


.AGUAP\.ANE 48K Spectrum 00 95 D 
XADOM 48K Spectrum CS 85 D 
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BEEB ART 32K BBC Model ' 8 ' C14 95 0 
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Monitor 
A«lf n user u h,b!tlOn report. pagt 
1: nrs.a ll~ d1sli:. 5)'1trm ror Juprtc r 
A« . ~ J; Commodore tnm l 
buStnoli 1J1:ttm pn «s. pagt 4; 
Grund y looks for NcY.bta1n Mc· 
boat .pagr 5; ffl ror an Oibornc I ' 
~6; and progni mmc rs..,,,n \OmC 

protecoon. JHl~B 
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PCN SPECIALS 
Texas arranger 
Stephe n Shaw demon strate s how the TI Mini Memory Module can 
make your p rogra ms in T I Basic more in teres t ing. 

Whatever your computer , write your own 
adventures with John Noad's swashbuckl ing 
series. First of three pans . 

~. 

If you 'd like to learn mo re about languages , how 
about writing your own? Richard King tests 

PCNCha rts 10 BCPL , a packag e for the Mode l B th at could le t you do just that. 
Ch1ngin1 rCKtuncs ,n the mKTO 
• ·ot1d plus the be~ -te ll1 ng games PCN PRO-TEST: PERIPHERALS 
~.=:!!" .. ~ •. " •. .....'! Trace the Acom 
comment Of compl am 

Routine Inquiries 14 
Whatever )'Ot.lr probk'm, v;e might 
h1,·e rhc answer 

Richard Blue and D avid Summerfie ld 
outline a digital tracer for the BBC Micro. 

16 Wide screen Pet 
Is your 4()..column C BM crampi ng your style? Henry ~!r:::~~

1
., Share 

11 
.. ~

1
! Velle ma n repo rts on a plug-in boa rd that will do uble 

your fcl lowe nlh USIIStS your screen Spr3C_C_. -- - --

l'rognffl Cants 54 
ln supa J«we comptc1 eE uroAt las 
on lhc L)'lU, bc gan As tcro.d Li nder 
on the Ora.,., . and feature u11ht1C"S 
fon hcOnc and eoc ·o· 

Clubnet 69 
Where 10 find hkc·m1ndcd cnlhu · 

Adve nturing on the Spec1rum with Magic Mountain and Smuggler's Co ... e. 

Gu lde 101hebw·wl hn150ftw1re Plus ... a round-up of some of the latest releases for the Spect rum. 

BiNbollrd 

Quit/Datelines 
81 Danger zones on the power grid in Matrix (Commodore 64) and in Ninja 
88 Warrior's stamping ground (Dra gon 32). 

Ct»-u, IIUJtratiott by Paul T11pl1r1g Strategic moves with Dallas on the Orie and Call to Arms for the IBM PC. 
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For Acorn, the Aco,n User E..:h1bl­
hon at London' s Cunard IIO'lel will 
be mcmoublc ror the launch of1he 
Ekclron. But ror the rest of us the 
mo11 laslln J memory rould be the 
inter minab le queue to g<:I 1n. 

Onct inside . there ..,-ere all the 
featu ratha tm akelkcliCevcntslC) 
dc h&hlful - h1&h temixraiure and 

Extras for 
the new baby 
The offiaal launch of the Elect ron 
broughtfcwducsuro"' ·henAcom 
will have the e;11tru to make 11 a 
complete s)'$lcm - but some of 
them turned up al 1he User bhi~­
hoo . 

Dunn& the launch an Aro.-n 
spok.N man prcd,c titd: 'Someone 
,..·111 bea t us 10 11 • Sure enough. al 
thc~twoda)"l later was one of 
themostcnte1al E1cctronc ;111ras-a 
Tcle1c;111 Mode 7 adapto,- that ,...111 

EJ.dr.. -•IMAarll ...._ 
cnable Electron usen to ru n much 
oft he 1amcssortw;1re produced fo,­
thc BBC. 

Acorn 11.SClf plans to ha~ a 
sc«Ntd p, OttMOr for the 1ystem 
nc;11t yea r , •nd an npaMIOn unit 
tl'la1 will include • sideways ROM 
fac:il1ty, aca nnd gc port. RS42.1and 
CentronKS 1ntc rl KCS, and an ana­
loJ:ucldl&itaJ convc rtc r 

When 1his -.-.11 appear IS a moot 
point . R umours suggcu tha t cvcn 
the 1n1rcdicn ts for lhc hvtd arccn 

humtd 11y. "'11lltnys dcs.igncd as 
Sut&!t·trtek roads 11;1th passin1 
placn. and a vound plan ,...,th as 
much pauem as a brolen Jigsaw 
pwzl< . 

1llc5C complaints arc only tnvial 
iryoudtdn'tattend The show.after 
a ll, should be for your benefit as 
much as fOJ the uh 1blton, and 
when you've made 1he tnp 10 

lbmmemn11h. queued and paid, 
you're en lltkd to e;11pcct some 
a nenllOft lns1ead "'hat )'OU find is 
th at lke or1an1scr 's main COfK:crn 

appc:an to be to sc• as many of you 

Electron cocktail scr.'Cd at lhc 
launch will not be acnc rally •va1l­
a blc for another SIX months 

PICC 0.sk Syste ms launched a 
IOMb hard dtsk and the E·NCI 
nct..,-ork1n1 s~tc m 1n • se t-up 
int ended fo,-people 1n cduca11on 

Cmtm1 JUSI under £2.0CNl. the 
l)'i lem JIYCS up to 2()) BBC users 
actt$Stoacc n1r.1ld1sk storc It uses 
the network interface m the BBC , 
IO 1ha1 ,f you a rc already us.na a 
networked sys1cm you can t raMfcr 
to E-Ne t byfit11ng a new ROM and 
umalhn& the hard d~lt 

Further hard d1skscanbc added. 
and the comm•nd 11ructurc of the 
ne twork pcnn1ts you to ass,p a 
madune as1he· mastcr'w,.1h1hcrcst 
as 'dicnt.f . a l"IO\"el euphemism fo,­
thc tcac:hcrfpupi l relatt0nsh1p 

Pac:c IS based in BradfOf"d on 
(0274) 729306. 

through !he doors IS posstbk 
The show was split. part of 11 on 

chc ground floor and part on the 
mcuan1nc. lla v1n1qucucdtogc11n 
do• •MCa1n you had to queue: ap1n 
toactupsta1n 

If you ,..·ere dcccrred by the 
second q1teue you ffl.11)' ha,·c mwcd 
the ~ of !he show. There was no 
single scar. a lthou gh the [lcccron 
was undoubl edly one ccnirc or 
an en1aon But a~ m Manchester 
earlier ,n the 1ummc r (PCN, usw 
17). there was a -.'Calth or add<M'! 
equipment for the BBC and 1he 

The plot 
thickens 
A low rost ploncr 1j due out 1n 
September for 1he BBC ffllC'rO and 
will MJOfl be au1lable for Olhcr 
m!Cfos 100. 1nclud1n1 the Draaon 

The £283.50 plone r comc:s com­
plc1e .,.,1hcassctt c$C>hY11ue. manu­
al a nd lhrcc fXM ilnd can be u!.W 10 
draw an)"th,n& from 1eomctoc 
shapes and vaphs to d«uon,c 
c11Tu11 d1avams Aimed pnm a nly 
at cducatton. but ,u ,1ablc fo,-oihcr 
uses, 11 has a dnll and 11&,ht scn50f 
and Ulttts or up to AJ uzc can be 
mounted on the plotter's bed 

The plone r is opcra1cd by 1wo 
moion con tro,lkd by Man.tls from 
!he micro, dnVlnl a smal l carnage 
above 1he na1 bed. and will be 
avallable only direct unul a deale r 
nelY1'0fk1SKlup 

Parfi n Electrom cs 11 1n London 
on(01)3481973 

Lightpen 
at last 
The lon11wa1tcd hgh1ixn from RH 
Electroni cs. Cambnd&c. ,snow al 
Aro.-n dtalcrs , and II available 
direct fo,-(45.9S 1ndud 1ng VAT 

'The: ltghtixn connccu 10 Che 
BBC. tc111n1you dra•• hneson the 
SCTccn or give commands by poinl · 
1n110 a menu You a n aho fill in 
colou1 Y,1\h the fXl'l. 'Ill h ,ch IS a bll 
bigcr 1han a felt up It hu a 
microsWllch a nd 1.£0 lamp. both 
fully programmable . 

11 can be adJusted to su111hc type 
and thtckncu of your sacc n. and 

Electron . It's a ,·1ndtcation of IOrts 
of pnvate cntcrpr1sc - lhc Elcc· 
tron u launched looks hm1ted 
Yrlw:rciOftware and pcnphcn1l sa re 
concerned, but the 1ndcpcndcn1 
supp hcn: have filled 1n the hob. 

And •htlc 1heypvc lhe Elcctron 
a pronusin& 11.an 1n hfc . they 
continue to add 10 11'1t BBC's 
rcpcrtoirc . Sevcnl compa nies, in· 
duchn1PICCw1t h a lOMbhardd i1k, 
had d,sk 1)'$lcms on mow for the 
BBCm,cro . Thcreisattna,n irony 
1n this - Acom must have looked 
on the e1 h1bltaon u a sho,r,"CUC for 
the Elcctron. bu1 the BBC took 
most of the l1mcl1Jht. 

Cumana had shm-llne dnvc s on 
show,sv ... nmodclst hatsa t ekpn1· 
ly alonpidc IU p!'CYIOUS full·hei&Jlt 
VCr$.IOM; elegance may be Che l ey 
words where lhlS company is con­
cerned becalliC 11 11 abou t to stcp 
outorche 88Cmicro 'u htdowand 
move mtolhc HjghStrcclon 1tsown 
tcCOUnl , complete Mlh fresh 
rorporaic idcn111yand '°IO· Arom. 
With •IS attr ac:ttve but hackneyed 
dol ly birds, could ka m a thing Of 

two 1n th 11 hne as well 

comes woh a package ~1i n1 of 
1nlerftce unit , introductory cassc l· 
IC software and user ,uidc. 1bc 
wf cware 1s acarcd 10 help you 
ldJUSI the ixn, program lhc micro-
1wilch and LED, and draw on !he 

"'~" Add1tl0ftal softwar c 1spl.1nncd 10 
cnha.nce the pcn'1 ~bili tics, 
.,hik lhc company already has 
seven new 1amcs out. av11lablc al 
ACOfn dealers . PrittS roc-these: 
range bet....ccn l-4. 95 and £8. 95 and 
• 40 lrtclt. drsl: vemon of l1&htpcn 
sof tware can abo be boug h! for 
£S.7S. 

Mtitcr Class, wtuch produces 
video ka rnu 11 c:as.scucs. hu th r« 
video 0$$CIICS out tcach 1n1 you 
how to use the BBC - BBC 
lntroductaon and Pnmary, B BC 
Bas,c2andB8CBasac I .Oncisou1 
fo,- the Electron and two Olhcn, 
about the Spectru m ,w 11lbeonuk 
from Smiths as from Scpccmber . 
The company hopes 10 build up a 
famtl)'oftencasscttcsfor the BBC. 
a nd the re ... 11 be more for both 
m1CrOS1nthcfu1urc . 

n.. ............ ...., _ 
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Disk mix for Ace 
An adaprabk:, 1r npcns,\·c. disk 
dm ·c, um! 1Sducou 1 fOflhe Jup.1cr 
Aot and the Dragon 1n S...ptcmb<r 
from an independe nt penphcrab 
maker 

Designed and built by Micro­
proocslO( Ens,n«ring of South· 
ampton. Jct Disk IS uucndcd as a 
universal floppy disk rontrolkr lls 
system box cotua1ns the poo,t,'f:r 
supply. one Of ,.,.,o internal Jm 
disks, and the controller board. 
From this )'OU can han1 four further 
dnves. 

Marlcung ma1U1gcr Stc\·cn Pelc 
uys 1hc i)'SICm ,,.,11 take Jt.&1n. 
JY.zln,.5Y.-mor8tndn\U,,,.htehcan 
bt $1nJle or double <knsuy and 
smgk: Of doubk: si<kd. ,,.,,h any 
mixture of them runmn& at anyone 
11mc. 

One J~.&1n dnvc ,,..11 siorc 180K 
and Yiill co.1 OOO ..... Mc a K<:Ond' 
one w,11 beJ:131 7.5. Ahcrna11vcly, 
you can buy 1he rontrolkr board . 
inu:rface able and so(1wuc for 
£11)9 2S. cnabhnayou to build your 
0,,,'111ntcrfacc 

MrPckupla1ncd ·'lryou"'an1 to 
supply your o¥tn disk dri\ ·n instead 
of buym& 1hc box and its ,:,o,-·cr 
supply, ) 'OU can buy 1hc 1•.us ro, 11 

instead, and ma ke your DVin • 1111s 
ahcrna t1vc. he satd. •,roukl be the 
00\ ·,ous choict for pcOf'.MC O'lll111n1 
m1CT01 the rompany donn'1 sup­
port 

1'hc good thm1abou1 thc)yslem 

15 lhc facl that 1f )OU chanse­
cornputcrs. )'OU don't ha,c 10 buy 
new disk dn\CS. All you v;·oukl 
really nccd ,,_,ould be a new inter· 
fKC cabk and new softv,arc,' satd 
Mr Pd e. 'Aho added thal ncw 
soflWillrc •'OUkl oomc out v,·1th thc 
OragonverSKN't 

Al Jupncr Cantab. marl.c1m1 
manager Geoffrey Walker satd: 
'We may marl.et these dm'd. 
depending on demand.· 

On the s,oltVi-arc stdc , Mr Walker 
ptdJupttc r Can tabwHth1nkm 1of 
taluniovcr 1hc Rcmsoft cataloslK', 

Ven;IORS of Jc1 Oisl. for 1hc 
Jup11cr Ace and lhe Dra,on will be 
on sa.k d11tt1 from MICTOJ)focn.M>r 
Cng1necrmg m ~pt ember. arwl 1he 

company IS dcvclopng 11 for the 
Spectrumas.,,cllasoihcrmicros. 11 
can be contactedon070J-n5482. 
Micropfoccssor EnJinccri na·• sys-
1cmlKlcs.1epslhcproblcmsse-neral· 
ly encoun tered by the rcadldau 
1epara 1or sys1cm. Thc Jct Disk"s 
arrange me n1, known as a digital 
phue-k>C:k klop, doesn't require 
you 10 JCI invotved in setti ng it up 
a nd the manufacturer says tha l ii 
will neve r drifl, pvinJ you fast and 
rcliabk:dis.krcads. 

Thc board can be set up 10 be 
driven by any micro - on-board 
ROM and RAM sockcu take the 
driver 10ftwa rc and Disk bu ffer for 
the machine to.,,.111ch1hcJ ct Disk is 
attac hed . 

Stars of the late show ••• 
• Ora,on'sown d1sks(PCN, issue Olhcr notabl)' la1c products and 
26) a rc also due nut month. scrvicn ,nclOOC: 
substanuall) later 1han ong mally IIC/ac.. - The Cccfax te~ft· 
pbnl'IC'd wtire KIVICC ihoukt ha,·e bcaun m 
Drap 1s f11 from bcm1 chc on ly early May 
ffllCfO maker to ha,c had !rouble ~ -Ca.rtrtdgcso ft•-arc"'-asduc: 
workm1 d1sU mlo ,u ca1ak>gl.K'. in mtd-June 
This 11 the rol l of honour 50 far : - - Thc XT ,·crs,on of the PC 
~ - Disk dnvcs for the 5h,ouktha,·cbttnhcrc1nquanuty in 
Lyn1• c rcduc:1n June(PCN,1s.wc June . 
9) w.,,.. - The IBM-compat1blc 
Ork - Sc, ·en v;·eel.s ago One ... ~s Ad,-ance86 •asdue:Junc/July 
adver11s1n1ltnm1C10lloppcs ""'1lh· UNr - E:lpttted m the mop§ m 
1n the ncxl few v,ttb · July 

CP/M maker 
casts net 
into homes 

Diptal RC1Carch, produttr of CP, 
M . is all set lo ou.l·manocunc 
MimMoft and IIS MSX hard/sof t· 
ware standa rd and de.an up 1n 1hc 
home software market . 

The company tS due 1h15 .,,·cek to 
announce products that w1ll lf)Clr· 
hcad iu push into fron1 rooms and 
t1ti:Mnt all round the Vi'Ofld. 

Al 1hc<:0reofit1 S1rate11isa "'·kk: 
ran1c of opcraung i)'ll cms and 
apphcationuoftwarc that v;•11lalk)w 
proarams to be wri11cn to run on all 
home: compu tcri. 

With its ov;·n consumer sofl•'tirc 
1he company is aiming away from 
wha1 it sees a1 a witurated ,amcs 
m.arkc1. 

·Surve ys 1n the US have: shown 
!hat J)Cope arc tired of pmcs a nd 
they a rc now look1na for more 
scrlOUS home and educahona l ap­
phca11ons, • said Paul Ba1k:y. d1rc.c· 
tor of European opcratk>ns for 
Digital RCKarch. 

The kind of 1h1ng 1hat wou)d be 
ind-..dcd 1n the company's ranee of 
progranu are rcape:s, diaries a nd 
home finance. All the prop11ms 
ihoukt sell for under 00 

To de,·clop 111 m,.'Ol,.·cmc.nt 1n 
home comput mg, Dtg1tal RCK.areh 
has Kl up a ncwconsumcr products 
div1§10r1 to be kd by Kcnnc1h 
I larkM:SS. 1AhowaspreVM)Uslyprcs­
kk:n1 o( Alan's arcadcdm§Klfl. 

Corona closes Mice on the loose 
printer gap ........ 
It set.ms 1ha1 cnn the pnn1cr 
d1stributon arc pa)'lnJ peat alien· 
t lOfl to the pnce performance aaps 
which appear on PCN's Pon te r P ie 
Chart s . 

The Smith Corona TPI pnnlc r 
came off 1hc v.--0rs1 1n the rettnt 
PCN round-up of da1sy,r.hcc:I pnn· 
t<n 

The ma,or TPI d11.tnbul0f, Dls­
com Tradina Company. dcadcd 10 
lowcr1hc price! 

The Smuh Corona TPI is now 
selling at a , ·cry reasonable pncc of 
099 indudmg VAT . ad ropof£159 
from 11s rormcr pnce of £558 
1ndud1na VAT The rompany la)~ 

1hcdcri.ton 1odrop 1hc poet •as a 
direct result or ou r prtee,pcrform­
ancc pp 1udgcmcn1 

'I was 11111n11n 1hc ha1rdrcsscrs, 
browlina through PCN: ptd SIC· 
wart lkll, D1scom's markcllnl 
manager 'I uw the prM:Cipcrform· 
ancc gap and dcadcd "'fair 
cnou,tt ... so••cdroppcdlhcpna:' 

The company has aih 1scd its 
dcak:rsof 1hedcc1s,onsodon't pay 
any more than )'OU ha\e 10 - our 
commiscratlOfls m thoK: •ho went 
and bought the Smith Corona 
before the ad1us1mcnt 

........ 
M)CC arc bc1Jnn,n1 10 infest the 
IBM PC-1fulmo§taplaguc The 
pub .. 01y surroundmg thc launc h of 
thc Apple's Lisa ha) generated 
cnough a1A·arcnns 1n m1CJO users to 
ma keadd-onmiccprodueuscllable 
items 

81.11 1he m)CC available 50 far 
come without all 1he sofl ,.-arc that 
made 1hc Laa wch an cxalmg 
dc,clopmcn1 

A ffiOUSC' 1s a huk hand-u.zed 
dc,·itt ronncclcd by a cable to 1hc 

10 configure 11 l)fopcrly . Thi s one 
uses an optical reade r sys1em artd 
mus1 bcuscdonaspcciatpad ... herc 
the location mfom1atl0fl is en· -·· Our Olhcr mouse 1s courtay of 
Log1tcc 

Thi s produce uses thc al1cma1"·c 
of a ball unde r 1hc mouse 10 send 
CUl50r movcmenl mformahon 10 
thccomputer lt a n bcuscdonany 
posmonon a desk top - you don't 
have 10 .. -orry aboul posil iornn1 11 
on a5PCQalpad . 

computer (mousc:·ta1I). By movmg ---- -- ---
1t acrossafla1 surfacc 1tus,csc 1thc.ra 
rolkr ball or a bar-code type S)'Slem 
on. grtd, IO fflO\'C thc CUN>r about 
the screen Th, s givtS you a con· 
crc 1t: Yt-ayof positl0fl1n1 younclf on 
the display. Instead of liddhng 
abou t .-,th cursor l.C)'I. you JUSI 
ITIO\>'e the mouse . It usuallyha$ tYt'O 
or three ~11ton1 on 11 as v,·dl s,o you 
can cxccu1c options once you act 
thc cuBOr •he re you • ·an 1 ii 

PCN .. ·111 run a special ,.,.·o-pan 
Pro-Test in ISSUCS 27 aind 28on IV.O 
of lhe mtee 50 far available for thc 
IBM PC. Mou.s,c Systems' Optal 
Mouse 00!,IS m7 11 IS u.td to be: 
a ble 10 WOl"l • ·11h Just about a ny 
a ppheations program for the IBM 
PC and comes Vilth a sc1 of uu hucs 
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Whether these m1tt arc actually 
Yt'Orth the considerable sum1 1hcy 
CQRv.·lllbc thc wb)CC!ofourKCOnd 
mouse Pro-Test spcc:,al 1n 1SSIK' 28. 

Meanwhile the standard-bearer 
for the k:poR of mitt 11cadily 
advanci ng upon mkro-mc:n. the 
Usa. b also $pawnina 1m.i1aton in 
other di rections . Thc ronccptofa n 
intcara1cd 10ftwarc pKkqc hu 
bcc:n ta ke n up by Vision and 
Qu.anerdeck rOJ MSDOSIPC DOS 
systems. and by u1d1Vldual oom· 
pani« web u Torch. 
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War Games 
babies on 
the increase 
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CutsatCBM 
F0How1n1 its pn ce-cullm& at the 
sharpcndof1hcm.crobusu ~ w1th 
thcV .C:20and64modcb . Commod­
orc UK has mo,,cd 1hc pncc war up 
market. v.1th as much as one third 
off the cost of its bus.ness mach1Ms. 

From 1odly (Scp1cmbcr I ) the 
J2K 4032 madunc drops £200 to 
£49S. the BO-column "·crsion drops 
02010 £675 and a 2Mb . dual disk 
dnvc drop1 £400 to !89S 

Pn ntcr pnccs ha\'C also b«n cut 
by as much asa 1h1rd. ForrompJetc 
$)'Stems 11 means a 32K micro -.·ith 
dual d1ski and pnntcr "'hlCh "''Ol.lld 
have cost you morcth a n£2 .1{X)W1 
week ~kl now cost only {1.985. 

A$ a Side dfC<.1, the pncc CUl1 

make 1hc Commodore 64 more 
10 v,·ould ·bc bus1ncM ....._ 

uscn. With the buStMW ranee of 
peripheral~ you could build a sys­
tem of 64K full-<:Olour micro, 2Mb 
dssk un.1 and a dt«nt dot matrix 
pnntu for under £I ,.SOO. 

Commodore has ucludcd ils 
tophnc equ1pmcn1 - 1hc2S6 K 71S, 
arwt ha,d disks-from the cuts, but 
thccosc of the 700 has bcc:n tnmmcd 
18 pc.r cent 10 !6SO 

M1kcTa11.Commodofc' snation· 
al ules man., for busincu sys­
tc ms,satel: 'With the reduced prices 
Commodo re IS c, ·en more strongly 
p:,setKlned w runhcr upand its 
C$lablishtd user ~'iC ol o, ·er 
110,(NX)businessimtallatK>M 1n the 
UK: 

The cuts coincide whh a ll'IO\'e to 
bed up the IBM dcak r netwo rk. 

. ,. ..................................... _ ... 

.. ____ .. -- ... --·- f--"--'- - ----- --------

____ ... ,._.- .. ~----~-· Trade Forum w,llbcp,=••·•""Geoe..iAu<o-
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..,....._.. .. ,__.,.......,..,._ ......,...._ ... 119111c Cofl'lp.itcrs' FX30 •11h an 1n1cs,-al oomin1us1and -ak>ncdcviccsorin 
acc1111,wMdl .. .,............, ............. '"'1Ntl...__. ha rdd1~1houldabobc1hcre . dus:1ersol32.Thc y wdl1horun1he 
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............... 
More dc1tds of tht p,op;,,scd MSX 
home computer standard (PCN, 
isslle /1)haveemcracd, but instead 
of repracnt1n1 a new dawn, ,t 
appears to be thorooa.hly mundane 
and rooted firmly 1n the pasc. 

To conform to the MSX stand· 
ard. a nudtinc mus t have a 
Z80proocs.wr ,aTeuslnstrumcn u 
TMS9918A 1raph1C$conlr~ltr and 
a ~ncral lmtrumcnt s A Y-3-8910 
programmable M)l.lnd acnerator. 

lnothcrWOJds ,anunrcmarhble 
proca.sor . 1raphtCS "'hich reach 
canoon-quahty . albc.1t .,.ith some 
n,oc bc lh and whistles , and three 
rather buzzy nois,cmaktrs 

Much more capable a rcuits arc 
rud1ly avail able a t hltleor no more 
a.,sc , andareJYSt asca sytou.sc . The 
NEC7Z20 &,npha prOCC'-510r tS a 

good uampk and 1$ used imprcu · 
1,·ely m the ycHo-be-Ke n-in· 
quantity 1-fl-f Tiger . amon1 others . 

llltrc arc bc1tcr ,ou nd ·scnt r · 
ators. 100 - witncu the BBC 
micro • .,-hK:h uses lhe Tuu 76489 
chip ; 11 maybe more complex. but it 
rs.n"t impowblc to proeram . 

Bui the real peculiarity of the 
US/Japanese MSX sp« is ih con­
centra tion on partiallar chips . 
What 's wron1 with a set of'drivcr· 
propsms' . .. 11ich can KCCpl some 
arbltnry bul s tanda rd set of COffl· 
mand:s. and which translate those 
commands into the correa si1na l1 
for any suil ablc alternatives? 

llltre isn'1 any1hin1 ntw in that 
idea, either . CP/M UseJit . 

So theMSX standardwon't ma ke any material difference to what 
you' ll see in thcshopl . 
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Newbrain to be saved? 
'The directon have had 

no alternative but to 
take the necessary steps 
to wind up the company' 

TonyWllttlit, , 
Fltta11ttdirttllH, 

Grundy Bwmm Sys1mu 

....... -
Newbta,n manufacturer Grundy 
Bi.niness Sys;tcms d foundcnna 
with all hands- but IO far there IS 
no sip or a rescue au empt 10 Nve 
1he stricken machine (PCN, u.tW' 

2'). 
The future of the machine lhll 

almou became the BBC micro 
hanp in the balance. Grundy 
directors arc ta.lr.ina the 'nttns.1ry 
1tcP5 to wind up the ron,pany'. and 
if a rescue is in Pfospcd it looks 
more like a Rot,lla or small bolts 
than a full-1<:akulvapevcw: l 11 the 
rnomcn1. 

1bc company's finance director 
Tony Wheele r u.id Im wttlr. : 'Titc 
directors a,c oontinuina to sieck 
pocutial purchuers for the busi· 
ne11.' No would-be buyers have yet 
rome fo,ward, bul rumou rsa,c nfe 
-•n unnamtd USoompany .. s.a,d 
to be ready to step into the breach, 
and Thofn-EM I, which builds the 
Ncwbnin for Gnindy. has abo 
~n mentk,ned u a poMiblc 
buye r. 

Buttheon lyvcrba lcomm11men1s 
hlvt' come from much smaller 
a>mpanics invoh·cd with lhe Ne.,.·· 
brain either u dealers or 50ftM11rc 
wppltCrs. If the11 intcres1 JS 10 be 
translated into aroon, 1t needs • 
co-ord1na1in, cff0t1 of the kmd the 
British TtthnolosJ Group (BTG) 
coutd be ,n the best posh,oa to 
provide . 

Thc OTO o-m JO per ctnt of 
Grundy Bu.sancss Symrm, and the 
re:si .Sowncdby the GrundyGroup. 
a divcrsif.ed orpnis.attorl tNlt pro­
duca almost anyth1n1 from bttr 
cub to weapom control S)'51Cms. 

A BTG spokesman Nltd: 'As fu 
as we are conttmed. we don't feel 

1hat we can put more moncy1ntothe 
company . It' s now up 101he privue 
seaor 10 uep 1n.' 

The amtudc of the Grundy 
Group has not b«n publ K':ly ex· 
prc,.sed . It bouthl the Newbn1n 
fromNewburylabl1n July 1981 fOf 
•n und1!idoied wm. thoustu to 
ha\ 'C bctn ~ to £600,IXX) -
pcrh• si1'11ftcan1ly, the wile •-n 
ncaotla1cd by 1he OTO. Since 1hcn 
the Nc11>bra1n has cstabhshcd 11.K.lf 

and acncr.icd • ctn•1n loyalty 
amona dcakn utd uscn . Bui the 
Nc,11·bra,n was a late birth (and this 
mayluvcc:os1,11hcBBCsendonc · 
nwn1): 1he add1t,oa•I features -

includ,na CP/M - have been late . 
and• furthcrdcvclopmtn1, • morc 
sop tui:llc:atcd portabk machine. 
may now ncvcr matcnaliic The 
Nc•1>rain could ,o down 1n hlSIOt)' 
ua la1e,ys1em 

Mr Wheeler ncnbcs the prob­
lcnuofGl'\lndy BusinessSysttrmto 
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a combinattorl of factors: a dedinc 
in sales in the fin1 ha1fofthis ycu 
and the delays in the •ppearanoe of 
the enhanced modt.b. 

"The dcm.ind from UK dcakrs 
and ovcncu distributors cicecdcd 
producuon by the end of 1982.' he 
said. 'Produa,oaplanswcreaooor· 
din&ly updated to mcc.1 a n antk:i· 
paled JWW lh 1n sales ,n 1983. 
callm& for a very substantl&I m· 
crtast ,n WOtk1n1 capo•I. From 
Janu•ry 1983, llo-A·cvcr.salcsinfxt 
dcd incd, a 11twuon agra,·a ted by 
the failure to mccl lhe predlCtcd 
cbtes for the ,ntroch)C(,oa of en· 
hanocd fcalurcs , induding CP/M 
,yucm1.' 

Un,contirmcd repons SUIICSI 
that Grundy raised 111 produatorl 
tu,c:ts to 10,(0) a mon th ear lier 
1ht1 year. basing 11s prcd11C11ons on 
l)fe-Chris1mas demand a11he end of 
1982. ~ same sourocs say that 
'Thorn-EMI is itill hokl1ni Larae 
SIOC:b o( UMOld Newbrains. 
pcrhapt asma ny a.5,(XN), and that it 
has components for anot her 2.000 
on its hands.. 

Iron ically. 1he Ne• ·bra1n was 
s.ttn as a good 1nvutmc:n1 11'1 lh1s 
sanw pc:nod. The BTO com­
mented : ' In the last s.ix to mnc 
moo1h,qui1c• rewcompan1c:1 have 
b«.n look.in,• t the ero·s hoklina 
with • view to buyina our sharcs . 
But they k:)g1 interest when prom· 
tsed .ddiliom 10 the Ncwbrain 
(adc:dt oarrivc.' 

Jl e added : 'With the rdca1e of 
the disk system there has bten 
renc,r,ed inlc rcs1 from some <X'lffl· 

panics 111·ho now scc: the Ncwbnin 
as a serious businc:M mach ine.' 

This could c,ome too la1e unlc:$s 

thc 1n1crestnn bt du.nncled 1n10 a 
rescue bid, bu1 it woutd ctrt•inly 
find support from othe r sources. 
System and software hovsoC Kuma 
last week said 11 m,&)11 conside r 
hc:lpma 1n • r escue attempt. and the 
Ncwbra1n M>ft• -are spcaalist EJ. 
stre,c Compute r Cc:n1rc wcn1 fwth· 
er :' We•·ouklcc:nai nly1c t 1ogc:thc:r 
with other dcalcn to save the 
product . wtuch is \·cry highty rated 

'You can't have such 
a higll technolo&y , 

machine just sto, ptllC 
,4Ufflf1Sh, 

Ebrrct Contpwtt r Ctntrt 

by dc:alcn,' wd Al•n Fish of 
Elstrcc:. 

' l scc:abl1 fu1urefor1hemach1nc: 
because of its hi&h tcc:hnolog)'.' he 
w.td. ' f'orcxampk, thefourcharac­
lCr sets. 81X)K on each du,k. and a 
Ml BO column disptay . The dm; 
li)'llcm itwpc:rb. You can't han 
such a hi&b tc:<:hnology nu.chine juu 
stopp1n1 .' 

The system may have a future. 
but the: prospects for Grund y Busi­
nc:M System start a1 Cambridac 
.net Tedchngton arc 11111 unccn .. n . 
About JO pcoplc arc involved, and 
one told PCN thcy had b«.n 
expc<tini thc u:e to fall NnceJun,c . 

· A k,c of people have b«.n l()in& 
!Of intcrv;ews since then.' he utd . 
·11 had b«.n on 1he cards '°' a 
while .' 



Osborne packs 
more software 
In a spcaal promotion las11n1 un11l 
1hc' ud of 1hc' )Car Osborne has 
broug.hl itspnccscto.l:n 10Spce1rum 
lc,·d 

TM fatt value of an Osborne I , 
youarca§ kcd lobclicvc, willbe M 
forthcrcsto fthe)'ca r 8 utS1r0 1vc 
needn't spend too man)' skcpkss 
n1&htJ- lht: Osbof'nt: 111111 COSI )'OU 
.Cl.495 m a package lhat 1ncludcs 
ll,.e(X)worth ohoft• ·arc 

Osborne already mdudes Super· 
Cak, Wordstar,CP M.CB~and 
MBasic in 1hc price: of 11s S)'Stcm 
The new Osborne I Budic=t Office 
System will also ,nct\Kle Persona l 
Pearl and the Pcad ur cc Dusmcss 
Manaic=mcn 1sys1cm. 

Osborne has also rcpackaacl the 
system to 1nchadco a hard+d1sl ver· 

Condor DBs 
land in UK 
Co.ldor has made 11 illCfOS5 lhe 
Atlan1ic to bnna cheap relat10nal 
d.a1abascmanagcmcnt 10Europcan 

""'" Produced by Condor Corpora-
uon, the sys1cm 1s prescn1«1111 an 
introduction 10 sophis1ica1«1 data­
handl mg t« hniqucs It run) on a 
variety of systems tha1 includes 1hc 
Sm u1, IBM PC, Apple, Zeni th and 
DEC 

Its d1s1nbutor 1n 1htS country. 
MOM Sys1ems of Aberdeen (0224 
S7182S), is scllmg 11 1n three 
vcrs.ons At its s1mplc)t k, ·cl 11 
cost sffl: formultip&e·file 111'0fl )OU 

p;i)'.Cl9Sand for a S)'Slcm fealunn& 
reporr •n t1n1and S1mtlar fune1.ions 
you pa y £2%. 

The fin:1 lc, ·elca n bc upgraded to 
1hc:1turdror .c1zs. 

"°" pr!Ced a, 0,995. Th is rom(S 
v.·nh the T ran tor TSL-S SMb disk 

And thc device that ,s ma inly 
responsible for 1bcsc measures. the 
E.lccu11,-c. is Just appcan ng on the 
horizon Since its launch. saks of 
the Osborne I have slumped 50 
badty 1ha1 Osbofnc has had 10 cut 
back b)' dosing a manufactu nn g 
plan11n NcwJcrscy 

The Exccu11,·c n also pm mptm g 
sof1v."1ire houses 10 bnn g 001 
adapted facihues One, 48 Mte· 
roa: n1rcs,hasl aunch«laDc,clop­
mcn t S)'!itcm for lhe madunc - ,n 
the absence of Osborne's 0 111n 
p,omtsed de,·clopmcnt system. 

48 (029S 50796) 11 s,clhng the 
Exccutl\ 'C plus I IS UCS D·Pcodc 
dc\'t'lopmc nt S)'Stem for £2.39S 

He.,.k tt -Packard has adnc,·«1 
someth ing of a coup by offen ng 
Con 1ex1 MBA, an 1n1eantcd buSI· 
ncss package that prenously r:an 
fully only on IBM sys1cms, on 11S 
Model 16bus.ncssmtero 

UIIIMM-n,tll ..... .. _ _, ......... c:..,..., 
~ocoi...wt2 1h...__..,......,... .. ._. ...... 
._.,....,..,PCN..W .... M ............. ~ ....... 
................. ..._ .......... .,..a.~ 11~ 
__,_..,. ............ 9,-t.~ ........... CNIWll,a: ....................... ......,., 

More in the 
business end 
of Apricot 
ACT ,s becfin& up the' wf t'Wil"lrt' 10 
run on its Apricot, due to appear in 
1hc shops 1n October 

It has Signed a dea l •·11h US 
sof1ware producer Sorcim. ,r,•hich 
v.111 bnn 1 a range of businc u 
applte-:iitions1nto1tsportfolio. 

Tbcsc include a new ,emon or 
!he "A"'Ofd procnsor Supera'Titcr 

Dc,·clopcd b)' Contnl Manaie­
mcnt Syste ms. the package oom­
bincs a spreadshcc1 . •ord prOOt'S­
s.ng. graphia, database manage· 
mcnt and tt'lccommunicattom. faci· 
hi~ 11 includes '•indowing'. so 

.,..hich fe.11tures a spcllmg checker 
..,,•orkin g off a 20,0JJ ••ord dlCt.on· 
''l' 

It also has a mcr11ng racihty 
I hat kb )'OU prmt kllcn sc:kcil\·dy 
or 1n bull from a ma1hng 1,s1 

Supcrcak 2 "'Ill be ava ilable for 
1hcApncofM11it'II ACT1.aystha1 
us formaui ng hu bee n 1mpr0\cd 
andtha1111wes)ou11area1erranse 
of opt!OM m deahn& with the 
Yiorkshce1 on the KT«n 

Supcrchan 1s ano1hcr nc.,..·oomc:r 
to the ACT ca1a1o&uc; 1h11 1s a 
bu§lncM araphK'S pack a JC 

ACTDonOOJ.4S48.S8S 

1ha1 any of us funcuons can be: 
ca lled on 10 the Krccn a, any 11mc 
for an al)'SIS; and .,..hen a chance tS 

madt' ,none pan of the' wf 1,r,'llrc 11,s 
au1omatteally ,ncorpor.ued 1n the 
rcsi -e ,en totht: ntcn1ofaraphs 
au1omatteally rc-ctra"'·1n1 lht:m· 

"'"' Conte " ' MBA uws a lll'Ofkspact 
of9Scolumnsand999 roor.,-a nd 
cac h ccllcanhold8 ,IXN)charactcrs 
At m1n1mum 11 nccdsSl2K.bul the 
1111'0 IIP 5)'5tcms on v.hich 11 runs 
offer up to 768K and 2Mb rcsp«· 
t1vcly - 1hcsc: arc the Scncs 200 
Models 16 lfind 36 

1bc paclage costs £.'593. Hard· 
"'arc rrom ll cv.kn· Packard 
doc::sn't come cheap eithe r - •n 
cntl)·level Modt'I 16 costs 0.818 
It K ba!to«I on the Motor~a 
MC68(X)). and HP has aho 
announced C P M-68K. 

Techmar vow 
Coman llas promised noc 10 ea~ 
adrif t a n)'bod)' 111 ho bough1 Tcc h­
mar pcnphc:nh from 11 

The UK wpphcr sc,·crC'd 111 ltes 
.... -,1h 1hc US peripherals company 
last 11;·ec k, bu1 a spokcsm• n s.atd lha l 
11 v.oukl con tinue 10 support users 
unld T« hmar finds a!W)lhcr UK 
d1s1ributor . 

But a n)' orders already placed 
..... 11 be cancelled and Coman will 
refund any fflOnC) p~ud ·we ••111 
noc let our customers do'A:n: satd 
Da\'ld Slm n, Comarfs markc lln& 
manager 

T« hmar prodll('ti ~-ons for 
IBM', Penonal Computer Last 
summe r Coman, .... uh a \ICW to a 
k>n1-s1and1n1 rd aoonsh 1p. k&Md 
an agrttmcnt to d1stnbu1e Tech· 
mar·s product s 1n the UK The 
a1rccmtnl y;·as announced 1n con­
JUncl100 w11h IBM's PC launch 

Since 1ha1 111ne Techmar has 
el pandcd ' I be l.c,·c tha l thd ex­
pans.on 11 part 0(1hc croublc', ,.ud 
Mr Shnn 11'lc company has 
obvlous.ly had problems "A'llh m.11nu· 
fae1urcrs, rewlt1na ,n vasi product 
dcia)'S. 

Coman has had difficulty ,n 
obta1n1n1 pronuscd supplies few UK 
orders . Some product, have taken 
up 1os..xmon1hs1oappcar Coman 
has 1bcrcf01e been unable 10 11,·e 
dc i"·ery dales. lcadm& to bad 
rcclmg"'1 1hcustomc:rs.' Wc ha\·ca 
repu 1ation to prOl«"I.' 1.aid Mr 
Shnn 

Coman bclic\ ·cs 1ha1 Tcdlm ar 
..,,111 eventually son out 11i prob­
km, 

Caroline Alpcn. \ lC'C president 
ofT«hma r . utd d'lc f«h that the 
break.up tS bcncfiaa l to both 

"'""' 
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QUESTION 
WHERE CAN I BUY 

NEWBRAIN 'A' 32K 
NEWBRAIN 'AD' 32K 
SINCLAIR ZX81 1 K 
SINCLAIR SPECTRUM 16K 
SINCLAIR SPECTRUM 48K 
ORIC-1 48K 
SINCLAIR ZX PRINTER 
SINCLAIR ZX81 RAM PACK 
SEIKOSHA GP-250X PRINTER 
SEIKOSHA GP-100A PRINTER 
SANYO SCM12H GREEN MONITOR 
SANYO SCM12N GREEN MONITOR 
BMC BM12E GREEN MONITOR 
JUKI 6100 DAISYWHEEL PRINTER 

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

£268 .00 
£298 .00 

£39.00 
£99 .00 

£129 .00 
£139 .00 
£39.00 
£28.50 

£260.00 
£215.00 
£100.00 
£85.00 

£100.00 
£458.00 

CARRIAGE: 1 ,1em £4.00, 2 i1ems £3.50 each, 3 items £3.00 each, 4 or more FREE 

ANSWER:-
WHY NOT COME IN AND SEE US 

AT OUR NEW SHOP 
44 NEW BRIGGATE, LEEDS 1 

NEXT TO THE GRAND THEATRE 

FOR ACCESS AND BARCLAYCARD PHONE ORDERS, PLEASE RING (0532) 449722 

-MICROCELL COMPUTER SYSTEMS, 44 NEW BRIGGATE. LEEDS 1, YORKSHIRE­

PlEASE SEND ME 

NAME-- ---------

AOORESS __________ t--- ----- --+------< 

SIGNED • CAR1~~~ ~1------i 
FOR OUR COMPLETE PRICE UST TOTAl ENCLOSED C 

PLEASE TICK D ,UASCO(en'MYACQ:$5,9AACIJ,'f'CAAONO.._I -'--'-....1...JL....L..L...J.-'-L-. ' _._, -'-'--''-"' .......... ' _.._, _.1 
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CTA to cover authors 
Tbc Computer Trtdc A.ssoaaooo 
(CTA) IS C'llC'ndU'II •IS dtan·up 
campa11n 10 bnn g iOflwarc "'n!Clli 
under its prot«llon After SJJll"'"" 
1n1 the G1.1dd of Soft,.arc ll ousts 
(PCN. WUC' 1') 10 &,I\(' ronsumCI'$. 
the prot«1ionof • rode of oondue1, 
11 ,s 11m1ng 10 bnng sof1v.arc 
prodoccr11.mdC"raJ1m1larumbrctla, 

The er A a11ns to encourage 
progr am authors to ,om m order lo 
1e1 up a p,of~a l bod) of 
specialised IKtv1§0n 10 be called the 
SoactyofSortv.arc Au1hors 

()uej11oos alrody bc1n1 raised 
include 1hc mancr of v.hcthcr the 
wf1,•rarc 1ndus1ry ,s concerned "'11 h 
manuf actu nn s or scrvtec The d,f. 

