
HOURS OF BUSINESS ruE·SAT 10 30-5 30 
OPEN BY APPOWTMENT UHTll..8P M 

PCN SEPTEM13ER8--SEPTEMBER 14, 19il 

BUY THE BEST FOR YOUR SPECTRUM! 
)ETPAC(Ulurnate) .......... - ............................. R.R.P.£5.50 OVRPIIJCEH .95 
E.T.X.(AbbezJ .•.•....••••.....•.••••.....•••.....•••......... R.R.P.£5.95 OVRPIIICEIS.341 

0:::1;:,1~":t~~':'~ "fRE:';.:;:{ZtdP':::::;;-
cuqw.lNfllO. to: TAPESOn (PCM) , 

S5 Morley bad. T'wtcbahaa, TWI 2BG, 
01.at2 ltol ouu.d SAE for list 

NEWBRAIN 
BUSINESS AIDS 

A series of 25 BUSINES S 
APPLICATIONS ranging from ~:~=rcwi~~~fN'~nts to 
TOOLS . 
C30 Cassette & Manual , 
Ezceptiona l value @ £19.SO (Inc.) 

ADLINK SERVICES 
PO Box 27, Stamford , 
Lines . PE9 2JA . 

WANTED 
HIGH OUALITY SOFTW ARE OF ALL 
TYPES FOR THE VIC. CBM 64 AND 
SPECTRUM FOR EXPORT AND UK 
DISTRIBUTION . 

COULD YOUR PROGRAM BE No t 
IN: 
ISRAEL. NORWA Y OR CANADA? 

Tel, 0492 49747 
or wrire to: 

MR CHIP SOFTWARE 
1 NEVILLE PLACE , 

LLANDUDNO , 
GWYNEDD LL30 3BL 

"On a large computer system 
a file of this natur e would 
cost between £150-£700 " 

(•"'*-'• ~ 1,....,_) 

We otler the best quality business software 
available on any home micro. 

SalHL­

Pu«:hase L­Stock L-
Stock Control 
Only £14.95 each c- 5-n,m only) 

Nation wide wholeaakt distr ibution by 
P.C.S. 
DlatrlbuUon 1nd Mlcrod HW U.K. 

KEMP LTD. 
43 Muswell HUI, Loncton, N103PN 

Dealer Hotline 
01...(44 5499 

Prof"'°' Fr•nk eof9e'1 H5 HORSE 
RACE FORECAST Pf(lg(llm b • 
Nfioul punt er'• aid to MMible bettint 
Dt1• i1 tnltfed from• IOOfti"O ntws, 
~ 911d the P,o,rtm produces 
bemng recOtl'ltMf'ldeoons. 
Vtf11on1 ...... ~fo, 
A~ 11, '-t., Video o.n ... TRS.IIO, 
Spectrum, ZXl1 ,88C 'B' . N.wer1in , 
Shltrp MZIOA , Shwp MZIOK . 
From : Buruu of lttfo rm.tion Sc;.nc:., 

~':;,~ ~:'.fr:,':~,.. 
Footblll Pools FOfecast .... ,W>le 

SHARP 
Wide rw,ge of sensibly priced 

~=~~~ 
Businfft , games, educlition, utitities. 

D.C.s~3i ~m..~ ADE, 
BRAMHALL, STOCKPORT. 

Shops 

FOR BBC, SPECTRUM & 
ALL LEADING MICRO'S 
STAFFORD: 59 FOAEGATE ST 

TEL:078541899 
STOKE-ON-TRENT: 

MARKET SOU ARE ARCADE 
TEL: 0782 268620 

" 



.. 

MICROSHOP 

Accessories 

STUNNING BRITISH DESIGN 
for users who care for their 

precious 5V.- Diskettes 
£3 each or £30 for ELEVEN 

Same day despatch - Cheques to: 
SEE 10 27a High Street 

Petersfleld , Hani s. Phone (0730) 67622 

D. TEC IS NOW OPEN! 
Sloc*IIIIIIOl"*"""- , .,._.,~ ....... --b .. llllC . ---. 
.......... ~Orfi80'l,lW"O_,~...,._ 

We otter ,ery compollllve prices 
._111 1 wllll sarvlco 
HI ooly before, bvl 11tor you buy. 
We aJlo MOCk Sharp eash registers, c.11culator1 and bi rdls . 