Spelling 
Beeb 
Whal would Wackford Squurs 
ha\ 'C made of 11 - ch ildre n bt1n1 
1augh1 by a compu1cnscd and 
1lnC'CI) non-\ ·IOknl bu11erRyft1tllng 
around a screen ga1hcnng kucrs" 

This is how a ne"" cduc.auonal 
P,Q&rlm from Edu-Cal "'·ork1 For 
primary school ch ildren, 11 h.as a 
bunern y .... hich )'OU auidc around 
the screen rollcc11ng numbers and 
kuen. to make tt rlam key "'·ords 

It runs on the BBC Model Band 
you can use JO)"Shcks as an al1cma· 
II~ to 1he keyboard Before prac· 
11sin1 n11ht 11mul1t100 "'11h 1he 
bunerny )'OU can u~ another pa, 1 
of 1he prc,vam lo dc\clop word 
lisis, stonc1 or mathem atical equa­
tions ror the bod) of 1he proaram 

On cas.s,rne Bu ncrny COiis 
.£12.SO, and on disk .£14.SO Edu· 
Cal 1son (0 1)743 1579 

I I 
c>r•-~•••IWC.-. _,, ... , 

lllT1ERFI.Yll((l( 
: ~:·~:Y .. ~ 

TI and Vic 20 
deal for Ketts 
Owners o( Tex.as ln slrumcnt and 
Vic:20mach1ncsw1ll soon be able to 
buy 10ftw1refrom1helocalclcclric· 
al goods shop 

The Kc1tlicha1n. "Ahtch h11shops 
1n the l lomc Cou n1t«a nd theM>uth 
o( Enpand , 11 follo-.r•m1 Rum· 
below!. into !he software busincu ,n 
• deal w,th Wcbsccrs Sof1"'·arc 

II will ronccnuatc on 10f1v.11re 
fo, 1he TI and Commodore S)'I· 
terns. 1hcK be1n1 the two typn of 
ha rdwa re that 11 supporcs 

kn:na: isqu1tcsigmf1C111n1· 1fyou're 
~111n1up1 manufac1unn1 busmcu 
you .uc c hgible for OM of the 
highest 1ypcs of Go\c rnmcnt grant 
llus could RKan that )"OUr flrs1 
yea r"1rcn t a ndr a1narcfrcc. Bui 1f 
)'ou1rcsctt1n1up1scnteethc.'nth1s 
docs not apply. 

Con,·cnt ly. 1nybody "'n11n1 
software from home can onl) 
rca,, ·c monetary ai.Mstantt ,r he 
can p,cwc he ,s pcrformm1 a 
sen·~ 

Tbc CTA 11a1mm1tocome 1oan 
ar,an&t"mcnt agreeabk 10 both 
part ttt 

II 1s also wmng up a 5)'Sltffl to 
monitor all sof1warc sales 1n order 

lle VisiCalc 
advancement 
Visicorp's Vis.Cale Ad\'al'ICW Vcr­
SKM'l 11 now .available m the UK for 
uscrsoflhc.Appt lle 

1llC Jancd·up Y1$.Calc has been 
ou1 for the AJ>PC Ill forsomcumc 
but 11 has only JU§I been announced 
by Rapid Tcrmmab (CM9J 26271) 
onthc. l lc. lnadd1tiont o1S1and.ard 
VrsiCak 11 'A'tU p\·e )'OU vanab&e 
oolumn-"'·Klths, e1tra help (eaturCJ 
and the abtl1ty1orcn«t base fia:u,cs 
from one wmk 'lohee1 1hrouJh a 
number o( othe r \lll'o rbhccts hekl 
ond,st 

A keystrok e memory 1s also 
1ndudcd !IO 1ha1 you can sc1 off 
mulupk kt) 'l trolcopc:r1t10ns from 
a 1,1ngle l ey dcprC$SIOO Vanous 
calculatlOns and OUlpul faal1UC$ 
are enhanced 1n the advanced 

""'°" You' ll need 11 leas1 128K and a 

to enforce rop1lty pa)'mcnts -
'UMCrupulous 50flw11rc houses 
han been dod1m1 thnc ro)·;iilt)· 
paymcn1s' safd CTA atntral ste· 
relary Nigel 8 ackhurs1 

CommcnllnJ on an a mck 1n 
PCN,1huc21 rcgudmatheCTA's 
plans 10 prot«I oonsumers aga1ns1 
mall-order 50f11urc llouscs 1ha1 
don't dch\·er lhc goods. a 1mall 
mail-order rompan) . K·RAM . 
pk adl: ·0on·1 tar us all v.·uh the 
same brush' 

Tbt er A sugg<st.s all sori"" arc 
llouscs lake out bonds •111h 1nsur· 
anc:c compani« 10 ensu re 1hat 
supphef1 meet their orders "A1th1n 
S6 d.l)'I or return the CUSIOM(r's 

mont)' Mr8 ad. hurstu1d. ' lfthe y 
can't afford 10 be bonded the)' 
shouldn' t be m the mail-order 
field.' 

K-RAM agrcn 1ha1 the CO!il of 
J:SOforasmallrompanysccmsafa1r 
de.al lfO'IIIC\'er, 11 fttl!i !hat the 
suggcst!OO that only lcad1n1 mall 
order rompan~ should be 
apprnached 10 1mplemen1 control s 
by mcan1 of .a conference a ppears 
unreprcscn1111H' 

PartoftheCTA 'sac'l !Vlt) rc«nl­
ly rs hllk more than a r«ru11mcn1 
dme, Mu 1t is cnrourag1nJ to sec 
lhat some common problems arc 
bem1 addrn.\Cd 1n the procn.s 

floppy disk, .and Rapid rccom- DI f9ID.JGIRut - ...... • ..........., ._..._ ~ tllit ZIP ,,....., 
mcnds-pcrhap1supcrfluously- ....,...._. ..... ......,~ .. 11.....tadwwW.o,.-lca,I 
tha1.ap,1ntcr"ouldMa1oodidca .,......., ........... ......__ .... _..., .. ,.... ...... 
tosc11hebc:Mout o( the 10ft"'a re .._,._., .. ....,......._._, ... _........,..,.,,..........,....,._ 
VisiCalcAdvancedVemon'A·iJlsct IOIIIIIIINtllit ..... ....,_.....,.,.,rNW" , "'1aiWt...., ,wWc:iu.tAN .. 
you back 019 from dcakrs - at trMe ..._ .......... ~..., ntarwl:fl..., a...,.""' 
lhroupoutthecountry. ~· 

Executive micro flop 
You m.ay regard 11 u the wont of 
both worlds but at least you'll h.avc 
umc topreparcfor 11;by 198860pcr 
cent of CICttutu cs wilt be 'A"Ofkmg 
from home 

Th1sft1urc tScuUcd from awn,cy 
by Beta Eih1bmom. \lllh1ch also 
find1 that de'f)tlC 1he micro boom 
on.ly one m c\·cry 1"'·0 top oom­
pame1 understands lhc posstbk 
1mpac1 of technology on Ill ICIIH· 

It« Plenty o( them use phoco­
COJ)IC'n, eltttrornc t)·pewruers •nd 
V.'Ofd prOttUOn but mlCTOS come 
fourth , and barely 16 per cent 
intend 101nvcst fur1hcr m them 

By 1988 1hn ft1urc may ha,e 
mcrcascd , "'Ith 1he rcs.ull (aaam 

aa:ordmg lo the Bela sun. cy) that 
off.cc1 .. ,11 h.a,c become more 
con1cn,al places 10 •1>rk - 1f you 
arc amon1 theothcr40perc,cn1 )OU 

,.,11 be there to aPPJcciatc 11 

Those "«k1ngfrom home "'Ill be 
taking adva ncase of ne1v.-ork1n1. 
electronic ma1lm1, and - prcsum· 
ably-cups of real coffee instead of 
\'tnd1n1 mactunc sJud1c 

1bc wn.ey oo,·cred 255 or the 
compani« hstcd ,n 1hc limes I ()()) 
arid Jordan's ·en1a1n'1 Top SOO 
Elttt ronte and Electrical Com· 
panttt ' These arc !he \Cl')' people 
!hat the builders of miall business 
systems .and PC1 th.at can scn ·e as 
mainframe nel'AOrk cermmals arc 

1ry1n110 lure.11nd 1t must be a blow 
10 the manufac1urtn !hat only half 
of them understand !he potenua l o( 
the 1«hnolo11 

8111 Cottk. chairman of Beta, 
uld: 'Given the commercial 1m­
portanceoi our umplc and lhc fact 
that the UK 11 1nncasingly an 
officc:-bascd nation, the SUf'\'cy 
makes 'A'Off')'1n1 readm1.· 

I le takes heart from the v.·Kk­
!ipread plans 10 install networks. but 
adds Chai too many scn10r cxccu· 
11\·cs don't act dose 10 cechnology 
- ' In 37 per cent of our top 
companies duccton v.cre not 1n­
vol, ·cd 1n the purchasing of compu· 
tcrs .' 
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BACK ISSUES 

-* f..,. M acti.t 
~ T..,_.. IC>hrl. Array - -· ~ (ic)-..::~ 
'-' S.."'""•u . 
...... T- ~700.1 •• 
, ..... l·l-l (18 \11) . 1-'91 -­r- .,..«11,potl•-
r-__,..,-, (.;.MCI tna (O..- ) =o.,.,s,.en,-,.~.._ 
$ ~16l~ 
::::.....~ ... 
O...... i flilli. tlf -~ 
~ (i,(>J.0111,...,, 2 

......... 1$.ll • 

...... T_ T~ Monofr-

?.:C~~-~ r..a._..~ 

HOWTOGETTHEM 
All available back ~s or PCN can be ordered 
from our ocw Back ISktCS Service. usan1 the 
a,upon pnnt,:d here . 
For apnck tot he subjcc ts co\.·crcd by M,cropacdia 
every week, sec our M>eropaedla hit abo,·c 
Send your orders 10: Personal ComP'J tcr Ne•-s 
Back luot1 Scrv.cc. Sl-SS Frith Street , London 
WIA2HO 
To make sure of ,em ng all your copes in future . 
.-by noc fill in the 1ur~t subscnption card 1n 1h1~ 
iauc,. 

PCN A UGUST ?S-AUG USTJ l ,19133 

r - -- - - - - - - - - - - - - - - - - - - - - - I 

I OROERFORII 
1Myonolauois75p ,-ooploo55p ,poot&~-- o...r-1 
,-p1ouo-t1 porcopy-poo11g1 . - -upio 21 doyo I .~. 
, Nome .. Toloplono(dly). f 
I- . ............................... I 
I Town . ... ... .... Poole«» . . I 
l-oendme . .. .... -ofPC N,..,.noo1 ,.~ .. ~~-;;;.~-:::==, 
il/loai-""'°"'°"'"' I 
I CORI "" . Sognoture I 
I I 
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ELIMINATE 
FAULTY 

CASSETTES 

DataClonc is the first oom­
~ny in the UK established 
specifically for the duplication of 
data cassettes. 

All other duplicating hou ses 
arc audio oriented - only Data. 
Clone has a duplicating system 
designed from scratch purely to 
hand le computer informa tion . 

Thcrauh ? 

Crc atJy impro"cd rcliabilit) 
in data tr:rnsfer rates from 300 to 
beyond 2'f00 baud - prc\'iousl)' 
unattainable. 

All formats ca tered for. Quan­
tities from 200 to infinity. 

Contact us now for brochure. 

DataClone - the first 
specialist service for compute r 
cassett es. 

DATACLONE HAS 
EXPANDED, PRODUCINC 

AN EVE FASTER 
TURNAROUND. NOTE 

NEW ADDRESS. 

DATACLONE 
U IT I 

ROSU SQUARE 
ROSLIN ROAD 

ACTON, LONDO, W3 
TEL: 01-993 2134 

TELEX: 21879 

PCN Charts 
You've ronowt.d the micro charts- now htn' s lhe gama lop 30 Nrt:lpUtd rrom both 
ln<kpe:ndenl a nd multlp ~ sour«s Kross the nal lon . Tlwy rtn«t whal 's happe:nln& in 
h.i&h .strttts in the two ''fttks up toAu&YSI 18 and. like tht mkro charts , do not lake 
account of m11il ordtt salts. 

TM mk ro charts lhb wttk §bow the number of mK hina sold in the 1wo-wttk pt rkMI 
ffldin & c~·o wttks bd"on pubUcallon dale, .so they ldl the story In the high lt rttl 

GAM E TIThE PUIILISIIER MACHINE Pala .. I (I) Jet·hc ~ s.-- &S.N 

" 2 (5) TnMyt·-......... s.-- .... 
TDWff 

" J (7) Tl'M& AM ._ ,,__ &S.N 

" . (- ) -- .... yto s,ocu- .... .. 
" 5 ( 12) ....... - s.-- 15.H .. . (" Ternnloklyt4DM- s.-- U .H 
... 7 (l ) Allllldd.- ....... Spednm 15.N 

" • (13) 
_ ....... - s.-- 15.H 

Spldon .. • (9) ~- P . ...._ BIIC 17.,, 
... • • (J) - -- s.-- "·" " II (-) J-,. Jld ....... Spednm 15.N 

" 12 (15) Kruy~ ........... Viele ...... ... U (4) - ....... Spectr.. a.-
" 14 (-) MNMM111o ~ Spcdnm ..... 
... I I (14) Tiie Ki111 - .,.._ a.• 
" •• (JI ) ---- Spodrwm ..... 
" 17 (17) -- .,. ..... ,\i.l GUS ... .. (11) Tiie- -- s.-- 114.H 

" It(- ) "- - .,.._ -" • IU) -ATC - ,,__ 15.N ... n (191 JOT - DK~ ,,__ &S.N ... 22 (II ) ,- ~ ,,__ &S.N ... 23(16 ) 1-1 UK Orir .... 
... J4 (II ) C.... ~ s.-- .... ... • (13 ) G"*- ~ C8M'4 -... • (11) .......... Q,ilculq ,,__ .... 
" U (-15-IP, ......... ,,__ .... 
" • (- ) bollmJD -- ---.... " • 1-)TOII- c_..- ---... " • <- ) ~ - ---a.• 
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PCN Charts 
bd• ·ttn Augusc 4 11rtd August 18. 

Ntlthu ma il ordtr nor deposit-on ly ordu 1 are lncludtd 11nd tht pritts quoted art for 
tht no-rrllls models • INI indudc VAT . lnrormalion ror tht top-st.lling micr os is t"ulltd 
rrom reta iltts and Ma kn throughout u,t oounlry a nd. likt 1.ht gafflff • .,.-ill ~ updated 
ntty all trna lt .,.-ttk . 

Top Twenty up to £1,000 
.. .. 
... 
" ... 

(I) Sptdnua 

(2) ~32 

(4) BBCB 

(3) Vk20 

(9) ZXII 

.. (6) Atari 800 

.t. (I) Orie I 

" (5) ~ ... 
Y (7) N<Wbnla A 

.. It (It) LY"" 41 

.. II (II) Atori4N 

.. 12 (12) Tl'914A 

.t. 13 (17) Appl< lle 

.t. 14 (II) Sllorp MZNA 

Y 15 (12) Colour Geole 

Y 16 (15) T-y CdNr 
Y 17 (16) SllorpPC15tt 
y 18 (17) ~ HXlt 

.t. 19 (-) CGLM5 

Y 2t (19) Aq-

t99 

1175 
tffl 

fist 

t4t 

£JGO 

t99 

ll99 

U28 
fl25 

fist 
tlst 
1:969 

t54' 

tl68 

U4I 
tiff 

t472 

list 
m 

Top Ten over £1,000 
... 
" .. 
... 
... 
... 

(2) IIMPC 
(l)SlrNII 

(3) DEC~ 

(5) Apple Ill 

(-) ~QX lt 

(7) HPNA 

Y (4) c--
" (61 Ollttal Mlt 
... (-) x ........ 
Y II (9) Telrvldeo TSIIZ 

u..m 
U ,525 

U,714 

U,791 

11,"5 

fl ,541 

fl.374 

U,754 

U,4 15 

11,'Nt 

(SI) 

(DR) 

(AC) 

(C O) 

(S I) 

(ATI 

(O R) 

(CO) 

(GR) 

(CA) 

(AT) 

(T I ) 

(Al') 

(SH) 

(LO) 

(TA) 

(SH) 

(EP) 

(CGL) 

(MA) 

(IBM) 

(ACT) 

(DEC) 

(AP) 

(El') 

(HP) 

(CO) 

(OL ) 

(RX) 

(Ml) 

ICAcorn COIRf)Ulcn. 1111:1 ACT • APJ'k Compulcr It At;m lnttnwuon .. M -
C•mru1cn • - compumGamcsUd • - Commodore IIC -0.111.11 • - o rag.,nD.-u1 
IP - Epson • - GrundyB~nc"U • - llc\lok1t ·P:K .. ard • - 18\t • -JupncrCantab LI 
- l.o'Jl•tEkctrorn" • - Malltl • - Mldltttron & - Oln ·cn, • - Orie • - Rank Xerox 
• -Sharp • -S.ndatr • - Tandy ft - TcxaslnslnHMnb 

PCN SEPTD IBC:R l·SE l"TEMBER 7, lll8.1 

Find out why on : 
01-240 1422 

TESTMATCH 
IN 

AMAZINGJD 
GRAPHICS 
DIRECTFROMUS 

£5.95inc 
CRI. 

UOWBm:CIIMELIOA.D.LONOONll 

JET PAC No1 
ULTIMATE 

PLAY THE GAME, 
THE GREEN, 

ASHBY DE LA ZOUCHE, 
LEICESTERSHIRE , 

LE6 SJU. 



" 

Strengthen your hand 

~§ 4 
The comp lete information control sys tem for 
the Commodore 64. Ideal for any home , 
business or professional environment where 
records are kept. Create the forma t you 

(:: commodor e 

need and enter you r records . If the layout or 
data fietd sizes are not qu ite right , correct 
them and carry on . Superbase gives you an 
unrivalled range of powerfu l feature s includ ing: 

l'CN SEPTEMBE R 1.SEYTD.IBER 7, 198J __ ] 



eCBM64 
xplained 

I a m writing in rcp lylot hc letter 
wrincn by P J Qadwick (PCN 
W1U2/). 

I would first of all like to say 
that learning to progra m wi1h 
the ZX81 (althoug h I have had 
no npcricncc) musl be unbe­
lie vably simpl c,aflcr all it is an 
unbe lievably simple machine. 
If any sophis1ication at a ll is 
des ired then grca1cr effort is 
obviously needed . but is very 
worthwhi le. 

The manual for the Com­
modore 64 is sparse bu t adequ ­
ate for .simp le a pplica t ions . If 
anything more is desired than 
the Programmu 's Rrfumce 
Guide is idea l. It could be 
argued that this pub lication 
sho uld be included with the 
CP U. 

Anyw ay, totryto hclpwith a 
few of your problems. and by 
the way I am no upert. fil'$t o f 
a ll the opera ting manual deals 
wi1h 1hc problem of multiple 
choice menu's quit e satisfac­
torily (sec the 'ON ' statement 
on page 122). 

Th e problem you have with 
sprites is more tha n adequ ately 
dealt with in the Progrummen 
Rr/trtnu Guide where SO 
pag es arc dc, ·oted 10 sp rite 
grap hia alone . 

This num ber 13 stand s for the 
13th area in the first bank.of 16K 
memory. Each area of mem ory 
is 64 bytes long . Therefor e the 
13th atta of memory starts at 
locat ion 832 (see page 71 of the 
ope rating manual ). data is read 
into memory sta rting at loca· 
lion 832 and it incre ments the 
memory loca t ion by I eac h time 
it is read) . The defin ition 
POKE 2042. 13 therefore tells 
the program wher e lhe da ta for 
the sprite is rea d for sp rite 2. 

The significance of ar ea 13 is 
that this is the start of 1he 
cassette buffer and therefore is 
nol needed when a program is 
runni ng. The refore you can 
gain an area of memory for free. 
Howeve r , the casseue buffer 
can be used only to sto re da ta 
fo r up 10 3 sprit es. 
;. 

POKE 2040, 13 
SO dat a r ead into 832-

2041, 14 
SI data read into 896-

2042.1 S 
S2 data rea d in to 960-

For 1he storage of da ta for 
more than thr ee sp rites it is 
suggeste d that mem ory 11reas 
192 to 199 a re used for sprites 
0-7. This prevents a long Basic 
prog , am from overwrit ing the 
sprit e data (or vicc -ve1$3), ie 

Don' t car ry a LOAD on your shoulders, 
unbu rden yourself o n PCN's len ers page . 

POKE 2042.192 means that 
spri te 2 is to ge t its data from 
memory area 12288 to 12350 
etc . 

The four special function 
keys can be used like any of the 
keys by defini ng them ina GET 
statement . so they can be used 
to initiate any scqutncc . 'Ibctt 
a re also toolki t progr ams that 
de fine these keys or a llow the 
user to defin e them. 

The different screen Sll&:S of 
the Vic 20 and 64 tot a lly 
precludes the possibilit y of 
com patibilit y. Ther e arc twice 
as many screen PRI NT and 
POKE loca1ion on lhc 64 as 
there a re on the Vic 20. This is a 
great impro, ·emcnt . Compati­
bility is less desirable 1ha n 
progress. 

I would also like 10 poim out 
!hat lhe ma nual referr ed to by 
the edi tor is writ1en by Ian 
Sinclair . 
8 Rushby, 
G~a, Sutton , South W1rra/ 

rigin labels 
disabled 

So J Nixon of Pinner want s to 
know why pri nte rs cost so much 
in rela tio n 10 other bits or 
hardwar e? It' s very simple 
really. 

As the cost of solid state 
device$ has falle n so fast and so 
far in 1he las1 few yea,-s the gap 
betw ee n the products v..hich use 
them and those which s1ill have 
a high mechan ical content -
such as printers. disk dri ,·esand 
vid&> recorders- has wide ned 
to such a n extent that the 
printers look expe nsive. 

Howeve r. it is well to be 
care ful 10 specify the base of 

comparison ~'hen compla1mng 
about the cost of an ue m. 

The cos t of dot matnx prin­
ters with all the ir flexib1h1y is 
,·cry good when compa red to 
the printers that home compu· 
!er users had 10 pu t up w,th only 
a few years ago. 

Mr Nixon is also much mis­
taken in suppo rting Mrs 
That che r and at the same t ime 
wantingl abclsongoodstoshow 
their country of ong.in. Thi s is 
also very simple . 

The prese nt Governm en t has 
presided over the de·indus· 
triali sat1on of Bn tain to the 
extent tha t we will have at the 
end of this year a trade deficit in 
manufactured goods for the 
first time Since 1he industrial 
revol ution . It has also ano ~·ed 
billio nso fpound sof mvestment 
to go overseas to eq uip the 
facto ries of our compcotors 
since the abo lition of exchange 
contro ls. 

It 1s th is which makes the cry 
for origin labe ls so pat hetic. 

I a m typ ing thi s on a BBC 
computer of which Mr Nixon is 
probabl y proud as a Brit ish 
product . Inside it arech 1ps from 
Japan , El Salavador , The Phili ~ 
pines and se,·eral 01her odd 
places - including one from 
O ldham! 

It is impos~blc to say v..here 
computers or other hardwa re 
com es from JU.St from the 
na tiona lity of 1he compa ny. I 
unders tand the new all Brit ish 
Electron is bein g asse mbled in 
the Far E ast. 

Is it s1ill a Brilish machine. 
Mr Nixo n? 
S D Sco11. 
Middk ton, 
MancheSlt!r 

l'C'N SEYTEMBER 1-sEPTEM8ER 7.198J 

Fantastic freak 
in manual 
Ifs nice to see that PCN is 
giving regular cov erag e 10 the 
NewBr ain - a norma lly much 
underra ted and under-publi· 
ciscd mac hine . We were 
pl eased that our ·unde r-a-ten­
ner' assemble r/editor. Brain­
zap, got a good review (PCN 
iss~ 10) and though t ttaders 
would be inte rested to know 
why the reviewe r had difficu lty 
with the exa mple program . 

We diSCO\tered that d ue to a 
freak occurrence in 1he printin g 
pr ocess an isolated copy had 
been produced with two impor ­
tant pages half blank . Gues s 
who got i1? In the ci rcum · 
stances, we feel three stars for 
doc umentation is something of 
an ach,e,·cmcnt. It' s really not 
bee n ou r ~«k - the day after 
the review appea red Buzby did 
his worst and our phone was out 
of act ion for four days . 
Pttt r WotkiSJ, 
Watku.r Computt!rJ 

eneath the 
city streets ... 
Some t ime ago you published a 
letter (PCN usut 18) enquiri ng 
why the Sorceror was missing 
from you r Data bas1cs pages. 
Your reply was that since 1hc 
demist of EMG 11 was not 
possible to pu rchase Sorcerors. 

Ma y I infor m you that Com· 
pudata of 1-lolland sti ll manu · 
facturc s Sorct rors and also 
many add-o ns and RA Mpacks. 
In fac1 1he Sorctror. RAM ­
pacU , disk dn\' es a nd various 
othe r add-on s may be ob1aincd 
in Britain from Coh n Morie, 
Co mpusoh , 32 Wa 1chyar d 
Lane . Form by, Liverpool 1..37 
3JU. 

Compusoft also .suppli es a 
vase range of softwa re for the 
Sortt ror. It 1sa lso 1hecentrcfor 
the Eur opea n Sorct ror Oub 
(ESC) ~hach is still prO\'iding a 
mo nthl y magazi ne of 11ps. pro­
gram s a nd genera l informat ion 
for Sorccro r use rs. Its read· 
ership in fact is wor ldwide •nd 
the Brit ish members , though 
widespread , do meet in sma ll 
groups from time to time. 

EMG has been take n over by 
a subsid iary of one of the oil 
companie s. which will support 
the Sorcer or with repairs and 
ma intenance . 

An ySorcero r ownc rwh o has 
probl e ms wi1h repairs can also 
obt a in a hcrna live sources of 
repair a nd maintenance from 
ESC. 
RBumford , 
ESC. 
Bradford 

I) 
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, Whatever your problem. access ou r H LP fun ction ... better known as Max Phillip s. 

Wrtt.te : Max Ph illips, Routine 
Inquiri es, Personal Computer 
News, VN U, Evelyn House , 
62 Oxfo rd Street, London 
W IA2 HG. 

Atari in 
the clear 
Ql' m ha~·ing • proble m with 

lhe school' s Atari. In order 
tocompldem y progra m. I want 
to~ a dtar command to make 
the right part olthtscrttndur 
with lhe 1tn Ade of 1ht strtt n 
unafftttrd during the running 
ollh e program. Can you M lp? 
Jim Mickdson, 
Haf tSM.'QNh 

A The range oC values in 1hc 
KF oR ... NEXT loops rcp­
resc nl the area of the screen to 
be clear ed. 11\C routine: show n 
in figure I sho uld work in any of 
the Atari's graphic modes. The 
pound sign in this program 
should be keyed in as a hash in 
ordcrforit to work . The routine 
can be accessed via a GOSUB 
IIXKK)command. 

What grows 
from little Acorns? 

QJ hnt a Sinclair ZX8 1 
computer and I am think­

ing ol upgradi ng to I BBC 
Modd A computer as I can'.t 
ffnd • ny mort money for II 

Modd B. But I am scaf'flt lh.al 
11·1tt:n I buy lt , 1ht.£299prittm ay 
drop dut lo the pr ttt wars 
currmll y Ming wa gfll by other 
mkro compani6 and p~ urt 
duttolhtlaunchof Aror-n 's rww 
Ekclron. 

Cou ld you tell me irit would 
bewM lobuya BBC Modd Aor 
wail for dcnlopmenl s at 
Acom? 
Craig Rolla.son. 
Hinley Woods, Co~·entry 

A It is never wise to wait for 
l'lde vclopments at Acorn. 
Alth ough they can jus1ifiably 
be pr aised on many 01hcr 
counts. 1hey arc not known for 
spee d . 

You sho uld decide whether 
you really want a Model A or an 
Electron. Mode l As a rc going 
out or produc1ion and a re th us 
not an advisable opcion, and 1he 
Elect ron will pe rform much the 
same functions as the Model A 
and for 1wo-1hirds the price. 

The Electron will be expan d· 
able 10 so mething approaching 
a fully-kitted BBC Model B -
but it will COSI more than 

.. 

10000 
1001 0 
10020 
10030 
10040 
10 0 50 
10060 

FOR Y=O TO 23 
COLOR O 
FOR X=l O TO 19 
POSITION X,Y : ? £6;" 
NEXT X 
NEXT Y 
RETURN 

M..t .en. ....i.dur. 
buying a BBC mtero to begin 
with . (For more on the Electron 
sec Jas1 ,.·eek's Pro-Test review 
or t he machine.) 

As far as a poten tia l price in 
the BB C micro goes, it's not 
something you should be 100 
worried a boul. Acorn has an 
agreement with the BBC thal. 
prevents it from dropping the 
price on the BBC to any 
significant degree. And given 
the vast number or machines 
1hey"re curr ently selling, lhe re 
is oo real incentive to drop the 
price. 

The Electron. ho,. ·ever. is an 
all·Acorn arfa1r and the corn· 
pany will be able to do all the 
price -warring 11 wants with its 
new machine - which is cur ­
rently tagged at £199. 

Language 
debate 

Q P1tasc RUW an argumen t 
bth,ttn I school rrit:nd 

•nd I. 
What lan gua~ does t ht Atari 

Video G•mes eonsoJt use? My 
friend says 'Meaa· l-' orth', but I 
don ' t bcltn e suc:h a languag«" 
exist.1. Who is right ? 

By Utt" 11-•y.ju.st aquK'k ¥rord 
abou t tht" rtttn l COtJponst hemt> 
,-ou n1n for Sptttrum Oft.Wl'S. II 
•,us 11·or th sa ,ing up for and I 
bough t •frtn zy•, whk h I tta lly 
rtt0mmtnd. Kttp up lht> good 
" ·ork. 
Dougku L11hgm11•, 
flamllron. Scolla,id 

A l'mafra1dno-0neft '1ns1h1~ 
arg ument. AhhoughA tari 

VCS games machine ca rtndg · 
ges arc not programmed in 
Mega-Fo rth - but in 6502 
proccssormachinecode-they 
are ortcn de,•eloped on main · 
frame computers that could 
well use a form of the Forth' 
program ming language . 

The Atari VCS unit uses a 
downgraded 6502 proces!iOr 
called the 6507. ,.hich is sim ilar 
enough for AHm progra ms to 
be developed in Forth language 
on a mainframe and then trans· 
la1cd into6502 machine code in 

order to be implemented on the 
Atari. The Alari games 
machine docsn'1 ha\e a Jan· 
guage like Baste built in10 11, so 
the only way it can be program· 
med is in machine code through 
the processor . 

Atari and some third party 
manufacturcn ha,·e annoonccd 
plans for a ke)boardtoupgrade 
the games machine to a prog· 
rammablc compu ter running 
Bas,c . Atan ,s releasing an 
upgrade called the Gradua1e. 
""hlle a company called Spee· 
traVideo is planning a com­
peting \ersion or the add-on 
keyboard. 

Th ey will probably sell for 
between £50 and £100. l1lC 
keyboa rds should include a 
Basic chip a nd some sort or 
cassette interface lo allow you 
to program 1hc VCS in Basic 
(and pe rhaps later, even 
Fo~h) . 

Can64 go 
into Vic 20? 

I a m 14·ycars -old 1nd am 
11bout to buy a Vk 20. I 

,.·ould like to know 11·het her 
Commodort 64 program s that 
hn e no POKE st.atemenu 11ill 
11·ork on a Vk 20. I ha, ·e seen 
many '4 Pro&nm s likt lhls. 
&an Hmlu , 
Ha,·ant, fl ants. 

A If last ¥>«:k's M1cropcadia 
(Commordort 64. Part 2. 

pag~ 193, Trans/atmg from Vic 
to 64) didn "t answer your ques · 
tion - hcrc's anothe r short 
answer: maybe. 

Jr the64 pro grams arc wriuen 
in simple Commodore Ba.s.,c 
and don't hu eco mmandsdcal· 
ing,. ith 1he screen or PEE King 
and POKEing around m mem· 
ory then you are m luck to start 
with. 

In fact. you may be able 10 
type them in and hue them run 
straig ht ofr. ll owe,·cr. )'Ou'II 
want things like PR INT state· 
ments. as 1he screen resolution 
on !he Vic is different rrom that 
of 1he 64. 

You 'll have problems, 

ho,. ·ever , ir )OU try to load 64 
games on the Vic. l1lC 
machines load and save at 
dirferent speeds so )'ou'II prob-­
ably jus1 gel 001hing ""hen ) 'OU 
try to read a 64 program on a 
Vic. 

But Commodo re has claimed 
disk compa1ibtli1y between its 
machines. so you might be able 
10 load 64 disk programs onto a 
Vic and modify them - but 
who' s got a Vic disk drh·e? 

Spectrum's 
amazing greys 

QSb: monlhs ago I JMll'l'has.ed 
a 16K ZX81 hopinc 10 

upgrad e latu lo a 48K Sptt· 
t ru m. ll owe, ·er. I rttt ntly 
found out that 11-e 11·i11 no1 bt 
getti ng • colour td evlsion as 
txptt ltd . 

Will I be a ble to run colour 
sotlwatt. and lho will it come 
ou t In lotll ol shadn ol grey or In 
bl ack and whit e al tht rompu· 
ler's discttUoo ? 

Would I bea bfelo man lpulal e 
shades of grty using machine 
code? 

And If( cannot get shading In 
any w•y. art thttt any 
per iphcn.b lo do th is'! Jho, att 
thity ttv crs ibfe? 
MPHouul~y. 
Ha11ant, Honts. 

A Tbc first thing we ought 10 
Hes tabhsh 1s that the signal 
goes from the compu1cr to the 
1V. and !lOt vice ,·crs.a. There· 
fore, as far as your Spectrum is 
concerned. you can be con· 
nccted up to black and v..hite, 
colooror rndge-freezcr. It just 
produces the output, and i1'sup 
to you and )'Our output device 
what yoo do w11h 11, 

The refore. ""hat you ge t on 
your black and while TV when 
you run co lour software is jolly 
similar 10 what )·ou get when 
youusesaid1V 1owa1chcolour 
TV progra mmes - shades of 
grey. This can lcad1oprob lems 
- try using red print on a black 
background, forexample - bul 
in general the shades of grey a rc 
sufficiently dirferen1ia1ed to 
allow you to sec what )'Ou'rc 
doing . 

You won·1 need machine 
code 10 manipula te colour. as 
the Spec trum's INK and PAP· 
ER commands will do thi s. The 
INVERSE command will give 
you reversals. so you shouldn' t 
have any great problems with 
black and white. 
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THE ORIC-1 COMPANION 
BY BOB MAUNDER 

ISBN O 907211 03 8 173 pages price £6.95 

The Oric-1 Companion is a detailed 
reference guide for those Oric-1 owners 
who want to get to know the machine in 
depth. It includes a full disassembly of the 
Oric-1 ROM. 

Section 1 - Summary of Oric-1 BASIC 
Section 2 - Keywords reference guide 
Section .3 - The screen display 
Section 4 - Program and data 

organisation 
Section 5 - The Oric-1 ROM 

Send cheques for £6.95 (UK p&p free) to: 

LINSAC {PCN), 
68 BARKER ROAD, 
MIDDLESBROUGH, 

TSSSES 
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Which book would your mic ro want yo u to buy? PCN's review page helps you 10 choose. 

__ ,.,_zx --· . .,--... -Vlc20','T--
,.,....,T19914A ' lty KM Rtt1N ----llr -w..., .. a.95,..., 
,_132_.1 . 
Three identical books - only 
the listings have been changed 
to be machine spcafic. The 
commo n -.·ord. you will have 
noticed, ,s ·gam~·, and rat her 
poor they arc too. 

All the old ra,,ountcs are 
here unde r assumed names. 
Fru it Machine, a version of 
Simo n. a few var iants of 
Noughts and Crosses. On a 
brighte r no1c. the longer lisl· 
ings look more .,_,•o· • 
with a rea~nablc ad,cntu 
and an original game called 

New York New York 14hkh 
gives you the task or con1rolhng 
tra ffic 1n the mee1.s or the 
me1ropohs. 

It '1'-0uld be as well to get 
someone else 10 type m 1he 
ad\"cntur e 1r you plan to play it, 
as ente ring the listing W11l give 
away much of the pleasure . 

On t he whole. these books 
hardly see m worch the price, 
and 1hc effon of en1enng 1he 
hst1ngs should on ly be consi­
<kred 1f you absolu1cly canno1 
afford a cou ple of reasonab le 
game cass,eucs . 

Allema 1u,ely. )OU could 1n­
\"est the money if you arc in 

search of prog ramm ing ideas, 
although there is no docu· 
.,1enta11on of the list ings m 
1heseboo ks. PW 

DUCKWORTH 
HOME COMPUTING 

a new series 
AJ:lboobwmec,by,-.Cwrvd.kimm'~olComm~iareComput1119 

/t11ffMbonal , Mahorol1WOIOp-eeDulg~e~bl.M 
~•64and1~~10~Compvi-,~, . 

Wiid MICl'01 and Sol'lw.,.....,._ 
USING THE COMMODORE '4 

Aoomplelek:iok•the ..._ home~ lr'Offleo.rmooo..S-­
M.lc:NnN .~w'llb1refr..._OOWN 118-Pfo9nm,Nn;. •-Oii 
throuqhfflloC:Nnltoode, belorec,onmenngmgr-delallllP'WN,~ 

and 90IUld. A NCDOn °" penpherlle, and then the t..11 of the book: .., 
111-depdi. bok II the eh.pi lhM mate 11. ....ark. isldl.>ding u.a1 Sound 

lrHrfact 0.V.C. Uld the 6966 Video Comoflel' ChlD. •-'•IN M111 of 
the~.theti510 The~appendic.,N-lhefllllS-C 

andMactlllwCode~-..uwel•-al~rer.r-
tablee.ancl1~machneoode_.... ~-...., 

38,f~~"" 
CCPLORING ADVDff\JRE GAMES ON TB:£ COMMODOllE 6' 

TheoomplMe9\IICMIOQOll'CJIMr~~p&.J'ln0 , "'111ngand 
90ffVIQta...Sl.arangWUlaanroducooli10~-.anc1tJwg_.t, 

"-J , lllkM}'Oll.~lhlow.,litheb.-:~,-,yOfllhe 
&4beloteJ011.CU1...,,W1"Qllll,owown~lnpunini;aioflNllrlNDOII,. 

RQT!fflNIPll'9 , _....~.ancl~reqwced10-lft 
ad9emre ~ - uplor9d II ful ...i, 1"*' tolow I runblr cl.._... 
~ and IIN.JtylhtN~MMOll, wrillen~btheM 

15'~ s.,,,.mt», lit$ 

Othettlllte m the-- llldude 1'1ie S.-, 'tGwde IOCompuiw,• 

f:~~,lCTJl::.~':wu:n'1~'~~~ 
Code/>rogr~antMV1C' . AmanNdt.ac&M«'NJ'll'Coo, 

,,::::::::,':~f!~~~:::=,,.~~=- .. 
Wrninlor•~..0. 

'& 
DUCKWORTH 

TheOldPwoofaaor, 43~0_.. LordottNWl7DY 
TetOl-48153484 

'---llrr.t• --11r­w...,o1t7 .95 1-2 49 _.,. 
Ifs dcbarnblc -. hc1hcr or not 
Logo Programming w11laccual· 
I) get to the audience for "'hic h 
,rs best suited. Books about 
at1emath·c micro languages 
lend to be SCC"n by people who 
already know some1hmg about 
programming. but Mr Ross' 
book is emmcn1 ly suitable for 
nov1«s. 

In fact, Lego Programming 

would be a good way to $Ian 
program ming Logo as a fim 
lang uage. In that sense it's 
useful for micro buyers in 
gene ral. as 'l'-"CII as for staf f and 
pupi ls in schools. 

Thal said. 1hc book doesn' t 
rea lly achieve 1ls!itatcd a1nn;. In 
the first chapte r Mr Ross says 
he docs not aim pu rely to teac h 
people how to read ~nd write 
Logo. a nd 1hat his book docs 
aim 10 help people develop the 
knowledge and expertise to be: 
able 10 ma ke the most of Logo 
asa tool. 

Paradoxically. the book as 
oornple1ed see ms 10 be a pari i­
cular lyclearan d readableinl r~ 
duct ion to Logo program ming, 
bul fades ou t once Mr Ross 
1alks about Logo as a 1001! 

The language used lhrough· 
ou1 the book is Apple Terra pin 
Logo, but there is an appe ndix 
dealing with Tandy Radio 
Shack Color Logo, and 1he 
concepts of the lang uage arc so 
sim ple that lhc machine-~ ­
fic hurdle 1s easy 10 sur mount. 

My only real complaint abo ut 
the book is that the typeface 
used 1s par ttcula rlygruesome. Jl 

REPRINT 
SERVICE 

If you ore interested in a particular art icle or 
advertisement in Personal Computer News , 
you might like to take advantage of our special 
Reprint Service. Let our high quality reprints 
provide on attractive ond impressive addition 

to your portfolio of promotional material. 

For fvrlher details and a quotation, give us o 
call today. 

Ring 

Robert Buggs 
on 

01-636 6890 

PERSONAL COMPUTER NEWS 
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Scaled a new PEE K in microcomputing? If pr int ed yo ur tip will earn you a five r. 

rr ,·ou'n got SCH'IKlhlng to Ct'O\\ ' 

about ••• a bit or mack th11·11 
make the • ·orkl II beucr phttt 
for mkrG u.wn:, the n st:nd II 10 
PCN Micro• ·no--<>Ur rqular 
rtadtn' hints and lips page . 
We' ll pay ,o u £5 1r ,n prlnl ii . 
We' ll pay )OUntn more if your 
little 1e:m gels our ,·ott as 
mK'ro " ·a, c of lht month . Think 
on •.• and wrll t to Mkro­
wn a, PCN. 62 Oxford Scrttt , 
London WIA 2HG , 

Creatile CUl10I' 
for the Tandy 
Here arc a few hps I think will 
be of use to TRS80 o.,.mcrs. 
From J and O Bird1's Flashing 
Cursor program (PCN. usu~ 
I I) . these modifica1ions can be 
made afte r running the 
program: 
POKE32764.120turnsthe 
cursor off. 
POKE 32764. I 19tur nst hc 
cursor on. 
POKE 32766. 240 fo r fast 
flash. 
PO KE32766.245fornorma l 
rate flash. 

To choose 1,1,hkh character 
you want flashing. use POKE 
32763. 159 - CII RS code for 
non-grap hteal characters. and 
POKE 32763. 159 + (192 -
CltR Scode). 

If )'OU wish 10 be SCCfCtl\C 
abou t )'Our progra ms why not 
disable 1hc LIST com mand ? 
Use the following: POKE 
16863, 195; POKE 16864. 144; 
POKE 16865. 0. 

To re~nable the LIST . 
PO KE 16863, 192. 
Pttrr Wtlch. 
Wol/aton, Nomngham 

Make your Lynx 
scroll over 
One of the problems with 1he 
Lynx is 1he lack o( scrol ling . 
This can be a disad\·antage in a 
1ext type program when )'OU 

might want more than one 
message to appear on the screen 
a1a11me. 

The following routin e allows 
the last two or more messages to 
appea r at the §ame time de· 
pending on the number you 
want alld 1hc size of each 
message . 

FirSt dimenstOn a small array 
(M) with 1he num ber of dimen­
sions bei ng the number of 
messages you want to appea r at 

a tim e. The array ,s initialised 
with all elements at zero. 

All messages shou ld be in a 
procedure and referenced by a 
number. 

The proced ur e is as follows: 
5000DEFPROCMESSAGE 
5010M(O) - M(I). 