COME AND SEE US FOR A 6000 DEAL. 

D TEC DIGITAL TECHNOlOGY 
• 1MONCit'lttrlltM , lff .... . ll tfHJS*WINL Tll:151-MSUIZ 

PERSONAL 
COMPUTING NEWS 

C•ll l•n Whorley 
on 

(01) 323 3211 

Sale 

25 c ....... . 
(including t1.95 p&p) 

0 2\\f!WII o•-o•-
071', -
0 10"111'19 
0 12'-tf!WII 

so c••••tt•• 
(includingCH9p&p) 

£11 '5 
[1220 
£12."5 
t12 .eo 
[1320 
£13ts 

0 2YlmN £2275 
O Sl'IW'I& £2295 o e-. £23 .49 
0 7Y,-- £23.99 
O IOnww £2499 a 12..,,_.. £2' ,9 

100 c••••tt•• 
(including C3.50 p&p) 

0 2Y,r,ww £43.50 
o smins £4'50 
O flrTWW £4550 
0 71,\,!IW'II t,lfi .50 
a ,o- £41.so 
a 121n1tW11 £53.so 
Including NY c.rd & side--&et>M, 
Total Remittance£ _ ____ _ 

NAME---------AOORESS __ _____ _ 

, ..- my ct,equelP() ____ _ 

PINN rMke cMquefPO ~y •ble R.F.W. 

WHITE ELEPHANT SALE 
EX DEMONSTRATION * DISCONTINUED LINES * ODDMENTS * TEST MARKET SAMPLES 

............ 1,01 --,.., •• 1 ... 1 kit, tor 
twowuk, .. ly 

12t~23nl 
Sept 
OPEN SATURDAY 

AND SUNDAY 

Jumbo bargains for the real enthusiast. 
Ideal for system builders, add-ons, spares, etc. 
Professional power, up to 20Mb. Includes:-

* P.C.C. 2000 * Altos 
* Commodore * Word Processors 
* Printers from £50 * Monitors from £20 
* Some software available. 

Enquiries to: TAMWORTH (0827) 280480 
(Trade enquiries invited) 

UPTO 

ORIGINAL 
PRICES 

Beam Office Equipment Limited , Unit T, Riverside Estate, Atherstone Street, Fazeley, 
Tamworth , Staffs 878 3RW (onmainAS-300ydswestotReliontCo,s) 
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MICROSHOP 

Hardware 

PHONE OPEN 
0533 MON-SAT 
532991 c 9.30- 5.30 

!..~;ade ,, .... omplJ~ 
~ n.55...=,. r~ 

·~ ......... 
W1 1r1 stod:lsts of the fabulous •.• 

COLOUR GENIE! 
THIS EXCEPTIONAL MICRO FOR 

£168 ~ 
WITH FREE SOFTWARE 

• SEND FOR FREE COLOUR IROCHURE • 

ORIC-148k 
SPECIAL OFFER 

£139.95 
PRINTERS MONITORS 

SPECTRUM 48k 

SOFTWARE & BOOKS 

MAIL ORDER 
WE MAIL ORDER - FAST! 
PHONE FOR DETAILS ~ 

COMPUTERS 
AT 

UNBEA TABLE 
PRICES. 

AT DOUBLE DISCOUNT CENTRE, 
52 QUEENS MARKET , 

GREEN ST., 
LONDON Et3 984. 

Alari400 tt .Q.95 
Atari800 £269.ts 
Cob.KGenie £169 .ts 
NewBrM'l'A' £265.00 
New8(ainaAQa £295 ,00 
Vic20complete starterspack £139,00 
Commodcwe&4 t229 ,H 

~

p(llllllpf-*1£'•00,- ..... 
nted 1toctd1tt tor :-

llW , COU1UR •• · COIIIIODCIIIE. 

Sogned ...•. 

=-~IDE.TCo. 

Clubs 

ORIC·1 OWNERS . 
T~createdOnc·I now TUGaeates 
the rest. An independent users~ with a 
IOid reputation !or progress,ve system 

:::..=,.~·~ 
lots more. We have a proven record of 

~. :'!:i~'T, :oo~s~: 
(M) tor sample newslett• and details . 
tangerine UMfl Group, 1 abrlborough 
Drlw , WOO., Avon BS22 OOO. 

Accessones 

PC!" SE PTE..\.1BER8-SEPTEMBE R 14, 198) 

Recruitment 

ORIC ••• 
Is looking to expand its team of 
computer specialtSts and we are cur· 

~:'! N~~:ru~ R ENTHUSIASTS 
lo work in our customer Maison depart· 
ment. 
AppUcants must have a good working 
knowledge of home computers and 
Basic programmi ng. 
These are exciting posts with excellent 
promotional opportunities. The SUC· 
cessful applk:ants wi ll be based at our 
Ascot ~uarters. Please forward 
your applicattOn lo: 

MIH Karen Dunklin , 
Ork: Product s lnternaOonal Ltd, 

Coworth. P•rk House , 
London Road . Aacot , 

Berkshire SLS 7SE 

Tel : (0990) 27686 

Penpherals 

PRINTERS! 
PLOTTERS I 
PUNCHES! 
ROBOTS I 

·--:c:=":~ -1\t: 

C72.Nli!Mc 

0....-(llfl!O#M°"""III, 
NUPIULTD 

11C--.,.1"111Ce .__..,.., 
.. ,._. 01.em2 

__ ...., 



MICROSHOP 

(ocea,) 
URGENTLY REQUIRE 

GAMES PROGRAMS 
Ocean Publishing Limited , publishers for a major software house , urgently require good game programs for 

home micros . 

ZX SPECTRUM, COMMODORE 64, ORIC, DRAGON, VIC-20 and ACORN ELECTRON 
Our national dealer network ensures max imum sales . Should your program be accepted we will pay top 

royalti es or buy your copyright. 
Wnte in oonlidence IO IM 

SOFTWARE DEVELOPMENT MANAGER , 

Ocean Publishing Limit~ ~~rEBt~~ :': ~~~ ~ie;1, Manche s !Etf M3 SFO. 

Programmers 

HAVE YOU WRITTEN A PROGRAM FOR THE DRIC 1 
OR ANY OTHER 6502 BASED MICRO-COMPUTER? 

N ,o, we would ~ke lo see it. We may lhen sel ii and = 10p royalties ~= ~ba':c~:'1~~ wanted, preferably In code, but we 

Sendrhemnowto : EX.PRESS SOFTWARE LTD ., 
Cltr G•t• , 25 Mo•t Lane , llrm lngham 15 IBH 
orcontect Gordon Hedges on : 021 ·122 J10J 

Insurance 

~~-~ 
C11ofllOI C:0-(lpa """' [10 t • CH$ 
l1 MU•U5oe co,.. ,t11 10• ....... t1s, 1c•• 
Hiii""'"1ot10M c-c,s_pa ... 1nt2Sa •c•u 
fiiii1ot1NM ('"-t20pa w,\n USt 1Ct1f .............. _. __ 
® -~~ ~.::.=· ... 

Services 

-
• • •E SfE ND LAUNYON 011:0NO • •ooG . . 

PHOENIX COMMUNICATIONS 
DIGITAL DIVISION 

Appl e 2 compatible perlpher1ls, 
Inc luding : 

Lang uage card 
Disk drrve controller 

280 card - 80 column card 
PAL cobu rca rd and many fflOfe 

Check this price : 
Disk Controller Card £28.00 + VAT 
For more dftllls Slfld SAE tor "ta/ogllf to. 