M( l )-M(2).M(2) • M 
5020CLS 
5030GOSUB5100+M(0)'30 
50<0GOSUB 5100+ M( I )'30 
5050GOSUB5t00+ M(2)'30 
5060 END PR OC 
5t00PR INT 
51 IOPRt NT 
5120RETU RN 
5 130PR INT 
5t40 PRINT"'l'I II SIS 

MESSAGE NO I" 
5150 RETURN 
5160PRJNT 
5170 PRI NT"11 11S IS 

MESSAGE NO 2" 
5tllO RETURN 

This can be exte nded as much 
as 1s required. each message 
taking three lines. The firSt 
{lines 5100-5120) bcmg a blank 
message . 
K l'Walkrr. 
Uam1/tor1, L.anu,k.JJ11rt 

Jupiter Ace 
on the RUN 
I was very surp rised to read lhe 
letter from Ralph Lorenz 
(PCN. issut 18), who claim s 
that by defining a word: 
; AUTO SAV E RUN ; 
on 1hc Jupit er Ace. )OU can 
make )'Our programs auto-nm 
on loading. 

I hu·ctnedmany11mc,;1oge1 
my progr ams to auto-run by 
using routines s1m1lar to this 
and not one of chem has 
worked. It leads me to wonder 
whet her Ra lph has a later 
\ersion of 1he ROM. 

Once the program has bee n 
sa\•cd 11 wilt run . because the 
SA VE routine ,s called from 
within the "'ord AITTO. 
I lo,..eve r, when you reload the 
program. you arc calhng 1hc 
LOA D routine from within 1he 
ouler interprete r (the ROM 
rou tine "'hich re11ds the 
keyboard and scans lhc input 
buffer. "'hi ch starts at address 
1266 or 04F2 hex). On success­
ful loading a Jump ,s made back 
10 the oute r interpreter routine 
a1 1273 (<MF9 hex) "' hich pnnts 
'OK. alld the n proce eds to scan 
the inpu1 buffer "'h1ch . unless 
you typed anything after 
LOAD 'NAM E •. is em p1y. 

Thc on ly way round this 1hat 
l' \·e (oulld is to BSA VE the 
whole dictionary u~ng 8192 
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290<*.ll,...IICl"l •oo• IIU_,--lt""'S......:,Jfll'<t •oo 
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... ..... )Ot"l't < • •• 1• ,,. , ... 

r.....ttt4CIM..W- ... ...._.,,_,_,..,, 
HERE OVE R - BSA VE 
'NA ME '. You now h»c •he Straight to 
:;~b!:~~~~~~;h;e~~~:: the point 
this. enter the following: This short subro utin e in CBM 
: CO PY 14278 DO IC~ C, Basic will provide a substitute 

LOOP 253C.233C.: for PRINT USING on any 
CRE ATE RESTORE COPY Commodore machine wi1hou1 

REDEf1NE CO PY 1his useful function. 
Now. assuming the word that ThcvanableX 1sthenumber 
runs your program is called 1obeformattcd.thcsubrouune 
RUN. edil 11 to read: R UN re1umsastringVS.whichisthe 
FAST RESTORE CALL etc.. fonnaucd number . If X is a 
thcntypein8/91 HERE OVER total it is desi rable to round up 
- BSA VE 'NA ME ' RUN and or down 10 two decimal pl aces 
your program can be reloaded using the expresst<>n 
usingOOBLOAD'N'A M E' and X•INT(X• too+ .5)1100. the 
it will auto-run. maximum number of charac-

Thc word CO PY ooptcs up ters in VS is 10. including 1hc 
the ROM routine at address 78 decimal point, tg 9999999.09. 
(4E hex) which sc:ts up the D £ Rol/t, 
character se t on system in· Byflut. Surrty 
1tialisa.11on . includmg all ---------
grap hics characl ef$. Converted with 
t;.:r.:tf% a Shafll POKE 

A sound idem 
for correction 
Since: the Lynx checks lines of 
Basic for e rrors as they arc 
entered, 11 is necessary for 1he 
user 1ochcck that each line has 
not been rejected. before en ter ­
ing a new one. This cons ider · 
ably slows down the entry 
pro«ssandis 11ringonthcc)·cs. 

I low much nicer it would be if 
the compute r made an audib le. 
rat her 1han pure ly \'lsual. fuss 
o,·cr errors. Try this J)le« of 
machine code. Enter the moni· 
to r a nd type the following: 
M 6282 F5 3E 07 CF Ft C9 18 

F8 (return). 
To turn this off you can 

PO KE&6288.&C9. alld to rcs · 
tore it POKE&6288.& 18. The 
code will disappea r afte r NEW 
and has the di sad\·a nlagc of not 
allowing the use of the (unctions 
USER 2 alld USE RJ which 
were formerly 'NOT YET IM· 
PL EMENTE D'. 

To speed up compute r re· 
sponsc and prin1mg. type 
D POKE&622F.&25B. To;, 
stops the computer from clear­
ing every new-l ine. 
D POKE&62FF.&35 18 put s 
things back to normal. 
Jon Chalmers. 
Godstortt, Su"tY 

There is a very easy way of 
conve rting POKE codes 10 
ASCII on the Sharp MZ80K. 
All you do is enter PRINT 
CIIRS (PEE K (3270+N)) 
whe re N is the POKE code. 

Before you try this. you must 
switc h off the PEEK protect 
with PO KE 8048.1 for disk 
Basic . or POK E 10167,1 for 
tape Basic . 

A simple screen dump would 
be; 
IOFO RT• 53248 1054247: 

PRINT/PCIIRS( PEEK 
(3270 + PEE K (T))); 

20E•E+l; IFE•40THEN 
E • 0; PR INTIP 

30NEXT 
Sttphtr1 Godf rey, 
1/ayling Island, I/ ants 

CLOADingtime 
on the Dragon 
On the Dragon. the equivalent 
oft he Basic com mand CLOAD 
in machine code is a routine 
called from the ROM a t address 
468CM). When using this com­
mand the program name is 
im material. 

Two other useful loaca1ions 
arc 32789 and 32792 which. 
when executed. I urn the cassct· 
tc relay on and orf rcspccti,·ely. 
Nicholas Dysor1. 
l rchattr, Northar1u 
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RAM ltlelDOrY as standard, • 9 colou r s • 32K • nded Microsoft colour basic expandable to 6.0. [ttt rd • 6809£ CPU • p&P as standard • Typewri te ~ ~~Y:t .... ns x 6 )Ines • ~ Advanced iound feature £i?S. OO d 

1. mi w I w.xJcw e 84, + casktt~ drtdc + OJSt c~rs 
:ie:r::1:1c!!~a~~~~,5these OUR £

2 
p&p code 

PRICE 55.00 d 2 . m, w, w:x:k:w e S4. + cesKttt Ck:ck + Introduction to Bmlcs Part I (MlnUIII end t c:asKtta to takt: )QI ~ the l'nt stq)I in C~ ) + OfM Dllta BMC (lnfom'lotion Storag,t Pro,-amme ) + 2 OJSt CO¥Cn-
l f purchas~ separately these it~s would cost 013. 00 

~~CE £283.00 d Prtnter & Cab~A nd necessary cable ..•.. t.232.30 3. m1w1w:xJc.we&4. +'« 15'1didtdrk se1KoshaGP\ a .. tlt,95 + 8oticot10disk~tta + 2~covc~ Pair of Joystic ks · · · · · · · · · · · · · · · • · · · · · • 
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A Chromasonic special . 

On~ £5 worth of 
Software* you buy from us, CNer the 
counter or by mail, we'll give you a 
SOp AOC So, with a £20 purchase, 
you get four AOC"s and so on. 

The same applies to Hardware, 
but here, we give you a SOp AOC on 
~ purchase qf £10, or multiples 
of £10. And that goes for everything 
in this advertisement, •except the 
BBC range. And virtually everything 
else that we sell. 

On special promotion package 
deals, which include Hardware, the 
Hardware AOC offer applies. Collect 
your AOC s and use them as 
payment or part-payment for any 
purchase you make from us at any 
time upto 6 months from date of 
purchase. Sooy, we can't exchange 
your AOC"s for cash. 

Our Guarantee 
1 full yes for labo.K and pa,t> on Oil Hardware 
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Plug in the TI Mini Memo ry Module and your Basic programming takes off, says Stephen Shaw. 

TI memory jogger 
n 11 Mini Memory Mod ule ma)' be 

sed as a file for data or proa rams; as a 
mcanso fwri tingandrunn ingmac hinc 

code programs; o r as a means of extending 
thcfc aturcsofTI Basic. I I is lh~last facil ity 
that we ue abou1 to look into . 

When the Mmi Memory Module is 
inscned into 1hc cartridge slot. wha t 
difference does it make to programs in TI 
Baste? 

Seven new com mand s arc added, five of 
which a rc relevan t to programs in TI Basic: 
CALL LOAD, CALL PEEK. CALL 
POKEV . CAL L PEEK V. and CALL 
CH ARPAT . The othe r two, CALL UNIT 
and CALL LINK . a rc concerned onlywi lh 
assembly-lang uage programming. 

CI IA RP AT 1s used to return toa siri ng 
variable 1he current dcfini 1ion of a charac· 
ter. For example: 
CAL L CII ARPAT(65,AS) 
will place the string '003844447C444444' 
int o the va riable AS . 

It is also ix,ssib lc to use the subprog ram 
to retu rn severa l definitio ns in one go: 
CALL C IIA RP AT (65.AS , 66. BS. 67. 
CS. 68, 0$, 69, ES) and so on. 

By being able to rc1urn a characte r 
defin it ion in this way, i i is possible for a 
progr am to return a characte r on the screen 
using CALL GC H AR and then, using 
CALL 0 -IARPAT , to return the defini­
tion. The program can the n modify 1he 
definition. 

This can be used in a pseudo high· 
resolution drawing routine, whe re charac· 
ters are continually redefined as the cursor 
is directed around t he scree n. 

1bc other four commands arc of great 
interes t . as !hey permit you 10 look at and 
amend the contents of the machine's 
memory. 

In TI Bask. the pr ogra m resides 1n visual 
disp lay processo r RA M, and the Mini 
Memory command CAL L PEEKV pro­
vides the on ly way to look at this a rea of 
memory. 

lbcoo nsolc has '16 K of RAM' but this is 
not directly accessible to the CPU . The 
on·board RAM is oontrollcd by 1he visual 
displa y processor (VD P) and 1hc CPU has 
access 10 only two bytes at a time . 

In issue 8 of PCN I gave a program to 
invest igate the sto rage or program s in the 
Expansion Memory. Here isa progr a m to 
look at progra ms stored in Mini Memory. 

If you have a disk oon1rollcr . it should be 
switched off before you swi tch lhc console 
on. as memory is otherwise used dif· 
fcrcntly . 

Key in the pr ogram in th is order and do 
notcdi 1 it. 

100 REM PCN 
110 A • B+2 
120 CS• DS&" E " 
130 FOR I• 16383 TO 16350 STE P - I 

140 CALL PEE KV ( I, V) 
150 PRI NT I; V; CH RS(V) 
160 NEXT! 

I lcrc is the rcsu ll: 

MEM VA L MEAN ING 
16383 0 END OF LINE 
16382 32 SPACE 
16381 78 N (ASC II CODE) 
16380 67 c 
16379 &) p 
16378 32 SPACE 
16377 154 code for REM 
16376 7 Length of hne 

1(,375 0 END OF LINE 
16374 50 2 
16373 I ABOVE NUM BER HAS 

ONE DIGI T 
16372 200 Next byte is \engl h of a 

number 
16371 193 + 
16370 66 B 
16369 190 -16368 65 A 
16367 8 Length of line 

16366 0 END OF LINE 
16365 69 E 
16364 I Abovcstring hasonc letter 
16363 199 Next byte is length of a 

string 
16362 184 & (concate nation) 
16361 36 s 
16360 68 D 
16359 190 -16358 36 s 
16357 67 c 
16356 10 Lengt h of line 

'A program can, with 
care, write a 
new program 
over itself 

The above repr ese nt s the oodc for the first 
three lines of the program. 

If you compare theabo,•c resu lt with the 
simi lar list in PCNiss ue8. 11 is inte resting to 
note 1hat TI Basic has added a ~ce afte r 
the REM text of line JOO. 

Once the mea ns has been provided to 
look a t the program in memory. it 1s 
possible to amend the prog ram: a progn.m 
can. with care. write a complete ly new 
pr ogram ove r itsel f. 

Here is an example. Type in the 
following progra m in th is o rder : 
IOOREM PCN 
II OCALL PO KEV (16379. n. 65. 71) 
Before you RUN the pr ogram, LIST it . 
Now RVN it and LIST it again: notice any 
change? 

This is a very simple example. but 1hc 

means has bee n provided 1ocarryout some 
\'Cry ~rious progra mming. 

You will no1c the ins truction not to edit 
these exa mples: the computer holds the 
program lines in the order that !hey arc 
keyed in. Try the abo,,c two-h nc program 
again, but before you RU N it,cdit the first 
line to read s.ay PCW . an d try again. 

1bc computcrcan find its way abou t the 
program lines by means or a line index, 
which appears below the program in 
memory. If you are rewriting a program 
line using PO KEV. you must either ensure 
the new line occupies lhe SAME number 
of bytes as the old one. or you face the task 
of rewr iting t he line index as well. 

Exte nded Basic uses a diff erent memory 
map from TI Basic. When TI Basic 1s 
sclcc1cd, some or 1hc memory used by 
sprites is not in use , and it 1s possible to 
N>KEV values there 10 provide hm1ted 
spri1cs using TI Basic. 

The TI Basic int erpreter doe s not 
recognise sprites. and in some inslanccs 
you oould cause a sys1cm lock-out. If you 
do. swi1ch orf and stan again . 

The examples give n below will work 
wi1hou1 fuss . 

Sprite informa tion is divided in10 three 
areas of memory: 
• Initia l po5i1ion 
• Velocity 
• How many sprites arc moving ? 

Th e initial posi tions of the spri tes are 
kept in a n area of memory v.h1ch is above 
the TI Basic scree n map bul below 1hc TI 
Basic oolour tables . There is enough 
unused mem ory for three sprites to be 
defi ned . 

'The velocity val ues arc kept in an are a 
used by TI Basic for the va I ue stack.. but it is 
possible to push 1hc stack down by 
rede fining cha racters. 10 leave lhc ,·cloci· 
ties free from stackintc rfc rcncc. 

1llc number or sprite s moving is loaded 
in the small CPU RAM in 1he CPU. 

Here is a simple example . placi ng one 
sprite on screen and moving ll: 
100 CA LL CLEAR 
200 CA LL PEEKV (768,98.128,161.1, 
208) 
JOO CALL POKEV (1920.20.20) 
400 CAL L LOAD (-31878. 1) 
500 GOT0500 

Line 200 defines lhe in1t1al spri te 
positio n , its colour and shape: 768 is the 
base addr ess in memory, 98and 128arcthe 
posi1ion in pixel row and column ( 192 pixel 
rows a nd 255 pixel columns rep resent the 
full screen): 161 is the character. Thc 
equivalent ASC II code is arrived at by 
subtracting 96: hence 161 is characte r "A'. 
The of fset is always 96. 1llC figure I is the 
spri1e colour. Use the standa rd oolo ur 
codes. but deduct I: the 1 here is colour 2: 
2(W! must always appea r at the end of the 
sprilc POKEV . whether one. two or three 
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sprites arc defined . 
Line 300 provides the sprite wi1h a 

velocity: 1920is the base address. and each 
sprite then occupies four bytes . The last 
two are used by the compu ter and can be 
loaded as zeros in the POKEV . The two 
values are row and column velocities from 
Oto 255, which represent -127 to+ 128 in 
Extended Basic. 

Line 400 tells the CPU that one sprite 
shou ld be moved. 

For more than one sprite, the eq uivalent 
lines 'NOuld be : 
200 CAL L PO KEV (768,98,128.161, 1. 
88, 128.162.2,95. 156, 163.3,208) 
and 
JOO CALL POKEV (1930,50,50,0,0. 
130,2.0,0.5, 140) 
and 
400 CAL LL OA D (-31878.3) 

Here arc some u.mp lc programs to try : 
100 CALL CLEAR 
110 MEM• 768 
120 FOR X• OT03 
130 CALL POKEV (MEM+X •4,20+ 
X • 3, 140- X , 9, 161 + X,X) 
140 NEXTX 
150 CALLPOKEV(780.208) 
160 GOTO 160 

100 CALLCLEAR 
110 FOR T • ! TO l 50 
120 CALL PO KEV (768,30 +T ,40+ TI 
2,161 +Tl2, (T/10)+ 1,208) 
130 NEXTT 

If you wish to use moving sprites in a TI 
Basic program, first define the follov.ing 
characters: 

100 FOR T• 96TO 159 
110 CALLC IIA R (T , "O") 
120 NEXTT 

Characters up to 140 or so can be 
subseq uently redefined withou t halting 
your sprites. The othe r null defini tions 
serve to keep the variable stack from 
growing so that it overwrites the data, 1hus 
halting your sprites or crashing your 
program. 

'The scree n resides in VOP RAM O to 
767, but using POKEV is no faster than 
us.ingCALL HCHA R. 

The Colour Table follows the screen, 
and TI says it starts at 768. In fact it starts at 
783, which is why we can use those sprites. 

One byte is used to define the fore· 
ground and background colour of each 
characte r set . VOP RA M location 783 is 
where the curso r and edge character 
colours are dcfi~ d. We can the refore 
change the cursor colour by POKEVing 
here. 

Turn each colour value into a 4-bit 
binary number. after subtracting I from 
the usual value, tg: 
BLAC K • normalrode2 • BlNARYofl 
which is SOI 
WHITE • norma l code 16- BINA RY of 
15 which is SOF 

To define the cursor as black on white, 
we piact lhe black binary number before 
the white binary numbe r: SIF. Now this 
8-bil binary number is converted lO 
decimal: SIF - digital 31. 

So: CA LL POK EV (783.J I) will change 
the cursor colour. 

TI says the Cha rae1er Tables run from 
VOP RAM J024 to 1535. As each 

character occupies eight bytes. this CO\ers 
only characters 32 to96 . 

What of the rest? 
It seems the smalle r characters arc 

normally der ived from the large ones by 
the removal of tv.o bytes of information. 
thus allowing an extra ~t of charac1ers 
withnolossofmcmory. Howe\'cr. v.hen 11 
is ne«ssary to define the small cha racters 
and ASC II codes abo\e them. the dcfini· 
tions arc placed above VDP RAM 1536. 
Then follows value stack. string space. 
sym~ tables, line index and finally your 
program. 

1ltc cursor is also defined in VOP in 
RAM in eight bytes from 1008. v.hilc the 
edge character (31) is from 1016. 'The 
normal characte r definitio n is in 16 
hexadecima l cha racters. 

VOP stores the defin ition as the digital 
eq uivalent of eight binary numbers. Each 
row of pixels is defined in one byte. In an 
8-dig1t binary numbe r. each number has a 
specific digital value: 
128 .. 64 .. 32 .. 16 .. 4 .. 2 .. I 

Each o,i pi-11:cl in the line is summed with 
the others . giving a full line total of 255 if all 
the do ts are on. 

If the left-most pi.xel on ly ison. 1hc, alue 
placed in VDP RA M is 128. and so on. 
Thus a box cursor can be defined as: 

CALL PO KEV (1008,255.129.129.129. 
129.129,129,255) 

To revert to no rma l cursor and dcfinilion. 
use QU IT or switch off. Or redefine! 

As you can sec. the Mini Memory 
Module can be used to ma ke your T I Basic 
programs much more inte resting. 



In the first of thr ee part s, John Noad put s you on the tra il of creati ng your own adventure. 

Micro in wonderland 
~

c time can be past . present o r future, 
nd the place can be anywhere from 

Ancient Rome to a far distant planet a 
thousand years from now. 

One of the greatest advan1ages that 
Adven ture games bestow upon their 
players isthcgiftoffrccdom. The freedo m 
tobean)'OOC you want to be, at any11mc in 
history, in any place between here and the 
edge o r the universe. The only limits 10 a 
computer adventure game arc those set by 
the ingenuity of the writer /programmer. 
So. ifyou',;c ever thought of creating your 
own adventure but wcrcn"t quite sure 
where lOllitart, PCNcan help. 

In the next fcwwcck.s we'll be looking at 
some of the most impo rtant features 
involved in creating any adventure. So let's 
get dow n 10 business. 

The plot 
J ust like anyot hcrs1ory, an adventu re has 
to have a plot . It has to have a beginn ing. 
set out by the writer , a middle, which 
depends equally upon the wri1er and !he 
choitts made by the player. and an end. 
where 1he pla)er rctt1"e 5 a JUSI re"ard for 
having avoided a ll 1he traps a nd sohed all 
the prob lems~t by lhe writer . 

Sounds comp ltcated? Well please don't 
be put off. If prof essional writers a rc to be 
bel ieved theyo ften slar t out wi1h only a few 
rough ideas about where their story will 
start a nd where 1t'llcnd. The rest gels made 
up as 1hey go along. 

All you really need to begin with is a 
starti ng poin1. a rough descrip1ion of the 
scning and purpose of the adven ture, and 
some idea of how it ought to finish. 

The map 
Once you ha, ·e a basic idea of what your 
adventure is to be abou t the next importan1 
step is to make a map of t he area within 
which the adventure will take place . But 
before you start to draw 1he map there are a 
few t hings you· 11 need to take: into account: 
• Scorage space. If an entire ad\'enture 
program (in Bas ic) wilh 100 rooms. a 
dcscrip 1ion for eac h room o'220cha racters 
(average). and an array of mo,cmcn t 
codes, is loaded in1oa computer i1 will ta ke 
up approx imately 40K of RAM. An)one 
using cassclte storage and a 48 K S)'Slem 
should take 1his as a rough guide to 1he 
max imum size o f their maps ;~ 100 
locations/ rooms. 

Howeve r , if you arc using a disk storage 
syslem then )-OU can aim considerably 
higher. Ail hough it will mean a pa use of 
about five seconds for each mo ve, a disk 
refer encing ad,'tnture may con tain as 
many as I .CXX>roomsforeach IOOK ofdisk 
storage available. To get the maxim um use 
from your disks put t he master prqgram on 
one disk and the room descriptio ns and 
movement codes on aoo ther . 
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• Will the ad, ·enture be linear or mulll· 
choice'! Roughly speaking 1he d ifference 
between these two a ltcrna11,e s is th is. A 
linca radv cnturc has onl) onerorrcct rou te 
to the final goa l and only one correct 
solu tion 10 each problem. Thus the map 
can be quite small with only a few detours 
and dead ends included because 1he main 
poin t is to solve the proble ms. 

Jn a mult i-choice game the comp lexi ty of 
the map is often as importan t as the 
problem solving. There may be more 1han 
one solucion 10 each problem - you could 
kill a dragon with a s"'·ord, found in one 
room. a gun. found in anolhc r room. or 
simply d rop a ba nana skin for it to slip up on 
while you escape. So, generally speaking, 
linear gam es can be based on quite small 
maps, v.hile in a multi-choice game 1he 
bigger the map 1he bette r. 
• Will it be a lcx l advenlure or tcxl and 
graphics ? 'The problems in,·oh·cd in writ · 
ing a tex t and graphics adventu re. as 
agai nst text only, ar c twofold, In the first 
place !he graphics should positi,·ely add to 
the playcr'scnjoymentofthegameso they 
need 10 be of a fairly high standar d . 
Secondly. and mos t importanl in this 
context, the graphics screens on many 
micros are part of the user RA M. So using 
graphics may well mean losi ng storage 

space. In the case of disk refe renc1ngga mcs 
this on ly means that the masle r program 
may be affecte d . And not ma ny game 
program s need that big a chunk of RAM 
anyway. Fora casset te-based game the use 
of grap hics may dras.1ically reduce the size 
of map you can use , unlcs.s you can 
compensat e by writing the program in 
machine rode. 

With these thr ee thoughts in mind we 
can actuallybegintolayo ut a map . For this 
you'll need sc,·eral sheets of pape r , a 
pencil , eras.er and al lcasl t'l\o-O or three felt 
tip pens. in diffe rent colours . For simple 
maps the paper can be divided up iniofai rly 
large sq uares. 10 hold a room number and 
name . This allows movement North. 
South.East, Wesl. Upo r Down . For more 
complica1ed maps the paper should be 
divided up into octagons (sec illustra t ion) , 
to allow mo,emcnt North . Nonheas t . 
East , Sou1heas1. etc. 

Since it' s very unl ikely that you 'II be ab le 
10 draw up a map to your comple te 
satis faction at the first 1ry don't " 'Orry 100 
much abo ut where to put the start ing 
locatio n. The centre of the page isasgooda 
posi t ion as any. Now number and label that 
loca cion . S1ar1 numbering from l, 1101 from 
0 - you'll sec why when we get to the 
movemc n1 codes. 
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Dist ributors. Dealers. SOttware houses. Systems 
integrators. Retailers. OEM"s. In fact anyone who 
makes a living buying and selling computers. software 
and peripherals. So whether you're new to OP /WP or 
know the business backwards. CTF is the event you 
mustn't miss. 

How can CTF help you sell more? 
The exhibitors at the Computer Trade Forum under· 
stand your needs. That means they'll be talking your 
language. Quantity terms. Discounts. Marketing 
support programmes. Delivery schedules. The whole 
range of services to help you sell more. 

Who wlll be at CTF? 
Texas Instruments. Logica. DEC. Systime. DRG. Zygal. 
Motorola ... and many more! And for every name you 
know there"II be many you don't-wi th products that 
could well be your next year's big seller. 

Why CTF Is different! 
The Computer Trade Forum is the only show that 
understands what volume buying really means. The 
atmosohere, the choice of exhibitors, the absence of 
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Post the coupon today 
The general public is not invited to CTF. The 
emphasis Is on volume business. And for you it's free! 
Just fill in the coupon and we'll send you free tickets 
(worth £3 .00 each) by return of post . 

If you need to know more. call 01-747 3131. 

rt1t1t-------~ , 
I •• ~32:~~:~~~=.~~d~nW450l I 
I Ptease send me·-------- free tJCkets for myself I 
I and colleagues. I 
I Name I 
I Position I 
I eom~~ I 

:-~ -~~: I O lam Interested In ~~ ) 
I exhibiting at CTF '""""° ___:::; 
L:.:_--_:=.:___ - ---
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Break through !! 

Available 
tromstcd; 

NOW! 

NEW STOP PRESS NEW 

Colour Genie Owners 
World Exc luslv ell 

Now you can connect Disc Drives to your Colour Genie with 
the WIZARD interface for £99 only -t he WIZARD interface 

QDOS 
OOOS II lht clilc o,>efnng Sys11m tor lht 
Cob. 0.. 'dtWu:Wd inNfface 
00051**-ll'lduOI 

Aulo, eu.c. Clodi.. Co9, . 0.. , Ow, Dunoc>, 
Formet.F,-, UU,,Lilt.l.olld,Prinl.~ 
'*"- · r.,,,., TrKe 

0005 • alll:) ~ clN9'*t ID R9.:i 
,nd v.t1'I filN NI up by moet <Ille Of**'; 
~ lorlhtVideoO....w:!TRS-«> MocW 
I oornp.,1er1 You can......,,........., your 
MefMd~~ 

0005£35 

• SPECW. INTRODUCTORY OFFER* 

Buy the Wizard interlace and • dtsc dnve 
from us and get OOOS FREE. 
Forexamp6e: 

t 
Wizat d 99 

Canon110Driv9 169 
Ribbon cabte 19 

TOTAL C287 
wilhFREEOOOS 

CANON ali m Dlac O.ivea 
110-iO tracklll'igleslded ........ ........ £16'9 
21040trldcdout>ktt«ted ..... (209 
22080 track doub•u ided .... ..... . £269 
RibbonCllble............ £19 
CobJr Genie 32K .. . C 146 

MpncffeKclusiwolVATandC.mage 

GENERAL NORTHERN MICROCOMPUTERS LTD. 
OeC)l. WM1063,8 Whitworth Road, Southw.stlndustrial Emte . 
Peter,ee, Co. Oumam. SR8 2.JJ. 
Telephone: PMer1M (0783) 860314 (24 hCM Answering Setvlce) 

-=~­% 

jRME!l YOUR HOME COMPUTER SPECIALISTS 

ATARl400 + 800 

400 + Basic + Recorder 
+ Joystick + 5 blank 
cass. + demo cass. 

£185 .00 
400 as above but with 
48K £264.00 
800 as above wi th 48K 

£339 .00 

EPSON HX20 

HX-20 
OX-10 

SHARP 
MZBOA 
MZ80B 
PC1500 
PC1251 

(462 .00 
£1995 .00 

£399 .00 
£799 .00 

(155.00 
(79 .95 

Dragon 32 
Spectrum 
Oric1 (48K) 
Aquarius 
VIC20 Pack 
CBM64 

SordM5 

TV GAMES 

£169 .00 
from £99.00 

£139.00 
£79.95 

£139 .00 
£199 .00 

£149 .00 

Atari + lnte ll ivision 
Soon - Coleco + Vectrex 

All prices inc VAT. 

24 GLOUCESTER ROAD BRIGHTON 698424 
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<11122 From now on thcd1rcct1onthat}'OU plot 
for each mo\ 'C wdl depend on what is 
happening in the ad,enturc. Take a nother 
look at the illustration . You'll sec that l\·c 
numbered a "hole block of &ocations (the 
squares don' t count as rooms). This allows 
for a range of di fferen t mo,..cmcnts . 

Let's suppose 1hat a large obstacle is 
occu pying rooms S.8. 9 and 12. In th1sca.se 
I would tea1,·e that area un·numbered and 
the only legal movement away from the 
startwouldbc2.4. 7.11.etc.orJ.6. 10.13. 

In another situation I might want to use 
that same area as a swamp or a minefield. 
In that case all the rooms ~·ould be 
numbered but the pla)er would be sucked 
down orblownupifheentercdrooms8and 
9,say. 

Alterna tivcly.1froom 1 was situated ma 
forest or ca,·e then legal mmcs might 
follow a series of twists and turns - I . 2, S, 
8.1 1,IS, etc. While ,f I "ere on a c11y street 
or tra, ·clling 1n outer space most mo,·cs 
would follow a straight line - I. 5. 12. 19 
... l t 'syo urgame.Aslongas)'OUgi\'et he 
playe r a fair chance )Ou can lay out rooms 
and paths hO"-c\'er )'Ou like . 

Creating characters 
One of che great unsettled quescions 
discussed among compu ter adve nturers is: 
Should a player's fantasy character be 
dtc'tated by the player. or by the compu ter? 

In practical terms this means the 
difference between gh'mg the pla)·er a 
nu mber of character poinb to d1str1bute a.s 

ADVENTURES: PART 1 

he wishes within a fixed minim um and 
maxi mum. or having the compuler do the 
same job - usually m a fairly arbit rary 
manner with the aid of a random number 
generator. 

Next week there'll be more abo ut maps 
and characters. plus a description of how to 
plan movemencs and set up mo\'ement 
codes. 

BAR ~theCOffedpowet"andl.rieashthe 
rac:lloactNe ball towipe:OtJ. the rnil:Kdour~ 
Mr§. Toorru::h1)(71¥e1'andthebalWIIJUSI~ 

BLASTER =-=~ .95 

Youaretrappedll'lthe MEMORY Memory Map' (a three 
dmensoonal mo,e) . Yw 

JobistoMd,p.xwayout.Keep,;oo, MAP 
moves'°"'''"""°""''°""°'~ £4 .95 

I ..,., .... _._ 1~~-~ I 
• ....,._,, W21ED Tel:01-4021122 ·--- ·--- • 

POST FREE 
Send a cheque or Postal Order to 

BYTELANO-POBox 57 Sawbndgeworth,HertsCM2J 9EC. 

• o u•11t•YMOiMOltCAUl#AMO ... ,OltYOUlt .. &I -
PCN SEPTEMBER I.SEPTEMBER 7.1983 



Back from the brink 

O,. U.. ~ :tlleNlllt filtlllellt'll .. ill• l 24'.t~wttli• 54-w.y&n,c;anl CNMdM'. Y• _..tlleur* ,..... MN. 

In the bcg.inning (circa 1981) the Micro- more useful subroutines, md udmg 1hc giving a resolution of64 x 64. 
tan 65 compu1cr system was brought to registers and locat ions that arc used or that In an expanded system fun her optionlo 
fruilion by Tangerine Computers as a may become corrup ted. include a 64 x 25 colou r board with 

singlc·board. 6502-based kit. Its main Documcnta tton fo rt he Micro1an's Bask tclctcxt·sty lccharacccrs. lowcrcase ,block 
attraction was the fac1l1ty 10 build 11 up to a is 3\'Cragc but dots ha\e \Cry useful ext ra graphics and inverse o r flashing output . 
complctecompu1cr system. sectio ns dcta1hng .1hc us.c of logical opcr· Th is board has both monochrome and 

About t0.000systcms~ercsa;ld.desp1tc ators. space a nd time op timisation of RG8o utputsbu t thc re 1sanoptional PA L 
litlleupos ure. whcn Tangerincdec1dcdto programs, !he USR(X) functions and a hst encoder and UHF mod ulator to produce 
d1sinhc ri1 11s child. Howe\le r . Tangerine or fo rmula e to de rive mathematical func- compos ite video. 
dealers M1crotanic Computer Systems hOtlS not intrinsic to Basic. For high resoluttOn graph ics, a 

:~~;:~i~I! ~::~: ~~:C~ystem and is now Keyboard ~=~:':on ~fc~ a:g~~~u~.:C rd~! 

Presentation 
Tbc Microtan 65 is principa lly popular m 
kit form (.stt page 30). a llowing you 10 
expa nd m the manner 1hat best su,1.s your 
requirements and you r ba nk balance. 

Any of che boards can be supp lied 
ready-buil t and some, like the disk con1rol­
ler , can only be bought this way be.cause or 
1hcir complcxi 1y. 

The \\ho le system is housed in a sma n 
19in frame with a very neat swi1ched po\\ er 
supp ly. A high-quality ASC II keyboard 
with numeric keypJid is also a \'a1lab le. 

Documentation 
11\crc a rc sepa rate ma nuals for all the 
individual components in the sy!)tem . All 
arc of good quali1y. The document a tion 
for the main board is typical: it includes 
adequa te cons1ruc1ional notes and does 
not au empt to hide informa tion. 

Because 1he boa rd may be used m 
stand-alone fo rm for machine coding. 
dc 1ails of the 6502 opcodcs arc t houghtfu l­
ly provided, as well as a rew games list ings. 

Most notab ly. a comple te annolat cd 
listing of the momtor ROM is also 
provided with deta ils of how lo use the 

Two options arc available ror use with 1he also available . Both offer a resolution or 
system: a keypad and a foll ASCII 256 X 256. Neither was suppl ied on the 
keyboa rd. Both plug into the same socket review machine but extra software is 
on the Mkro lan 65 b<Nird and can be used available lo drive them. 
m the most min imal co the most complex Micro1anic says an 80-oolumn board is 
systems as the system firmv,,arc configures under consideration and a final bonus 10 
itself automa tically to the device in use. grap hics progra mmers is the ab1h1y 10 mix 

The keyboa rd is a 73-kcy, full tra \ el. tcxtandcok>ur high resol ution graphics on 
typewriter pitch type with scparale ea~ screen. 
and shift Ioele. The latte r rca1urcs a 
warni ng LE D a nd acts exacUy as ~sits 
cou nlcrpar1 on a 1ypcwri 1cr .,.,h1le the caps 
Jock forces letters only into u~r case. 

This is well thoug ht out and provides 
options which should suit most users . 
Aut~rcpcat is unfortunately omiucd. 
a)Chough there is a repeat key. 

Thc keyboard may be housed in a lleavy 
black meta l case .,.,hich iscertainlystro ng if 
rathe r star k and angular-looki ng. 

Display 
A variety of options exist for video output 
or -.hich the most primi tive is a 32co lumn 
by 16 row, upper case only display of 
outs1a nding stability. This circuitry is 
contained on the Microta n 65 board. 
Furt her choices on the main boa rd include 
lower case and a limited graphics facility 

The system 
The Microtan 65 is basically a 12·slot 
mo1hcrboa rd with a 64-way Eurocard 
connector ca r') ·ang the bus info rmation . 
Th ree of the slots are dedicated to 
pa r1kular boards. namel y the Micro 1an 65 
board , the TancI 7K RAM card. and lhc 
TAN DOS disk controller board. 

These slots arc all clear ly marked and 
have the con nectors offset to avoid errors. 
A smaller two-slot expanstOn board is also 
a vailable to house the Mic:rotan and Tancx 
to form a discrete ly powerful package. 

The complete syste m bus hali cxtcnlii,·c 
paging facilities con 1rolled by software f 
swi1chcs Vl'hich arc sensibly located in the ~ 
system ROM area and a llow up 102S6K or ! 
memory to be accessed at 1he flick of a 
switch. 
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The M1crotan 65 board 11sclfhou~s !he 
6502. IK of RAM . IK of ROM . 1hc 
keyboard mlerface a nd the video c1rcu1ls. 
The Tancx board is 11s clos.esi companion. 
provH.'.hng full add ress derod1ng and data 
busbuffcnng 1hat could nol be fined on 1he 
M1crotan. 

The memory map of 1he sys1cm is 
allocatedby th1sboa rda s47Ko f RAM, IK 

PCN SEPTE.M8ER I-SEPTEMBER 7. l\l8J 

of 110. and reserved areas for languages m 
ROM and system firmv.arc 

h also prondcsa cons1derablce11:tens1on 
lo the system as lhc board can hold uplo 7K 
of extra RA M. 14K or EPROM. and t v.o 
6522 Versa11lc ln1crfacc Adaptors g1,1ng 
32 l;Ohne s. Someof1he I Ohnesarc used 
to pro1,1de the cassette and RS232 inte r· 
faces. others pro,1dc a Cen1ron~ prin1er 

port bu t lhC) ma) also be u~d for 01her 
purposes 

Expansion 
The TANRAM board forms the mam 
memory expansion for the S)Stcm v.11h 7K 
ofsla t1c RAM and 3:?K of d)nam1c RA \1 
usmg 4116ch 1ps . This boos!~ 1hc ~,.,1cm 10 
11.s full complement of 47K of RAM The 

" 
30 







~ 27 U!ioC of d)nanuc RAM keeps 1hc ch1pcoun1 
and po"'c r requirement to a m1n1mum but 
hm1ts the top speed 10 !Miiz 

An EPROM S"'"1tchmg board 1s a useful 
add111on. especially for those using 
cassc lle-bascd m:t.1o\ storage. The ROM 
area is decoded 1010 I\\O 4K and '"'o 2K 
bloch "'h,ch means the !OK Basic. 8K 
Forth. 8K "'Ord processor and N o pass 
a~mblc:r plussc,eral toolk11s arc instant· 
I) ac«ss1blc 

An EPRQM programmer aUOlolS )OU 10 
program all common 2K and 4K denCC's. 
The EPROM IS po\\ered only durmg 
comman d operatt0ns so remo"al 1s safe. 
Soft\\arc ,~ pro\lded to check. cop) from 
EPROM to mcmor)". program either the 
.... hole de"'" or single Mep. and ,enfy. 

Basic 
A IOJ... \hc-ro•,of1 8 :hte 1.1, a,a ,lable for the 
machine.,.. ,th all the usual feature.1, 11 IJd.s 
the ad\ance d commands now beconung 
,ncreasinglycommon but does feature full 
error mess.ages 

A screen-orientated editor 1.s pr0\1dcd 
.,..h1ch 1s s.e1 up for the ongma l 32-rolumn 
..crcen lflhcM x 32cardi.1omu 'ioearopyof 
theong1nalscreen , .. placed m thccen1reof 
the nc"' one. l)o ucd lmc.,h 1ghhgh11he hne 
to be edited and a nice feature I\> 1ha1, 
depend mi!, on"' h1ch term1na1or 1s used on 
the hne, eithe r the next or the pre Hom lme 
mav be brought m101he edll buffer 

f or the machme code programmer, the 
M1cro1an comes "'llh a bu1lt-m momlor. II 
I.S\CJ) nc.ttandcompc tcntan d feiuure .. 1he 
u.sual f;mht1cs .... 11h -.ome exiras. You can 
,mglc and mul11plc step through a pro­
gram, and sel up to eight breakpomb 

It can be further augmen ted by XBUG 
"'h1ch mdude!<> a d1~'isemblcr and single 
hoe a\semble r plu, e "<lendcd prmter 
support artd ,;ome useful memor) manage· 
men1 rouunes 

I 

Ackht,onal high lc,cl languages are 

,.,,1,blc, ndodm~ P,10,.an, mplcmenla- Solder·1ng on 11on of HG -Forth ,tnd a full·blo"' n I\\O-
pa.s~ asSC'mhlcr All can re.side m EPROM, 
lc3\lng 1he RAM area free for programs • • • 

Verdict Microta n in the making - Da vid Guest is the on ly man for the 
The M1cro tan lio~,tcm \\111 appeal 10 job. 
en1hu1;,1aliob"'hodonot "'an1 a hulc h<>' full r. ere's no1h1ng quit e hke a d1sltnc:11\C than the old Tan gcn ne mtcro under new 
of mnte ne.s. hut "*'ould hl e to get roma for bnngmg out 1he poet m owne1'lh1p. 
m11matcly acquJmtcd "*''1th their machme people. With some if s damp lcau~s or I. from the PCN team of experts, was 

rhc 65,scapableore xpansionmalmos t freshly·mo"*'n gra~. with othen home· hand-ptck.cd lo build this de,·1cc because 
cndleslio ,analmn.s cook mgor a subtle perfume. I'd ne,er wielded a solder ing iron 1n m) 

There are some prohlems'. lhc 65\ With ,e1erans of the computer busmes.s life. I should therc:fore declare a prtJud,cc 
proce.ssordocbpeedof0.75Mlbs.carcel) 1t"s solder. As Manin Du, all might ha,·e - I'd ne,·er touc hed a soldenng iron 
does JUlioHce to thc6502v.h1ch may no"*' be said m A(JQCOl)p5~ Now, the re's nothing because I'd 11e..-er "'antcd to . I'd long 
dn,cn up to four times as fast. I al.loO fed hke1hc smello (solder at breakfast.(lnfact suspected 1hat ready-made S)'Slems were 
1ha11hc pncc 1s rathe r h1~h. hcw a.sta1k,ngabo ut nap alm but .solder can unrescn-cdl y a great boon to mankind and 

When compan ng1hc ~)!>ICm "'1th o1ncrs ha,c a s1m1lar 1f less dramalte effect on a that solde11ng had not merely gone oul of 
a,31Jab\e )OU 1;,h(mld remember l hat 11 1s ca reles.sl) pos111oned Afncan "1olc1.) rashion . 11 had been superseded as a 
nol a ma! 10 the One and Smda1r Micros that require )OU 10 take up a 1ed1ousa ndunrcliable opc rattOn. 
machines lt1'la 1medmoreat1hcBBCand solde ring iron arc fe"' and far bcl\\ecn Any such newcomer 10 lhe technique 
Appkmarkeb \\1th the advantage that 111~ these days. so M1cro1an1c might find itself requires guidance. a nd M1crotanic's docu­
cxtrcmel) fle~1ble. lea,c:s )OU \\1th more fuelhnga n<hlalg1a boom \\llh 11sMtcrotan men1at1on helpfully suggests that you read 
RAMthanth eBBCa nd )OUdonotha,c10 kit lhe manual before alle mptmg anything. 
bu) c,er)" thmg at once A new generation of enthu ~1asb, cou ld 11>e ma nualco,ersalmoste, ·ery1hingfrom 

The system 1s a 1aut and mtelhgent d1'iCO\er the dehgh1s of microcomputer the rud1menu of bmary an1hmeti c to the 
design W1th1hcquahtyofdocumen1a11on construction, and old· t1mcrs cou ld trea l mtncacies of the d1.scouragmgly named 
and bt1ckup. 11 is eas) 10 un<krsland u~rs· themschc:i. 10 a sent imental Jou rney. the Tanbug ope rallng S)'Stem . Its putlCtuation 

~'-'"-'°'-' r_,n_,_,~_•_I 1-'0>:..'-">:..•_o_,h_c_m_ac_h_m_c __ mo_«_;_so;c~_ne_,_,_hc_>_<,_«_o,_,_n 65_.,_no_nc_o,_hc_,_,_.,_d,_os.:_y_nc_ra_u_,._~_,._h_ro_m_m_,_, _n._n:::_g _acr_oss___.JH 
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D(Dffl(i)OOU'D 
* BETTER VALUE MAIL ORDER SUPPLIES FOR YOUR MICRO* 

VEREX DISKS 

~ 
MD200-01 SIS SIO .. WI .,._.., 
M0200,,,,AI SIS SIO .. ffl 

__ .., 
I CMSKETT£S 

FDk-1500 StS S10 t1 .M 
~II01 MDIQ a.a 
»......, ............... _p,u 

DISK DRIVE 
HEAD CLEANING 
KITS c>.l 

.__IOll'Clllf:l:yo,,.........,.,.. .... _ 
_____ ,..,... 