16 Theobald SlrN~ 
Borehamwood , Hert, WD6 4SE 

Tel : 01·207 5950 

M1croshop Classified 

• ~ 11) port, ~n&k •ire (brcadboilrd). rom­
patlble andored,e (firdoonneetlOft , 10:N l111chcd l'O 
~nn • .Cll 11.!i COllnol lCtbooh, b.ard-.11rc ., • c ror 
ltsti . Mlllt,uo. . De-pt PC'N, !i M,hon Cloic , Reddttdl ..,,eo 
• • ......--. i.g11 pocc Of ro,11llin p;atd fOf 
orip~ pmct,c.a: phon.,I o0ft•~rc. C!ifl'«..ny 
INC'h,nc rode. for the BBC ... I l(ll(1•11rc trn1ed 
01llridenh11lly and rc111fl1W Send t,o CCL. The 
G11bln. "' • Ill• SI reel. llodJ1ffc . ~IOft 8uuard 
BccbLU79S8 
• 11.t ...._ CM$C'IIN •nd d,i,n rcquirc,d. rtte"nl 
relc-,;ORly .F(ld~paoclb)ncw Al1no,,,·nc ,•ho 
""""'"1ob..111d-r •rolkctl0ftotona, ~dt•11rc .no 
ropnpk- Tc,l John.0&$241090 .. 

• DW..,..,,.,.... CIOl'ttrol on )'Wr "8K Sp«tnim, 
ttbablt . c,ffca .. ~. i;.fflf)k. U Df E Fran,OW1t , St 
l lofbftd Romd, l.oftdon Wl 4 
.,,...... .. .....,.,..._ Sla,Dr,10 . .cYd;St ;u 
0~15 . DM. J11ll 6100dad).._°h«I , OX. VAT and 
dtl "'<''Y included . CV.0 on.ly. Knd dlcquc PO IO 
Da111 M.1rl c-1111&, JI PbtitlllOft Road , L.tlJhlOft 
8uzurd , lkdi T d (o:'12.'l) .J70J(:R 

.,...._r..., 1.,..1bblc:now , r11Fonhro,1tie 
1'c.bnun Cti..c 11e ~ersoon. H5. From J-A~ .·17a 
OornlOII Road , I..MdoftS \1.129:-.F T el 01-67'~ 
(11idudctdoci.amt'n1111.oe) 
e c:-...,.14111. .C200. V,c 11-0'- d~l dn~. £201 
AC'CES-SORIES.4811RCQUot rDc~,c,r, 111M~ .­
l<'r. Btrm101gtw.,.. COO Tel 061·7l6Ntl8 

Sale 

MICROCOMPUTER 

SALE 
Our first ever Sale 1s on from Tuesday, 
August 30th unti l Sat. Sept. l Ot h, so 
take Klvantageof the huge Sc!lvingson 
both hardware and software. 

rtlV .Pta:Uillu.~ 

79600 SN.00 
11500 N .00 ..... 

M9SOO 1• -00 .... 
86970 •.oo 

15!.000 • .oo 
95000 -.oo 
173'8 1.-00 
69 51 2t .OO 

57500 4N.OO 

NIV . NICI SIU Ptct 
Dl..¥o\T 

51600 --00 
~Sl Jl.00 

14695 12t.OO 

17200 IM.00 

llfil ... oo 

BUY NOW - HUGE SAVINGS 

THE MICROCOMPUTER STORE 
241 8al(er Street, London NWI 6XE. 

T~ : 01-486 7671 

~ FREE~~~~: UST ~ 
PCN SEPTEMBE R 8-SEPTEMBE R 14. 1118.J 



Name ... 

PERSONAL 
...... ".,, ~I •J', 
,._ ,LliNEWS t..=__L 

Program converte rs 
We need you urgently to conuert 
programs from: Spectrum to 
Commodore 64; Sp ectrum to the 
Vic20 ; Commodore64totheVi c 
20; and Spectrum or 64 to Atari . 
These conuersions are needed 
for listing books that we are 
pu blishing later on in the year. 

If you ar e in te rested 
pl ease ring Fi Inchb old 

on 323 3211 x365 

I:~;~;;•••······································· 
I Pi~~ ·;i~~·;;.~· ~d~:~~~ ·i~ ·rcr:; ;~;··~:~~kl~·. 