==-~=*'=-S.~ _ .... - ... ~d ~.., __ ""*_ .. .... ·~ol-... llO"'l• ... IOr 

-=:'1ar~·- .... ~ ,-_~1crsn-
lTNffVIIUT Ill.II ~-----~-..1 
Ml'UoClNENTCt..tANNO -· 

Si.QOlelOr ___ .._,. ....... 

=--~-=-:.-===-= ~~:r:.=:-.: _ .. _ 
UK~C-1'1 ... ll'O,IOr ... --. -1111-.-
,. ..... ,...,.d-..-­.. ..,...,.._pll,MIMlib--_..........., 

DATALIFE DISKS 

5.25 OtSKEITES 
MDS2S Sl'S.Dr'O ... ffl'I (lt:Z 
MOMO M DIQ .. ffl tt.N 
MOln SISOrlONnit cu, 
M0117 Oil OrlO Mffl o.• 
... TPI ....... IOrl5crotOhe*....-
MJll'l ...... b'no,IOI---
IOMOlt....,_..,_......_ ·--I DCSKETTES 
~ SISSIO an 
F~ SISOJO a.to 
D0k-4001 CVS OiO D.211 

:.="'~- ......... -

DISKETTE 
STORAGE 
BOXES 

""°'9ct'f0,I_._ ___ _ 

lfOlll...-r!'IIII-~ 

=-:.-:..:-:~~..= ----~., ..... 
AS ...... lloo:llofl -... QUO 
.,...., ..... . "~ -.,i m ... 

,,___'"'"-._.., .......... ~ 
""'-" ..... ~ ... ,_Db9 
~M~~io,...­"'""""~No--• ....... _....,.~~ 
5.25 OtSKETTU 
501:t-tooo SISDIQ61ffl t10f 
50tt>-1000 MOID .. Tf'I EUO 
5G12-20CII SISDIQNffll t2._C 
son-JOOO o,s OID "' ""' n n 
.. ,,, ...... IOllliO'<IOhdo.--
.. TPl ...... bno,IO,-_ 10.-.:1,,...., __ ....,.. ·--I DISKETTt:$ 
•u.-1000 StS.OIO nn 
ton-1000 0;S Dr'O Q.)f =~- ......... -
CTI - CPSO 
PRINTER 

,,_-.._. .... ......., 
IOC:PI ~3~·~-... __ 
~--=-=-~-~ .... Pl'f'Wlt~DI- ... .. , p .... ....._., __ 

12-"' -~ 

~-- ...... °"' ...... 
CPto""'1VI 

o,,iio,..IM-m--
SpecW VIC20MC .. ......,_,. , .. 00 

THE LAST ONE 

~ 
Oot•~lll'CIIIIMlt~,o.r 
::.- -- "¥ ~n. ... Lat 0,,,.: 
::=,......r:.r::..:::--~ 
~~---~~ Moolllfll'l900Sor Cl>vt-Cll"'M 
c,, . .,,..-.dM:$ -tX)S....,_~ 
... _.PCIPC-OOIS )-.dS.-

T,yOU1n010tt50. ... ..._ ____ OITLO• 

=-=~o:.r:o~~ ='°""'~~Ol•U F .... __ 

... .._.., - tlM .. _ _.....,. - cm 

PlmM9_,,..--~ ..... -
PRINTER STAND 

~loo'- ...... CIUl-~La ...-.....,. ....... _ _,. .... -.,.__ .... _ ---·-­.,0g,,,. 
c- .. ,....... ....... --XII),,_ _ __, 

::•·, Cll'llllrl*' CfOC:e~~--
NIINT(flllAHO 

r;o: DISKPOST , FREl:POST , WEST MOl.UEY , SURRt:'f' , M ~~al~.,,,~ on &.wt '"'1 I KTIOOF. , .. : Ot·t4140N meinlend 

I Oty Prodwcl Prlw YOURNAMf:, _________ _ 

I --<--- .t.OORESs. _______ _ 
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I 

l~G![p~O 
... ..,.- ...,.- ,..• .- ... - - - - -• - -• .,- ... - ..,• ---- .._------- FREEPOST WestMot&sey ._ ., ____ _ SurreyKTSOO F.Tel: 01-941-4066 
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the pages. and the wri1er's sen§e of 
prepositton s betrays an Iberian origin, but 
by and large 1l doesn't read badly. 

II is in the Aids to Construc tion lhal the 
manual falls down and this. or course. is 
where )'OU need it mos l. The components 
are listed and the PCB ,s clurly marked. 
but not all I he devitts supplied correspond 
to those listed (is a 21 Ll4 chip functionally 
the same as a 2114?), nor do lhe marks on 
the board tell the whole story. 

When you\e washed you r hands, 
earthed a piece of aluminium foil and 
prepared your artificia l aids. you should be 
confident enoug h to begin. Almost 1m· 
mediately )·ou'II find a problem.- the first 
items to solde r to 1he boa rd are the sockets 
in which the chips wi ll sit. and )'OU have lo 
put lhcm in the right way round. 

The manual advises )'OU to make sure 
that the Pin I 1dcn1ifier isa tt hcapp ropriate 
end, but the sockets lack a Pin I ident ifier. 
This isn't an insuperabl e problem - you 
can just get st1.1ck in. be consistent. and 
hope you guessed right . But doubl w,11 
grow in your mind and by the time you have 
to.chec k the pola rity of the diode s (again 
without help from the manual) you may 
ha, ·e begun 10 wonder ~ he! her you weren't 
presumptuous in breac hing 1he sacred 
inner sanctu m of technology. II isn't 
difficult to ret rieve an occasional soldering 
mistake but if )·ou gel the whole board 
wrong you can't unra,·el it like a badly 
knitted woolly . 

At leas t the act of soldering holds no 
mysteries. Try to sit with a draught taking 
the air a way from you or the famous smell 
will grip your nose and the smoke will bring 
tears to your eyes. And something mind · 
les.sly rhythm~ al m the background can 
be a help - tenn is on the TV. perhaps . or a 
Uriah l-leep LP. All you need is a steady 
hand and an appreciation of the joy of dull . 
repctiti\'e manual labour . 

After the sockets you mo\e on 10 the 
resislors, colour -coded and as pretty as a 
child's je weUery. Here you'll need wire­
cu11ers. and don't throw 1he pieces of wire 
away - )'OU need three o r lhem for links 

)2 

....... _,....._ 
late r ( the manual says four but 1f you can 
find LKNM I on the board please write to 
M1crotan asking them to print 11 on all or 
1hem,) 

Arter 1hc resistors the capacitors. and 
after them lhe diodes of doubtful polari1y. 
By now t he end is in sigh! and these fiddly 
bits are like a restcurea ftcr1he 14. 16. 20or 
mor e pins of each soc ket. Th e tra ns1Stors 
and the crys1al lead you to !he final 1tems-
1he UHF modulator and lhe edge· 
con ncc1or. llu s las t unit has up~anlsof60 
pins. and arte r that you've earned a rest. 

All tha t remains is to fit the chips into the 
sockets - the right way round. and or 
course the right socke ts. The myMery or 
the Pin I identifi er re-surfa ces. What can 
you do except fit the chips all the same way 
round a nd hope for the best? 

The chips. incidentally. are like a 
geography of the wor ld's sweat shops. 
They come from El Salvador, Indones ia, 
Singapore. the Philippin es. Malaysia. 
almost e,·erywhere m 1he free world where 
freedo m means the opportun ity to work 
fo r American multin ationals at pi11ful 
wage ratei. 

At the end of lhe manufactunng pro-­
ccss, when you shca1he )·our soldering iron 
and app ly a dabof Vase Ii ne 101he last burn. 
it's time to take stoc k. In 1he literal sense 
t his means checking that there are no bits 
a nd pieces lying aro und that should ha, ·e 
been welded 10 vi1al pans . bul the 

Price - £59.95 
6502. IMll z 

'All you need is a 
steady hand and an 
appreciation of the 

joy of dull, 
repetitive labour' 

metaphorical sense is mor e restful - 11 
involves sitting back and dri nking in the 
sa1isfact1on of a job well done. 

Ther e is one drawback. Until you 
acqui re a keyboard . a power supply. a 
monilor , associated leads. and a 13amp 
plug . you have no way of knowmg exactly 
how well the job has been done. Don't lei 
that put )'OU off. A job s.hould have a 
beginning. a tea brea k . and an end. When 
you've applied solder to so many points 
that 1he damage is irre,·ocable you can 
regard lhe job as finished. Let the qualil y 
control expert s. worry a bout the quali ty. 

MtCrotan board £59.95 
Tanexexpansionboa rd £49.95 
40Kmcmoryboard £79.95 
Keyboa rd £79.95 
TA NODS £99.00 
Colour VDU board £89.95 

---- 2K expandable to 48K 
2K expa ndabl e .... --------.. -
32 X 16blw 
64 x 64 blw (colo ur and hi-res op1ions) 
optional 
casse tte. JOO baud 
Basic 
Microt anic Comput er Systems . Oulwich. Tel: 01-693 1137 
None 
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Program developed 
- as easy as BCPL? 
Arornsort's BCPL is one of the pieces. 

or advanced soCtwarc which ha.s so 
ong bee n promised for the BBC . It's 

a systems language . mean ing that it's 
intended 10 be used for writing the more 
fundamen tal kind of software. such as 
editors, compi lers. DOS programs. and 
c,·cn languages. It isn't really intended for 
learning to program. 

Users ought to be fairly conversa nt ,.ith 
machine.rod e - but it isn't absolutely 
essential, but you should ha,·c a solid 
understanding o( compile rs. linkers and 
othe r such . 

Th e actua l language was first designed 
some fourteen )'Cars ago by O r Martin 
Richards at Cambridge Un iversity. and is 
not totally unlike B. which is also a 
precursor of C. in which the Unix 
opera ting syste m is written. 

lbc versio n tested is meant co run on a 
BBC Model B . though it will run in a 
lim11cd fashion on a Model A. consists of a 
RO M chip, which plup into one of the ·~· 
'sideways ROM ' socket s on the BBC. and ~ :\ 

a5V4indi sk. BCP1:,isa comple !e systei:r1s· -· ~ 
developme nt enV&ronment , With an 1m· . ~ 
provcdOS.two verysop histicatededitors. ~ • .,,

1 a compiler, assemble r and linker, as well as v,... 
a library and suppo rt routines. ~ 

Features 
It includes a selection o( programs with 
whkh a tex1file can be writte n. stored. 
compiled. linked . run. tested and de· 
bugged. 

The firSt progra m which will be run after 
the syste m is booted will probably be one 
oftheedi 1ors. ED orTE D(Tiny ED). Th e 
former is quit e something. 

With this fea tur e, it is possible to 
perform such complex opcratK>ns as con­
verting a program-file from one dialect to 
anothe r . or even to another langua ge. 
Natu rally. if you get one o( these wrong. 
the result is that your program looks like it 
got hit by a train! In this ca.se the re is no 

::: ;o ;:;;;'·a~ct::r; =~f~~ .,. ,,., i,,..:,111,l!lr.:; 
ope ration. 

Once the tcxtfile is complete. 11 is 
sub mitted tot he compile r. which outpulS a 
tokenised ,·crsion of the final program. 
This will eventually be in Cintoodc (Co m· 
pact INTerp retcd Code), which is a 
'pseudo-code' for a ·pseudo- machine". 

The tokenised hex is loaded. relocated 
to the desired place in memory. the n the 
re located hex is linked into the S)'Stem. 
Saving it will produce a binary image which 
can be run as a normal machine-code 
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program. eve n though it is in fact inter· 
pret ed, and part of the linking process is 10 
conn«t t he interpreter with the code. The 
result is a compact and reasonably fast 
program. which to all intents and purpose s 
can be co nsidered a stand-a lone program. 

It is also possible to include copies of 
suitable rout ines in the final code. thus 
making it truly stand-alo ne. but naturally. 
it will also be bigger, due to t he extra 
routines . This pu ts a top-hmil on just how 
biga programyouca n write. l nfact.lhcrc's 
also a limit on how many lines can be 
compiled at one go. The book says that it's 
about 200 lines of source-code on a,·crage. 

The combination of these two limita­
tions means that it will not be easy to 
develop very large prog rams without 
conside rab le care. though this will be 
possible. since BCPL has the a"bility to 
handle o,·erlays and co-routines. 

One thing BCPL docsn"t have is the 
ability to generate 6502 mach ine-code 
from the compiler. The authors say that 
this is because the 6502 is a pig of a machine 
10 write compilcr1on . Be that asit may. far 
too many cntncs in the BCPL procedure 
library arc labelled as being 'specific to this 
implem entat ion'. 

Presentation 
The system comes in a kind Or library-case 
which holds the book and the ROM-c hip. 
The documentation to the system is a very 
fat book. called BCPL for th~ BBC 
Microcomput~r by Chris Jobson and John 
Richards. The system is rather better 
documented than any such program s: 1t 
certa inly can't hurt for the implementer 
and the documcn 1or 10 ha,·e a very close 
understanding of the intentions of the 
originator. 

It la unches into the main topic, what is 
SC P La nd how is it used . alm~t on the first 
page, and the ans wers assume a fair degree 
of knowl edge . They don"t bother to 
explain binary. Hex or anything else at that 
level. This is just as it shoul d be. It is quite 
clc.arly intended for experienced uscrS, 
and they arc not going to tole rate a lot of 
stuff they know already, especially if 1t gets 
in the way. 

My main complaint about the docu· 
; mentation was the binding. I found the 

th ing so fat that 11 wouldn 't stay ope n on the 
page. and l"d have preferred the nng­
binding which was used on the BBC 
machine user-guide. 

Getting started 
Getting the system up and running is a 35 ..,. 

l.l 



" On I large co mput er system, a file of this nature 
would cost between £150-£700". 
"The packaging Is superb ". " Excellent docu­
mentation ". 

The above comments buy the UK's two main software 
wholesalers on one of our programs confirm our belief 
that we offer the best qual ity business softwa re 
available on any small micro . Our programs provide 
the facilities of expensive systems at a fraction of the 
usual cost. Our programs are now available NATION· 
WIDE. 
Purchase Ledger (amounts payable) 
Sa les Ledger (amounts receivatMe) 
Stock Ledger (Stock recording) 
Stock Cont ro l (2 second access time , over 500 items 
per file, unlimited entr ies) 
(Ledger Programs- Up to 250 accounts, up to 1200 
entries per month). Only £14.95 each (48K Spectrum 
only). 
Available at Settridges and at all good computer 
shops . 
Nationwide di stribution by Mfcrodealer UK and 
PCS Distr ibution . 

Kemp Limited 
43 Muswell Hill, London N10 3PN 

Hotline : 01-444 5499 

ll'JC20 0/GffAL 
.,. j ALSO CASSETTE DECK 
COMMtOORE AT A REAUST/C PRICE 

+ PET ··~-~ £29. + n .50 :·-;:• .99 P9P 
INC.LUDING 

5FREEGAMES 
A#ow10.r•o.Nv.-, 

•FullyC---
•O.~b..-ourE~­
NOT just Ml lnt#'f«:e unit 

• AHCabl# lnelixl«/ 
• Po~ andcontroll«lbr rou,­
comput• - S IMPL Y PLUG IN / 

NOW AVAILABLE!! 

BCPL for the BBC Micro 

* Excellent Disk based development environment 
* Worl<swlthTape, Disk, Econetand65022nd Processor 
* BCPL Programs can run In any BBC Micro 
* Published by Acornsott 
* Developed by Richanls Computer Products 

:;:ol~!~~~~~:l=~:~~~::~~~ 
editor , com)'!ler , 6502 assemble< , other utilities and 
debugging aids. £99 .65 

gg;t ~~=8~= =:i:ur:~~:r~~~ 
suchasFilesinStore .Minimum()(der 4AOM s. £26,45eac h 
BCPL Calcul1tlon Package prCMdes accurate floating 
point, decimal fi,ced poinl, and fast graphics calcu lations. 
Available shortly . £19.89 
BCPL Stand-Alone Generator will allow BCPL p<ograms 

~~,:;1:~r:n,:,,:;~~'C~ 
commercialdistribu tion .Ava1lableAutumn 1983. £49.83 

All p,lces lncl\KMV AT, pi. ... 9dd (2 for po,i.g. . 

Richards Computer Products Ltd ., 
Brookside , e .. wbury , Oldcot , Oxon ox11 90A 

Telephone : 0235 85021 e 

YEP FOLKS IT'S HERE 

CAU l10Jl NIA 

AWIIIUi&.I­--?::. 

GO&D •••• ~ 
HOWOE 00 PARONERS , ~ 

~r:r::.~~c:=::;=~ ] ' 
qul'\Sahoobn "anahOlenrl .. OY91'tt.llermo,y MalC)b \ r 
gets harder u I mDYe from one Gold F.id 10 another I .' :\.. 

:::·;;i,-::1::=m..:::,~~~~nNdllO"*• 
1hit *• or crine, hlc)py tS lhll you hefp me~ ev-, doggOM IHI 
one of them dawns 

~~-=:-~~~~~·==-piace? YOU CAN•!1 

YIPPEE G«.,., Plc:kl ..,. ShoYetl MO join !he CALIFORNI A 
GOLD RUSH NOW 

A=:..~~=Mb~:c'~~ •.... -··· 
SPECIAL OFFER SPECIAL OFFER SPECIAL OFFER 

~defget~=~ R~~ ~s FREE 
~ 

LEAPIN" l.ANCELOT ~-~ Mage k> enttw• you 
GALACTICSURVIVAlPAK EV'ltfyAstro-Tra....._.muslhllvethll l r------------------
~ .---COii .. _ ----o.---. ! ?-~7: .. =---.-...-.---
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-111133 mauer of finding the installa1ion sect ion. 
nca 1Jy buried as chapt er 9. and puttmg the 
ROM (caref ully) in on e of the sideways 
MXkets at the front left edge of 1he boar d . If 
1he ROM is in slallcd a t the leftmos t 
MXket, it will be used as the 'bool syste m'. 
otherwi se it must be called up wilh a 
•e CPL syste m-comman d , which will re· 
spond with a! prompt. 

It is now in 1hc com mand stat e. and most 
of the • ·type cal ls work as normal. There is 
a lso a n extended command·hand ler, 
which has seve ral useful ut ility· 
commands. a nd un like in Basic, it is not 
necessa ry to specify a RUN "prog ram" 
. , . justtypingin the na mc oflhe program 
wilJ run it by impl ic.lttOn, rather likcC P/M , 
so any program -files on the disk. become 
effecti vely bui lt-in . 

Bu t the syste m is co nside rably more 
advanced than C P/M . In particu lar, there 
is 1hc concep t of1her c being more than one 
valid prog ram in the machine at one t ime. 
This is true or CP/M . a nd most ot her 
ope rating-systems , but in the BBC BCPL 
system the pr ogram running in the com­
mand-state is suspen ded when the run ­
stalc program is execut ing. 

The intere s1ing deta il is that 1hc user 
(run-st a te) program and command-state 
programs can swap between eac h ot her . so 
effective ly multi-tasking . The same 
mechanism is used to co-p rocess sc,·cral 
jobs at once . and the S)'Stem is able to 
handle the re-entrance prob lems which go 
with thi s 1cchniquc . so 1hc pr og ra mme r 
genera lly need n't concern himself 100 
much abo ul the mcch anks. 

Th erc·sa bit of a short age ofback. up­
apan from the manual , I cou ld only find 
BCPL - The Umguag~ and us Comp,/~, 
by Marti n Richards & Co)in Wh1tb)· 
Steven s. publi shed by Ca mbridge Uni· 
vcrsity Press, on the subject. 

Performance 
In action. BCPLi sgood.o r couldbe in the 
hands of a good programmer with time and 
ideas . All that ca n reason ab ly be done 
th roug h calls to the MO S is well 
docume nted. as is much of 1he in1emal 
"''orkin gs of the intc rpre lcr. 

It isn't really possible to commcnl too 
dee ply on a language /OS combi nation 
without spending ple nty of t ime on 11. 
because such snags. quirks. bugs. a nd 
odd ities as a rc bou nd to lurk in wait don't 
leap out a t firsl . If they did. the S)'Slem 
wo uld be unuseab le. 

I was ,·cry impre ssed by the de-bugging 
faci lit ies . It has the abilit)' 10 repon what's 
happen ing wilh the names used. instead of 
1hc addr esses. as "'·ell as 1ocoun1 how many 
timc sa procedure is used. I'd like th is in my 
own system . Unfonunat e ly. though 11's 
terribl y cleve r , ii is a bi l of a luxur y. and 
gives a clue as to the thin king surround ing 
the BBC . which goes off on cleve r tangents 
withou 1 checking that the groundwo rk is 
solid . 

As with most opera ting S)'Stems. there 
isn't much in the way of a user -int erface . In 
BCPL il's an ·r prom pt and a. comm and· 
interp rete r which rep lies with rude mes­
sages when you get things wrong . 
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1bc most imporlan l detail is the Escape 
key. which causes a prog ram·mlc rrupl , 
suspending the curr ent progr a m and 
returning to 1hc previo us stale. "'h1ch \ltlll 
gene rally bc the com mand-Sta le. If il's 
pt"CSsed while a line is bemg input, then it 
act s as a CANCEL . igno ring any charac· 
ters alrea dy en1e red. 

Flexibility 
Acx1biht )' come') m two na,oun \ltllh 
things hkc BCPL . On the one hand 11 is an 
opera ting system. and on the othe r it's a 

la;\°:lcCPL ope rat ing S)'Stem is magnifi· 
cen t. In fact . it' s cffcctfrcly a \It ho le new 
machine , and apart from the lim11atto n of 
31 ftlcsperdisk., which comes courtesy of a 
pitiful excuse for a DOS. the DFS . it's a 
great impro"emcn t . 

lltcr e a rc se,cral nc111• command '). two 
editors. and a whole bunch of ut ilities. The 
complete system is as good as any ot her 
ava ilable on the smalle r mk ros like the 
BBC. Apple and so on , and cons ide rably 
beu cr than some. e, •en on bigger 
ma chine s. 

Of course. this J>O"' er is not alwa)'S eas)' 
to call up and con1rol , and on any oth e r 
syste m I'd suggest a SCI of ca refully written 
EXEC files. so that big. complex jobs 
could be run in ba1ch-modc . 

With BCPL as it stands the co mplex 
synta:c , which isn 't particula r ly uniform. 
has 10 be typed in a lot. 1ry: 
BCPUF sou rce.IS.object M AX R EPO RT 

• IL 
JOINC I NIF.b.p1«~ S.ob,«t AS'f .pro ­

gram 
This will take ·source' from lhe current 

filing syslc m. compile ii and put the 
object-code int o the STORE. 'lllon't read 
in rou1incs from t he library until needed . 
so memory isn' t used up 100 fast. put out a 
com pilattOn-list ing on the pri nte r . then 
link. 'b.p1«r· from the cur rent sys1cm and 
the bit just pul into 1he ST ORE. and Mit e 
'program' on10 the curre nt system . 

As a language. i1 isn't qu ite as good. 
es pecially 1f you belie"c the claims made 
about por tability . Providcd)'OUSla) on the 
BBC it'll be OK. but don ·1 get too ma n)' bag 
ideas . 

This is beca use there's much too much of 
1hc supponin g struct ure labelled as being 
implemen tation-dependent . There JUSt 
isn 't any excuse for saying that START. 
which actua l!)' starts a program runmngb) 
calling the interpret er, is liable to pick up 
its para meters in an unpre dictable wa) ·· 

Reliability 
The system 1s prclty tough. as 11 should be. 
bu t there 's a couple of rea l hor rors. Would 
)'OU belie \'e thal ·BAC KUP, ·coM. 
PACT and •co p y (all DFS calls) ac1uall) 
o ,·eNTite the heap. causing a total and 
irrecoverable system-crash? 

The onl)' way out 1s to hit Break. The~ 
calls arc a lmost cer tain 10 be needed m a 
system program, and 10 let a fault hke th,s 
through. thus forcing 1he programmer 10 
in, ·ent 1hcm for h,ms.clr. as qu ite un forg 1\· 
able. 

Verdict 
As a language. BCPL 1s acccp1able. 
pan,cularl)•forus in1cndcd use . It has pros 
and cons. but o,·e rall. I'd not ra1e 11 as 
highlyasagoodC , "' hteh 11 resembles quite 
closely. 

Th is is for two ma m reasons . First. it 
docsn'1 offer 1he pr ogram mer as uniform 
and cons iste nt an mte r facc on a range of 
machine s as C docs. The large nu mbe r of 
routines "'hich canno1 be relied upon 10 be 
present means 1ha1 e,·cn 1f )OU don't 'lllant 
10, )OU'II "'Ind up doing a 101 of S)')tems 
work. in 1t.J USI tomak.e sure that the code is 
1here todo the Jobs )'Oii will mevitably m:ed 
todo. 

M )', second reaso n 1s the mwJdled 
thmk1ng 1ha1 see ms 10 underl) par1' of 1he 
!i)'Slem. The book. says 1hru OCPL ,, an 
·unt ) pcd· languagc . and tha t all da ta 1s held 
as ·~ us· oft"'o b)tes, \lth1ch ma} 1hu, be 
used as mt egers. pomt e rs or anl)mg cl-.c 
111h1ch \i.1\1 fit 1ntosi:<tecn b11s. a nd 1hat 1he 
programmer is respon,;1ble for malmg ,urc 
thal hc'sdotng "'hat he "''mh "' 'th 11. and 
!hat it's in the ngh 1 range. 

llu s approac h has man) merits. bu1 the 
intcgcr~nly an t hmetic can get a bit 
cumbersom e. Gran1ed. long·1ntcgcrs. 
real s and so on arc not often needed m 
systems . but somebod)' must feel dte) 'r e 
necessary . since 1here is a set of floa1mg 
point roulines in the library on the d1sl.. 

Howeve r , 1hcr e is no implemen1a1ion of 
Con the BBC, and BCPL is an adequate 
sys1ems-progr a mm1ngs)'Ste m. 

Ccrtaml), it's as good a, ')1m1lar pro­
ducts . such as lhc UCSD p-S)'ilem. 
Whitcsm11h's c. Azlec ('. APEX.XPLO 
and the hke . se,eral of "'h ,ch arc much 
more expens,.,.e . 

._ BCPL .,.._ BBC Model B v.11h 
d1sl -dm·<" ....... S)'llems l;anguag<" anJ 
environment r.tct £99 9~......, Aronuofl 



The new Electron from Acorn. 
Ask anr child at school why 

itB worth £199. 
\l ost British childre n hmeone thin g in common 

\\it h the ne,\ F.:leftron rnicrocornp ut er: the) speak 
th<· samf language. 

, ou sre,the Eleetron is tlw first 
111iuort·rnolel) in thi~ pr in· rangl' lo 
u~t· 138C 1Jasi<·.1hc· t·ompute r 
lan "tm•rc•that is ra1Jidl/ ' bl'l 'Omin" ~ ~ c 
the· :slamlard in Briti s 1 schoo ls. 

But thal·s not all. \l ost 
children \\i ll fed ;.1t hom e ,\ith 
the Electron :.11' soon as the·) la) 
hands on it. 

Thi s is becau se it has 
dc,clop cd out of the ) l icro that 
has been ehosen b) o, er 80% of 
ht:hools part icipatin g in the 
Go,c rnnu .•nt"s cu r rent \I ic:ros In 

the Elt."ClrOn i$ SLu.:h an l'M'eptional rm1chinl' 
;.1t the price..·. 

The Electron is neat and compa ct. Ye t it 
is fast and po" erfu l.(Full deta ils, 

for the lt'Chn ically minded, 
arc in the IJO, op1JOsite.) 

h produce s high 
qu ali1) sound u:,ing its 
o,,n int ern al spc,1kcr. 

\ncl it orfcrs~1 range 
of focilitics nKlll) larg:t.·r 
morccxpcnsi,t · mac.:hines 
j u:,t ('anno t matdt 

For t.•xamp ll' tht• Elt."Ctron,s 
colour grJphic s h;.1,e the highl'st 
resolution of an) home co rnputer. 

chools project. It has a similar 
kcyboan:l and has most of the 
fun("tion s of this rnu ch acclaim{.-d 

Thi s is beca use t he c hjp that 
co ntrol s tfw ~ra phi cs, specia l I) 

, . ....... ... ,, dcs iuncd b) Acor n, ii, one of the 
1 most ad vanced of it kind.A sa result . 

(bu t natu rally, more cxpcnsi\'e) machine. 
So now children ,\ill he abl<· to continu e thl.'ir 

cornpul cr studi es al home. They"ll be able to use the 
same educatio nal progr:1ms they use at school.And, 
if asked nicely, they'll be able to help willing adult s 
tak e their first steps inlo co1nputing. 

\II this for onl) £ 199. 

th e Electron lldi,crs h, ice as rnan characters :i(·ro~ 
th e scrct .. n as its closes t co mp,. tor. 

Uuih to la,1 and 10 gwn. 
The Electron has been designed and built lo be 

a permanent p:.irt of the fornil), )ca r in )t.'ar out. 
Particular care has been P"'id lo the keyboard. 

It is electric typewriter St) lc: rob ustl) construc ted 
A micro tet·bnolof[' b«·ab.-through, ,\ith a goocl, solid ·reel: 11 has 0.1 spa-Ji!; bar, and sinplc 

And now ;1 fc,, cnlr ) kc)S for key cornrno.rnds. 
reasons for adults"h ) ~ lfOV'VE UASTEREDUOt-15TtRS, lno ther" on ls it'sco mfortableand 

l.l.E COUtD UOVE 0~10 MOt-lEV ,·as) to usc,avoidini; the need fort he 
MA~AGEA.AEk!T manual b'Ymnastics sometimes associated with 

calculator Sl) le kc) boan:ls. 
And it will gro,, ,\it l1 )O U via expan.:,ion 

modules, that Acorn arc de\elo ping, to t:.1kc pcr i­
phcrJ I addi tions such as printers :rnd discdri "cs. 
So as )O Ur knowledge, interest and ambitions 
de,·elop, the f; lcctron can devclor with )O U. 

Additionally, to gi, c ) OU al the support 
you·u need to gcncr.:1tc )Ou r own app licat ions 
sofh, o.1rc, ,\e\e Cttl.:tblished a phone- in servi ce 
attended by specialists to give ad vice.enco urage­
ment and prJctical help. 

A gpotJp teiu-lwr: 
'l'hc Electro n plugs straight into virtually 

any TV set and cassette pla)Cr so )O U will be 



rc.ady to go as soo n as you ~cl it home. )lo rwy Mana1,cmcnt " throu gh "S tarsh ip Command " 
It co mes not o nly with a comprehen sive user to ~·Creative c'mphi cs,, (which, incid entall y, include s 

guidc,wllich descr ibes the mach.ine and its fun ct ions, some spectac ular thr ee- d imen sional rotating sliapcs). 
but also with a book that wkes you step by step l aturall y, with its strong ~-ducationaJ ~nks, 
through th e basic pr inciples ~- --- -- -- -- - -- educationa l software wiU be extrcmcl) 
of programming. EXPERTS LIKE 'WHAT IJICRQ?' 

~ 
of its Yersatility. 

AND I RATE THE ELECTRON 
HIGHEQ THAN AI.JLf OF THE 

CO UPE.TITIOIJ. 
,ou "ill also receive 

an .. , ntrodu ctory ·· casse tt e whjch 
will put the Ek>ctron through 

its paces showing )O U a 
little of what it can do 

with its 6-lk of memory 
(32k ROM,32k RA..\I~ 

Th e eassctte will 
giH• )'OU a taste or 

hose exce ptional 
co lou r vraphi cs we men­

tion('<) c·arlic·r;ofi tsabiljty 
to play and notate music,and 

~how )OU how it ,night help in 
homraeeou nt ing. lt will challenge you 

to a fr·,, g..unes and "ill, if you ask it, do your whole 
fomily"s Liorhythm s in a matter or SN·onds. 

, ou will in short, throu••h the 15 separate 
progrJrns it co ntain s, ~l't a gfirnps(• or Lhc Electron's 
potenti.il. But o nly a f limps<\ for that potential is as 
limitless a s your own 1nt<·n·s1 and imagin:.11ion. 

A..lriili:.nin~g,· of software, 
'lo help you rcaLise some of that potentia~ 

Electron software already ranges from '' Personal 

impo rtant for the Ek"<.:Lron and C\'Cn no" 0 and 
A Level revision papers a rc bcino· processed for 
Electron usen;. " 

I low lo gPl your Elcc·tron 
Th e Electron is available from selcctt-d 

\\ 11 Smith and local Acorn stockists. I lowe,·er, if ,ou 
\\Ould like to order one With )'OUr cr1,-dit card , or if 
you would like the add ress of your nearest supplier. 
just phone 01-200 0200. 
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n BBC micro has attracted a sigm· 
ftcant number of periphera l dc"'iCCS. 
cour tesy of various independent 

manufacturers. as the micro makes inroads 
into the apparently booming education 
market . Th isisawclcomcdc "'Clopmcntfor 
the educators (and Acorn) but it also 
increases possibilities for the non­
institutK>nal BBC owner. 

The Bccbplot tcr is a re«ntly-devc loped 
tracing device for the BBC very much 
along the lines or the RD Digital Tracer 
(reviewe d in PCNissut24). With it you can 
trace the outlines of shapes from paper (or 
stra ight from your imaginatk>n) on the 
screen and the n save them to disk or tape 
and/or ou tput them toa printer . 

The devices rcprc.scnl!li a big improve ­
men t over the cumbersome MOVE . 
PLOT and ORA Wcommandswhich BBC 
uSCrs arc otherwise constr a ined to use if 
chey want to do some drawing on the 
screen. The other alternative is 1opurcha.sc 
a simple draw-with-joystick program -
but this techniqu e lacks the tracer's 
precisi on and flexibility. 

Design 
The Beebplo tter is designed for use in 
schools and is suitably tough. II has a large 
pc rspc;ii: base onto which is fined a n arm 
with as tylUJa t oneend. Thiscanbcmovcd 
around an A4-sizc sketc h pad area . The 
arm has two variable rtsislol'$ as join ts. 
When it is plugged into the BB C's analog 
port. I he values of the res istors arc read in 
and the position of the stylus calculated . 

This givn a direct relationship between 
the posi tion of the stylus and that of t he 
cross·haircul'lOron the screen . Drawing is 
then a matter of moving the stylus over the 
base board rather tha n guidi ng a cursor 
around the scree n with t he arrow keys on 
the keyboar d or with a jo)'Stkk . This 
makes the Bccbploner idea l for cop)'ing 
pictures, maps or diagram s into the 
comp uter by traci ng round their outlines 
with the stylus. Th e c:lc:ar base means you 
can put the Beebplottc r o,·cr any book too 
thick to fit between the stylus and the base 
board . 

The Bttbploncr comes in a st iff brown 
cardboard box that looks as though it 
would stand up to the worst efforts of the 
Post Office. It is suppli ed complete with a 
~ad to plug into the analog port of a 32K 
BBC. a cassette of software. dear manual . 
dot-to-dot pictur e of a Meam train that leu 
you pr actice using the system and a 
dcmo nstrattOn program whtCh draws a 
map of England and Wales . 

In use 
The Bccbplotter can be used in any of the 
BBC's five graphics modes (0. t .2.4.S) 
although ftashingcolours a re not aYailablc. 
The choice of mode . as usual. is a 
comp romi'§C between resol ution . amo unt 
of memory left for the data a nd number of 
colours available. 

1bc software suppo rt s sc,·cral com­
mand s although notably not 'dele te last 
point' , There is a quick referen ce hst of 
these printed on ba'§C boa rd. Unfortunate· 
ly the co mmand s must be sclc:ctcd from the 
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keyboard rather than by pointing to them 
on the base board with the stylus. That 
means you have to keep glanang at the 
keyboard to find the right letter for the ne;ii:t 
command you want to use . 

To draw rectangles. lines or arclcs the 
cul'lOr is moved to the corner, cndorccn tr e 
respcct 1Yely. Then as the curso r is moved 
aroun d the screen a Hashing shape follows 
it and can be fixed by prcsscing lhc space 
bu . 

Allernatl\ 1cly the ' follow mode' can be 
used . This lets you trace out irregular 
shapes . as movements of the st)lus arc 
directly convened into lints on the screen. 

HoweYe r , the lines on lhc screen can be 
e\·en more irregular t han the shape you arc 
trying to trace . One oft he variable resjs1ors 
on the Bccbplotter we ttste d was st iffer to 
move than the other. making i i difficult lo 
draw smooth lines. 

Text may be included in diagrams. 
although if you later redraw the picture in a 
different mode the relative size or the 
letters c:hanse s. Endoscd shapes can be 
filled withcolourqui ckly usingthe INFILL 
command. However. if the shape is 100 
comp lex. the program sometimes can't 
cope and crashes. 

PicturClli can be S&\'ed quickly lo tape or 
disk. as the series of commands entered is 
stored rather than the whole of the scree n 
memory . 

Routines arc included on the program 
tape whtCh allow you to incorporate 
pictures drawn on the Bcebploucr in your 
own programs. Finding the start of a data 
file on tape is made unncccs.sanl y difficult 
as the progr am 'hides' the information the 
BBC normallydisplays when loading from 
tape . 

As the pictures arc s.a\·cd in data tiles a 
bug in the o ld (0. I) BBC operating S)'Stcm 
willoftcncauscdatatobelosl. Whcndi sks 
arc used the DFS 'A'Orkspace must be 
ovcrwriucn if modes 0. I or 2 (20K high 
resolution modes) arc to be used . This 
means high resolu tion pictures cannot be 
saved to disk . 

However. the program lets you move 
data eas ily from lapc to disk. The amount 
of free memo ry can be displayed at an)' 
time by pressing the ·@' key. and ~hen 
running the program there seemed to be 
enough memory ava ilable for most pic­
tures. 

'The software allows you , withou t dear · 

ing the screen. to clear the area or memory 
in which the command 5equena: used to 
draw a picture is stored. This lets you load 
in a scrond set of data to overlay the first 
picture, which means that if a picture you 
arc trying to draw will not all fit in to 
memory a t once. it can be split up into 
separate s«tions. 

1l1C demonstration program supplied 
uses this feature to first dr aw a map of 
England and Wales and then to super im­
pose the rwers. 

Unfonunatcly 1hc only way to edit 
pictures involves going through C\'Cf)' 

command ente red so fa r and telling the 
program if it is right or not. This is 
particularly annoying as each sccttOn 
done in follow mode counts as one com· · 
mand . 

Commands arc supposedly pro,ided to 
copy sections of a picture from one part of 
the screen to another . These would save 
both time and memory space. but we 
couldn't get them to work. 

1bc manual gl\·cs listings of routines in 
Basic whte:h can be added on to the end of 
the main program to dump the screen to 
either a Sc:ikosha or Epson dot matri;ii: 
printer. The one for the Epson, whtCh we 
tested . did not work. 

Verdict 
The Bccbplotter hasbeendesig ned for use 
in education. not comput er aided design. 
and it is probably tough enough to s1and up 
to use in schoo ls. 

The hardwa re is let down by unpolished 
software which neither provide s a full set of 
facilit ies nor is crash·proof (or e\e n 
crash-resista nt) . 

Applications seem limited as it is 
difficult to 1racc smoot h lines in follo"' 
mode or to get straight lines vertica l or 
horizontal without a step in the middle . 
But it's excellent for drawing maps of 
countrits with wiggly borders . At £59 plus 
VAT 1he syMcm seems to be poor value for 
money compared with joystkk-bascd 
programs for less than £20. unless the 
Bccbplottcr's particular ability at tracing 
e;ii:ist1ngdiagrams is requ ired. 

... B«bpk)ttcr Nlt £59+ OP.tP + VAT 

...._ BBC mterow11h l2K RAM Md 
anaiot pon c..11 W11ford Electronics. Dl'15 
CatdlffR.orid. Watrord, Hens WDI 8ED, 1el 
(092.1)""'88 

CHOOSE YOUR GRAPHICS MODE 
R- .... • ~ l -"""•IN C- .... •drdt D-MINl__,. A-u.. ....... 
..., w_..,...Kf9N.., s- s....t:1M....-E- r..ia.•,-ctwal - c1i1lflll•-... ... ..._x_,.......,..,.@- Mlts.....,. .... 

Colao .. - v-.i Memory - ....,._ - -ModeO ... 250 ... 
Model 120 250 ... 
Mode2 ... 250 ... -· 120 250 ... 
Mode5 ... 250 ... 

n. -....w- ............ ~..._NMa.bltftn ...... llCtcftlN...._As,_c.. 
.. M' ........... .. tr.Wflff .... a.rtnwllll,.........,•••UN ....... 4 .... 5,~ -· " 



~ 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 

•., . .. ·, : l .• :,, ·!.-·, ll :L~ •. , :11. ~;'--/1 .Jl 
I> ---f' - I.', _\•I\• • - . ,. . . ! . . ,, :• .'1, 

·.··:.,·~·. . . :14' ·; .... !! ·""' ~- •. ~ :s 
.......,,fiJ-"'' 

. ii:-· 

EXPANDABLE- from 1 K to 256K 
FLEXIBLE 6502 system with the following opt ions: 
Parallel 1/0 Board Colour Graphics 
Serial 1/0 Board Sound Board 
Disc Controller 32K Romboard 
Real Time Clock 32K Ramboard 
Eprom Programmer Card ASCII Keyboard 

Building into a Disc-based system with a stylish System Rack to take whatever 
brands suit your needs. 

FULL RANGE OF SOFTWARE AVAILABLE 

ALL BOARDS AVAILABLE IN KIT FORM OR FULLY BUILT 

LANGUAGES AVAILABLE: MACHINE CODE · ASSEMBLY • BASIC • FORTH 

DEALER ENQUIRIES WELCOME 

. 

~ 
SHOWROOM MA IL ORDER 
16 Upland Road 235 Fuern Road 
Dulw ,ch London SE22 Dulw,ch London SE22 ~ 
TELEPHONE : 01·693 1137 
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Henry Vellcman shows you how to con vert your Pet int o an 8032 with the help of Micr oport . 

If you arc the owne r of a small (9 inch) 
screen C DM/P et you may .... ·ell be 
feeling lhat technology. and Com mod­

ore. arc rapidly lea V1ng you behind. 
It's lhree yea rs MOCC the m1roduc11on of 

the 8032. 12 mch scree n. 80 column 
business compute r , and the majo nty of 
non-games software fo r the CBM range 
s.~ that date has bee n oriented heavily 
towards this 'up mar ket' model. Jus t m 11me 
10 save )'Ou from upgrading to a 64. 
Microport has produced a Printed Circuit 
Board (PC B) v.hich fits 1ns1dc all but the 
very ear ly 40 colu mn C BM/Pct's and 
converts them m all respects. except or 
course scree n size. 10 an 8032. 

Microport has bee n aelivcly involved in 
add-o ns and repairs for the Commodore 
ra nge since the late seve nties. As supp lied. 
the oonversion consists of a main PCB. a 
smaller PCB l*ihich fits on10 the outside of 
the compute r with the 40'80 column 
switch. 5 connect ing leads, and a small 
block of black cond ucti,·c foam. Don't be 
hasty and thr ow 1he foam block away as 
mere packagi ng. i1 actually performs an 
cs.scntial functk>n in provid mg a groun d 
path bctl*iccn the screen and the main 
boar d which Commodore neve r envisaged 
as being necessary. 