1
1 enclose rcmillancc for ........ , ..... , ....... . 
made payable to Personal Computer 20 

I 
Nev,.'S. 21 
(To tal• Number of weeks x Number of µ,.----+'=-----+::----+"'-----! 22 23 " " I Boxe5 x 35p) f',."---- --+"'------+"---- -+"'-- ---,. 27 2• 

JO 31 J2 
33 " JS 36 

37 ... 39 .., 
I Barclaycard/Access No. I I I I 
J PCN SEPTEMBER l~SEPTEM.BER 21. 1913 .. 



NEXT WEEK Soft William lnfftt• t MMlo/ltw 18~1 t'(.. , SNi/lfflil- WtfdOl!lllwlr.ilof'lht 
So#N Sptttnt• - How to build nt,,11' Snail l..oco lan1-. for tlw 
your own IOUnd lffltt* lor for tk BBC Micro. 

Z11tid1rW1111-AtullPCNPro-T t1t Slndairmkro. N, rlwtt i • ,,OlfHd - What'.s •t A national software oompc ti· 
o/Uw Zfflhh ZIOO b1&shwu mk'ro. Mic:,..,.U i. - l"art l•o o1 • 1tW ln 1~ Grund y collapse? Wr lion fuOOed by Barclays Ba nk 
A 111Ju/ two• kr - Thuuond par1 do!iie-up on tM Dracon In lhls ttst Ow NNbrain CP 'M dbt will yie ld richer pickings this -"--- ""_m_lM __ ..... _.,_._ .. _"'°""_ ~ ·-""- "•_pu_ll_ ... _._ .. _ ........ __ •. ___ .,_ ... _ ... _. ______ _, ~~arso ~ ~:~ h;~:~U;~~ 

Electron upgrade 
In our ne".-s s10J) last •,11cd: about 
lhc Acorn [ lc<1ron (&tnufrxth, 
N,.,,,, BobJ. page 2). you ma) ha,·c 
been g1,cn 1hc 1mpre»10n that 
seroncf prOCC:<iMJN fOf 1he ne\\ 
mach ine were on 1hc "'ii)' 

Acorn IS m fae1 ekp«1mg to 
releascthcsecondpr~r s)Slem '°' the BBC mKTO In No\embc r 

Bubbly menu 
Wh ile e,·erybody (o urscl..c~s m· 
eluded) hM been fall ing O\Cr 
themsehes to rell you "ha t"s 
inside the Electron the rea l 
surprise package of Acorn"s 
launch has been o,e rlookcd. 

It ts. of course. the Elccrron 
Fizz. a oock lail concocted by 
Acorn 10 mark rhe occas ion. 
PCN can now rcH!al its con· 
1ents: o nc.1ent h o f a bo ttl e of 

champagne, one·s 1x1h of a gill 
of a melo n liq ueur called 
m1dori. and o nc-1h1rd o f a gill 
each or brandy a nd coint rea u . 
Melon balls. whate\•ert heya rc. 
arc obhga1ory m 1he bouom of 
th e gla~. whose rim shou ld be 
froslcd "11h sugar. 

Add-ons like a st raw. a 
s" 1ule stick, and a numature 
parasol are expecced from 
Acorn next mon th. But )'ou' II 
ha\e towa 11 until Dcccmbcr for 
the ice cubes. 

money . 
It also sent us a list o f last 

)'Car's winners. tos ho wyou tha t 
re al peop le can act ua lly win this 
contest . The list isa lengthy one 
but it has on ly four g.1rls' na mes 
on it . M ale domi nation of 
n11crocomput mg reaches in to 
t he most unhk ely places: t he 
winner from Pates Gra mmar 
School fo r Gir ls. Che ltenha m, 
was William Lumley. 

Try t icking the box for no 
pub licity this year. William. 

Our apologies to all \\'OOld-hc f-- --- --------- ----- ------ -- -, 
Elc<1ron O\\rK'n .,ho 1hough t 1hcy 
"''ere going to 1(:1 a Jump on BBC 
users b) being the rint 10 ha,c a 
second procc:W>r It'll slllt be a 
k n glh) prOttS..'i-or 

Price shrinks 
In our arhck on AMS"s llopptcs 
(Shmd.mg dul..s. usu, 1.5) "'·c 
m na tcd the prlCC' ~ dm ·cs ~I 
£225 and 099, a~ "'·c ~u1cd. but 
ROM. Uhhhes d1sl, cables and 
doc,umentation arc included m this 
pncc,ndl£JOc,;tra 

PCN Datel ines L.ecps )OU 1n touch" 11h up-co mmgc,cn~ . ~IJ L.c 
sure you e nter them in your dia r). 

PCN Dateli nes should se nd the infor ma11on at k asr one mo nth 
before the C\en 1. Wnte to PCN Date hnes . Perso nal Com pu ter 
Nc" s, 62 O d ord St reet. Londo n WI A 21 IG. Orga nisers" ho "oul d hkede 1a1lsor co ming e, ents included 1n 

UK EVENTS ·- ..... 
First I lampshuc Stp8-9 
Com puttr Fair 
Video, Audt0 and Sep 16-18 
Com pule r Show 

BBC M1eroUscrS~ Stp 16-18 

Second Nauona l Brmsh Osborne Stptembcr 17 
(h.nerf G roup Mce11n1 
I lome En te rta1nmcn1 Show Stp11·25 
Ke nt Apple Village 
Compu te r Ope n Day Ekh 1bt1.on 
M.crOCOfflputcn m Ousmcu 

September 1~21 
Scptcmbtrn 
St p 27.29 

IWP onc-da) 1110.-kshop Scp29 

Personal Computer \\ orld Show 
Compu te r f 11r 

Sep 29.ck1 2 

°"' 
OVERSEAS EVENTS 

( ....t oatn 
Austra han Com pu le r Cxh 1bitton Stp l l- 16 

ln tcrnat.on al Pcn phcral [qu ,pmcnt Stp 13-15 
& Sof1v.·are Expos11t0n 
CompulC'k Stp 20-22 

lnfo"83 Oct l~I] 
Compu te r Sys1ems lntcrna uonal Oct 17·21 
Trade Fair&: ConlJCSS 

.. 

·- -Souch ampion Gu1klhall Tcs1""ood E ,;h1bt1ions, ll~ OdOfd St ree l , 
Sou1hamp1on. 0703 34020 

Brad ford Liposmon R Cooper. 
Ccnlrc J Wood & Sons Lid. 

Bradfor d 720014 
Shcrv.ood Rooms. G rc)fnarGlll te. Da1abasc Pubhca1ions. 0614.56838J 
Nottingham 
Na110nal I 1hcral Oub, I Whi te hall 
Plaa:. London SW I 

Dr J Anglnu,02 1-&72 1311 E.in 275 

OI) mp.a. London Montbu1ld Lid. 01-486 1951 
Stoo r Centre, A'>hford. Kent Datat»i-.c Publ.ca1ions. 061-4.56 8.383 
Centrall lOlcl,Gla'>gov. Cooclimcad Communications Ltd. 01-178 1102 
\\ 3 ....,,.d, Unl\('NI), CO\en1ry Peter Bubb, Ol-892 44ll 
C.I) CookrenceCen tre. Ouadnlcc1 . :\ Coortftdd I louse, 8 a ld\\1n 
76 M:uL t.anc. l .. ondon [Cl Garden~. London [ Cl. 01.2.a.? 86'17 
OarbtC'anCenuc . London Montbu,ld l..ld.01-4S6 1~ 1 
lltc Sir rredc- r.cO..born School, RB ro"'n 
\\cl.,.,,'nG,mknCit) \\ cl\\)n Garden Ci l) 23367 

·- -Melbou rne. A1tSlnl1a RKldcll Exh,b1tt0n Promooons PTY Lid . 
166 Alben Road . South MC'lbournc. V.c JZOS 

~lo,.oone Centre . Analw:-1m. USA CahncN E,;po!,,1tion Group SA. 0483 J808S 

L1mcnck , Rcpubl.cor Ire land SOL E t M )tllOOS. Dut>,1n 763871 

'c"" York. USA 
Mun1Ch. Wc,1 Gcrm;m, 

Cahncn, Expo~uion Group . 0#0 J808S 
[CL (t h1b11ion Agenc1n, 01·486 1951 

POi SCPTEMRER. 8-SEP'TEM8 ER 14, 1983 



SA 

FANS PUA.SE NOT[! ALSO AV.\DJ.8LE MAIL 01WD1 
FIIOM VlSIONS(SOfTWARt FACTORY) LTD 
I fll.GATI MEWS ST\IDl.ANDSTRCtT lONOONWll 

E 
There's magnetic quartz in them thar hills! Not to mention 

ferocious fauna, battling beasties and miserable mutants . 
Wha t's more, they1re out to get you . 