Detailed instructio ns arc supplied. ex­
plaining the steps necessary for installing 
the com·ersion. and ..... hilc no drastic 
modifications arc requ ired to 1hc original 
circuit board. I think that the maJori1y of 
owners l*i'Ould be happier 10 take advan­
tage of Microporfs free filling service. 

If you do decide to fit the kit )·ourself 
then be ad, iscd 10 read 1hc •instruc tions 
through carefully sc,·e ral times unul you 
arc sure they arc clear to )OU. I emphasise 
t his po1ntas I feel the instruction leafle t sets 
out to be o,e r helpful with all sorts of 
technical asides ...,hich sel'\ C on ly 10 stray 
t he mind from the important task at hand. 

Switching on 
The fitting of the com·crsion shou ld 
physically take abo ut half an hour . Switch· 
mg on the IX'""cr 1n 40 column mode ghes 
)'OU exactly the machine you had before 
you start ed . s ..... itch off. select 80 column 
mode Wlth the single SWllch on the 
nght·hand·s idc of the case. power-up 
aga in and you "re 1n1oacomp lctely new ball 
game . 

Apa rt from the obvious fact that the 
characters arc approx imately half sue they 
arc also Sl)led d1rrcrcntly. as M 1croport 
supplies a characte r set base d on that in the 
64. maki ng text clearer at the reduced size. 
Although I didn•t find it ncccssar). the 
instructions stale that )'Ou ma) need 10 
re.a lign the screen to pos1t1on bolh the JO 
and 80 column display cent rail) . 

The 80 column display has both a 
stan dard and an expanded mode 1n ...,h1ch 
lines of text arc mo,·cd furt her apart. 
Should th is re-alignment be necessary the n 
it must be ca rried out by a suitably qualified 
person. as 1t ,n,ohcs adJus1mg high 
voltage par ts of the ,·1dco display. 

The keyboa rd of the 40 colum n CB MJ 
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Widen your 
horizons with 
a bigger Pet 

.,, . ~"-'.-,·~.·, \1 

•
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Pet is not the same as the 8032. Microport 
has got aroun d this by imple ment ing the 
neve r-used (by me anyway) shif1 lock key 
as a con trol key. By combining this with 
ot her key seq uences, cle,·en add itional 
cd itmg facilities arc a,a ilab lc. These arc 
adeq uately described 1n the ins1ruc11ons. 
These faol i1ies arc a toggle bct ...,ccn 
grap hic and text forma l, .scroll scrttn up or 
do wn, set and move 10 TAB. an escape 
quotes mode. sc1 top and bouom corners 
for window facility. and finally dele te hnc 
too r from curso r . All lhcsc features can be 
used under program contro l. exce pt 
escape quotes. and appea r in the come n­
tional Commodore rc, ·crsc field formal 1n 
PRI NT stalements. 

A BE LL is ,mplcmcntcd on C B2 sou nd 
which chimes on po...,.cr-up. It is also 
available to pr0\1dc simple ,;ound m )OUr 

/ -.,, 

prog rams. All keys have an au1omatic 
repea t if held down. If you don' I have 
sound then Microix, rt se lls a ·sounder' for 
just £4.SO. 

One of t he most useful features is the 
abilit y to set screen windows. If )'OU don't 
know what a screen window is then let me 
explain. By specifyi ng co rner points. any 
size and shape r«1a ngle can be set on the 
screen as theonlyarca of the scree n that is 
acti,·c. If )'OU 1hen hst or run a progra m it 
will only appear within the restricted area 
)'OU have sdected and the resl of the scree n 
will remain frozen \ldth the image that was 
on it at the time the windo w was set up. 
Some amazing e ffects can be created "ith 
I his facility.cxpcciallyw hcn combined with 
the scroll up and scro ll down com mands, 

Options 
In addition to the switchablc con , crsio n 
1es1ed . M1cropo n makes a standard 80 
column boa rd for £IS less which mahs 
your machine pe rmane ntly mto an 8032. 
Sc,·c ral options arc offered at a small extr a 
cost. These include a dual characte r set 
ROM and al§O an additional 2K of video 
RA M which allows instantaneo us switch­
ing between two di{(erent scree ns. If your 
machine docs not already operate on Basic 
4.0 then you will need 10 upgrade at a cos t 
of £49, 

Conclusions 
The Micropon con,·crsion produces an 
eitaC1 sof tware rep hca of the Commodore 
8032 and is able to run any Basic or mach Inc 
code prog ram .... n u en for thi~ machine. 
including compiled programs . h is c,cn 
possib le to add a 64 K RAM boar d and so 
upgrade to an 8096. 

Whilst the 80 column display ,s on t he 
small size it is more than acceptable and I 
would rate th is product as a ,·cry cost 
cffccti, c solution for those CBM/Pc t 
owners need mg an upgrade path . partic u· 
larly with business sof1warc 1n mind. 

Finally, if JOU belong to the Independe nt 
Commodo re Products User Group 
(IC PUG) then M1croport will gi'-C a IS'l­
discou nt. 

•• Microport 80 Colu mn S,o;1tchabk I 
Con,·crwon MadliM CBM!Pc:t 9 inch D)·namic ..: 
RAM Compulc:n ....,actww Micropoc1 i 
~1:~~;Stmccs(Ol-9SJ838S) f'ric41 ! 



Your starter 
for£150. 

It's a complete computer system : 
the Om un odore VIC 20 computer, 
a cassette unit , a simple explanation of 
comput er programming !called 

"lnu oduction to Basic Part 111 L plus an 
exclusive compilation tape of four 
computer programs (Bli~ Type-a-Tune, 
Race, and Hoppit l. 

And all for just £ 149.99 or less. 
It's a terrific opponunity to intro. 

ducc yourself, and all your family; to 
thccxcitingworld of homccomputcrs­
and with what has been described as 
the best home comp uter in the world. 

The VlC 20 has educational 
programs for all ages !spelling, physics, 
arithmetic, etc.), plus music, typing, 
chess and home accountS. There arc 
special programs like Rohen Carrier's 
menu planner and BBC 1Mastcnni n<l; 
and not forgetting,. of course, lots and 
lotS of wonderful arcade games. 

You'll very soon be exploring new 
worlds of colour, animatjon, and sound. 
Not just with a vast choice of programs, 
but with unJimitcd scope for expan­
sion in the foturc. 

The VIC 20 is the pcrfcu computer 

to stan with because you can keep 
adding to it, and so get even more 
enjoyme nt out of iL 

There arc printers, disk drives, 
memory expansion packs and many 
other peripherals to choose from. 

Which means, as your confidence 
grows, so can your VIC 20. 

Cct the VIC 20 stanc r pack today, 
and we promise you'll never look back. 

~ commodore 
VIC20 

I 
I 

Th e he st honw com1l11te r I 
in th e world . 

YOU CAN SE.E TH E VIC 20 STARTER P/\CK AT 1'LL BRANCH~ OF lJIXONS /\ND WALLACE I I EATON, AN O AT SELECTED BRANCH f.S 
OF BOOTS, RUMBELOWS, LASKYS, CU RRYS, GREENS, ORBIT, MENZIES, LEWIS'S, MAK RO, TL~ , 

FINE FARE., WICFALLs, SPECTRUM, CO M ET; JOHN LEWIS, WOOLWORfH, REDIFFUSION, CO OP AND OTI ILR COOi) RETAILERS 
Al.SO AT BRANC H ES O F A NATIO NAL N E1W0 RK or CO MMOOORE C0.\1PU1 ER DEALERS 



Chocks 
intere sted 1n 1h,s product asse,era l houses 

away h»e dcc,ded 10 make Ihm game< rom­
pa11ble "' 1th 1t- Salamander Sof1"' are and 
IJK are (\l,OCXamplc'I. But ho"' Unl\Cr, a l II 
will c,cn1ually become. e) pec1all} 1fO r1c 
dcades to come out "'·11h a con1ender. 1~ 

for the Orie 

~

e Orie- I has become kn~wn 10 many 
as a games machme. It' s hard 10 
emembc r now exact!)' "'h at the 

expec ted ma rket for the One was . but m) 
impression at the 11me was that 11 was a 
ma chine on which oompu1er ne\\comers 
were expected to learn Basic program ­
ming. much along 1hc hnes of the Spee· 
trum . 

The Orie. of cot1rsc. wasa lsoexpcc 1ed 10 
accu mulate a unallenng of pcnphcrals 
courtesy of Orie Products . L111lc emerged 
cxcepl the recently released One printer 
(PCN . ln11~}1). 

ribbon cable . There arc two 9-pm ma le 
sockets for the Alan -type JO)'Stkks "'h ich 
arc used w,th the uml. These: JO)'"t1cks 
seem to ha,e become the standa rd . a nd 11 
will be inlercs tin g 10 foCC "' h,ch type 
Sinclai r will choose . 

The in terface is made of plas 11c. and 1s 
very hg.ht and unobtrust\e - once 
:mached 10 the back of the Orie )OU can 
probabl)' forget it's there . 

Because 1he umt is auached 10 the 
printe r port. it's nor ~s 1ble 10 use the 
prin1er . You ma)' also come across prob­
lcms usmg SOtJnd. 

Ga mes enthusiasts will no do ubt be 

hard to 1ell. This i'IOneo f t hcl'$Cch1ckcn and 
the egg sHua11ons. 

Comp a tible sof1"'ar e "'111 equal JO\"\ltck 
~k s and vice ,er~ . If one doe,.n·1 do too 
well the othe r ge ts dragged do\\n "'11h 11. 
leavmg the user the losc r- noromme rc1al 
games software. 

Ho"' e,·e r. 11 is p<>S"\1ble to make an 
mlerfacc "'Ork "'·11hou1 pre-prepared "Of1· 
ware . To ach1e,c this. Pase mdudcs a four 
page 1nstruct1on sheet "'h1ch i"e" dc1ail, 
of how 10 make a pal eh to the O ne's sys1em 
interrupt routines. Two "mall program 
loaders arc a lso mcluded. 

Usmg the-.e II IS possible 10 PEEK 
k>cat1ons400amd 401 he,i: 1ofind the sta tu" 
of lhe inte rface , When the JO)'Sl1d., arc 
u.s.td. a , ,alue 1s return ed 10 en her of the 
addresses and )Our program can act 
accordingly . Deta ils of how 10 \Cl up the 
patch and how to m1crpre1 1he returned 
,·alues a re included w11h1n the documenla · 
tion . 

The 1nstruct1ons point out tha t a J'O!l"•ble 
1cn val ues can be returned 10 the addn.-,­
ses. Th ey are: NW.N.NE . W. O. E.SW.S. 
SE and FIRE . 

A free gamccassenc 1s1nd udcd w11h 1hc 
package . and this demonstra tes the u<,c of 
the m1erface . Looking at 1hc li"lmg "'111 
giH" users an 1ck:a of how to mcorporntc 
JO)'Sl1ck routines within 1he1r o"'n prog­
rams . 

Pase 1s asking £14.95 for the inter face. 
a nd on lop of th is the re ,s the added cost of a 
jOystick. A loo k a l the ms1dc of lhe 
interf ace re,eals only a few pounds' \\Orth 
of parts. a nd I feel 11 isO\e r·priced. though 
Pase cla ims that the produ c11on C0'-1~ arc 
high. 

Altogether the inte r face wo rked ""ell . 
and I cxperie na:d no trouble \\ith its 
ope ration . The onl)' question mark con· 
« rns the durab1lit)' of the 01ms) ea,.mg 

::-~t' .. " 1111
"'

1Pa~1~M .. !.,':s, 
th dc.Choh1rc. Tt'I061-.W.5'B5 .... 
V •noin a,mputcr sh(,ps and m,1111 onkr Arch- r ival Sine-lair Research mean,.h 1k 

(no doub l partly prompted by the 1mpress-
1ve demand for JO)-Sllek ron1rollcrs being ___ _ __ -,e-------------,,,..,,,....,,,-,--
mct by independen t manufacturers) is 
pullin g 1he finishing touches to a second 
interface for 1he Spec t rum . Smcla1fs 
Interface 2 w1ll 1nrnhe a pair of J0)1;t1ck 
con1rollers. 

Joys11eks appear to ha, ·c been und er­
ra1ed by man ufacturers in 1he1r rush 10 
pro vide high-r esolu11on colo ur graph ics 
and sound . If s the refo re no surprise to 
learn 1hat a JO)'ShCk interface has been 
released for the Orie I by an independent 
manufac1urer . 

Pase released its JO)"Slick inu:r face at the 
Earls Coun com put er fair earher this )Car. 
The ,oys t ick mtcrfaa: cons1SIS' of a small 
cube about 1hc size of a matchbox which 
att achcs to1hcO nc·spnnterpo rt bya~o r1 .. - ______ ...., 
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MYSTERIOUS 
ADVENTURES 
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FOR BBC MICROCOMPUTER MODELS A & B 

Join the growing band 
of Adventurers who 
are enjoying these 
absorbing and stimu­
lating programs. Step 
Into another world of 
Fantasy, Magic, Mys­
tery and Sorcery. Only 
your wits and cunning 
can ensure success in 
these scenarios! 

1, THE GOU>EN BATON -Ventur e into• sttw,,ge p,O'lince of 
SoJc«y .,,cl ~¥1 MaO'C to ~« IN Gold.n S.ion. a 
p,1celnl artifKt whos9 powtf l lfe Mid to bMg great tt.1lth 
rd~IO tht Land. 

2. THE TIME MACHINE - A.a a ~ r'9()1"'1et" you a,e 
MnC to lnvfltiga tt tht tceentrtc proleuor who tve, rt tht old 
hcJuN on tht Moon . Wh.c la Na HCfet rd why II 1'111 houH 
now dff«1ed ? 

3. ARROW OF DEATH (Pt 1) - A blghC has fallen on your 
homelands, the BakJn hu brlc::cwM tamiahed and now redi-
11 .. a ~ air a of Evl. Y04.X 1NU1on la clear- traoi 
tht10UtCtof HI E¥1~dNtroy .•. 0tbe~ . Thbl:s 
tht flrlC pert of en Epic Adventure lllhougt, eldl pan can be 
p&lyed ... Mnd lb-.. '°""""°· 

• · AA00W OF DEATH (Pt. 2) - You now hav. the mHns 10 
destroy your en.my . . . but you ar• fat lrom home and tnis 
lend II atrange to you. can you cope with tht deadfy perils 
wt*:h ~ you 9lld have you the ,trengU'I to ... your 
rnlulon hough to tht 111.i conftlci? 

5. ESCAPE FROM PULSAR 7 - Alone on • gigantic Sp«e­
Frelghle,r ... The ml of your crew have died hOrribfy at lhli 
Nnd1 of a mutai*1 ~ - YOIJt ~ c:fwa of 
ffCIC)4I II to rNCh the Frail Shuttltcratl . But tht ulling 
Monti., is hungry and you . ,. the ONy lood ii has ..,. .. 

e WRITIEN IN 
ULTRA-FAST 
MACHINE CODE. 

e SAVE GAME 
FEATURE. 

e SPLIT SCREEN 
DISPLAY. 

8 .• CIRCUS - You, ea, hal run OIJI of P etrol on a loMty roed 
,,...... from nabl'l l bOn. 114 you truoge, r1iunct ar1oiy doWn l'* 
ro.d in March of Mfp you ate sudden'y c:onfronled by an 
amazing tigt,t , , , In I ne:art,y ~ It a Huge Circus tent! But 
INs Is no on:tiMry arcu, u you will soon ditoOY..-.• 

7. FEASIBKJTY EXPERIMENT - Fat actOSS tht goHs of time 
MCI IPflCII, a dying race ol super·lnlelligent bN,gl March tM Untvet•• kw a ~o 10 ,ave their exll1.nce .. . Al ~lh !heir 
lhooghtl tum 10 ptanel E&l'1h. You are d'loMn 10 be !heir 
saviour In I bizarre keNrio where 0Hlh is • rnera lhought 
Nl'f ... 

ft'-' THE WlZARD OF AKYRZ - You ar1 In !he Royal Palace . 
,.. e The Kri,g beMechls )'OU 10 rescue his dlughler from thl e\111 

wizard. If you IUCCMd your rew ard wil be pricelets ... lallur1 
will bring certainde1th • 

.,,... PERSEUS.ANO ANOROMEDA - Travel into lhe rHlms ot 
,,,,... 9 . ancient mytholc:wJy. Battle wilh ~sque monsters and tuptt· 

natural powers u you search b lhl hidden secrets ot myth 
... __ 

117" TEN ume INO\A.NS - Tin myster, begins wi#'I • trtin 
,1""10. )ol.#ney lnio a 1lrang1 CCM1t,y. Whal Herelt ar1 held by the 

ltrange country rnantion? Wha t meaning it attached 10 the 
strange ldots? Maybe you d find out ii you live lonQ ......,, .. 

Each adventure comes attractively packaged for just £10 .29 Inc. 

Available now for 48K Spectrum, Hi-Res Graphics 

111 SEND CHEQUE OR P.O. TO: 

-a-DIGITAL 
= =FANTASIA 

111 ~~~! o~:3~~ : ,: :cK ROAD, NORBRECK, BLACKPOOL, LANCASHIRE. 

::E 

20ti~ 



You,;in:lookmg 1t 1hcskck.ultr.J modem 
hncsof1h<.· l1t<.'St do< rn;unx pnntcr from 
M1nncsnunn T11ly: the people who probJbly 
h1vc more CXJX.TICtlCC 111 comptncr pruners 
thanJUSI .ibout J.ll)'OIX'. 

lllCM ffilis;ah1ghqwluy. lo\\ cost8:) 
colunm.80cps pmucrdm will complement 
anyoftocby's rnicrO!. m looks and qu.11.Jty;m 
c1th<.·r the home or the officc. 

h !us btt,1 designed wnh mdustry-

comp;mblc uncrfa«s m h.irdw;arc and 
sofiwarc. 

Expcm.,1cc tells us tx;i;aly wtut you want 
from ;a pnmcr-1nc MTS) h;as du.ii density 
dot 1ddrcss:.blc .ind lmc graphics. An c;isy 
dungc. long hfccasscttcnbbon. lt can lun dlc 
both craaor-fod fanfold and single sheet 
(Xlpcr. l1lCTC 1s 1 umquc quick 1e1.r faahty 
g1vmg you 1. cleJ.n cut .1long the cnurc width 
of 1hcp;ap<.."T. And 11 even lus 1nopt1ocul 

sound rcduct1on kn for those of y0\1 \\ ho hk<.· 
to hear yourselves dunk. 

But bcM of all. it con\4.'S cqu1pp..'CI wuh 
1.110thcr v1.lu2bk 1.SSC1. A very :mrxt1vc pn<X' 

"'&· 
Com;i;a your nc;arrst d1stnbutor or ••1:nd 

for our colour li1cr.uurc. 
Manncsrnann Tally L11rn1c:d. 

Molly Mtlbrs L1.1x, Wokmgtum. lkrkshm: 
RGll 2QT. Tele (07>1) 788711. Tdcxc 847\128 

~MANNESMANN TALLY 
'WJ CREATINGTHERIGHTIMAGEINPRINT 



offers the most Sil 
. under the Spe• 
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M icronet 800. The 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 
computer that's out-s hone all its rivals. 

Bring the two togethe r and it's a 
combination that opens up a breathtaking 
new world of microcomputing possibil ities. 

Suitable for eithe r the 16K or 48K 
versions, the Prism VIX 5000 modem was 
designed specifically for the Spectrum and 
fits neatly 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 . 

Micronet 800 is 
fun, friendly and 
inexpen sive to run. 
Choose from hundreds 
of free games, down­
load and use them on 
your Spectrum whe n­
ever you like, play on­
screen games (as easy­
and inexpe nsive-as a 
local phone call), and 
compete in Big Prize 
games and quizzes. There 's also a range of 
downloadab le games you can buy for less 
than over-the-counter prices. 

Learn through up-to-date education 
packages, and help run the househo ld with 
simple business packages . 

And if you need fast facts about the 
world of computers, Micronet 800 provides 
constantly up-dated product comparisons, 
reviews, prices, dealership and 'best-buy' 
information - 24-hours a day, 7-days 
a week. 

You can access the whole range of 
Prestel '" information covering news, travel, 
holidays and entertainment, together with 
an electronic booking service. 

Keep in touch -yo u can send electronic 
mail to any other Micronet 800 or 
Prestel user. 

The vrx 5000 provide s a full Prestel 
screen 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 furure use. 

All this-and even more 
as the service grows-wo uld 
normally retail at the low price 
of £99.95 inc VAT. 

But if you join Micronet 
800 before Septemb er 30, we 
will make you a very special 
offer. 

Micronet 800 will provide 
the VIX 5000 inclusive of VAT, 

post & packing and (if you need it) a free 
jack plug installation for the incredibly 
low price of £74.95-a saving of £25 on the 
normal retail price .* 

So don 't delay - send the coupon 
today. 

Micronet 800 
tectacular add-on 
:trum. 



SPECTRUM 

..._. \l.tp:K \1oun1~1n sr--­
',pc,1rum -i,K rrice t.19:'i 
........... Ph1rr-, \,'t11,:1.11c,. l~_:! 
K1ng\WnkJ . I 11dl. ',urrn.Ol· 
l'll021':1 f....t (,h~IIC' OlltWs 
\l.111 order. ,11mpu1cr \h<'f"' 

Magic Moun1am hasbcenpla)· 
ed on the ZX81 for I\\O )Cars 

and hi» been rest)led \\1lh ncv. 
graph10. for the Spectrum . 

A sorl of a l1er -t'gO introduces 
h1m)ClfaS)Our C)CSand hmDS. 
but )ou\e got all the 1n11iatl\e. 
Your lallk ,s to direct )OUr 
nameless chum to the Scroll of 
Wi~m ~cret ed 1n the moun· 
1:11n. Tlu ll Journey 1s fraught, of 
courl,,C, '4'1th hi dden 1raps and 
pe n is and )Our prog rCllll m 
o,ercommg 1he~ challenges 
scor ~ )OU pomtllOUt or J.6{Q. 

While the program finishes 
loading . an ,mprt'lllll\Cl)' 1m· 
pregnablc-look1ng mountain 
loomson1 hei.creen . Dunn gthe 
game the colour grap h,~ are 
,e r) neat. w11h spht·screen' 
p,cturell used for man) ' loca-
11ons. 

The first -.creen dra '-"'S )OU a 
1unncl at lhc foot of the moun· 
ta,n ,n one half. v.h1le 1he other 
is u~d for )OU to conduct fast 
and fub.ome con\crs.auom. with 
the namcle~~chum A "'eallhof 
ca,cs of the hidden. mu!Jt)' a nd 
cold \ari e l) a wait )OU. along 
'-"'llh all the olher trapp ings of 
magic 

.. 

A couple of pages of mstruc-
110ns and then you SCI off alo ng 
whal ca n become a weary. 
frustrating. bafnmg and \Cry 
cnJoyablc trail. 

Th e cxaspenmon v.as ex · 
a~r ba1ed v,,hen I'd got him 
through a door and was trying 
\Cry. \Cry hard lo cut a bamboo 
cane. Whereupon. af1cr much 
fruitl ess dfor1 . he 1nqu1rcd 
kindly. but 1houghtlc, sl) , 1f I 
were trying to open the door! 

But then my shor t temper did 
get him killed b) a dv.arf. And 
my mcorrecl comman d 10 a 
genie saw the genie disappe a r . 
leaving behind a fam iliar and 
unpl easant smell. Death hes 
around many cornen. and not 
usually as .... ell desened a~ ,n 
the dwarf 1nc1dcnt . 

The red and black maze took 
much patience and ingen uity . 
while the nameless chum sta)ed 
cool as a cucumbe r and refused 
to understand 'panlC'. 

Aftu much moreofth1ssort of 
1h1ng )Ou'II find the way around 
and you 'II learn v. ha1 10 collect 
v.hcn. and when 10 '-"Car 11. 
You'll find ?tOme clues ob\ '10us 
and others non-cx1s1cn1. 

The grap hics arc neat and 
dislinct. t he responses reason­
ably fas1 and 1he challenge is 
well.but no 1 toov.ell. within 1he 
bounds of possibility . Barned 
from early on )OU may be, but 
not bo red. ............. 

SPECTRUM 

Pieces 
of eight 
.._ Smu~kr, ('o,f: S,.­
Spcctrum. 48K ~ en Y'i 
,...._ Qutc:L'i1ha.O'iO.l~)lffJ 
,.,... c a\M:tlC"OlitNtlMa1lordc:r 
Smdau dcakr~ 

The yea r is 1753. Two miles off 
the north Comish coast. huge 
'-"'3\ cs pound the latest ,,1ct1m of 
the no1orious Doombar. the 
cutt er captained by the rut hless 
pirate Blackbea rd . You arc of 
course v.ell av.are of the 
rumours of the hidden hoard of 
Blackbcard's treasure. and the 
terrib le tales of lhosc v,cho hnc 
tned to find 11 . . 

Objectives 
But as v.e11 as trackmgdov. n the 
t reasure. )OU ha\e to find your 
way out of the maze of C8\'es 
whe re t he hoard hcs hidden . 
And no. )'OU can' I get out the 
way you got m . because you 
have JUSI slipped and fallen 
twenty feet 10 the floor of a 
ca .. e. 

In play 
Gctt ings1artcd\\·ith thi sgame1s 
virtually impossible . You can 
get as far as findmg fi\le or six 
rooms. but )"OU can't do any· 
thing once )'OU ha\-C found 
them. unless you ha\c gone 
through a complicate d and 
unhkcly sequence of actions. 
a nd all in the right order. 

W11hout findmg 1he what­
sham mycalht . as well as the 
ol hert hingy. )OU can't chmb the 
whercsit . Unless you chmb the 
"A-hcrcsit. you won'! find the 

doobrcy . Withoutthcdoobrcy. 
you can't cross the v.here­
d1dyousay to find the some· 
thmgorothcr. Bui to collect 1hc 
somcthmgorothc r , )'OU will 
need to ha\e done somet hing 
ou1la ndish ea rlie r wit h yeta· 
no1her ob;«:t in orde r to avoid 
bei ng ea ten by the wha t.sit. 

The whole game is couc hed in 
c1gh1cen1h cenlury Corn ish· 
speak. 'Argh , J1mlad . There be 
a ba rrel here!' it growls at you. 
And it add resses you as 'Scup­
per' and 'Mc JO\'ely' as it tells 
you that i1 ·Ca n't do 1ha1: 

The gra phics are no1hing 10 
write home abou l. bul lhe 
picture s of lhe various locatio ns 
arc drawn fairly fast. and 
they'rcgoodcnough1oghcyou 
an idea of v.here you arc. 

Reinca rnations are random. 
cour1csy of a routine tha l asks 
you for you r date ofb1r1h afte r 
you ha'"c been eatcn.lfia n cncd/ 
zapped by magic or wha te\er. 
Mo re often than not, the prog· 
ram decided 10 leave me dead . 
sodo be sure tosa\'c the game if 
you ma,nagc to get be)'Ond first 
base with 11! 

Verdict 
The firs1 rule of advcnlu re· 
writin g has to be 10 lead the 
player on far enough to get him 
hoo ked before you sta rt ma king 
th1npdifficu lt for him. Getti ng 
anywhere at all with this game is 
just too ha rd. and the re's only 
one solution 10 most of the 
problems . Sur e.11 will give )'Ou 
hours of hap py fun - if you 
don·1 m,nd wa ndering round 
and round in c, rcles. Just like 
life.in fact. Slllrtlyfawcett 
IIATINC ..__.. ....,_, 
UN•-
v .. tor-, 
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~ UM,\l~QttA ~ Mike Gerrard and Steve n McClure set up a two-man defe nce against the latest Sincla ir horde s. 

0 Sporting Spectrum 
Spectrum games keep coming 
lhick and fast - some of them 
more t hick t han fast. it must be 
said . But 1h1s latest consign· 
mcnt includes at least a couple 
that match arcade standards 
and e,·cn one in which if s your 
sho ut - )'OU literally call the 
sho ts! Sta rt yomping .. 

PHEENIX 

• 

Why , hould 
an)onc write a 
fas t - moving 
machine • code 
version o f an 

arcade classK. then make you 
wait 20 seconds bct'4'ecn each 
and c,·ery game while the 
scree n fills with stars? It's a pity 
because this is otherwise an 
enjoyable version or P~nix 
. , .go on.a dmit it.you'd ne,•cr 
have guessed. 

You can use the keyboar d or 
either Kempston or AG F joy­
sticks. and se lect from five skill 
leve ls. 

There are se,·eral screens of 
birds and eggs to be scra mbled 
befo re you get to as.sault the 
Aagship . The hardest le\·el is 
suicida l , but a few ins1ructions 
wouldn'I have gone am iss. 

It is co lourful. but due 10 the 
frus1ra1ing wail be twee n eac h 
scree n change I recommend 
you look for a belier alterna· 
live . 

AQUARIUS 
"i8il Bug-Byte b;tc, 

again with a 

~::7d ,:::; 
any arcade. Us· 

ing Kempston JOyst ick or 
keyboa rd. you must ncgotiale 
your dive r t hrough a scrolling 
sea filled with shark s. Jellyfish. 
mnlCS. sirang.lev,ccd and olher 
fishy nas11es. Most of these ca n 
be dcspa 1chcd wilh a direct shot 
from your gun. bul your oxyge n 
is also expiring. so pick up the 
supplies from the seabed v,hcn 
yo u can. 

If you' re lucky, or ex1rcmcl y 
skilful , you' ll evcn1ually come 
to dark caverns, at the end of 
which is you r mission - 10 
defuse the dea t h machines by 
shooting the 1hree-colour 
coded panels m lhe sequence 
give n al the stan of the game . 

Amusing graphics. 1f a httlc 
,e rky here and there . but de· 
finitely the pick of this batch. 

ANT ATTACK 
After a hard 
day'sgarden1ng 
you fall as leep . 
but you r dream 
1ums nasf) as 

the ants dec ide to get their ov, n 
back on )OU. Al least 1haf s the 
s1ory behind v,haf s cla imed to 
be the first Spectrum game 
controlled partly by your \01ce. 

Yell 'fire' at )Our lapc rccor· 
der and thal's wha l's mean t to 
happen . I couldn't make 11 
v,·ork . but thal's not to say 11 
won't on other 1ape reco rders. 
More or a g1mm1ck 1han of 
practical use, unless )Ou can 
shout at a very fast tale inde~. 

Seuling for kc)board co n­
trol. I en JO)eda fast and furious 
Cen11pedc·typegame .!>hootmg 
at a nts and othe r pests as they 
descend the screen m that 
well-known fashion. 

The cassette inser t is cheaply 
done, but !here's no1hmg 
wrong v,•tth the game itse lf. 

ALIEN INSECTS 
Armed w11h a 
laser bolt, you 
must shoo1 
down the fat lit­
t le m.secu 1hat 

arc buumg a ll O\Cr the screen . 
You can mQ\'C in four d1rec· 
t ions. with a sensible la)·out for 
keyboard cont rol. 

This is a game worth geumg 
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just to sec what soun d'ii can be 
squeeze d out o f the Spect rum . 

If )"OU kill enough nasties 
then space eggs sta rt to appea r 
at the lop of the screen, wa111ng 
to descend on )O U. Byth1st1me 
lhe insecl s are abou t as easy and 
pleasa nt to dea l wuh asa swarm 
of wasps. 

3DSTRATEGY 
A, a change 
from kill ing 
an1s. a hens. 
birds or Jell)· 
fish. here's a 

game v,,here )'Ou could cheer ful· 
ly kill the programmer. II 1s w 
hard to beat 1he machine m this 
4x4x4 version of Noug hts and 
Crosses o r Connect Four.and I 
was only playing on the easies t 
of the four skill leve ls. 

The only drav,back 10 this 
picct of software is the mstruc· 
t1on:>. They dmel on for pages 
abo ut how 101ally won<krfu l 
the game is . , . auto-play 
op1ion.1imer 1hat can beset per 
mo\ ·e. pcrgameo rsv,1tchedo ff. 
on·scrcen t icking clocks. two 
styles or pla y, an average re­
sponse tim e of 1.7 seconds. 
machine code, O\'Cr 200.<XXJ 
decisio ns pe r mQ\'e, a nd so on . 

The board is di spla)'cd as 
four separa1e grids at lhe bol· 
tom or the screen. v,h1ch is a 
httle confusing, thoug h l'\·e no 
doubt I pr oper three- d1mcn· 
s1onal cube v,ould ha H: been 
even more so. 

ll owevcr . it docs offer a \Cry 
1ough oppo nent . and ii may be 
as good as 1t cllums. 

YOMP 

• 

A para t rooper 
ope ra which is 
fairl y easy to 
figure ou1. You 
use four keys 10 

manoeuv re your way through 
four colu mns or trucks and 
tanks and all you hav e to do is 
lea rn how to place )Ourself in 
the oplimum position 10 snea k 
through to lhc 01her side of t he 
moving convoys. 

Asa video game memen to of 
the Falklands conflict 11's a 
pretty weak effo rt . 

SHEEPWALK 

iiW: Sheepwa lk is 
almost as dulla s 

ffii Yomp once it's 

II 'm in play. You're 
• -1 = a sheepdog 

moving a round the screen 
trying to catch up with m1s· 
creant sheep. While doing 1h1s 
you risk 1ramplin g the veget · 
ableso r bumping into walls. 

GOLF 

mln,1 ,v,,g;n 
form. Golf is 
an mtcres11ng 
enoughgame 10 
play. It requ ires 

playen to plo t out each shot's 
direct ion and s1reng1h. v,h1le 
using the right club. 

lbere's eno ugh of a random 
elemenl to make lhe game more 
than a linle irri1a 1mg. Y.'hen 
you r ball lands in the rough it 
can take thr ee or four strokes 10 
gel itOul. This,sw her e having a 
low handic ap (you can choose 
be 1ween I and 28) is a real 
advantag e. The game 's desig· 
ners ha\ •e assumed rea l duffers 
are going to have problems m 
gc11ing out of the woods. 

......_. (£5.50)- Mcgadodo 
Sof1•arc. 16 Wh1k Road, Suuon 
CQldf~ld, WC'SI Midlands on 
IND ..... (LS 9S)- Bug· 
Byte. Mulberry I louse. Cannina 
Platt. u,·crpool LI 8JB AM 
Mt.Kl. .U.. lnects - MacronJIC$ 
Systcm1, Z6SptersOoK, Knov.le, 
Sohhull, Wnt M1dl1mds B9J9ES 
3054:nitc (£6.9')-0uic:kt.ih ... 
13 Palmc:nlon R<»d, 
Southampton Y-. (£7.98). 
- (£7.98), W (£7.98)­
Vir11n Games. 61-63 Ponabdlo 
Road , London Wtl JDD. .. 



SEASIDE OFFERS 
FROM BLACKPOOL 
COMMOOORE 64 £225 • l YNX £225 

ORIC 1 48K £135 • SPECTRUM 48K £125 
ORAGON + 3 GAMES £170 • BBC-B £399 

We stock Spectrum upgrades, Vic Ram 

=· ·s~~ys~~"zx~~r't.: 
Texas leads, Atari disc cases, Orie 
books. 
We got it all 

• !WIES •• EDUCAYH* •• IUSl•SS ••-ME • 

THIS MONTH 'S SPECIALS : 
.V,U • II.HTitADMlDIEYMCOMIATLOT10faooD •••••••••• tn .51 
ATOM• CNSTBilTIOI. MS11 1TIIIINTIMTY ........••••.•••••• t1 .II 
ATAll• ILUEIIAI.JIIWWIDOIAINT •••••••••••••••••••••••••••••• £2'.ts 
IIC • IOI AINT. AEMAI. WAIIIAIIEIIIOOPTlml •••••••••••••••••• £1.8 
COMM• .....-.M. IIUSICLAIOEJISCAffl ••••••••••••••••••••.•• m.• 
DIIAIDl • lflNIIITUIE. mtnJJIEIT SCIIAIIII.I P\US •••••••••••••• tl ... 
- • ZOIII- T1'lctASaCAl¥ll1\lll .......................... . £JI .ft 
lYII • SULTAl'SMAZE. 311 MAZECNAll .............................. t7, II 
C.C • IIYAIEJIS,Ul 'STWMTOUIIOlt-l ........... .. ....... .. ....... t7. II 
SIIAMJ • FIIDIClll lllCAII: UM(. Ziil ... ...................... tt . t5 
SN:CTIUI • 1-. fflS ,4sa&IAICAllACTIOI ................ ts.ts 
TOAi • AIITICCNAU.I-.JUIIOR.Alllfl'IIIM ,,,,,,,,,,, ••••••••• £11.ts 
YJC..IO• IMZTIOII.-IPECTAQUR ........................ t7.II 
D -11• T1IAIIOl.l PAIITAl'lllTIIIIE ••••••••••••••••••••••••.•....•... tt .ts --234 CMIICN rr, 
IUCIPOOl fY1 31'1 
m:m. 

IN ; 

SPECIA LI STS IN 
HOME COMPUTERS 

AQUA RIUS• ATARI • COMMODORE 
SORO • TEXAS INSTRUMENT S 

COMPETIT IVE PRICES 
FULL RANGE OF 

PERIPHERALS & ACCESSORIES 

A HUGE RA NGE OF 

software 
FOR THE A BOVE COMPUTERS PLUS 

BBC, DRAGON, NEWBRAI N, OR IC 

LI ONHOUSE, 227 TOTTEN HAM CT. RD. 
LONDON, Wl 

T EL : 0 1-637 3024 
A ND AT : 215 HIGH ST., SUTTO N., SURREY 

T EL : 0 1-643 5494 
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DANGER ZONES 
COMMODOR£ 64 

Botts from 
the blue 
- Mat ru: ...... Commodort 
64 ..... (8.50......, Uam.atoh. 
*}Mount Pkna,u .T.dlcy . l-lantJ 
RG2668N ,._. CaHCllc 
&..9111111111MKh1necodc ... 
...... V.c-20e.llll VallOIK ....... 
If )'\)u though t Gndru nner was 
tough. Ma 1rix, 1b succt~r . 
will make your h:ur cu rl. The 
screen 1eems with hfe and 
movemen t , and pla)ers run the 
risk of acquirin g Grtdders ' Syn· 
dr omc - cr<>ss-e)·cs.d1 .. loca1ed 
wri st and a king·s1zed inferior · 
ity complex. 

Objectiv es 
Flying yo ur good ship Grulm11· 
nu around the grid . you r task is 
to w1pco u1 the 1n\ad1ng Oro1d s 
and Cosmic Camelo1ds. Your 
Wip can mO\'C man y dircccion 
and can Oy anywhere on the 
gr td. barring 1he top four hne~. 

There is a na.!>ty huk ch:u ac­
ter called the Snitch to add to 
your miseri es. as ""ell as X and 
Y zappers"" hich fire across and 
upthc ~ rccn. ' 

In play 
The graphics and sourtd effect.) 
are excellent . the action as fast 
as )'ou'II find wnhout being near 
impossible. The llllc page 
allows you to choose your 
starlin g zone (1-6). 7..ont~ I a nd 
2 ha, ·t' r«p«t1,c lyo nc and t"' o 
dro1d~ (cater ptllar.h ke ahens) 
zoo ming ac ross 1he grid . I( h11, 
the y split at 1he poin t or impact 

and race off in opposite direc. 
11on~. An y droid s reaching the 
bottom of the grid "'ill ~,an 
bouoong around hke de· 
mcn 1ed bt'« tra pped m an 
emptyJam ·JtU. 

Zone 3 1ncrea.\1Cs 1he 1empo 
by sendin g 1n 1hrce drouJs and 
introduce s the Smtch . a son of 
boy scout gone bad. This 1iny. 
unpleasant humanoid scullles 
along the 1opof 1he grid . trying 
10 win his Pathfinder badge by 
1rack mg )OUr mo\cmenb . 

Zone 4 adds miniature 
camel s (the a uthor mu st ha, ·e 
bcC'n b1ttt'n byonC' as a baby!)to 
the fleet. Zone S brings on 1he 
Dcflexor. a large . centra lly· 
pla ced shield which change s 
~ape eac h time its hit . Bewa re 
rtcOChcts! Zone 6 has t he aHens 
gell ing se rious by dropping 
bombs . 

11w!rea f1er. 1he action gets 
w1ldera nd)·our eycswidcr . The 
a henss iart anack ingin a variety 
of comb 1nat1ons. formations 
and mo\emcnb. 

TI>crc were a cou ple of mis· 
tak t's on the c~ n e insert I 
had . To select the lcn• I. press 
F I (not •any key') and 10 freeze 
and unfr eeze the ac11on. press 
the Commodore logo key and 
any key rcspeC11\el_y. 

Verdict 
Matnx 1s a h1gh-qual 1ty all· 
aco on arcade game. It has 
ongmality a nd ,·ariety . com­
bined with stunn ing speed . 
good graph K'S, sound and col, 
our . I ligh lyrccommcnded. ... ~ 
RATINC 

~-- fl!tfl!tfl!tfl!t ....,._ fl!tfl!t-

u..o1-- fl!tfl!tfl!t-

-· - fl!tfl!tfl!t-
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DRAGON32 

Great balls 
of fire 
... N1n1a WarrlOf ...... Dn,on 
J2 ..... £8.9S,...... 
Program1M rsGu11d(U K)L 1d. 
Ahcd I lou,c ,Sand t:N!ds lnduitnal 
E.t.tatt.Ol&cn. WYorks.(09 2·0 m1s,,._. CMC:,,t..._... 
MadlHIC'cock-., ........ Tandy 
ColourComputc:r ...... r.b,I 

°""' 
Nin Ja Warnor might soun d like 
an ad\Cnture game . but it's a 
graph,csch a llenge that m, ol\CS 
mo\lng )OUr man acr~ a 
scrolling landscape while he 
kicks rocks and Jumps o,er 
other assoned ,terns. 

Objectives 
Pornts are what you ' re a fte r as 
you lfa\'(:I as far as poss1blC' 
thr ough se, era I screensdeman· 
dm g increas ingly difficult man · 
Ot'u\'rt's . Success a t 1hc first 
screen makes )OU a "' h11c belt. 
the second one a yellow belt. 
a nd so on. 

In play 
Your first choice ,s bc1 .... ce n 
ke)board or joy stick control. 
the ke)board using ·K'for jump 
and ·o· for Kick . The joys 11ck 
fire buu on ca uses you r war rior 
10 Jump m Donkey Kong 
fashion . and monng lhc stick 
forv.·ard ma kes him kick 001 at 
whate\er ·~1nhis "'a y. You s1atc 
lhe numbe r of pl a)t'f'S, from 
one to six. 

Judgmg b) the grap h1~. ,f I 
didn 't l.now !he progra m "'asm 
machmc code I "'ould ha\c put 
mo ney on it being a Basic 
program - the mO\ emcnt s 
.... ert' rathe r Jerk y m places and 

I 

~ ) 
the am ma11on of a fairl) ' Mmple 
ma tchstick standard . 

The first stage offers you a 
scneso fr ocks tok1ck . You ca n 
jump as .... ell. but ,i' s possible to 
\eaponl) a single rock and here 
the) ·re mos tly m groups of 
three or four. 

Become a .... h11e belt and you 
mo\-C 10 )e llo"'·bch lc , el . 
'Which in,ohe s more rocks. but 
oo .... •w1th occas ional gaps in the 
grou nd and fireballs too to leap 
over . Th is 1s where the game 
gcu tncky. with rocks and 
fireballs placed so close 
togt'the r at times tha t 11 see med 
1mpos.s1blc to deal with them . 
though ma)bc I lack aj:1hty. 

I did get throu gh e, entually. 
and mo,e d on 10 sccond·le,cl 
)Cllow belt. Su~quc nt stages 
obvio usly add mo re haza rds for 
you 10 deal with ... fa lling 
fireball s and ar rows. 10 t'ith e r 
kick or ca tch. 

One nuisance ,s ha, mg 10 go 
righ1 back 10 the beginnin g 
e,er y 1imc )'OU fail. 1hough 
thankfull y not eac h t ime )'Ou 
lose one of your thr ee h, es. with 
bonus li,cs commi a1 10.(.(X) 
points. 

1bc sou nd effects a re lht' best 
part or the program . begmmng 
with a door cr eaking open as the 
tit le page shimm ers on to the 
screen, and a ra ther cffecth·c 
rock ·smashingex plos,on. 

Verdict 
A disappo inting game, a nd 
hardly recommended. 'A 101al­
ly a"'·esomc experiC'nct: m 
arcade action'? Perhaps a few 
years ago . yes - but h3\'c you 
visited the a rcades latel y. Prog· 
r ammersGu1 \d? Mil.• tenw.l 

RATINC 

~- .. flt ....,._ fl!tfl!t 

u..o1-- fl!tfl!t 
OweralY..... f9' 
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STRATEGY 

The spoils 
of oil 
.._ Dallas ...... 48K One,..._ 
.(6 ........ Cun Compu1,r 
S.mulaoons. I.& Lan110n W1y . 
London SEJ 7TL O 1-8S8 0763 
,._.. Cauc:1tc:.._...._ 
Sptttrum ...... Mail order , On e 
dcl kl'I 

E\.en the mos1ded1cated Dallas 
fan 1s not hkel) to slay glued to 
theTVse1 .,..hen his o r her Orie 
1s scree ning 1h1s ,crs,on of the 
progr amme. The menace of J R 
1ssom chow l~1 .... hcn all )Ougc1 
is lhc odd typed mention of 
him. 

Objectives 
The ob ject of eac h episode 1s 10 
makccnoughmoneydr ilhngo 1I 
10 be able to fight off Eumg (or 
at le ast !hat's 1hc \\3) the game 
spells 11) Associates and c,e n· 
tually take 11 over. 

Money is made by invc!loting 
in oil wells and then develop ing 
1hcm . 

In play 
Jn the be:,,t 1rad111on of the TV 
soap opera. this 1s largely a 
rehash of an old theme, with 
Just a dash of something rlCW . 

The old theme ,s that of the 
' K ingdom' game: )'OU have 10 
manage resource!lo v.,~ly -
don·, go 100 mad and don·, be 
too miserly. 

A touch of new is a map 
showing liule graph ics v.hkh 
indica le lhe curr enl slate of 
each oil v.cll. 

They start as cmp1y plots of 
land a nd arc dc, ·clope d mto 
v.ells. rdinenes and finall y 
ptpc hncs. All 1hc 11mc their 
produc uon value 1s nsmg. un­
less of coun.e God or the 
go\cr nmcnt shou ld choose 10 
mrcrf erc. 

Most of 1he game is spe nt 
keymg-in two Jc:ners (a llho ugh 
the progra m ms1sts on ca lling 
them numbers) v.h1ch give the 
co-ord1na1csof uc h v.ell on 1he 
map . These say which v.cll 1s 10 
be mO\'Cdldn lled de\el oped/ 
p;ped . 

The cost of domg each of 
1hcse ,s sub tr aeted from the 
company balance sheet shown 
on the right hand side of the 
scree n. Profits are added to 11. 

If lhe finance ll arc handled 
bad ly or lms of dry v.ells arc 
dug .goodo ldJR sends a Telex 
s.aymg he IS takmg O\er )OUr 
compa ny. 

lf )·oudov.cll )Ouge 1 to send 
him one. 

Verdict 
Gone 1sthc doubl c deahngand 
cor ruption v,c used 10 know in 

Dallas. 
I pressed a few odd keys 10 

see v. hat they do. Some land 
you back m the middle of a huge 
Basic progra m. ot he rs muck up 
the screen di~ a y. a few cos t 
moncya nd sometimesyo u e,·en 
get to cheat. 

The v,ev.ing figures for this 
\Crs1on of the TV series are 
likely to plum met after the first 
few episodes . 

RATING 
l..HtM& • ...,. ....,...., 
U..ol­v_,.._ 

"'" rf, 

.._ ...... 

" f~U~ F CASH 
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IBMPC 

War and 
PCs 
- Callt o Arm~.,..18\1 
PC,6-'K andonotd1ildr1vt", 
cofour a,raph.cscard ....._ il4. 78 
......, SamasSo(1warc, 
Sacramento, Cahfom,a ,..... 
Diilr.ctlc .... Sofur l.Ccnual 
Way, N Fcllham Trad 1n1 Est11tc, 
Feltham. Mtddk"Kx. 01-844 2040 

So)Ou tho ught 18 M v.as talmg 
over 1he v.orld ? We ll. Call to 
Arms pro\ ·1des a nev. \a riation 
on this- )OU gel to tal c o,er 
1he v,orldY.1th)our lBM Well. 
not the ..,hol~ ··••o rld. )OU under · 
stand - JUSt Europe. Or e\Cn 
Scotlafl<l. 1f you prefe r E11hcr 
way . this 1s a game v.-herc )OU 

can lei your delul11ons of gra n. 
dc ur run riot . 

Objectives 
Thi.., game Ill Risk. as near as 
makes \er y l1t1led 1fference. Up 
to four may play. and of 1hcm. 
uptofourcanbe1hc IBM ..a 
youcanJUllt ,11 b;1cl. tmdv..11ch 11 
battle 11 out. ,f )OU pref er. 11~ 
play ingboo rd 1\c11her a map o f 
E urope in l lJH . or of the 
cou nttc, of Sco1land in 1he 
c1ghteen1h cen1ur) ck> v.e 
spot an expatriate Scot11\h 
progr am mer lurlmg m Smu, 
Softv,a re'sCahforn ia lfQ ? 

As m the board g.imc. ro un· 
tries arc <ihared ou t among tht! 
pla) c rs at the OUI\CI. There arc 
36o ft hcm,ll0c\Cr)oncttchfo1 r 
sha rcll. Then )OU dec idl: hoy, 
man) arm,e, arc to be placed in 

each counlr) for L.1CL.-0ff 
any1hing bctv.ccn tv.o and nmc 
apiece. Afle r thus selling lhc 
scene. play begins. and each 

player 1n turn reinforces lhc 
counlnell he or she - or 11. m 
t ile IBM's case - con u ols. or 
attac ks ne1ghboun ng sta ies. 

The wmne r of each ballle ill 
dcadcd ra ndoml y. un11I lhe 
auac ke r decides d1)C'rc11on ill 
the bcuer pano(\alour or until 
orteforce 1sw1pedout. Then the 
victorm ustoccup) 1he defea1ed 
country v.1th one or more 
armies. and has 1he opuon of 
domg11 allo,er aga1n. o n ll0me 
other from . 

In play 
Desp11e the fact 1ha1 the IB M 
has lhe ad\'antagc. since 11 

decide s the outcome of eac h 
ba11k, 1tdoc!ip lJyfa 1r. Tv.1cein 
my first game 11 ma<k the ~d 
mistake of ptt11ng 13 um,cs 
against my 1hree and losing. 

Pla)·1ng th,sga me is none 100 

easy. since 10 pick the cou ntry 
)OU want to reinforce. anac k or 
attac k from )Ou must mo\e 1he 
cursor onto that rounuy. But 
domg so lak e'§ half an eternity . 
since al l four cu™>r con trol 
ke)'S simply seep )OU through 
1hc sa me sequence of countrie s 
in the same order . Each t ime 
you conquer a country . the map 
is redr awn 1n your colours 
rat her slowly. You JU"t have to 
sit and v.a1t 1t out. 

Verdict 
The re 's a cc rtam ' \\'JT Ga mes' 
fascma11on m v.aichm~ l.:.uropc 
- orScotla nd ch.,n,gcrolo ur 
'",(,fore )Our \t ry C)Cll Alld 1he 
game i~ v.ell 1mplcmcn1ed, 
though the 111'1ruc11on, could 
bccl c:ircr . lf)OU hlc :rndwm 
a1- Risk. you'll ltke 1h1s 100. 

RATING 
l..ntinc•PIN .. ....,...., 
Use of111Khine 

- r.-
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~ProgramCards 
This week m Programcards there arc 1hree 
nc:w programs and the cooclusion of the 
Allas pr ogra m for the Lynx 48K. 
~ Spectrum program will be useful to 

anyone stud)'mg s1a11s1ics. Th is bar chan 
routine from Da vid J Lcart, of Washing· 
ion. Tyne and Wear. d,s~ays statistical 
data in a ,.eryclearway . Be careful. when 
using this program. 1hat tile frequ encies 
entered a re not too varied . If the difference: 
between the first freq uency and lhc la~t 
frequeocy is 100 great then !he smallest will 
not be displayed properly . 

~fan y ke)'SCllmg progr a ms ha\o'e been 
pubhshed for the BBC, and by now most 
users w1 II ha\·e t hc1 r own '3\ oun1c set t mg.s. 

I IO\l,e\.er . the Ke)·set program from 
Alistair McLeod. o( Glasgow. displays. on 
the bouom hnc of the mode 7 screen. the 
fu nchon of each key. Th is program has an 
ad,..antage O\e r the old method ofslidinga 
new function key label under the pcrspc• 
panel. It can be s.a\ed and loaded with the 
app ropnate program . 

They key settin gs tha1 come \l,11h the 

program arc set up for program ed111ngand 
tape disk copying . ObviOU-">ly. you can a lter 
the keys to suit your own requirements. 
Note that the keysalld theirsct11ngscan be 
loaded and sa\·ed by using 
'S A VE CE YS BOO CFF BOO 
'LOAD CEYS BOO 

Asteroid Lander is a \'Crsion of the 
famous lunar lander game, for the Dra gon 
32. from R Woodw ard Clarke . of Sutton 
Coldfidd. 1lus \ersion is a liule more 
ad,..anced than most asi t uses the Dr agon's 
colours and sound rathe rw ell. 11 al§Ohold s 
the name a nd number of points of the 
highest scoring player . 

In theory it 1s possible 10 make the game 
run even fast er by U-">1 ng 1 he spced· up poke: 
1870 POKE &II FFD7.0 

Unfortunatel y 1h1s caused our machine 
to crash. The normal speed poke s 
(&IIFFD6.0 )were left in so try 11 and sec . 

The pilot has the opt.On of ke)board or 
joys1ick forcontrffl . The keyboard uses the 
curso rcont rolkeys-.-an d 1.Thedo"n 
arrow is used for thrust . When changing 

between arrows release the arrow )'OU were 
press• n g before press1 ng lhe next ot herwise 
the last comm a nd is repealed. 

A RUN for our money 
We pay for published programs on a sltding 
scale which 1akc in10 accoun t length , 
complexity, originality and the program · 
mingskill demons 1ra1ed in the program . So 
ll,•hy not give us a RUN for our money? 

As well as 1he cash , you rccefre the 
satisfaction of seeing your byline on the 
Program Card-which will. of course, be 
snipped o ut and filed away in !he lib ra ries 
of thousands of micro enthusiasn I hrough ­
ou 11hc country. 

Send your contribution. on disk or 
cassette, toge ther with a plain paper listing 
and brief summary notes to: 

The Programs Ed itor, Personal Compu · 
tt'rN~tt·s. VNU.620:dordStrect. London 
WIA 211G. 

All di sks and casse ttes will be returned as 
soon as possib le after evaluation 
publica tion. at our expense. 

PffiProgramCards 

Asteroid Lander . Card 1 of7 
8326Al1f7 

I J -1Nf•4 , p ••• I 1t'flltfT•4'", .... tt,,.,,.. . ••• 11t1"llll••4" • •or 1,.,.. 1., • 
~,'; ... :.;·,~~:!IHir.lollO ·- I 
·~ t'UI ... . 4 11'(9 4•4, 1f'OI, 
t'\.ttl 14'<•, I ,--t,-- ..... , ., ,41 
I to liit~lN ,I 
,.,,. 1~ ueir.,• • uet< u,,, 
1W ktH IW-,ffO\ICJI~ 11*'1•1 ......... 
~u 
~~ ...,,, .. ,. 
1 1 11• 
........ 1,,. 
~ J Nt ta 

40 

60 

13(),230 

24().540 

Dragon 32 
Dragon Basic 
Application: Game 
Author: A Wooctward Clarke 

~~,, dflll.4<t, I 
, ... ~1" IHI•' , •• • I•• I •• • 

"4QI ""'1"''•116, 1 t... l 
YOU Wi.l IHl JHll l ul ,t l O • ~· •v WtiHH THI tD I l,..tf 

l ASIF'D ,W. t( ,- lit tl 6UU ·-· 5,& H<II\IUf411:I . .. • fl ••l'H l l• t,;.t l'llM 

~IFl .. 1 • • 
"7<) a.• 
-9Qlll\lO ...... , 

" ... '"'""'"" , . . ... ..... 1.-.u ·•• " 
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H IHI "JOIH NCIL U -1 LUJt 'Sl ... 
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!l;-y ~l~::~~:·~~ .. ·~:I;.:~ ~\ION l: 
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YE P FO LK S IT'S HERE 

CAUl 101lNIA 

ao&• •••• r··~., 
H0W0E DO PAAONE RS #J 
Thil l'lere·, PTo.pedor Jake , I aure «n Nlrin ' one ~ 

l;;','=-.;.."',:.T.::"~,job ~ 
~hwcMrNl~lromontGoidFltldlo~ . I • 

kn0w'~4~:,;=.,,~.:::,i!~'*J•ne«ts1ornake 
hs '*• or cnuer MWY II lhat rou help m. peg .,.., dOgg(x'le 1u1 
ontofthernciliml. 

Can YOU help Jllke be>ootr\ol rw::ti. help twn peg ta ct.m , dodge the 
llrrOWS , avoid the 10,naNr••" . ll'ld plant lht Dynamde In just the right 
l)lflot 7 . .. YOUCANl!1 

YIPPEE . . Gity,e,~-;;~~theCAL IFOONIA 

A~=O,O.~~~i=,, ..... ............ 
SPECIAt.. OFFER SPECIAL OFFER SPECIAL OFFER ~Q!Mc:';'=1A=R~=~5 

FREE 
~ 

LEAPI N' LANC ELOT Medievel MKhM Magic; 10 endv'III you 
GALACTIC SURVfYAL PAK Ev..,Astro-Trs~ mu9thavectvs ! r ---- --- --- ---- -----
~ ·---OGII ... _ 

--:r..:=::...- ! if:?--::::- =-

GAlASET lTD ~~ ....... 
Tet:OH4tllff 

AVAILABLE NOW 

lor ZX8116K 
Spectrum 48K 

Dragon 
Commodore 64 

PURCHASE LEDGER • . . handles up to 100 
aooounts, invoices, payments, VAT handling and 
analysis. Selectable print options. 

SALES LEDGER . ., spec . as Purchase Ledger. 

COMBINED DATABASE ... fully definable. vast 
spreadsheet storage, rapid calculations. Terrific 
value. 

MICROLYMPICS 1 ••. each containing 10 action 
MICROLYMPICS 2 ... games. Selection of stan· 
dard s (Pac·Man. etc. ), plus new amazing 
games. 

ALL TAPES COME WITH FREE BACK·UP TAPE 
IN PRESENTATION BOX 

'-.ING AIR SPlCTRUM 
/XH1 thK 1HK COM 6.J DRAGON 

I q 'I') f 1 '} qc, 

Please rush me ....... .. 

TOTAL SUM INCLUDED· [ 
PINN make cheques and PO 
pty.oa. to 
ANO( MICROSYSTEMS. 
30 l<lNGSCAOFT COURT 
8ElllNG E, NORTHAMPTON 



~Prograne.ds 

Asteroid Lander Card 2 017 
670 CLS 
680 SOUN0240, 1 
690 PRINT.7 3, " • •• acoring ••• M 
700 PRINTIIJ64, .. A HIGH SCORE FACILITY IS 

IN CLUDED, THE HIGH SCORE SCREEN IS O 
I SPLAYED BEFORE A NEW GAME. TO MOVE ON T 
O A NEW GAME PRESS ANY KEY" 
7 10 PRINT ll 4 1 B, " t ·H PRESS ANY KEY FOR MORE 
.,. .... 
72 0 IF I NKEYt,•"" THEN 72 0 
730 CLS 
74 0 SOUND240, 1 
7:50 PRINTIJ 70 , " ••• •c r-e en • d1 s p lay •• • " 
760 PRI NTfUb 4, "AT THE BOTTOM IS THE PAD 

ON THE ICE COVERED ASTERO I D. AT 
THE TOP I S THE ROCKET , THE NUMBER 
OF L l VES LEFT 3c THE MAX I MUM &: PRE SE N 

T VELOCITY" 
770 PRJNTl! 4 1B, " • •~ PRE SS ANY KEY T O START 

7 80 I F IN VEY!I•"" lHEN 7 80 
790 REM GOOD LUCK PAGE 
800 CL • RND<9)- 1 
8 10 PLAY"Ol" 
820 F OR J•462 T O I STEP-33 
830 CLS CL 
8 4 0 PRINTEiJ, "GOO D LUCt ' ' '· •• " : 
850 SCREE N u , l 
860 PL .,PL+:i 

l10-1IO 
l'IM1 0 

~~ 

Asteroid Lander Card 3 017 
1150 L 2 • • " BM+O, - 4 : ElR3F1 01 G lL 3G101 R':5H 
1 16 0 L3 'l •"B M+O; - 4; E 1R3F 1GlL1R 1F 10161L3H l 

11 70 B•O 
1 190 T I •O 
1290 REH INPUT SPEED SE11 lNGS PAGE 
1290 IF s• •2 THEN SOUND 150, 3 ELSE SOUND 

50 . 3 
1300 CL S 
1310 PR IN 18133 , "SELEC T SPE ED 1 :lO"; 1 lN PU 
T S 
1320 JF 5, 1 OR S 20 THEN 1300 
1330 SOUND S • 12 , 2 
1340 PRl NT li289, "SE L ECT SP E ED JNCRtASE 1-
10" : 1 I NP UT V 
1350 IF V· 1 OR V>lO THEN 1300 
1360 SOUND V • 12,2 
1370 FOR J•l TO ':500:N E XT J 
1380 RE M PLEAS E WAIT PAGE 
139 0 CLS RN0<9)-1 

1400 PR INTtl 232 , " • • pl ••s• • w•1 t• * " : 
14 10 PRI NT El200, " •• • •••.:••••.,.••• " : 
1420 PR JNTft 2 64 ," •• •••• •••• .. ••• • " : 
14 36 SCREE NO , l 
1440 REM St IP FORWARD I F ALkE:.AOY OE'FINl:.D 
14 50 JF- NNa11l IHEN 1610 
1460 R£1'1 DEf' INE ROU'.ET l:.l C. 
1470 PMOOE 4:PCL S 
14 80 DRAW"S4; BM2 , J 4 : U1E2F201UlH:.:'U I R2U/f'.:,.:' 

8 70 IF PL 12 IHE.N PLAY"O+" 
8BO IF PL. 12 lHEN PL • l 
890 PLAY''T 15 : V20 ; "+STF<•<Pl.) 
900 NEX1 J 
910 FOR J•l TO 400:NE.Xl J 
920 REM SET HNb UP VAk IAl:tLE S 
930 HS 1000 
940 HS'l • .. lH E COMf-'Urf:.foi " 
950 D IM H (9 1 15) 
960 DIM Nk (9 1 21 > 
97'> DIM kA <4, 7> 
980 DIM f'AD (16 , 21> 
990 At.•"BMt-:.!, +O : U5E~F..:.D2L4k4D";'' 
1000 C1>• "BM+2, +O; H1U5E1R2F 1 ~D5G1L~BR3" 
1010 D'l•"BM+2, +O; R1U7L l k.Sf-' I D~G,1L2BRS" 
1020 Et. • .. EIMt-b, +O ;L 4U4R3L3U3f<4BD-," 
1030 H'l =-"B Mt- 2, +O ;U 703 R4U 307" 
1040 11>• "BM+2 , +0 ; R2L 1U7L1R2807" 
10 50 L$.a"81'1+2 , +U • U707R4" 
1060 Nt, a .. BM+2, 0 ; U7DIF4U~D7" 
10 70 Ot,•"BM+2 , .-i.,; U7R407L4R4" 
1'-180 P'l • "U7R3F- 102G1L3BR4B03" 
1090 Rt. •"B M+ 2 , +O ; U7R3F1D2G I L 3R.'.lF 1D1f' 1 " 
110 0 5 t, •"B M+2 , - 1 ; FtR2E lU :.:'H1 L 2HtU1E.1R2FlB 
Db " 
t 110 T'l m" BM+4, •O~ U 7L2H 48D 7" 
1 120 V t. •"B M+3 , -7 ; 09'"2E2U':5 00 7" 
11 30 Yt. •"8 1'1+2 , -7 ; D2F 20 3U3E2U28 07" 
11 40 LI '1•" 81'1+0, - 4; E 1R 1D~L2R4" 

920-1'40 

D3L2UbH2G2DbL 2U3E2 D7R2 .. 
1490 GET<0,0)-CS,14),R,G 
l SOO PCLS 

-

1510 DRAW" S4; c:s; 81"10, b : £ 2 ; U.!; &MB, t, ; H:.t; u~; 
BM4 , 0 ; D:S;F l: Hl :Gt" 
152 0 GETCO , u> CB, b),Rk , G 
t ':530 PCLS 
1:540 GET<C,OJ CS,20> ,N R,G 
15':50 PCLS 
1 :560 DRAW"BM O, O ; R2001L5D2Ll R:.?LtU2L15f<502 
R1L2D 1L 4 011R20Ul 1Ll:S" 
1:570 DRAW "S 4; BM2, 13 ; "•Pt.+A t,+ 01' 
1580 GET<0, 0>- <20, 15>,PAO,G 
1 :590 NN•l 

16 00 REM SET UP SCREE N le- SCREE N VARIABLE 
s 
1610 THR • O 
1620 IF LI VES•O THEN LI VES•3 
16 30 X•RND(241)+4 : Y•l:S 
1640 PMODE 4, 1 :P CL S 
16 ':50 FOR ST•l TO 100 
166 0 PSET <RND <2:53) + t , RND C 170) + 1:S, :5) 
10 70 NEXT ST 
1680 CI RCLE <RN0.<'!50) +10 0, 191) J200,'!5, .1 2 , 
. 5 , 0 
1690 PA1 NTC 12 ':5, 190) ,5,5 
1700 PP • RNDC232)+1 
1710 IF PP > 10:S AND PP( 130 THEN 1700 
1720 PUT CPP 1 l bl >- CPP+20, I 7b) J PAD, PSET 
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Euro Atlas Card3of6 '-~~~~~~~~~~~l- yn_lll~Y•_•_B•_•_lcJW~••_dlC~••_ll_••_,•d 
8326EA3/6 
1110 DATA 86,138 , 7 4 1 134 1 68 1 138 , 68 1 147 
1 120 DATA 55, l:50, 46 1 14 2 , 20 1 136, 26,1 26 
11 30 DATA 30,98,22,90 , 24, 84 , 2 , 7 4 
1 140 DATA 4 1 72,4 , 68,0,70, 2 , 66 
1150 DATA 8 1 66 1 12 1 64 1 16 1 64 1 18, 68 
11 60 DATA 28 ,66,28 , 60, 26 ,54, 32,'5 4 
11 70 DATA 3 4 1 57 1 4 5 1 :56 1 43 1 5 4 , 56 ,4 7 
1180 OArA :55 1 38 1 63,3 5 1 77 1 48 1 110 1 60 
1 19 0 DATA 10 3 , 82 , 9 4 ,99, 100 , 95,103,112 
1200 DATA 98 1 114 1 10 3 , 1 16 1 10 2 ,1 23 ,H .,B ,1 26 
12 10 VDU 1 , 2 

1~;~0~:!~~ on ~ '\~~O; "?,o you requu·, mor• 

1230 IF GET N•78 1HEN GOTO 1400 
12 40 VDU 1 1 2 
1250 FOR V• I TO B 
126 0 READ U , I 
1 270 HOVE U, I 
1280 DRAW 12 0 1 I O+ (V •I O) 
128 1 BEEP 200 , 10, 6~000 
1285 NEXT V 
1290 DATA 44, 55 , 50 1 57 , 62,64 1 26 , 04 
130 ~ DATA 33 , 11 6,84,84,52 .1 3~ . se, 137 
11120 WIN DOW 6 1, 123 , tb. 2 4:!5 
1330 V DU 23, l, l 
13 40 F OR N•l 10 8 
13'!i0 READ N$ 
1360 PRI NT Nt; 
1370 NEX T N 

1390 DATA 5.BORDEAUX,6.DlJON. 7. I OL.lt...OUSE:., 
8 . MARSE J L LES 
1395 VDU 1, 2 
1400 PRl Nl 8 0,210; "lJo you requtr'"e .anot 
h•r ccunt,.-y? Y/ N " 

141 0 IF GE.TN:.78 lH EN bUIU I\.'"'''-''-' 
14 20 Gora 50 
20 00 CL S 
2 010 VDU 1 ,2 
2020 PRl Nl 8 bl, O; "SPAJN & 
2030 PR INT & bl,10 ; "-
2 040 VDU 1,4 
2050 HOVE 12 , 76 
2 000 RESTORE 2090 
2 0 7 0 FOR Z• l TO 7 1 
2 080 READ A. B 
20 90 DRAW A , B 
21 00 BEEP 400, tu, b:5000 
21 10 NE XT Z 

f' UHIU6AL" 

2 12(of DATA 18 . 74 1 18 , 76 , lb , 78 , 2::>, 7'1 
2 130 DATA 27,77 1 3 1, 78,32 , 81 1 3 4,8 2 
214(<1 DATA 28 .88 ,28 , 94, 25 ,9 5 , 25 ,9 7 
2 1:50 DATA 27 ,98 , 26, 102 , 22 , 10 3 , 25, 109 
2 160 DATA 24,1 13 , 23,1 11, 22, 11 5 , 25 ,11 7 
2 170 DATA 25, 120,20 1 12 3 , 20 ,1 2 8,7,1 3 0 
2 18(<t DATA 10,1 14 1 6 ,1 14, 7 ,11 1,4 , 1 12 
2190 DATA :5, 104 1 8 1 10 3 , 13 ,8 :5, 12, 7 4 
2200 DATA l :5,73,ll , 63, 18,b0,20 1 61 

138 0 DATA 1 , LE HAVRE, 2.ROU[N,l.t-'AR I S ,4.NANTE S 

1110-1• ................ .. -
iia.ProgramCanls 

Euro Atlas 
8326EM/6 
22 10 DATA 19 1 58 1 2:5 1 :56 ,26 , 59 , b0 , b.S 
222 0 DATA 62,62 1 65 1 64, 70 , 6 3 , 73,63 
223 0 DATA 7 3 , 65 1 87,69 1 89 1 66 1 94,68 
22 40 DATA 95,7 2 ,108 ,7 1,1 08,77, 102 1 8 3 
2250 DATA 9 3 , Sb , 90,90 , 92,9 1,89 , 95 
22 60 DATA 88,9 3 ,82,105,86 ,11 3, 80,117 
2270 DATA 78 1 12b , b9, 128,66 , 135 , 47 1 13 5 
.2280 DATA 4 4 1 13 8 , 40,1 3 6 , 37 , 141 , 3 4,14 3 
2290 DATA 3 1 1 141, 2 4, 129 1 20, 128 
2291 HOVE 103 , 10 3 
2292 FOR 0• 1 TO 4 
2293 READ A . B 
22 94 DRAW A, B 
2 29 :5 BEEP 4 00 1 10 1 b 5 000 
2296 NEXT O 
2297 DATA 109 . 99 1 11 3 . 10 1 ,110,10 5 1 10 3 1 10 3 
23 00 ·vou 1 , 2 
2310 PRJNl jj 0 , 2 10; "Do yo u ,.-aqu1r a mor w 

1mformat1on? YIN " 
232 0 IF GETN •78 TH EN GOTO 2510 
2 330 FOR V• l TO 10 
23 40 READ U, I 
2350 HOVE U, l 
2360 DRAW 120, 1(-t+- < V • h.1) 

2370 BEEP 200 . 10, 6~000 
2380 NEXl V 
239 0 DATA 11,b 3 .60,b 3 .t 5 , B~ . 7 1 111, ~3,95 
2 400 DATA 10 2 ,8 3 1 32, 121,82 , 105, 114, lo :l,3 
7 , 141 
2410 WINDOW 61, 123 , 16 1 2 45 
2 420 VDU 23, 1 , 1 

___ ..........,. 

2 4 3(1 RESTORE 24 80 
24 4 0 fOt< N• l TO lu 
2 45<:t READ NS 
2 460 PR I NT N• 
2470 NEXT N 
2 480 OAlA 1. CORUN NA.2.BlLBA0,3.0PORTO(f'o 
rtug a l > 
2490 DATA 4.LI SBO NCP o rtu g.t l ) . 5 .HADRID, 6 . 
BARCELONA 
2500 DAlA 7 . SEVIL L E , B , VALE NCIA , 9 .MAJ ORCA 
, 10. GIBRALTAR 
2:505 VDU 1. 2 
~ 10 PRIN T IJ 0,210~ " Do you requtr'" e anot 
h•,.. count,.-y? V IN .. 
252 0 IF GETN :1178 lHEN GOTO 10000 
2:53 0 GOTO 50 
3000 VDU 1. 2 
3 0 10 CLS 
30 20 PRINT Q 6 1, 0 i "E . &W. GERMANV&DENMARI 

30 30 PRlNr Et 6 1 1 10 : "-------

30 40 VDU 1 1 4 
3050 HOVE 00 , 160 
3055 RE STOR E 3 1 10 
3060 F OR Z• 1 TO 79 
30 70 READ A, B 
3080 DRAW A, B 
3090 BEEP 40 0, 10,65000 
3 10 0 NEXT Z ----~--
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TheZX 
Miaodrive­
andmore! 

For some time now, the new 'ZY,. 
Microdrive has been the subject 
of much discussion. Which is 
only to be expected, when the 
object of everyone's anticipation 
is comp/e/e/y new to the world 
of computing. 

Microdrive provides high ­
s,:,eed access to truly massive 
storage. With just one Microdrive. 
you'll have at least 85K bytes of 
storage, and the ability to LOAD 
and SAVE in mere seconds 
Yet the ZX M1crodnve 1s about 
the s,ze of a Spectrum mams 
adaptor, and costs less 
than £5() 1 

First stocks are now m 
M1crodnves will be released on 
an order of pnonty basis . 
Spectrum owners who pur · 
chased by mall order, direct 
from us. wm be sent full details 
,ncludmg how to order.ma 
senes of ma1hngs t hat begins 
with the earhest names on 
our hst 
And if you didn't buy 
by mail order? 

Don't worry - for a colour 
brochure with full mformat1on 
on M,crodnves. including how 
to order . Just send us your 
name and add ress (use the 
coupon at the back of this 
issue of Sinclair Special) . But 
remember. t he sooner you 
send us your name. the sooner 
you'll get on the list 

Of cou rse, there's much 
more to S1ncla1r than Micro · 
dnves , as you 'll see on t hese 
pages. The latest releases of 
Spectrum and ZX81 software 
have been amongs t the mos t 
successfu l ever Pnces o f most 
established Sinclair produc t s 
are at their lowest ever . To buy 
what you want, Just use the 
Order Form . 

Until t he next issue of z;µ 
Nigel Searle, Managing Director. 
Smdalf Research Lid. 

PS: Come and see us - and all 
tha t's new at Sinclair - at the 
PCW Show, Barbican Centre. 
from Sept 28th to Oct. 2nd. 
We'll be pleased to see you! 

ZX Microdrive 
System previevv! 

ZX MICRODRIVE 
At least 85K bytes sta<age, loads a typical 48K 
program in as little as 9 seconds : £49 .95 . 

ZX MICRODRIVE CARTRIDGE 
Compact. erasable, revolutionary. Complete with 
~sown storage sleeve. Contains up to 5() files, 
with a typical access time of 3.5 seconds : £4.95. 

ZX INTERFACE 1 
Necessary for sending and receiving data from ZX 
Microdrive . lnciudes RS232 interface, enabtes 
creation of local area network of 2 to 64 Spectrums. 
Attaches to the underside of your Spectrum. 
Purchased with ZX MiCfodrive, just £29.95. As 
separate item. £49.95. 



Six new ways to make more 
of your Spectrum 

Take a look at these brand-new titles . 
Eac h is an outstanding new program 
using the full potential of the Spectrum , 
for games with st unningly animated 
graphics. for stra tegies of fiendish 
cunning, for masterty applica t tOns of 
computing capabi lity ... 

Cyrus -IS -Che u Based on the Cyrus 
Program. whtCh won t he 2nd European 
Mk:roco mputer Chess Championship 
and trounced the prev iously unbeaten 
Cray Blitz machine . With 8 playing levels, 
cursor piece-movemen t, replay and 
'ta ke-back ' facilities. plus two -player 
option . The 48K ve rsk>n has many addi· 
tional features includ ing an ext ensive 
library o f chess openings . For 16K or 
48K RAM Spectrum . 

Horace and the Spkjera Make your way 
wi t h Horace to the House of Spiders, 
armed only wi t h a limi t ed supply of anti· 
spider-bi t e serum . In the house , destroy 
the webs befo re the spiders can repair 
them . Then des troy the spid ers, before 
they destroy Horace! Undoubtedly the 
creepies t Horace program ever produced! 
For 16K or 48K RAM Speetrum . 

Computer Scr•bble The famous board 
game, on -screen-with the whote board 
on view! A huge vocabu lary of O\ler 
11,000 words. Full·slze lett er tiles , four 
skill levels - the highest of wh.Ch is 
virtu ally unbeatabte . For 1 to 4 players . 
For 48K RAM Spectrum . 
(SCRA88l f ,.~-"' eoc,yrlgM loQ9ftMCI by 
kt..,._ $el'lu W edl l e und t,w,d,t ll OfflbH- e J W ~ 
MdSON PI..C~) 

Backga mmon A fast, exciting program , 
wit h traditional board d isplay , rolling dtCe 
and doubUng cube . Four skill levels . For 
expe rt s-or beginners . (Rules are 
inciuded-it's the quickest way to learn 
the game.) For 16K or 48K RAM Spec trum. 

FORTH Learn a new programming 
language , as simple as BASIC , but with 
the speed of machine code . Complete 
with Editor and User manual. For 48K 
RAM Spec trum. 

Small Bualneu Account s Speeds and 
simpli fies accounting work. prod uces 
Balance Shee ts, Profi t and Loss informa · 
lion and VAT return s. Complete with 
User manual. For 48K RAM Spec trum . 

Overleaf-your Sinclair order form. 



Latest ZX81 software Prices 

These three new cassettes offer two 
totally different challenges to you and 
your ZX:81. The games - like so many 
ZX81 games today - really do use the 
ZX81's capability. The FORTH program 
is a fascinating extension of your own 
comput er under standing . 

Sabotage . Defender or attacker? The 
choice is your s in thi s ex citing game . 

Be the guard and defend the 
ammunition in the compoond - or be 
the Saboteur and attack it! · 

Written by Macronics for a Z.X:81 
with 16K RAM. Cassette price : £4.95. 
City Patrol. '!bu are the Commander of a 

laser-firing ship . \bur task is to intercept 
and destroy alien sufcide ships 
descending on your city. 

Written by Macronlcs for a zxe t 
with 16K RAM. Cassette price : £4 .95. 

FORTH. Discover a new programming 
language which combines the simplicity 
of BASIC with the speed of machine 
code . FORTH's compiled code occupies 
less than a quarter of the equivalent 
BASIC program and runs ten times as 
fast . Free User-Manual and Editor 
Manual with each cassette. 

Written by Artie for a ZX81 with 
t6K RAM. Cassette price : £ t4 .95. 

To: !Nnei.lrA~ltd , FREEPOST. ~y , SutM, , GU1531Ul. 

round-up 
ZX Spectrum 48K 

now just £129.95 . 
ZX Spectrum 16K 

now Just £99.95 . 
ZX81 now just £39 .95. 
16K RAM Pack for ZX81 

£29.9 5. 
ZX Printer now just £39.95. 

1.2A ZX Mains Adaptor 
£7.95. 

Printer Paper (5 rolls) 
£11.95. 

How to order 
Simply fill in the relevant section(s) on 
the order-form below: Note that there is 
no postage 0< packing payable on 
Section B. Please allow 28 days for 
delivery. Orders may be sent FREEPOST 
(no stamp required). Credlt-catd holders 
may order by phone,calling Ot-200 0200. 
24 hours a day. t4-day money-back 
oplion. 

sinclair 
Sinclair Research Ltd. 
Stanhope Rood , Camberley, 
Surrey GU15 3 PS. 
Telephone : (0276) 685311. 

°"""''°"M 
leetionA "-dWa,-epwCMM lectton I IIOflw.,. ,vcheH 

It em Price Tot .. Item Price Tot-, 

Oty 

.. _ 
~ • • Ot y c. ... u. ~ • • 

ZX.SO.Clrum- 48K 3000 12095 FOO SPECTIIUM 

zx Spectrum - 16K 3002 .... G 22/S S.Ckgilmmon 402 1 ... 
ZX 81 (,ndudmg 1 V. Mai l\ll Adap !Of) 1003 ,. .. 023/S CyNI-IS.Qleu "'23 ... 
16K RAM peck 10r ZX81 1010 ,. .. G241S~& tl'leSP'(M rs 4022 ... 

-- ZX Prinl ., 1014 ,. .. 02515 Scrabbffl .,,.. 1505 ---
1 2A Mains AdaplOJ , IOr u .. with 1()()2 , .. LI IS FORTH "°" ,. .. 
Z X81 compvterlZX Pnn1er com- 86 IS Small Business Acco;.ttlt, .... ,, .. ---
binlitl<>n tonty rtoQUffed it YoU Mve 
en HrtyZX81 • 1lh 0.7A ~ IOf) -- FOOZM1 

Printer paper (PK k ol 5 ~ • I 1008 1195 G25 -- 2 124 ... 
Pol~ and pac king orders under Ul O 0028 295 0 24 Oty Pa tfO( 2123 ... 

Ofderscwer ... 0029 ... ~ RTH 2<00 ,. .. 
TOTAL£ TOTAL£ 

' De4ete/complt1e .. appi,ceble 

•1 enckl H a chequ. /poatal OOHr ~ peya~ to s.nc..w Re1Hr ch Ltd tor t 

'Plt a.M cht r~ to my Acu ul Bardaycerd/Trul tcwtl KCOUnl no 

I I I I ! I I I I I I I I I I I I 
Sign,, ture __J IM rf MrliM •M I I I I I I I I I II I I 

JAcldtea,1 ) I l I I I I I I I ! ! I I I I I I I I 
LJ....L.L~l__,._I ~-"'-'-I _lc....l__,._I _.__..__.._ .... , _.,lc....l__,._I _._, -"'--'-' _._1 JI_._I _._1 JI_._I _.__..__.._,_,~_._ .............. ,_,~_.__,1""-t,l ','PC:c•"',:..,,~ .. 

ZX Microdrive information request 
Please send me a colour brochure with full specifications of ZX Microdrive /lnterface 1, and add my name 
to the Microdrive Mailing List! (lick here) O <Remember to include your name and address on the form above) . 



Euro Atlas Card5of6 ----------------. 
~ 11\1 UAIA 11 2 1 14 5 1 1 17 1 14 9, 11 3 ,8 9,95 , 72 
3 12 0 DATA 6B,B 1 ,6 3 1 92 1 7!5 1 101 , 6B,102 
3 13 0 DATA 70 , 120,63 1 120 ,6 3, 126,68, 12 6 
3 140 DATA 5 2 , 136 1 59 1 159,80 , 160 1 102 , 19 2 
3 15 0 DATA 10 2,197 1 97 1 195 1 9!5 , 20 1,8 7 , 205 
3 160 DATA 90,220 , 85 1 21 4 1 63 1 219,!59 , 216 
3 170 DATA 53 1 216 , 52,220,28, 209 1 25 1 21 3 
3 180 DATA 12 1 212,2 4, 18 3 ,!5 , 177,0 , 137 
3 190 DATA 3 1 120 , 13 1 120,22,8 3 ,32,82 
3200 DATA 33,9 0,40,87, 3 9 1 8 3 , 40,80 
32 10 DATA 44,81 1 4 4 1 47 , 39 , 4 3 1 41,3 2 
3220 DATA 4 1 , 2 0,49 1 1 1 1 ~ 1 11, 70 , 0 
3230 DATA 60,23,72 , 26 1 71 1 32 1 56 1 4 6 
3240 DATA 66 1 42 , 68,46 1 6 6,4 8,7 1 1 4 9 
3250 DATA 7 1 ,62, 73 , 59,86 , 60,7!5,:51 
3260 DATA 73 1 41 1 90,36 , 92,4!5 , 87 1 4 9 
3270 DATA ijl0 1 :52 1 8 5 1 !54 1 90 , 59 ,8 6 1 60 
328 0 DATA 82 1 67 1 67,63,71,55,62,56 
329 0 DATA 56,46 , 56 , 62,4 4,58, 56 , 62 
3300 DATA ~8 1 65,72,73,68,91 
33 10 VDU 1, 2 
3320 PRINT fl 0 , 230 ; " Do you requ1n, 

t mf o r m•t 1 on? V /N" · 
3330 l F GETN•78 THEN GOTO 3520 
3335 RESTORE 3400 
33 40 FOR V•J TO 10 
3350 READ u, I 
3360 MOVE U, I 
3370 DRAW 120 , t 0+(V • 10) 
3380 BEEP 200, 1 0, 6SOOO 

3390 NEX f V 
3400 DATA 56,30 , 92 ,4 5,~H,88 1 1 1,1 3.5 1 12,14 
I 
34 10 DATA 35 , J6V, 39, 188, tvo, 1 1 1, 71,-202, 1 
02, 143 
3420 WINDOW 61,126 1 16,245 
3 430 VDU 1 1 1 , 23 
34 40 RESTORE 3 49U 
3450 FOR N:al fO 10 
3460 READ N• 
34 70 PR INl Nt, 
3480 NEXT N 
3490 DAlA 1.JUTLAND<O) ,2.COPENHAGEN<D) 1 3 
.HAMBUR G CW. G) , 4. DUSSELOOkF(W. G) 
3500 DATA :5.COUX, NE.CW,G),6,H~A Nl' FURTCW.G 
) , 7 . STUTTGART (W. CH, B. BERL INCE. C:i) 
35 10 DATA 9. MUNICt HW. G>, lv. DkESDEN(E . G> 
3520 VDU I, 2 
3530 PRINl Ii 0,230 ; "Do you requ1r• omot 
h er country? V /N" 
35 40 IF GET N•78 HtEN GOlU tuOOO 
355 0 GOTO 50 
4000 VDU 1, 2 
40 10 CLS 
4 020 PRINT Ii b l, O; "SWJTZERLAND&AUSTRIA" 
40 3 0 PRI NT Ii 61, 10 ; "-··-----------------

4040 VDU 11 4 
40 50 RESTORE 41 20 
4060 NOVE 4 7, 101 

Card6of6 --------------~ Euro Alias 
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4070 FOR Z• l TO 69 
408 0 READ A, B 
40 90 DRAW A, B 
41 00 BEEP 40 0, 10, 65000 
4110 NEXT Z 
41 2 0 DATA 46, 106 , 44, 104 , 42 , 10 4, 4 3 , 11 0 
4130 DATA 41 1 11 0 , 4 1 ,107,37,tOB , 35,105 
414 0 DAT A 3 4 , 100 , 32 , 111, 3 1,11 3 , 3 1 1 1 14 
41 50 DATA 27 ,10 7 , 28 ,1 05, 2 4,106,22,tll 
41 60 DATA.1 3 1 1 11 1 11 1 104,5 , 107 1 5 1 100 
41 70 DAT A 17 1 92, 14,90, 16,88, 19,90 
418 0 DATA 29 1 89,29 1 86,32 1 86 , 32 1 88 
4190 DAT A 40 , 9 1 1 42 , 90 , 44,93,47,93 
4 200 DAT A 48 1 91 , 5 1,91, 52 , 93,55 , 94 
4 2 10 DATA 63 1 89 1 69 , 90 , 72,93, 7 0,84 
4 22 0 DATA 76 ~81, 76 , 78 , 78 , ao, so , 7:i 
4 23 0 DATA 85 1 79 ,91, 72 ,10 7,76, 109,90 
4 2 4 0 DATA 10 7 , 90, 10 7 ,86 , 10 3,90 1 106,92 
4250 DATA 101 1 102, 104 , 108,98, 10 4 1 89 , 106 
4 260 DATA SB, 109,84 1 109 1 65 , 104 1 62,99 
4270 DATA 53 , 100, :i3 , 102 , :50, t <,3 1 49 1 100 
4280 DATA 47 1 100 , 46 1 98,43, 100, 39 , 96 
4 290 DATA 40, 9 1 
4 300 VDU 1, 2 
4 3 10 PRI NT Ii 0 1 210 ; "Do you ,.•quire more 

i,nformat1on ? V/N" 
4 320 I F GETN•78 THEN GOfO 4~20 
43 30 RESTORE 4400 
4 3 40 FOR V•1 TO 8 

4 350 READ U, l 
4 36(1 HOVE. U, I 
4370 DRAW 120, lO HV •l ~) 
4380 BEEP 200 , 10 , 65000 
4 390 NEX T V 
4400 DATA 20 ,90.18 , 97 , :5, 1~7,29 1 93 
44 10 DATA 5b , 96 , 83,B2 . t 03,84,93, 100 
4420 WI NDOW 6 1, 123 , 16,245 
44 3 0 VDU 23 , I, 1 
4440 RESTORE 4490 
4450 FOR N• 1 TO 8 
4460 READ Nt; 
4470 PR INT Nt, 
4480 NEXT N 
4490 DATA 1.BASLECSW),2.BERNECSW>,:J..GENE 
VACSW> ,4. ZURILHCSW) 
4500 DATA 5 , JNNSBRUC• , 6. LINZ, 7. V I ENNA, 8. 
GRAZ 
45 10 VDU 1. 2 
4~20 PRIN T fl 0 , 2 10 ; "00 you require anot 
h e r country? V I N " 
45 30 IF GETN•78 THEN GOTO I 0000 
454 0 GOTO 50 
10000 BEEP 500 , 500 1 6 3 
10010 WIN DOW 3, 123 , 5 1 245 
10 015 CLS 
10020 VDU 2 4 
100 30 PRINT Ii 60 1 60 ; " THE ENO" 
100 40 VDU 25 





~ProgramCa,ls 
Bar Chart Card 1 of 2 
8326BC1/2 

A UHfut progt#Tl tor ttab:Sbciains 
10 PRI NT AT 0, 10 1 H INSTRUCTIONS" I AT o, .. ____________ .. 
11 PRINT AT 5 , 5 1" Th• US9f"" f ir • t ent.,-• 

t h• " ' "nu-.ber o f c l ••••• for whlCh a" ' "b 
.ar t• to b• dr,iwn .... •" For ••e h cl•• 
• t h e n••• andfr•qu.-ncy ,. ,. . th•n 1nput • 
•"' "pr019t.-d." 