The stakes a re high, but with 9 levels of play and up to 
7 creatwes chasing you at a time , so are the risks. 

All you've got to protect you is a long handled shovel. 
Catch the beasties , whack the beasties and you'll see 
them off into a hole . Hesitate for a moment and you're 
fast running our of air. Hesitate for too long and you're dead . 

Sheer panic . It's creepy. It's crawly . 
And it's another great game horn Visions. 
The ultimate name in video games. 

SNOOl EJI VS 03 I 4 Pff'NAN stV EN VS-01 '8 II(~---· 
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The new Commodore 64 is the most powerful 
person al comp uter available to the businessman . 

And amazingly; it's one of the least expe nsive. 
A brilliantex.1mpleof micro-computer tec hn ology; 

it will do a lot to make your business more eff icient and 
more profitable . 

T he range of software-genera l and specific- is very 
exte nsive, and covers financial planning, word 
processing, infom1ation hand ling and countl ess otl1cr 
business and personal tasks. 

The Comm od ore 64 is the ideal persona l computer 
for the office. It is also ideal for the home, whether this 
is your 'second o ffice' or main place of bus iness . 

It means that the scope of take -hom e work is no 
longer limited to what pape rs can be carried in a bulging 
briefcase. 

A Co mmod ore 64 at home could allow you access 
to all the information stored at your co mpany 
office imm ediate ly, easily and with complete security; 
simply by linking up to any TV set or monitor. 

For the office. 



'ELECTRONIC MAit IN MICROSECONDS 
You could also link up with other Commod ore 64s: 

in branch off ices, for examp le, or in co lleagues' homes, 
with instant exchan ge of inform ation. 

You could also plug in to half a million pages of 
Prcstel informati on, makin g use of key figures in 
comb ination with your own calculations for such 
statistics as you might need; or for oth er business uses, 
like car hire and hot el boo kin gs. 

The Co mm odo re 64 means maxim um flexibilitY, 

home office. 

and provides the facts on which you can base sound 
bu siness decisions. 

INVALUARLETO ANY BUSINESS 
T he Commodore 64 is the perfect computer for 

your own business, whalevcr ilS size. As wcU as the 
advanta ges we!ve a lready mentioned, it has a great 
capacity for expansio n, and when combined with 
various peripherals" it is superbly flexible . Whether it's 
look ing after perso 1mel records o r creating models, say, 
for sales forecasts, it will quickly prove to be of vital 
~.,-,portan ce to any well run conce rn . 

MORE l"'OWER TOTI-iE Sl1.JDENTS 
A Commodore 64 in cduc..1tion puts more 

comput er power at students' disposal. Subjects include 
maths, from basic arithme t ic to h igher functions ; 
vocab ulary building; eleme ntary science ; basic 
geography; and of course, learning compu ting. 

FOR EVERYONE WHO HAS A HORKY 
Apart from being an absorbing and fascinat ing 

pastime in itse lf, the Commodo re 64 can be a tremen­
dous he lp in countless hobbies . It~ equally happy 
collating recipes for a cook o r choosi ng mo ves for a 
chess enthu siast. 

In short, the Co mm odo re 64 is one of the m0st 
outstanding microco mpu ters eve r built. Outperform ­
ing all other compu ters in its class Isome at twice 
the price I, it's the ideal business partne r. 
And just as at home, at home. 

~~~ The;,-6tfrom G.nmodore. 
64K memory for £299 :0f its kind , unbeatable. 

At its price, almost un believable. 

I For more mfonnauon on the powerful new Commodore 64, a1~ 
I the a<klrcss of your ocarcSt dealer; telephone or wntc lO us at 

I I 11'.c Commodore lnfonnauon Cent.re, 675 A1ax Avenue, Slou,th, 
Berkshire, SLI 48C 'lclicphone Slou,th j07'iJ) 79292. 

1 I O Business Enquuy a J\'rsonal Enquiry 
NAME(MR/MRSIMJSS) - I 1::: I 

I = i I 
I ~ 
~ -- --1:'.:_ _ _ __ _ _J 

.:~~"'!l:~:::~~i:-::.\!.~.'i~~.;.:r ... ~·;~~~-.... \,.._,, ,111,m ... v•,,.un.o.,,., ... ,11 
1..,,,1unn,_ ._\...,.u,,....... r1••u1 nn ,. .... , .. .,,...,., 
,.,., _ .._......,, .. .-u .... M ........ ll h > ... H.n .. •11t 



offers the most 
under the Spe 
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M icronet 800. Th e spectacular service 
that gives micro-users access to a 

huge database of information, hundred s of 
software programs, and comm unication 
with other users. 

Sinclair ZX Spectrum. The home 
compute r that' s out-shone all its rivals. 

Bring the two together and it's a 
combination that opens up a breathtaking 
new world of microcomputing possibilities. 

Suitable for either the 16K or 48K 
versions, the Prism vrx 5000 modem was 
designed specifically for the Spectrum and 
fits neatl y under the micro. 

Plug the other end into the outside 
world via your telephone and your system 
will give you more than you ever dreamed 
possible. 

Micron et 800 is 
fun, friendly and 
inexpensive to run . 
Choose from hundreds 
of free games, down­
load and use them on 
your Spectrum when­
ever you like, play on­
screen games (as easy­
and inexpen sive-as a 
local phone call), and 
compete in Big Prize 
games and quizzes. There's also a range of 
downloadable games you can buy for less 
than over-the-counter prices. 

Learn through up-to-date education 
packages, and help run the hou sehold with 
simple business packages. 

And if you need fast facts about the 
world of comp uters, Micronet 800 provides 
constantly up-dared product comparisons, 
reviews, prices, dealership and 'best-bu y' 
information - 24-hours a day, 7-days 
a week. 

You can access the whole range of 
Prester · information covering news, travel, 
holidays and entertainment, togethe r with 
an electronic booking service. 

Keep in touch -yo u can sen d electroni c 
mail to any other Micronet 800 or 
Prestel user. 

The vrx 5000 provides a full Preste l 
scree n with graphics, and an off-line 
message composition facility for speedy 
transmission when you go on-line. 

You can use the Sinclair printer to print 
frames and messages, or save 
them on tape for future use. 

All this-and even more 
as the service grows-wo uld 
normall y retail at the low price 
of £99.95 inc VAT. 

But if you join Micron et 
800 before September 30, we 
will make you a very special 
offer. 

Micronet 800 will provide 
the vrx 5000 inclu sive of VAT, 

post & packing and (if you need it) a free 
jack plug in stallation for the incredibly 
low price of £74.95-a saving of £25 on the 
normal retail price.* 

So don 't de lay - send the coupon 
toda y. 

Micronet 800 
tectacular add-on 
:trum. 

r Pinn 1e·nd me I complete MkToncl IOI inform• tion p.c k con1• inins dc11il t or M.ittoMt IN and, 

I th~"!!=d::inclu~:~)~'c;;;:,:,~:;;:-~~~~:.:~!:~T: (~~';: I 
I lcndo u 1(h«1u c madcp1 y1bk1 0 Ttkm1pL1d . for J,....__ d,d~ I 

I • ·ith to p1y b)'C1"tdi1 card: \'i1a, A«cu , Dincn Dub , Amc:ric1n Exprcn . 

1 I ( lkktt u applinbl<r ) Amoun1 £ 

I : : ::di e <'lrd No. I• Addrcu Slane d....__ I 
L---------------- m --- !'Cc""'.J mic:~onet 

One of the many fa<H on Pred., . BOD Mkrone c 800, ScriplorCourt.1~ Fani ngdon Road, London EC1R lAD. Tel: 01-%78 3143. 