12 PRINT AT 18.bl"Pr••• •" Y l •y to beg 
in" 

13 PAUSE ~00 
14 a..s 

100 DIN FCl4) 
110 DI M H( 14 ) 
120 01 11 LU4) 
I~ INPUT "ENTER NUMBER OF CLAS~ES (HA)( 
l ~I "INC 
151 IF NC, 10 OR NC ( •O THEN GO TO 150 
1:52 (F NC( 4 THE:N LET .,..,.-•O 
15:S IF NC>•4 THEN LET •rr• l 
170 LET NP•INT ((215-CB • NCII/NCI 
180 LET MC•INT C27/NCI 
185 DI N ta <NC, MC· 1 > 
190 LET NAX • O 
I~ LET NJN•9999 
200 FOR C•I TO NC 

t().1 4 
100.120 
15(>.153 

170 , .. 
•• ,.,.,. -

Spectrum 
Spectrum Basic 
AppffcaUon : Educational 
Author: David Leart 

205 CLS 
.?10 PR I NT "ENlER NAt1£ H1AX :f'IC· I;" C 

HARASI ANO"' "FREOUE.NCY (MAX 4 DIC;J IS> • 
,: 15 I NPU T NS IC>:" ";F(Cl 
217 IF LEN STkt. F IC> 4 Tttf.N CL 9 1 f'fi 

JtH "NAME MAX "tt1C·Jl" CHARAS ; ""n FREOUl 
NCY HAX 4 DJOIT S ; "'" RE • INPUJ LA ST Sl I 
OF ~TA"1 00 TO 215 

220 IF f- tC) MAX THE.N LE I l'IAX • F CC> 
225 IF f- CC> MIN THEN Ll.r f"llN f CL> 
230 NEXl C 
23:5 CLS 
238 LE T 1 •• - LEN STR t, HA)( 
23Y LET len•LE N SlR • (f"IA)( f"IIN> 
2 40 LE T >1>1• . 05 
242 I F HA)( .• C. 1 • 4 1(.1 I••>> THEN LET ::l'• ., 
243 I F 11AX.•C . ~5 • ( 1(.I I••>> AND l'IA)( (.t • 

( t O I••>> THE.N LET z:z:•.25 
245 IF MlN<C.l • HA)() THEN LE1 • >1• 1 
2 4 6 I F HAX:•C . :5•( 10 l••>> ANO HAX (.2:5 • 

( 10 l ••> > THE N LET ,u•. 5 
2 4 7 IF 11AX > C0 . :5• CI O l ••>I THEN LET :z::z:• 

2 4 8 LET i nc• c 10 -J ••l ~ hi" • z:z:) 
2 4 Y LE T FP• 1 nc/8 

Bar Chart 
8326BC2l2 

Card 2of2 '-------------------, 

Z5(., PLOT 32 . J 75t DRAW O, - 167; DRAW 223 , 
0 

260 LE.T X1•211 LET Yl •0 1 LET 1• 0 
270 PRINT AT x 1.v 1:1 
280 FOR V•J TO 10 
~o L E T Xl • Xl-21 LET l • lttnc 
~-00 PRJNT AT XI , YI; Cl • 2> 
3 10 NE..XT V 
3;._•c, Lt;.T X~•21t LEl Y2•5 
3;._~ FOH P• 1 ro NC 

~.o H · NC • 4 ANO P•2 Tl-«;N LET Y2•Y2+e 

" 3.32 JF' NC•5 ANO F-'•3 Ofc P.:5 THEN LET 
Y2•Y2+err 

3.S3 IF tK.•5 AND P•4 THEN LET Y2•Y2-2 
3;5 IF NC •6 AND P•3 OR F-•4 OH f'•:5 THE 

~ LiaT Y2•Y2+err 
331 JF t.tesc-6 ANO f' • 4 JHCN Lf. T Y2•Y2-2 
33q IF NC•l AND P •2 OR P• 4 OR P• 6 OR 

f-•/ IHEN LEl Y",l.•Y2 .. .rr 
340 IF NC•8 ANO f-'•4 Ok P •5 IHEN LET 

V2•Y2 I 
~4 t I F NC•B AND P•7 lHi;N LEI V2 • Y2•• 

!-44 
:".45 ,.. 

H LE1 

~,o --
I F NL•8 AND P•8 Hl£N LET Y2-Y2 +2 
IF NC•Y ANO f' • 4 lHEN LL T Y2-Y2-3 
I F NC."•Y AND P•5 OR P •7 OR p.,9 TH£ 

--

J.4 7 IF Ne 10 AtlO f' 1 AND P< 5 AND f' 
6 ANO P< 10 THU, LET Y2•V2••rr 
.... 49 JI- NC•IO AND P•4 rt-~EN LEI Y:!•Y:t-

2 
;4y PRINT AT X2,Y:2;Nt:CPI 
3~0 LET Y2•Y2 • 1'1C 
!-~:S NEXT P 
.;65 LET X l•4 o 
3b9 LE1 in l • I NT (RN0 • 4> 
:S.70 FOR 6'- I r o NC 
~75 JN! 1nl 
J.9(, LET HCD l• ( I N1 CFClt> IFP>> 8 
:;.90 LEl LCB)•H ( fH 
400 PLOT X:S., 10 +-L C8) 
410 DRAW NP,O 
420 IF 8•NC ANO NOT L (ll) THEN STOP 
430 LET L CB)•LC 8 ) ·(L(8) O)+CLCBH(t) 
440 IF L <B I THEN GO TO 4(--0 
450 L ET X3•X 3 +NP+B 
455 LET in~•,n~*l: IF 1nl-•4 THl;N LEI 
1n~•O 
460 NEXT B 
405 u« o 
4 66 I NPU T " 00 YOU WANT TO RUN PROGRAM" ' 

"AGA IN ? IY/N) '"lR $ 
4 67 I F R$ •'"Y" THEN CLS 1 00 TO 1:iO 
4 70 STOP 



USE THE FAST LANE 
28th September-2nd October Barbican Centre, City of London 
The PCW Show is Britain 's most 
popu lar micro event. Hardly sur­
prising, with over 200 exhibitors 
showing an exciting range of 
micros, software and peripherals 
- for business and commerce, 
education, science, industry and 
the home. 

But if you use a micro at work 

(or are thinking of buying one) 
you can avoid the crush. Just clip 
the coupon below and send ith 
with your business card and a 
cheque for £2.00 (normal price 
£3 at the door!). We'll send you a 
special " Fast Lane " ticket. And 
you won't have to play the wait­
ing game. 

! THE FAST LANE l 
: Plese send me one .. Fast Lane " ticket to the 
! 6th PCW Show. 
: I enclose my business card and a cheque 
: for £2.00 made payable to the " Personal 
j Computer World Show". 

i ~r~~~~s::: :: : : :: : : :: : : :: : : :::::::::::: ::: : 
i Send to Amanda Stephens 
l PCW Show, 11 Manchester Square 
L London W1 M SAB 



Keyset 
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lOOON ERROR NEW: END 
llOLt• " " 

Card 1 of2 

t 20A • .. CMR• t 29+C~ t 157+CHRS1 :;5 
130Bt•CHR '- l 29-t CHR, 1 ~ 7+CHR• t :51 
140CS • CHRt "'::+"t • 
l 50D 'l •CHF<• 32+Cl-f".•3 ... + "-f" 
l b0E t, • CHR1" 10 b+CHP t, 3' ... 
l 70F .. ... CtiFi• ! 2+CHR•5!+CHR t !"2 
t90L t, -L •+A'l+C't+ ''O"•D•+" l" +C•+ " 2"+0 '1+ "3 

"+CS • ''4 " -+0'l t "5"+C • •"6"•D t -+"7 " +Ct+ "S"+D •• .. . 
I 90L • •L 1,+e s+ e 1,+ "C" ............ L" •E•• "T" +FS•" 0 

"+E 1,+ "C" +-Ft, +" tr+E••"R"+F 'I + "A" +E1, +"R"•F 'l,+-
"I< .. 

:ZOOl:t•L•+B'I .. ES•"L "+F t, +" 1 "'+ES+ .. A"+F 1o+" l 
"•E •+ "A" +F•+ " E" •E•+"E " +F'I• "U" +Et,+" U"+F1, + 
"E " 

210Lt L 't+ Bt+ES+"S " +F •+ "S " +Et+"P"+FS+"S 
" •Et. +" T" +rt+ "M " +E 'I + "N" +F .. • "T" •( t,-+ " N" +Ft,-t 
"Y " 

220L t •L S+ B,., ES"'" "+ft,+ " T " +Et+"E" +F 't • "t: 
"-t E 'l•" " •F t+ "V"+( 1,+" " +F 'l,+ "O" +Et, +" " +F1,+ 
"S" 

230 t ,&,COO• L1, 

Keyset 
83261<212 
240 .. KEYO WI DTHO: Nf10DE7 i N 
250 •t'E Yl LISTlM 
2 bO•l<EY :i! • TAPE:M 
270 • 1'EY3 • DIS • lM 
ZSO • KEY4 ~CAT:M 
290 •l'E Y:5 MEMt • CHRU3+CHRtl 1-+CHR•U l+ CHR 

tl 1-+" MEMORY SPACE LEFT • * -+STR 1i.CHIMCM-TD 
P>+" 8yl ••" +STR ING S (80," ");PRINT MEMSi'1 

300 • tEY6 RENUNOCR 100 .t O:M 
310 • YEY7 AUTO 
320 • KEYB MODE.7 JNRUN:11 
330 •t'E Y9 HODE7:t1PRINTTAB(O, :?O> ;1,&COOJ : 

VDU28 , 0 0 t9, 39 , 0 iCLS i M 
::40CLS:VDU 31,0, 4 
:S:50PRl NT CHR•t J ,4; " Th • f unction ~•y 

• .,,... nOlol ••t-" 
3 60PAltH CHR1,.13,4;" Pr••• l<EY q to eh• 

pl•y •ettlnQ•·" 
370PRJNT CHRSl 3 41" COfllPut•r to 1 1 oper 

•t• nor- 111•1 l y . " 
3BOPRI NT CHRU34;" R-•IMJer- th•t th 

e f ol lo,,ung" 
390PR INT CHRt l3,4," con tr o l cod•• •r• 

• v •1 l• bl • ; -" • 
,400 PR IN T TAB(3, 10 )1 CHR1'1 3 1J"Pri n ter 

: -" JCHRtl:S6J CHR•t 29 ; CHRt t:57;CHR•t:S~H " ON 
"1CHR •1 56; " ctrl - B " 
,410 PR INT TAB<U :i, t 1 l ;CHR t, t~;CHRU :57JC 

HRt,135: "OF F " JCHRt,t:56;" c t r l - C" 
,420 PRINT TA8(3,1 3) JCHRS1301"P•ge mode 

1-" I CHRt,t J6 1CHR•t 3 2 1CHR•t :57JCHR S1 :S:51 "ON 
" ICHRSl5bJ " ctrl- N" 
430 PRINT TAB ( 16, 1,4) ;CHRU32JCHRt1571 C 

HRS135J " OFF "!CHR 1'156; " ctrl-0" 
,440PR I NT TAB C3, 17) !CHR•t 33 ! "Cl••r tex t 

windo ... " 1tHR•13:5J " ctrl - L" ' '' 
,450£nd 

100 

230 

I 



ots of micro magazi nes 
pretend to take computer 

games seriously. 
But seriotssly, as a person 

with the persp icacity to read 
this magazine, you know better . 
Y~t you still want to play games "11111111. ~ with your micro. rather than let 

your micro play games with you . 
So that's why from Ju ly 

onwards, you can bu y a specia l magazine 

published by VNU called 'Personal Computer 
Games ' which will help you do just that. 
No matter w hat micro you own, 'Personal 
Computer Games ' will tell you everything you've 
eve r needed to know abou t the games you can 
play with your micro. 
And the wherewithal of playing them. 
Make sure you don't miss out. Shoot on down to 
your newsagent , or use th e coupon below to orde r 
your copy. Now! 
And start winning, winning, winning . 

lo ~nc':e~h=•=•=n=-to~rso:' eo': u~= - -
I for£1 .35(P& Plnclu sive) 

O I enclose my post.al orde r pa yable t o I Personal Computer World for £1.35 

D Please debit my Ameri can Express/Access / Barclaycard I (delete where not applicable) 

I Accountno --------

1 ~gned ~-------~ 

I 
Name 



Clubnel kttps yoo In touc h with t nthusiasl.5 throughout lht 
country . ltl!dh ·ickd inlodubs• nd ust r 1roupsand a l~oft.c h ~ 
publlshtd on alltrna tc w·tt ks. 

This w·ttk It ls the: turn of'dubs , whteh are llsttd aJphabdka Uy 
by tou nty and town. 

Medway modems 

It ,.oor association ha.. §Omt.thlna; sptda l on the agenda 0r 1r 
you', ·t Just start td a nt:W OM, contact ~ at Club,.et, Perw,ud 
Complllt r News, VNU, 620x ford Strttt , London WI A 2HG. 

Our ClubMt report lh ll w·ttk rocuses on lhc Medway Amateur 
Com pu ter & Robotics ()r&anlsat lon. 

fa ·ery computer tha l's had its day need not 
be consigned 10 1he back of a cupboa rd 
rore\'e r, as members of the Medway 
AmateurCompu1er& RoboticsOrganisa · 
tion (MACRO) could te ll you. J ust one 
such machine, built yea rs ago by a 
founder.member , is about to be reinstated 
in a centra l positK>n in the d ub. 

members arc at different stages of build ing 
1heir own modems . Paul Camero n, 
another club member.explained : 'To be· 
gin with. v .. c·re scuing up everyone 
interested wilh an acous1ic modem. If •,ire 
have eno ugh . we'll have a small mailbox 
syste m here at the club's mee1ing place.· 

modems. others were busy elsewhere . 
Tony Pink and Peter Sells were occupied 
on a program they are designing . ·rm in 1hc 
newspaper world and I' m looking a l how 
we can make use of computers by 
developing a wholesale newspaper dis· 
tribution package ,' sa id Tony . 

It is their SIOO system using Sin twin 
floppies. CPIM·bascdanddating back JUSt 
abou t all the eigh t years of their existe nce. 

Members ha\'e developed text-type 
games on it and taugJu themse lves Bask 
programming and machine code dcvclop-­
mcnt. 'For a while. it has languished.· said 
club me mber Mike Hutchins. ' aswe tend to 
have our own systems. Now its going to 
help provide a club database . ' 

The club' s long·sta nding members re· 
gre 1 that some people who have recently 
visited the club may have been put off a 
second visit beca use they felt 1hey didn 't 
know enough abo ut electronics to pa rtici· 
pate fully. Bui such an impression would 
be a mistake. Mike S1rickland. curre ntly 
scning up his own modem. claimed neve r 
to ha, ·e seen an integrated circuit board in 
his life before . 

But it's not all hands-on practice . Th e 
club also organise s 1alks which rcccnlly 
included a s,cries on Assembly code. and a 
demonstration by Kent County Ubr a ry of 
its internat ional da 1abasc. 

Members at this meeting pro\/cd a point. 

.._. Mcm- .. , Amateu, Cocnpvtt, & Robotics 
Or11.nisa1ion (MAC RO) v- Uni1 3 , 
Wa klcJSladeCenu c , WaldcJSladc Ro.d , 
Chatham. Kent ......._ Finl TIJCMby 1.nd 
1hird Wednesday o( each month c.act P aul 
Cameron , 06l4 63036. This is 1he club's current project and 13 Although a number were engrossed in 

CLUBS 

·-....... 811\111yHllcul.ltlomorileCaib 
ComaclNIIWllkar, S3Wolfrid;itRIOI, 
AMllon, BrldDl,0454414262 
....... MlcroCOffllMlll'Dub Mllll111tll 
Pl\'lllon,Southlnclllold, Fillaa. lnstllf. 
Mf)'Glllrllllldl¥ Darr)'ICciliM, liO 
Mlddl Rd, Mon , Bridol 8Sll TNA, Ol72 ,.,,., 
._. fGflM 40,.10 OIIC Qub, a 88C 
dillc..s Contat,...Hlqlls.fOmlM 
40..10DlscDub,clll Thll..lnlMgUbra,y. 
FM ....... Strelt.lkl5IOIIS14M 
...... cw.va1tNeo,o.SNw. 
NlilNIIS1337 
w.tt CompuwCM ......,. 
~IM~lloomlon 
....,,,..Mondlys.7 -10)0offl H 
e.w.ct, 093451,191)20,F ftlNY, 093,4 
833122 -...... NNIM~CM ...... 
SCkAoww'IOOub, 8tolord.onlhe.--and 
1'WfT~Ofmonlh8Pln Aowanllinl. 
74HigtlStrNc, Gl•9attord . MK44:U . 
02348707'3 
a.- ~Dub MM1$• FM 
W. ,E*"8'1¥,JIIN,~ . 
L..,i,tonllw:DNlonllCOfldnllour1h 
Moflilll¥dudlmonlh c:ontx!SIM 
8ffl . 42Wlllc:tAl>ld,Em:wil,,1f',OU6 
2DF. 0525l209Z2 
LwlllmC,.. ~Dub John 
Roclger, 05823411 
LwlllmCo,nJlull,Oub JPRMdlll' , I 
Trowtn,g,Glrdlnl , lulon, LIJ'27J'( , 

""'''"'" 

-........... ~OubM.- • 
~PlftScftooll . llrldnd .on 
1hth~ lnmondl•8pmlriln 
Ptlullon.O)Wl«23 -....... ....... ~Oub 
MettsatfrMOlurCIIHall, uncll.W , 
MarllOIIGtwi. ~ontrst#IIII 
fwdhr1daW'oludlfllOl'lfl • 730pn, 
Conuc:lle:sMoon:. ~ . _,,.,., 
·ICUICiN··­,......,~Oub ...... 
~YOU!IIOubMl'lfridlf' • 
730l)fflnl•Mands'o111COI.IMY 
StconoarySc:IIOOl"'lint~O, 
tlCftMOfltfl•7pm ic.tKnlglll, llMounl 
Strtel. ~.0298S181 
Clill.'l ~ClubMNll • lhe 
Gl,(1111 c... . Sdloat Lint. CMblt St 
GilN. on .. lnl:WtOnlldlyoludl 
mcdl MrsWllbolftl , ElwOOd, DlwtwaJ, 
~ St Gilel:024074906 
Mr ~Club PAStll , 1 Ommdl 
Rib , Ctudl llold, Mr Hultl , 07S3 

""" Mr Con..-,Soaetyfflllts•Hul'ltsmoOI 
JOOnll, ,....VitageHallon"'IICIDftdnl 
b,r111Thursdayewe,ymontflal730 John 
Haigfl, 1411.mtlltw , twr , SLOIIAP 
c, PM[ 

~ ~CU.ffllltlon 
ll'llfwdWtdl'lilldlyolinonllt Dlrlk 
Tnpp,3 SpurglOIIIAVIIIUl, Walltbuell 
0223315682 
............. PnoNl~ Oub 
ffllltlllCn:llfllldDlc:tnricsSoallQub , 
~on~Anixtwf'illl , 0733 
44342a5p,1 

PCN SEPTEMBER 1-sEPTE.MBER 7. 11183 

-...._ ColnJ,utll"OubMeets•N 
c..tnlnGrammlJSmoot, Durham Rold, 
Allmdllm .~ MnnHidcling, 39 
kmglonRold , AllrincNm, WA141H2, 
001t414547 
~ ~Oub ...... alSt 
w.rtiwgf!CommunlltyClnlrlonlllrnlll 
w.dneldlyl•711o I~ MrRSimpson. 
4 ThtCoots, 5'odcwood 
a...-, ~DubCon&IClWCotinl . 
37 Gardin~ . a.Mt" , Omlwt 
C:.... CclrnpwlU.SDubmeetsll 
lluftllollOub , Eai1SlrNI. Crtwt.on,. 
fwdl'lllndlYofudlmonlfllllpm 
Bnffll(nqlt, 821'0623375 
....... a.... w.aoClubll'IMtlatu.utt 
c.ltN, Hl:*rw(Jl8Ptlat7 301Dt30pla 
onlhlirltlAdtw0Tutt4ftO,mo,lh 
MalgMll:Mr.tf,l tWIOACloN. CrlWI 

"'"""' ...... Col'l'lpuWClubffllltlal8tw 
MilSSchoolewe,yMclnd,I)' JoMElf)'. 
NewMi1143870 
........ NltiONICom()uW!lvylr' 1 
Club StndSAE1D8'1TyEdwlrdl, l.....­
ttouM, Paoctodlun.. Kenllltl*nl.nr --........ ,01$1tv;t:PCCfflllbllNN 
MilSSmoot.~onFridilylll7IO 
t 3()pm MrGMRaNpl , 11 Sunoowft 
QoM , NtwMil&. Skldlp:,rt, S,ClllOH , ......... 
....... Comp,u,Oubffllltl 
lonNgtllr JollnUQhdoot, 13AsllonDIM, 
ffodwm . Warringlon, WAI 7PU 0728 
31S1t 
......... C4mpuNr Dub, Wlllldy' 
fflllllnOS TOIII W'fd, 215umnw IMI. 

tWlon, Runcorn et.hlr1 WA7 SPG 

-""' ~ Can..- Qub lMIIIII 
WinSlofdUbflf)'on hwcondfridly 
Mrymonlflat 7 30pm SimonSadllf" . 
-5.1339 
~ SoftwartluNnQIOub Stnd 
SAEID PRdont . S3er..ndisft AOld. 
Hal Gfow, Slcx:lq)orl. Clmtwt 

ClDWND 
~ MiCn!Oub ffll.ltlon,.__. 
nl IIWd Timdly of Ilda ITIOl'lll'I. lltldlr 
111on 11Condolmonlfl,ow, 211ontwd 
TUISdlyofmontl'!J ll.ltord, 13Wlslon --...... AfflatM Compuw Dub,,..... al 
VMCA. Sloct1on, udl*"* .... II 
7.9p,1 ....... a.twt. tlOCroftRoad, 
E~ . ~T• .TSl600Y ._ ..... 
c.r.... ... Am-.. Club- Comp.rq 
Sdon8oblltalon .24M.1Chll lloid , .......... 
e.-.1.,_ PAICC..-S llfll 
~MaoCnr1r,wyfnmJS 
Ztn1C11~7S4&4S 
k ..... can..-Club nl Compulw 
TownllNIIS•ECIPL.b , Plnplwal'IRold, 
lor1nlgthftonMondl)'s • 730pm NG 
Day, lCilnSaltCloll , StAuslll -.......... Compuw Dub ContJd ........,. 
W1$W!N11. 8 Hil Top Rold, AmDlllldil, 
CUmOrill lt"~2452 -..., Mqo~ 1111111atUIIIIIMr 
ChurdtHall. ~Stt91t . onr,wyotlll.l' 
Truldlylt7Pffl Mit!IRlordM,0332 - 70~ 



...... Co,nc,Wl'Cilb JomDum.2 -----...... ~u.1ClubMetts• --~----­Sri>Nffl. 5*o,ys al 2 30pm Ian 
~ . 228roc*cllilCourt. llrixNm. 
0Mn(Blbctlam58224) 
........_. ........ .. ..... Con&actPIIII 
~ . 29CittonPIICINor1hHil, ---............ CcwnpMf (Mi 1111111. 
~Scnool.~Aold.Ellllllf ,on 
INsecondandlouftflTUlldlyw«y 
monlh TGHaldln, 14GrWMIIAwtu , 
TIIQMIOU!fl, TQl49NT 
~· ...... Mlllluf~Club 
mNIIMCDfldTLIISdlyMrfmondl Doug 
.... ~HDvll. SIOllttamon, 
fmlf $plclallslfflllltln0Son1Wdand ..... ,_ 
...... Con'lpullfClubConclCI 
awn GtMbl, OMNmpton 3S23, or --'­Olir.tlllmplonllOO Mlllb7pmlldl 
Moftcl,ydumgWmlllM 
s..- ..... Co,nc,Wl'ClubMlllts• 
Sou1'1MolloflTOOIHin,Dootsonttouse, 
Coob C10M kd&$tNt &wt. South 
Mollon, NortllDMn , ud'IThundlyll 
7pm Contact Ndl Hews on 07915 34A6 
T..., USIB eon,pu.,.. Club flllltl tl 
DMl'IComl)ullta.31 TottlNAoed, 
hlgnlofton~JortniOl'IO, 
DOOSET 
............ CompillrCMlnmtsll 
Kinlon~Clnlrtontblllnl 
W"°"91dirMr'fmonltl ,..Hibtll,54 
Al,nnymidlMltlllt. llour'nemcMIII. Stl11 
&0202578647 
Tllf'ICl'nllllllCIRINn(AOISfl TNCI 
Cln!11onhMCOnelandklurth 
~MfYmonffill7pmDl¥iel 
WMMofcl. 1 AltMinOlr Aoad, 
8ounwnouol. 8HS 5JA 
,__.~~ contlQ31Nortll 
Strllt Wlftl\lM, DotMIIIH201AD -........ ~c:ar.., ..-iy 
mNDngS llloMl,IVWTtnaCt 
~DL37AT 032Sl77ee 

""" 0..... Comc,i,llr Club JO Wlbbtf House 
Nortl'IStr•BIRlnQ 
C...._. ComputlrClubConcactT 
Coomtll, 'Olkropt HouM. OM,~ 
Mltlllt, Grul Ounmow. ES1b CMti 1HO 
....._. .titNIM CompulW au.. nwcs 
ancul!IOnlhASadlw, 18W~ 
Aoad.lklntw0ocl. CMl59HO ~ 
232"3 
..........., ~CilbfflNCSonlN 
~Fflclaotot.....,.,mondl 5*"*' 
CouslnN, IAicltouf;IIW,, . ScmQfilld. 
Olelmllcwcl, CMI 5P8 0245501S5 
C.-.w Cornot,.w Club ConclCI Dun 
W'iliaffll.17 Monw'llll)IIAoldClrl'll'IJ 
lsllnd ,WGSSUAT 
C...... MlcropfocellorGrcuplMltlll 
llrwlfldyotE..-on1hll«:Ol'ldll'ld 
iouff!WednadlyOfMr'fmonlhll 
730pm lntorn\lllOl'IClnlrt,UfWlrllfyot 
bla , nNJColc::hl&tlr 
C...... Cotnpl,11,SoalfyMNtsll 
SMrlll ~SocwClub .~ 
CorlllctAl'onM, 14Foirmucl, fwdlll , 
Wrthaffl, E1IP CMa 3HD, Wilham 516335 
....... lc:IINIIC,ompulngCIUb,~ 
KhOOl"*'1blriltP,.- GRD¥d,CIO -----· ---..... Mull-UllrallbContlctV ..... 
~ .02nas1331 
.._... Club,tntWc:MI MrOlbdln , 
13kDutl'IRold.Aomtcw cl 
........ .. ICn:l~UllrlClub 
Miits Mthl RoYndacn Yautll Houu, 
Ull'ldonl.ri , 8.asildonMrfWlcll'llldayll 
7 Xlpm Corad:MtslDaoen. 8asiloatl 
215119 
s..-.r..c.. ~~metts 
tlltacMyClublCAoatl~.l'INJ 

10 

SouNncl fooMI SUdluffion ~ 
tl7 30pm Rotlliktlghl , 12'Uftlll 

=~i=Waktring.Soutblno--..... N11111111'EllctronletCMIMrJ 
MMgettS. llllhapllontaa.t ,GokMII 
v., .CtlllllllhlM 
~ NNIM'~Clubll'INU 
on1Mtwc1TuetdlrOftlCfl'"°'*'II 
7 lOpm MlbPllllifl02422!1&17 
OQIII.OWMMl, 11CounAold. --­c:w.11.- M\MM ~Club,.,,.. 
a1Pratbu,ySc:ov1~ . on• 
IWO T!MOfY Of M1Y fflDtllll 11 7 30pm M 
Hughel. 31~'#,t.Owlffllffl -­C......... Cot!ICMWClubMt.csonlN 
lirst~OfM,ymonlfllCBuly'HavM, 
Buly'Aolcl,0.00,,IC730pm 8t1-1Cox .............. 
, .................. M'IIIM 
Corrlfl,utt, (Ml Man Sfflitll. Cort frWII 
ao. .~ .Gosoon. Hant$ 
P013H0105S50907 
..,..,._ Comc,uwallb Contlctc:.o 
Offic:tr11t,ftoyllMForcs.Odihlln. Hf 
BlslnoPOlll, Hant$ 
,......... MlltuCornpJ9,Club "*". CmlWOOd Cnn , SNkapelN 
Aold.~Wood , Eastlllgh. ~on 
tnlNCOIIC!WlldnlldayatMtyfflOl'lfltl 
7Xlpm PIUllllitz Q\lndllfsfoldl9050 ........ 
......... AINWComcN,rll,Club, 
PtOOOMCIMWdw Stua"EclinDorougll. 2 
W......O.Wll:, llol>blntoc*.""49TG ..,,,,,, .. -...... ~Club ...... 
1 30pm an.natt fridm al Diel Sllf' Inn. 
Hi9II s.t . 8ndln;1on ColUo O 
CocnPletnln.021H01859 
.....,. Comc,ulll'ClublftNllatGrimq 
C'#4nll.fjraryfotlnigllllyonMOl'ldlys• 
7 30pm Jnonl• .21Part!Vilw, 
Clldlorpes(M72 4251 
,....,,., ........ MICfOPrO(*IOJ 

Soaety-•CommuMyClnlrl, 
Undun StrNt. Sainltlofpt,.,.., ,.,.., 
•730pm GHincft,210lcl~ . 
Scurdllorpt, Soutll tumblnlOI Ofj 15 IPU 

"°" C....-, ACC proposed newcMI 
Conllct l ,.,_ , 21 luNood A"""" , SI 
Sllphn . CnNt:N.i,y, CT27~ 
~ CompullrClubMMCIIISdlCIOI 
Room £m1 TUlbon c.m. 31 Tht TtnaCt, 
GmlMnd ContadCIOThtEx!l'ITllllion 
Ctntni,O<l74506n 
......, Am-..Computal"&Aobccics 
Or~ MNllll730pm0fllfst 
TIINdly'nltlwclWldnlldlyalMt'f 
fflOfl9I Am11111Mllt5 CGntlctPIIII 
c.m.on t.llltl . WIIOlrstldtCentrt, 
W.....,_Rolcl , Dlllhlm. Klrt.0636-..... 
........ ~Compulll,Clubl'IIIIII 
IC ldlrl n.trt, a..rlll o..in School, 
.111~.~Hm.ontnllirll TIM'lclly 
DfMrfmotllllM730pm lanHouM,28 
ClnDanMIU , tatbdSEllAS 01· .. ,. ... , 
......... CompuwClub ffllltt lltlhe 
lMOtMal.Cfwis10w.Hdl.~ -·---· ..... 10)0pm MfAPylCl, 23Mll'IOIIOrlw, 
__ .......... _ 
"""' ...... ~CofnPl'*UMf 
As.soNlion ErickMy, 11 SlfflinO 
SW-. Mntan , ~ . 11'.­
~ lc:IINll~ClubG 
~ .T~C4nlq , 5Mno,llcs 
School, Sfflnorlkl. If.- 0732 456340 
T ........ &T~W• ACC Raw 
5mkowslci. 1Cnln.-SlrNt.Toroiogt 

"""""" ............ 
....... MICtO~Clubftogtr 
Langwonll, 12SnalpCloM,Acc:nngtion 

..._ Ciompulel'Clubll'INIS11E412:4 
8DIIOn...,. Of MiOI* EMdon. OU. 
Aolcl.lolloll.on~OMI 
~ . 11DauglasSCINl.""*1on . 
~M299F80942171210 
....,. Cor'llpJWClubMN1$1111urNey 
Ttc:MIC:ltColtolonllllldlys, 730-
11pmC.ontlet~Tlllan.27Bllndl 
StrNt. ~.LJnc:s 
ea.till, eor.,w Club 11111ts II TOWNIY 
Arml, Chorlfr, Mt'f odllJ luacby • 
IPlnlOl'Pftflplll .231kod:Rolll, 
~ . lJnc:sCtlonlyl&-429 
.... V..,. Comp.ltlJClubmNU•Stlfl 
c...n,PwldleCa,ptl:IUlll,Wllt 
lndl crd,onlNIIICOl'lclandlautt9I 
MonttlW'OfmonftM7-lpm Conlactlan 
Thomlon-e,yar, 25ScucnfWIIDri'wl, West 
lndlonl ,Qfflwot, 8874TU 
.__.., ........ ~Duil 
Sl,illlladdll' 052433Ml 
s..-. a.w.... Compwr Dubfflllb • 
TurfLJMcnr. , Turt~ .Olldcln:ln • 
onnusdlys117-t30pm DIW:tStlCIIII, 
II BIKII AWMUI, Olclhlm, lancl 

-r..L.MMC'.ompullt'Club AndflWJanel, 
WlllttnlnRolcl. Eastltahe, 
~ .LE12N 
....._...., Comclv*Duil Conucl R 
Wratllll, IMaste,yDriw.~ 
LE110WU .--
'-- Con'Cllillr CM!, 1'111111 at~ 
P\ltllicHousl,HiohStlllc. UncalnonN 
Im and llrd Wtdfmdly at Mr)' IMf'#I 
JomClifton:l,"8NlwnRoacl . Uncaln 
UMIRX 05222111 
..... ~Club .fflllttllt~ 
H*MtyDNrMoftolr , 730-930PIII 
AIQPolttr, lllBnstordA....,...,.., 
SbQMM Ols-35&4 
lMIIPOOl 
IIC ........ ~IMtUICOlcl 
S...Ttctlnle:ltC*Ot,I.Jwtpoal , onN 
linlW~atmoro trti,-,56 
OuewOIM,Wltlon,U6SH -c:n,- ~Dub -·-meets 7pm,lirstll'ldklul'IIT~Dltlm 
monlllCCloyOonc.trall..lbfa,y ContkC 
MrKl'llbaz:.a. 10Uwllnctllolcl, Soufl 
Norwoocl.LonOon.SE25, 01"533207 
°"""""' UwsOub Ton.,utNmOl-30' 

'"' [,.'--t NNIIUl'Cofflclu*Oub 
mNII IC Hanaw Grtefl lbw,, CIINI 
Aolcl.E11.onlNMCOndnl-"' 
luesd,ratlnDl'ld'IIIM(lpn, FrtclUlglf 
an01-!6432M 
,_..L...-. ltan,Rf . 01·291l207 
~ ....... . Ylc:lor'S#.01-t02 

"" ...,_ eomc,w, 6toup "*". Halrow 
CollQIOfHiQl.-~.RoalllW2 4, 
NonllwK*Pwk.on~ Wldtleldlyll 
7pm1azytiieu-=- ,01-l5010U 
.... C...., Microcomputl,Oub 
fflllb•room 145, IMI 1,on TUlldlyltl 
7 30pr'II TmPMloft,(JDI C Unionotb , 
PnnclConlottllolcl, llnOCNISW1218 
....... w.l ~Clubllnngton 
0.-Scnool , Danelluildin(l,Duen ................... 
.............. AmlllurCompubng 
CMIIIWllllft""firstThunidayolmanlh 
at7pm SF..., , 01·7252421 
......... IIIIIIIMRl;ilrlllsM 
library, RolNrtStrllt,HW1,onlNllfwd 
1'11NC1arfafmontlllt730pm Jim 
AnOlrlorl,41Pltltwof'IIAold,HlrrOw, ......... 
.... ~ Con.-OublMlllatltlt 
~otNor111t.ondorl.Hallowlp.H7 
IOI.on MonOlr, TullldlJ, ~ 
ll'ldThursdlyclunnO'*"'lllimlandOM 
Ml'q I Wllkdlmg IIOliclayl Aobl'I 
lkadbler. 01.«1727119 
.......... ~ClubfflNCSIC 
Plddngt0rtColl9e ,2$Pldditig1onGIN,n, 
W21JM ,.. ... , 01·7235712 

,_._ • MlaOCDfflC)Ullr ClllD nwcs 
•roornB145.Rlvll'l'ta!IHcuse, 12·13 
Soulllfllacl. oftMoor,- . onthlMCOlld 
Thur1dlyalfflOlltl!Vwnonou.nanc:., 
Mlstlllllcoln~ . OIUPIIOI 
Hcuse,131~EC2UIJH01-726 
4711 
.... c:.-.t ~Club Mlmlt 
l)lln Crtsanl Library, 165 Duin 
Crescltll.LDl'llb'IHWS,01-454551 
TlleSOMT'Compull,~fflNtlCll'ICel 
IMnlgN MrTK,yw , 12ClldlronAolcl, 
LonclonE11 
._.'-~ ~CUI 
ffllltlltlhlmN~ . GrtMI 
Encll,Woc:wricflSEtl,Ofl*NII 
Wtdnesdlyslt7pm ,....fltilippl,11 
Graiglrntllolcl,SE3 01-1535129 
...... Mkroc:ompul.-OublWllbat 
Rool!IBIOl&Mhgmlldl,~on 
Thundlp IC 7 lOpm Kiwi PrlROl'iul 
01-1822282 s.,,.....,.2!ll20645 
....~ PwlOIIIICompull,Club 
1N1t11tlal\'IDffl , FGX&GOOllpub, 
HlnOll'~ . Alpn:ln.onltllfntT~ 
olmontl'IIC74~Gr._.Anin , 
01-117-

........... 

.......... r.omp.rt.-CMIIIIIIIIIIIIM 
o.,tmn otCon'Cllillr Sa9ICI, 
Mll'ICheAIJl..fflriwlll)',Oxtorclllolcl,on 
INllfstnlllwdThuncll,iatmonctllt 
7 3Qr:Wl'I DM:1 Wldt, Oll-1412411 
........ eon..-u.....Dub 
Pr09C)MIIA1Wc:MIIDM111ltllllll 
T~atmontl'IXWJdiwOt11 , 0l1-740 ,,,,_...., 
S..-.T'"""" MICfOCOffll)IIIICMI Miits 
~ Conlad-lMWMl, lll.llC8Sllr 
A- .~.Nlrincfllm WA151HR, 
Ol1·1Ni92080 

...... 

...... Comp,11,CMIMlllllon._ 
firllandllfdMcnd-,Of1¥MYmonlfllt 
s,_.YOllltlClnbt,lkipllrHil , 
EnllllllC7JOpm 5ulll·[2 Contx! 
SIIWW1tcl.2llfoditllolcl , Enfillcl 
Mldl!IIEH20EU,01-31337N 
.._.... UMfAUOClllion MMts IIVN..,_1,-COl'lllet,._ 
,.,..... , ... ~HauM . 21 Higfl 
Str11t FtftNfflTW134A0,01-751at .....,~Cluo-•St 
8ndietf HII. -. Aolcl. Asllford. °" 
ltlllaillf~OflllOIICIIMlp,nSimon 
T..,_.,IPriorycaa... ~ 
fhlme:s. MllkllaiPSilnonClaflt.13 
WllqSU..TOWC:.SW ,~ 
HW127A,G 
D MicroCJllb ContactPIIAHw9r.,.., 
IOThlRidt,BrtndQnl. M .. -c.,t, UIMrllt MiCtOCMI MttttlC 
l.OclOIMSclolUC411citflDM9l'ICl',on 

__ ... _ 
ConuQ,-Wielon,28HotflC.,.Warr., 
c:.ort,w,lll:Grt11~742'22 
........... CompuwGrWP ,...... 
Ntdttl#HauN, Molt~ . Towt:mS.on 
Wldnlktiyl•7:1(%1m 

NOTTIJDIU11$11111( 
,...... Compw,CJllbllWIIIIClrsk 
Jurmo,Sdlool,,StMat(sAold. SUUonln 
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~on .. firltancllrwdThuncl,w 
month o.ldcO.. .tlO O,,tun(II 
A'tnll , S&itlOnlnAllllllcl. NoftS 
~,- Microtomc,uwClull -·DMnltwt OtHtJlnot School ~1tS4SprnTtc1Rpl ,1 S 
~5-te. bsrwood. Noalnghlffl 
NQl6S,I 
....... ~ClullfflllllM 
ClltleGIIICenlrt,Hoclnghlm , Mc,ndlJM 
730pm Mrf~ . 61RoNillgl'I 
MWllll. ~MG31fftNoningl'lal!n 
_,, 
......, ColnMfrGtOi.lP Mr Andftwl, _ .. ,.,., 
-.. 
..... CompuwUWGfOU9 Jen"'lzl. 
121T,mpllnWl,$l)r'OWICnRold. 
Norwid'IO&Cn-29852 
...... CompuwClullCoruCI 
Andflw HiMI. 11 MNiNwll CloN. 
Thlilorll,N«tol: MNCSNd\Sl!urdl¥, 
~IINIOOmS 
..... alilllllridCcwnout.-auti ...... 
ltMICkllScilool,w..tlilNRold . 
TOftwood, EastOMnamonf'l!'lfYIICOnd 
~11730pm Corud:Mnftan 
Cook.Otttlllffl67732 
'-..._ ~Uw'sGtGUPIIWtl 
11Cromteonwr.ntyCnrl , TtllgflPI 
Ln,Nonwidl GIIF!ijzi,USt8lnlclids, --,.......,C......,Clllll&. llupen 
SINlt,SCJohn'1Co1191,0xtord0X13Jf' 
..._ IMllbllCIINndolll.ltl , MI 
Rold, Oxton:1, w.ryWNkOIMirlgWffl 
AuPl(tS.... , StJotwt'1Co1191,0xtord 
0X13Jfl 
....... Plnonll1 Computlr Qub Lin 
f'NIJll , Soua,poftCoellgs , Suaon 
~ . Nf~ . OmlOX144N.J 
....... Comp,,linQClullnwtsltSwlll 
ttcltll,Elstlsllw',on .. llCOftdT-.,Y 
mon1l'I .. -.....-.BlrMt.Soutti 
Strw:, BMMy, Dldcol.Oxon0X11 OJU -&..AM a llllrid M1c::roc:ompuw CM:t 
..... o.ocm,, (ducaln Cenbl, l.owtr 
6*11b'd, Ludlow, on IN second MotllMiy 
- .... 730pm • 
......., MICfOQubl'Mltllt 
Slnwsbuf)'Shwttllllonca1monCl'I M,V 
N9 , 69fnleyCIDII, 5wwn MNOowl, 
9nwstMy $YI ZTP 
T.-. Co,npullrClulllMltlllTllfotd 
fTEConMafldli/S.9pm JofWIMi,ltpl'(j, 10 
!rid'lmon,8'ooblde. TeftordTF31Tf ...,,_. _, 
a,.,,m11 Clull, TlmF\'lwll.~ 
c.itrl ,YeowllCollgl, YICMI. SolMr1fl 
, ... ~Qub OGClmnglOtl. 2 

AofflN¥'Rolo, "'°""· BA21 SXN .. -...., Con1)UWCM, INIIIIIAlf.lOII' 
~School.~Trtrt. 
Stattl, lortNgtrlfyonT.-dly Au 
llwtawoffl . 09363 m10 
.... .... Nl'IIMUrComolMr Qub lllllfS 
on ll'lltllWCIWtdniNdaYolNdl montti J 
Aol, 11HilSU. . ~ . St,tlonl­
SIWIWS1250$ 
a. ........ 8'111d!M!Cf0Clull,Clo 
~fcc:IIS*IM ,288tOWMUM, 
Tllfflll0f1ft.Slaftt ,_,..., ~C1u11.r1111M¥11111. 
S2MiftonAwnut.~.Tamwotlll. 
Stanot1b1Wt81'1&JG 
sumu 
..._.. Mil:ro<:on'IJIIClub,"*'IIIISt 
M,rys'Chllldl HII. Ca,nplRold, 
t9*hl . on .. uc:ond, 1W11ancllb.w'lh 
~lffllOIWlll7 301010 30pm 
AndrlW Hollman, s ,. Close, 
Bllll\anl, C816DW.022029513 
...._... HoffleCOll'Cll,IIIJGruupMIIIS 
allltitat«HouM,MOlll.n.Tc,w,cmll',11 
731)pm ContadSimonC11111. 13WlllirlQ 
StrNt, TOWCNW, ~NM117N.i, 
03V521t1 

, .. 111:1.•1,u 

..... ~cuir.­
lllORIN'{ MrSPTart, ctoMJaotlll, 15 
LOWNlkooi;Stl'Nt, l,rwidl ....,. 
......, ComouwClull..-SonlNtast 
T'lu1dlrof"'°'*'Conact''** · ' 
CotflCloM.AlillNd 
.... MlcrocompuW UMn Gruup Contad 
OwilMwsh, 30NporttCloM, EPIOffl, 
SumyKl174Af n.-, .... ~ComplllrClull 
mlllll II Grilton, Cawrshlm. on lhl lrrt 
Tlll!SOarolfflOflOllrianCulrffl, 2S 
~.Clfflbnr .GU151NR, 
ClmNnly:22186 
hrill MiCtOCM:l,OMO.Sil¥a, 316 
l(inOstoftRold,fwll.KlltOSU 
.. .... CompuMf Clull, IIWII It 
Fltl'NlleilFomlColllol'. ~Flold . 
htnllilnl, onhuc:ond~OI 
ffiOtlllft AdafnShlrp, 14ThomAold, 
~ . FW!Nffl 
..... ......,. CompulW Qub ....... 
PICklodl: floonl, GNiln MM Put:llitHouN, 
~ . 6'ildtonl . .. lntThundlfOI 
fflOIICIICMs~.048311111 
nNC..... CluOn.tsonfridlysA 
lond , S'flfflfllffl"'*l , Guildtord, Sl#rl)' 
GlllSPf ,04562035 
c:191....._ INIIS on SIJnd.lyl 4-IOl)ffl 
PGaldmatl, POb100l , Swtlilon, ICTS 

"" ..._U.., Compullf CMlmNUII 
Cnnli..tn,y,SCNictlolllW.., , &,rrtf , 
onlhlllnt~OlmontfllllJlmancll 
IIC:ollllandllll,dlUlld'Y'offflOtlllftOM 
~01'6'13102 
..... &llllrid Colnpull,rU..6'0UP 
....... GrlnDICdrt , MICIIW,lrft, al 
7pnion,.NCOndand 10ut111Thundlf of 
"""YfflOl'IIIICOn&ktVIIWNIOll, W ...... ,. .. 
................ ~Clubl,. 
l.lnSlutft.lt..,.,_A...,...,WOftffllr 
Put.KT47SJ 
SUSS<J 
.,_ MltfOCCfflPU9f CluO '""'5 IIWldl: 
MllfflY'Cenbl.WidlFatmRold , Lin»­
hlffll*ln.onlNlintMoncilYGlmonllll 
lpn ,anclltw<ISunclltOlfflOflOlll:6pffl p 
Ownmln . 7 Talbot Flold. Ulllharn(ltOn 
west&ISS4:11:0N1711l 
.................... ~Clull 
Mllltl730pl'IIMt'lsecondWtclnlsdly• 
~~CnrltoncldJ 
Stnill, 30uicNWViln .Hoft, E SulMII. 
CWCVldlioGalntfClull ContlctGlond, 
7 S'llift Line, unglly G,-, , CmMy ....... 
....._ ~ClutlConlad 
Jtf!HlyOen,2HlllryCloM, East 
GriMeMid, RHttlXO 
..... Compull(Qutlffllltlll 
Riclwnond CommuMy r...tn , Shelll 
Rold.onllltNCOnCIMoncll,-ofmontllll 
8pm 8oofonts , 11aThllllOIIISt 
Malgnts , Twic:Mnlwim, Mlcldle5D,01-
8921173 
w..s- ~Qlb-· 
Room ADI, Aobillson Flold Annlxl, 
C)NIIJ, on ,. lint Nld 1fwd MondlJ of 
rnontll Ja.t. , 31HydeHN!IICNt. 
Pllund Hil, Cmi11y, 0293-IIM207 
............ ~auo 
nltlllfloNWilmlfYOUCl'!Centrl , 
~Rold. WOl"*'9,M~ 
SIJnd.lyl 111ffl-1pm B ThonlM, 11 
6IMoll Rold, Wor1JWllil, W SusMx. 8N11 
20T,OI0331715 ..... _ 
....... _~ PtrlOI\IIICofnclut* 
Socilfy Mllb all Room 0103, Nlwclsllt 
~onlhllntTUISdly'ofwwy 
fflOtlllft NISclrgil , 21PlfcyP'n. 
~.0&32573!m --­C.... Comc,ullr~IIIINI· 
CIMockCclmputilr'Sysalml, Old 
PlnkridOIAold, Cinnock.btnl;NJy 
TwryS.., lCIAldwoodDrlw, D'IIM 
TIRKI, W..WS71AS 

~ Comp.rwCirdt Contadavil 
B,ugft, t tilkNn Houtl, SnwHonl W'f, 
CowntlyCV11Fl 
c..., MiCtO CluO ffllltlon W.,,...., 
117 30omllWIIIQffilJullorSdlOOI Jade 
tttwia, 31 8osWIII Driwl. Wlllgfl\lHD' 
Sowre, Co¥1nlry, Tt1 61554J 
................. Plf'lonl!Computt, 
Soe:i,l)'PMoor10l1-l3611171,at382 
W .. Comllu*CM1..-.11MHIII 
ComfflllN1Y Sc:nool on,. l«:Ol'ldand 
"*"t.loflOlotmonlll45-t4,5pmAlilOl'I 
Hull, S8 PmcN AwnUI, Wablll. WS1 
toH, 092213175 
w.t.._. AINIM~Clutl 
....... II Enfilkl School, Low UM, 
~ .onlNNCOndanclltourll 
TUlldi,otfflOl'lllh.loflnT~.1009oott'I 
CIDN, llriny Hil, Klnglwinbd , 03a.t 
10001 .... ,_ 
caw--•c.., prop)lldnew 
cMI Matlhew.Jonls, Pwill , CllnlSN11 .., 
.......... 
,,__..., Nlill'td Compulw out, INIIS 
MOlclPIIIISMltlM, JrltwStrNI:. 
Worc.tw , onlNMCOlldMondllJ'monll'I 
1t8'm0Slancon, 56V'*lllhllStrllt. 
RainbowHil,WR31PA -....,.~ eon.....u.. 
Groupll'IIIIIIICo-OIISocialCluO. 
Pl:lgnD'l,..,. ,on .. llltTuesdly 
mon91at730pm -""*8riclson , c.o39 
Kntcw1'1HIIAold. laffille¥.SouffiYOfb 
S706NF.022641753 
......... Grlll"lfflalSciloolC,omp,lir 
Qub 8r1MSmitll,Gt..-..dRold . 
~ . WNIVORSll02011El,OS3S 

""' .......,...c.....a- lNIISMI')' 
Motld,ifetwilTO'MIM!ld, 78A4 
~Rold . Lnl'lwlill, 
~ .04641167299 
................ LlsnGruuplNIIS 
1tl~sar.t . OIIPIIAllnln • 
~onfllllrsday•..,,,.,DMI 
PanoN . 22 VdDlia Wiik, Montottfl l.511 .... 
.... &-.. ColslP,lllt'CMINltSII 
2'Milltly , tvwortl, WVOl'a, on 
SIIUldlJNldSuncl,tClciuOIMar,ant. 2' 
Mil *f , tv.ortll , W Yorbfwl, 0535 

""" ,.._,_. ,RSlmpson, SWWW, 
Aold,llldslS7ZIJC , 0532183186 
........ Clllp c:ompu..GrOUCJmetitsOII 
Tl,llldiys Paul Chnlll , 1111-0274 
'"5731 
.... ,. ........ PtrlOIWII Compuw GrOUP 
m1111•GtnlnlllM:lurtTIINtrt. St 
GlorVll lllldlng , M1PP111 Stitt! . SlwiWd. 
onMCOlld~ll'IOIICll•7XIPm 
PNSlndlrlon .l VtmOI\Rold,T ... 
SblftleldS1730f 
n.-1 Nllll'td M.iCto UM,i' Qub 
fflllltlllThumtcot~ 
Scnool, Ph)'SN:SUO. ~Lane . 
Thllrnscot,WednNclayll730pnldlmg 
ldloolllffll Mt-.O.W. . 112Tudof 
StrNt. nun.co. fast. 07091513110 
... , ....... MlCtOCOfflCIUWGrOUP 
nwtsonTl,llldiys ,.,..,a.t.clOSuilll 
204. t.rown HouM, ArlNly Aold, 1..-s 
LS12KS.OS3213l$32 
'"' Comouw out, meets ... 
~<Ml,MfY Monur•Spm x 
Tllofflas."-l.N , Riponflold, 
twrof* , HG1 'll!l'f. 090' 31231 .....,_ 
..... ~Qutlmeltlll'Cwl 
IMn', s.cr.courtA...,...,Bllhoplon , 
~ . onSurmi,onc:e1mon11 
AllldM uw. 10 OUnil'm Rold, 
8dhoc*:ln, "'""IIWlhnPA75EF 
........ HonllComputingQutlfflllltlll 
Qa,,e,mont~ . Edrilurgff, on .. Znd, 
3"11nd41hW~lfmontlll 
Roolfflon.031'4123111 
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'°""" ,.,...._~Soady.Mikl 
klt«f(. ~ Mo,10,ln Park Glrdn , 
~Etf177JR 
c.r..i ...... ColncM,l!MCluoffllltlll 
Fli:lrllC°"OeolTedlnology. 
~Ro,d.Fllkn.on,.lirlt 
andhfdlhwldlyOIIIIOIIOI .i.n.Lyon , 
78 SlwNnNn Rold, Flldrt At I SNF 
"" CompiM, u.w. out, fflllltl 
tortnigt't11'1Muffl't~ . 31Tom 
S..d UM, St Andrews. Fifl, KY11 

"' ...... ~Compuw~ 
mMUll35 Th$11tl.MII.AblrdNn, OIIINI 
MCOftdandkMl!IMcwldlJw.rylllOl'lllflll 
7 30pm Alltl Motril,on, 11 a.dt "'*'· 
w.d .Slitnt.~A836WR 
._. ComoutlrClubmllllWIKfyS 
Sii* , 15 ThlGWII, x.nn.,, IIMnlnt, ----- Plf'lonl!Con..,.cing(M,ffilltl 
MtYMOOIICITUl5dl¥•730Pffl~ 
~ .36Aldconn11Slrlll. ~ 
M3EX. 04632209'22 
,.. a ..._. Amlllul"Compuw Soaety 
lftNIIIIIHunllffl.od(IIMDCll,llnldool:, 
onlhlfinlTUl5dl¥ofmonllll730om 
Alfis..-~ . 15'Dlbar*lad , 
,..PHI 1HA.. 
,.......,. ComputlrOUbfflllltl• 
Wolbon ClnlJI, IOI Rotllnrow, Gi.,ow, 
on,.lllnlWtdMlcllYofmonfllOuffy. 
14 Lomand o.t.., Conoo,Jll. Cumbemlulll 
G41HW 

wws 
...... Compulil"QIAlffilltlltAbWO* 
QOfficaMfY1luldlJll7 30,lC)pl'II W 
.1on11. n...,.,. Rold, Ar¥. Owfd 
~ Compuwcilb fflllltl."' Grtn 
Hotel, Cotwynll'/,117pm ContadO 
Biwan, clOAbl!IIIMflold, ~81¥ . 
Qrwydll.297PA. 
c-.._..., Con1f11U*Qub MNU 
IICOnllll'lllbdTllufldlt'ofNdllftOl'CI 
... Conwnunllyc.crt. ClbllSlrlM. 
Connalll'sQuar.117p,n Conuc:tG 
Jatlnlon. 11110...82 19'5 
....,. Affiltllil.lfComc,ulll'Dub..-.11SC 
Mlty't lflltitvlt.S.Hit , Thuncl,wll: 
730pl'll~Hlfril . 11Allrllw0ok 
A...,..,Newoon.Gwn . WJllsNPTll(lJ 
lJIMllla.., CclfflsN*Clull MIIISII 
AOllfl EdUieltloft c.,, , u.itwd MltOf, 
Ml'(TIIMOI¥ ConQd:Douc,llllibr'uln , 
IIOtnbq!Oriw.UnwiMlp' , Soull 

-"'""' .... Comouw Club MIIIS 1 30pm on 
fnt ancll llWd ThlndlYGINdl mont1 • 
lht0..0...C.,t ,flr1$1Jt1l.Mold 
ContlctGJomson. llDly10NIOriwt, 
MonbopHal.Mold, Qwyd,WJIIII Tel 
o.tsiol8l1SMS 
...... o.- CompmrCllutl()pe,llo 
~ . -w.ylWldlllow" 
andMM'l!ICorDCIHlfl'YE..,...,Mtltonl 
Cnral Sc:nool, P'nDl'y.'le, Miillon:I HMl'I , 
Oyfld, IM37M571 
...... AmalM Compuw Qut, ffllltl 
fortnlgfllfyon~•Plrlalld 
WtlbtlHIIPtlilip~ . lllryn 
~ . Plrlalld , 8ril;lnd . .... 
Gtltnor9lftCJ351Tl. ~lfl0307 
......... Cornpullt'QubmNtltllTht 
Slttllmn , llolcWlil Aold. ~ . 
Gwn. 011 fridlY GtWllll l.MridOe. on _,.,, 
._ .................. 
Cclm,pl,,wQlbll'IIIIIOIINIISIFridfr 
wwy lnOlllfl Plul Grilih, 1 ,.,._... 
Rold, ,.._ , SWIRMI SA5W 
S- Comouw CMI ,... • No 10 
IJll,ltll, l.ftOIIStnltw«yT._11 
7 30pm Con&lct Aocleft Pllmef. 044 113 ... 
...... , .... ~tutr.hlll 
-=tllhursda,Concac:lt,tir,~.1 
Snlfwtl A..,... , Wmchn . Owyd , WMIS --....... Mk:rou..nauow..t111 
BqorCilnlnllibral'y , Hllllh:lnRold. 
MJyliDurll~Concld: AAoblon, 
024717080 

" 



,-_,_,-,-,-,-,-, ~~~~:~~ari;~;,::~t:e;t~~ ::i~~";fc:~·;~;t;! :!~~ 
l- +-+- 1-1-1- ,- I cases strictly limited and we urge you to call Into your local leisurebase store H -t-t-t-t-t--t-­

without delay to avoid disappointment . 

• ptlt 'Al ........ - .._,.,.,.,.,.., 
Ft•i.r"lllcWt . 1 .. ._ (.,....... teJZK:1• .... ,.,..........,.,.......,.c.. 
lra,lllct;:ll....i ......... ~wltllhlll 
Dctnl ..... : h ...... .....,,..,. . 

A complete computer syst em In one box. Includes VIC 20 
computer , cassette unit, introduc tion to BASIC ,a,nd four 
games p,og,>mmes. ONLY 134 . 99 was 139. 99. 

Special Offers on Peripherals 
Spectravlsion Oukk Shot Joystkk, for Atari & Commodore 
ONLY 11.99 . Daytel Joystkk interface for Spect rum 
ONLY 12.99 . Benkson TRC6CassetteRecorderfiu 
computers with standard jack socket ONLY 29. 99. 

New low prices on Texas 
Software Cartridges 

VIOEOCHESS 3Ut ~TTHEWUMPUS 14.ff 
A11ACK 1U9 BlASTD 11.n 
TOMSSJONECITY 14.19 TIIMNJERS 11.99 
CARWW IU9 AL.PINER 2U 9 
MUNCHMAN 2Ut OISHOLM TRAIL I I.ft 
PAASAC 2U9 AIMHTURE 24.H 
ADVENTURE (CASS.) EACH 14.19 EARLY LEARNING FUN 14.19 
NUMBER MAGIC 14.19 ADOITIONJSUBTRACOON I 1U9 
MUUlPIJCATION I I .ff AWGATOR W: 24.19 
OAA60H 1.0: 24.99 MffiOR MWlPUCATNlN 24.99 
PROO LANGW.GE EXTENDED BASIC 69.99 Miit MEMORY &1.19 

ONll' 

99.99 
was134.9 9 

Your local Leisurebase dealers 
llAMlOON CRlWE ffHLI.NCI: $0UTHt:NO 
~,,. .... er.-C-•[ •dwopl_.... J'-•ll<II 
• s~......, 2,s 1c1Hto,,M 14~ •o...-M 
C-. """"'°" let OJ1'0U .. S4 T.i 0716 "407 T• 0Jtll4•)o 
ld 0261 41610 H(HUY OH '1..YH04JTH SWANSEA 
H .LIAST T HAH H L--... L_... 
,;r;:::::_.~ ~,~ ,s. ~cw;:..~ i~·:;:l~;i;:.s. 
T• OJJU'7 10 Tel 04,tl u, J Tel 01SUJOSOS SUNDl'.AU.NO 
O WM HUlll :fOtllO l>RE.STOH S.U_I,.__.._•• 
.. RHINGHAH ..... o-V.. °"""""' I Sof,t_.. I. Ht-f ,t Lid 
L- tSt~,. s1,-,- »nw .. _._.._ . 
~~ ~~,:~g:~l'ON-it.:::~s~H !:'(~7:t:rm 
C_,.(Nl • tlO ..... I THA H(S L- ~ 
r .. 01, ,o o• n.c.......-s,q , aw-s.. i,,.....,~ 
~"!'!"'o ;~--;r"~m ~t.::::~... \:'o~:i~, 
110...,- LINC~ Sh,.........,C- 1 WUTOH · 
f .. OH4lOI).. L_._ h~ SUl>f.111:· HARf = i~1

~~n.. ~~i"f,..kouohl ~-==St 
!) ISHot1a11M- iO Wedi STOCKf"Ofl:T T• Ml4 l0 M 
Tel0Ull '4 111 ll VlRl"OOL S.OC~C~ WOAl(SOfl' 

I 
CH(LHSfOfllO ""-•••~-- E•cfl.ltlte ISIC~ 
Godll..-,1 ~St0<• 7'Jn.c ... St IICll'tlo,,l\d 
l'hoil~fl i.U(liotl.v"' T .. 0.1 4n104 1 TelotOt .... UI 

~~~rmno =~~~R = Hl'TOH 
CKH T(R C_,.. ltla11St 
o...t..-C--C-. ,.,.,.,Num T• Otol3'7SJ 
...... Suwcll- '-cucWpl'l.u 

I 

T•Of ... un, Tel0611MJ.ti, 

ATTENTION All DEAlffiS fo,---'~·- ·.....,.. ... c-- .. ,_ __ G,.,..•-••lnuw_._ ... 01rtse1,, ___ ,...,..,..,_.,. L_......, 
u..• -.,_-...... ........... , .... w-s. ......... ..,, ,.,.,_...., ... .,,.,.tH..,e,.....,.,-"'"...,. 

· - ... .... .. (-..1 .. _ 

THE COMPUTER CENTRE 
FOR ALL THE FAMILY 
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1- I £22$ HI CPM Samct\P.t30 - • ... AleoonCPM86,MS-OOS&PC-OOS ~,_......,.._memorv ........_. t:1875 ~ ... -- "" . • .. Aleoon~3000.<I000&9000 A....,...ontowr"dilk. - (51750 -· - - • .,_ AleoonApplellE,IN&S.....(£573 .16) Ont\erddilk.~NICl9CII 

~ -lnbmltion ""'"' -· _ .. - • "' AIIDonlBMPC & CoN\iteonc.ct. ~ whdl-••l'IOIIOltlcerd. 
£WOO 

_ .. 
p - • HI Aleo~MCU.-.tor ZXl1 (£25 00) NrNdl pr'ner 

£297.50 -· r•• - • " AleoonCP'M & MS-DOS (&II(). Up I02000 ,....Oh~ . 

''""' CPM - 02 AleoonMP Mwc!MS-005. __. .... d!Omic:ronel'IOl'l'INI- HenciNSSPl 

r-~ t:I .... CPM , MPM -- - .. SDdtOOMol , bill°'"*"'-- . ...... -.dttr•c . 
I 0•100 IOMPC ...,....., - T2 AleoonKl..PC.Sriul.~ARl'tN , &ohrl .CtWICIIPllh• 

£ 1,15000 ~ ..... - "" C3 HMelafw:opllOMl~(aleiatv:£•.oa5).~1Dac, ~..,_= 
t:517.50 -· - .,_ -.. IN. As,pMll11&S... Printlr..-.r9"WW:llra,derNncll-. r.....,_= i ""'"' -· T"""""'- - • " AIIDonCP'M&MS-005 (&11() Open_.,,_ ~Pt-- -tl£! 
ta0500 CPM - 02 AlloonMP'MlMS-OOS wll!Omaon- a Non..i S1t1 l_._ _l £297 50 -· Tabl S-- 1..-.- - • " AleoonCP 'M &MS-005 P.nof 300 -ta0500 CPM -- - 02 AleoonMP'MlMS-OOS ~ bl!Ndon~.,,...,. 

Cl25 DECRwlbow 100 - s ... • 02 AlloonOECMa.11 • --°""' ta0500 CPM ~s....o....~ ... • C2 Aleo on CP 'M ao. as & MS-DOS eon-.. on l'IINI dilk. eor.oi. lllxk. 
s..a. Purt:hN,e , Non..i £1.20750 CPM Comp.:t SelN, PwcheN l Nonww ... • C2 Aleo on CP 'M I0 , 115 & MS.COS Folows srancs.rd -I SoPoy I "°'° -· Sd!Pay(SSP) - • HI Aleoon Sc>ta,.m . DoN II SSP ~ 

l- l £17250 -· ........ - • e 01 AlloonS...108& ITT3030 NNmprinW 

""'"' ~ ... -· "'PCo "" • P7 AleoonCoffwnodorel4 (two modu!N• tie NCtl) l Sn.ii Fvtv .-.Klw 

"''° ....,.,.,..,. - -. • Kl AIIDonMZIOK Cat::ulllN,,_ &~~lotup1DIOO .. . 
£1500 ....,..zx,1 """"' .... !CPA) "' • • H1 Aleoon~tleK) AcivillN..,....ldlromwrowctmrwn.F'll'ldlalltclilpeltl 

"'""' UCSO-P T'""'"" ,, .. • • • • .. NNdlHewleaPad(ardF**!!: °"'"'*"*'k>aNlyN~bme-dMm 
L""'*~ I o.219 CPM ...... - • • T2 ""'*""""" "' £3392 ......... Stodo:C<n'ol-404 321( • • E2 s.or..--o1tl0Ck.~ ......... tle'ldl: ......... &chlcbll0dl.....tl 

£2500 -- • ""'*""'*°' -. • H1 A.llc!ZXl1 Futfwd.ldd.c:WIIIIMrn Prints orN1«11Y9i.ta&IDlmlwiue , 
£1250 -- -- -. • 05 c.itieUNdwlltlor'Mlf'WMZX -- I t11200 -· - - • • • . ... NNds 80 column c.rd . Alowl -*¥ , &printD'l'l'IMln:!olanyi.111~ 

t t2S.36 -· w- - • • • .. Wordp,o()INOl'kwh --t1S295 "' • ~Wrillf2 - • • .. A.llc!Ac,pllN.HNwordwns,. ·--t:IUO """""'"'" - -. • "' A.llclw...,..ondilk.&.litllbllkwnotN&bullt"IIM 
tl O.SO BBC""'°'B -.,..., "" . • w Wa.dN DELETE, INSERT. SAVE. 0. MC 
£11()85 ~ ... - ... • • R2 - wordiwoc-ot .0.-....llftd~ 
mooo ~ .. • ·- ... • • .. A.llcl CommodoNIOOO ~with WordPro & SpelPro , ... ,. ~ .... • 

_ .. 
"" • 01 A.llclon5upe,P11t,Sn...1 ,18MPC&CBM&4 ~~.- tie 

"'75 ~ ... • ·- · le,( • • .. A.llclonConvnodcn&4, 3. 4, I IOOO Av..-.on~ (£5349) 
£14500 CP M • .... .. . • XI A.llclonCP M II Ind PC-005 An oplioNI MERGE, PRINT, exn lot WorOetar-
t:19500 CPM • Word51#3.3 - • MIO Aato on IBM PC, MS-DOS ... wil'IC.CSC. . lnfo&w.MM ......... , 
""'"' CPM • -· - • • PI AatoMPM& MS-DOS NMdl prinW CorlWII p,ool fMdlf 

'33000 CPM • -- ... • • S3 A.llcl MS-DOS I"""* DOS Corcan q.lick r~ CMI 
t:431 2S CPM • SelectWQtd-:0."\tll,..,.. ... • • BI A.llcl MP M & PCtlOS SaNn-ori9nled ~ 
£311125 CPM • - - • • E l A.llcl on o.i. . WOtd ...... -£333"' CPM WP2020 - • • a, ~mectw'lt~ Selolk9Y-lop9p,ovided 

t:12500 IIMPC • ... • XI .... ._. onlCf.en 80 .000wordlPlfth1<:Uu111ra{t4315) 
Cl4()4() IBMPC - ... • . "' .... wilhVilifill 

£33025 MS-OOS • w- ""' • ... A.llclonC PM .NMolprinlt,.~~WP 

""" -- Word ProoNlor 40;12 32K • • E2 ~wordwrm . -· Cl2500 oso .... "" • .. ~-wlltl~-
£4542 ....,...,... • - -. • Kl AlloonMZIOB+ K.Avllilabllondiak(t'91 94) Onlol'-wP~torSN,p1 
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M.t \'CS . COllt rob. lcU 21 ca rtrodsn 
Chn&. ~ . IIIO '4)), ln, -..ckn 
Miwk . AstcrOldl. Yrartor<h. Ptli Soc· 
tt r . Bacqa- • 12 Ott.en . £1'8 
Tel Sooo . Ocrb) 556294 
• (8 ) toh • 11rcqn tt'd.to buyor­
t"'Op. aho dis'- MllerfKC .. -. nlcd Td 
oin,M).t9:?1 aflcr6l0p,n andnt for 
Mar1111 
lf ~"""'P_,. _, ..,-opforotbcn . .1111 
or1111n.ah.~.()rhltr,Sc1111MI 
COitfflOt. Scramble', ~t NM SlorM 111c 
Tel '11.rci.hllm 7'9 00 Mo.- Fn ar1er ,,.. 

...... Vic 20andc:a:t,1,tt1e "-•'""°"°' 
5,(0)sta.m~.or ,t.SK Sptttnarn Tel 
Boltof158'7(17.~f«l'>tee1Fo-ier 
Wlo-2' OOfflJIUlcr. QWoellc .,..,, ~,11 unckr 
JU1flllntcc,Wllhbool,and"°'1 • 11re, ltl e 
J11mpu1'Jact.C'OS1111~andlll(Wtfor 
(Ill() o II o Tel ( Fr~111) Cllt·,tme 

""" W...il Alan 800"8K. 810~dmt, 
abotofl....,-e 'll.1l ~A.1an.-xl . •1 0 
rCCOfck r or111y LRt'1Man 11.1IIMXl, I 
)'UI MoT. 1u: "'6111111 I.II , wuuc:ida1c 
(OSO) Tel Boh011(0204)7065 .B 
.... Atc .hllk..cd,L50Tcl RYMI"&· 
KN17)1)94( .... niS..- • ) 
tn.- C••-.: llu111crl1 2or •ol~f or 
anod1cr Dr.,.. cartndfc Tel 01 ·.JlJ 
M10•ftcr6'*,.,. llorJ111l 
...., MZ80k. l8M011!hiold , utckn1 
conditlOII . pl111 £JOO · ·onll tof1• art 
1n,,;ludi-,1U.IM'IJwi~for(l50Tocal 
nhlC'{600 ,101alpncc1s.lC'd (4S0 Tel 
07.42.lO)JOI 
M.t VCS, five 1110111h1 old. Comm!. 
MK'lllc COIIIMaAd, u«Gc111 OOlldlllOII, 
CJO,tl(12 0.£'10o Ill O ,t,tlh"1 1otrompule1 
• lll'Jtcd Tel ~l)ttrfll"-•(0602)117'7'\IJ, 
af'tcr4JOpm 
W...il T RS-80 lZ K npanwon IIIICr 
faot . alM> cheap J'l"IIIICr Md dot ttmn 
•11h DOS Ttl Anmuon.1. M.,plcy 
1am11103.sil 
........ IIIMJ'\K"IICJII boot; for CC'l!lltonK$ 
IOIA pnam. pld pritt 11,-.:11 Tel 
Sta11,l'oc...aMlc-Oll·T,·M8.s«l8'l 
ftS.a model I . l6K ~"<"I 2. 1111nt 
COillhtlOII. 1ndudn -vah. JIOW'"Cf 
t!ipply, ptup. ptm1yof IOOwarc. (1~5 
Tel8nstol {0272)~ 
Mwt @WXI pmcs C•n)"O'I C'bmbcr 
Moonbasc 10. Oa1act1t a.- G'-' 
Hu111e, caM,Clln (10 each Jumbo Je1 
ROMCO LcSl1tttl5Tel.O!·}.IIOIM 
(ou u1p) 
• mocx1e.OS1 ?~ 1111crfattt)9.s, 
double d.,.._ drr.-e ..OOK 0 25. Epi,Offl 
FX8>fTI II t299<1., 110 io.d:.of 
tofl•-.re.allrttrmbo , t'd.tincw T tl 
0 1-}->27.4)allt" f6.30pm 
WU e l 8K RA M new lftOfttlOf, 20 + 
t.llf)a . 00 Aho UKIOI Eprom tio.rd 
.,-,t11Tool trt , 8 tiotV.£40(u~) Td 
051-6386n51 f1t,.­
...,... caw.c11eadlpc or.l'JCW:r11M:d.111 
bo • , U TN 0 1·2 11 1 192 day. 01-99] 
)12.Jtvc 

1• 5pcarwa .fc>u1M081Mokl,ph,IOO 
10flware ,l'Jdud,ftl Specuu , Orbncr. 
GulpcMII £120 0 I O S 81~. J9 
..... rrc:l'J A\e lllllC, l'oonh F1cc1...-ood, 
l...lftc:a"lmt Tel 1-ltttwood (OJ\111) 

'"' ..... G70C.0 V.o.opKcomp11tt , three 
c:armdacs ~ladn M~t111 , 1.at,c, 
...,an:andCompu1e1p«111amrncr , !1UU111 
bo 1, M -· Ml)' l 9' o•o Tel 
\loondOfl:1(06065)56538 
MM'I VCS,ndltdn51Mic:b.pmdln. plm 
IIIIIC Ull.1 CltflndfcJ {14(1 0110 
II IIJhct,, IJ Soon eto.c. S...1nt Atha 11 
Bar ry. S Gbm Tel St Athu 7'0012 
•flerflpm 
D.11 t lbK. DkTrONcsGnpho M.0\i 
P.,"I 102• paptua. llOK. IOft•~rc 
0111,pr 111Chrdin, Scnmbk. Stanret., 
8reat ou1 8ool of Propllm,, L90 Tel 
Jobmton1:(Soorlland)Jl7.&II 
MM'I tape procrub Sftool.cr. Dam 
Revt"n1. Ghott l l11111er. Prcpp!C'. Alf· 
Stnte. Dutn of ll uard. Cnanct!Cna• 
bk -i Chomp , £8 each Ward . 65 
Bocllcdc:y<ntt• Enl. 8•rll'lu1ghJm 
1WSN Model Ill oompkte. IWO dn. l 
dn,·e, phn llric pnn tcr VII •11h \-i:wcalc 
andall1)'1k'm~ b llnd11t111wrh Tel 
Kee n . Sloctpon 061-49,4 9099 £1.400 ... 
l,- 4i1K IIIOf1J1ulOOnd111c1111.boJ.t'd. al 
kllhc1e .. pui11ercasoafor..ak (19'.s 
Tel 01-2632&51 
lll m t ,ob...-c: Of1&1aab. KOI\I, 
Sallmbk:. A.MerOldl. A, ·u11rr. Ra.den, 
all pec ked ....... boou Sell for C1'0 
0110.Tcl 5c'M., \ ndo>T1(0264)6"11J'il6 
afle16pffl 
,.,,...__ wf1 • arc 16K Artllt 011~ 
uam. Ou1tbil•11. ~ l111rvdicn. 
£2.SO ndl tS.K - Mclbollr llC IIQu!iC 
Pcnct..«w(-opcflC'd ) (S 50 T t'I S.eb­
t,i,,1668ahn ~ ~orm;u1 P1ort C'r 
D s,.i,- ~K RAM n ,.....,, -
inont ~J!WM l«.p,ct ur c.,qvccdl&OI' 
-mb6e•, 5t,.. •apnnc• £100 the IOI 
Ttl Dn T, CQ.-cnlry ~252 
...... I d1•11.1t; ~wop or ~ II Gainffl.a 
GobbM , FMOOM. Paallarr, Oq,l,flct. 
Frou,et', Ml erorch.Epoch flaJh!Sunu 
la1or.e1el.ll l c.aftcr'ipclllwcc l !Ja)'lor 
wccteftdt. T d Ol·.s8\lil*JI 
,.... G10CKI wnh wx canrlClfn, no 
adaptor ,0t hc:,.."1C'C~llc11la:NMIJIIOII 
swopfor'Sp«tnunor Atan«x)(IIC'p,11· 
able) Co..t WO ~II {100 Td 8oldoa .,.,.,. 
..,_ AIOIII l?K t 12K u cdk:111 
OOlldlt1011,on1)''°"1IMlfllhtold.loo.of 
tolt•11.1ellldudi"&orp11 1apcm1.1l2.0 
cvt"rytlllacforflllOono Td Slllpy. 
l...C'ica1e1(05JJ).ssstO• fkr,tpm 

:-READERS' BUY &SELL FORM : 
~Jr~~:~rt~~~ ::~u;1:~:~~:~:::~~r1.;r:.~=1~/~;:~~~·~~~:;r~~fu=~:! I 
number a nd send 11 .,.,·1th a cheque or ~talo rdcrfor { I .SO pa ya ble 10 VNU Bu~1ne~s Pub hca 11on~. I 

1
,o Billboard , Pu son• I Compu ter Ne.,.,·s,6l0dord Sowt, Lond on WJ A 2HC. But re membe r , this I 
service ,s not for comme raal ad\ert1scmen ts: .,.,e .,.,,II not mclude ads from co mpani es large or 

I small.o r froman yo ne carry ingon a profi1-makmgbusmcss. Also. wccannol guaran1cc 1oplace ad~ 1 

I 
in spcc,fic 1ssues - 1t's firs t co me . fin.I sc n ed. No rep nnb either unl«s ) OU send ,n a no1hcr form I 
P1ease .,.,·nt c clea rly pu11mg only one .... o ,d 1n each box. a nd remembe r 1omdudc )OUr tun add~ 
a nd ltH"phone numbe r . C\CR 1f)OU don· 1.,.,ant rhcm in rh<" ad . 

' 
I 
I I 
I I 
I I 

I I 

' I I 

I I 
I I 

--- - - -- -- --- -- _________ :J 
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• 
kdH : UO per ... m~h: et•lumn 1.:m \h n1mum ,1Ic 'l·m \enc, J1 _ •u11t 1\i11l,1~h: Meckaftical ON : Column \l.1d1h. I o•lumn 

~ .. mm :! niluur-. J J,11:mm '1,."11lumn, ) .. ')nun C.,,Dates.: !Oda,, rm1r toruMKal1t1n 
Cofttact: I.in Whorl,:, l•r("hm11.m \h. ( irth, on 111-313 3111 

PSST! £2.00 JET-PAC £2.00 AH-DIDDUMS £2.00 SPECTRES £2.00 
ANY ONE OF THESE PROGRAMS CAN BE YOURS FOR ONLY £2.00 + 30p 
POSTAGE if you join our Software Discount Club (Member ship £5.00 per 
year). We will give you at least 10% discount off all software you buy from us. 

We stock a wide range of quality software for a variety of computers, including spectrum , 
ZX81, Vic 20, Commodore 64 , Jupiter Ace and others. 

Also coming shortly , a wide range of exclusive "Devonshire House" software for the above machines . 

-64£256 481( Sioc:ulr Spodn,o, £129 Jupjtor Aco 16+ £55 

J & F COMPUTER S, Rosehill, Ladock, Truro, Cornwall. Tel: 0726 882758. 
DEVON SHIRE HOU SE, Gylyng Street , Falmouth, Cornwall. Tel: 0326 72637. 

* * * Trade & De1lers enqulrlea welcome • • • 

IOn'WAM TOHl!I.IYOU 

WIN THE POOLS 
"'POO U WIN NI II• 

llot ____ ,_..__ ... _ -..-· 

l'H.:::.-=.:...----:==---~--..:..-==--·:.=..-------­,.,:::.: . ..... _ .................. m,Ollij 

_______ 
.... _ 

SELEC ~~ RE (PCN) 

~ ~~ ~ 

Softwar e 

F•Zll81 wlth1 aK UM ..... - ....... _ U .el 
F ........... CT .. u111 .. ... ..__ ......... c1 .H 

You••.-iAlitd POW in lht iNltTIOIAC..U. 
Co6ditt., N,z,~ }III IOrAllitd~OI 
warletnyou~wietl)'Ol.lf~tnroug,'IIN~ 
lloyrinfloltoom1to1Nmwio,11t?T,eldtbr\Mil 
ONlapo and SS gu,ird&. ...... ~ 
hPl,Mdpid.lSur.welfyouC#'IIN Comdot ot 
RMs. h Tl#WIIMo/~ Sptdw-.. .... 
Yeull of HwnM ao- #Id m.ny mcn l And on 
yo.xway , grab .. h leulow Mui tool you can 

'"""' 

Softw ar e for 
PET SHARP 

TEXAS 
... _____ .. 

-·a.;::----=.a.:: 
:e"',.f:'• 

:S:!-::---..... -........ ~ 
-:.:r--'°'g,.,.,.,..,_ ==~o:::= ......... , c.- ............... e=-:-=-c.:..:..:.~c-~"1----·---·­-- -"'-"'....-0 • 1~2'HIINII 

T ... ......,.. ......... --.,.. 
M,,..- t4 Mf'OIII,..._ 

~ UMIUS SCFTUJME 

m LER\~~'~:;~7:LAND 
~ Softwa re. Boob Accessories 

Service 
Acom Compu ler , Dragon- J2, ZX81, 

Spectrum , VIC·20 , CBM-64 
Open Mon-Sa1 9.30-5.30 

PCN SEl'TEMBEM l·SEPTEMBER 7, 1983 



ORIC1 
Edllot - AsNfflOlef - DINs NfflOlef 

~~«:.,~~~~ 
ICl"NR,P,.--and~ t15. 

NEWBRAIN 
EdHot' o--dv .1. 

:::=.-::~::..~~ 
on CMNM- .. _ •iq:iendl(I tysleml 

CIEHSOA, AESEQ, UCAMlN. 
c., I» metged to we With E6'or Complete ""'1 
"*'1..IClionfflW11.191t25 . 
f.dhor A- 8 
=-~ t~t»1.1Nd.,....,,C.,,.,, . 

~.=::.~~~:: 
"· AHEOUE NCE 
~and~Mw:'lleorJ*ll;of 

~~ N~";;e~~ 
GOTO ....... Oilll----~ tl . ....... 
~=...~-=--==--r:~ 
p,og,amcontCI 1yntax u p,ocu::,ed ~ C.- ii ~ t,. 
DRAOON32 ·-Wcwd p,ooNt«- t....: p,c,oram Edttor tt .ts . 

MICROPLOT 
11THE EARLSC ROFT 

C HEYLES MORE, 
COVENTRY 

WANTED 
HIGH QUALITY SOFTWAR E OF ALL 
TYPES FOR THE VIC, CBM 64 AND 
SPECTRU M FOR EXPORT ANO UK 
DISTRIBUTION . 

COULD YOUR PROGRAM BE No I 
IN: 
ISRAE L, NORWA Y OR CANADA ? 

Te l: 0492 49747 
or write to: 

MR CHIP SOFTWARE 
1 NEVILLE PLACE , 

LLANDUDNO , 
GWYNEDD LL30 3BL 

GAMES FOR THE BRAIN 

PCN SEPTEMB ER I-SEPTEMBER 7.198J 

Software 

A TEXT ALTERING ADVENTURE 
fort .llle( J2K ) 

BBC MICRO 
Mon !dJectlvethanthe"IChing "OJthe Tarot c•nk : ttch•nge1 

yourmlnd -~e li,1. 
•. AM111..-...11w,-tro1i...fllhn ..... hM ...... Mo1Wh.1M-.i IMMAyW-,_,._.._.._.,..,_~.,"-*-- • 

M&kethf:11o,ygoyou r way. Or playthtR UNESMITHgame .Joi n 
the ancient ordtt , Stt u;hat 91adt you reac h. Or Ctet le your own 
word-MU to wor k through . 
RUNESMITH comnu •3 ·partprog ram . hasa 4~11n.tsa mpkwtt h 

t=.!:e~~6~ ie.JN"mE u.U~O~ROJ:.~ 
exploring whkh wtll mak e you • Runnmffh . and 14 pages oi 
docu~aoon . 

1!.o~:::. •.c~==~Nf.!· 
RUNESlllmt 

to AltrH•• Softw•r •, IS Co p01aJJ Gar d• •• · l.o •do• NW7 

CIROSOFT 
PRESENT GAMES FOR ORIC 

NIGHT AIDER - Ad'v«tture oame with SUi KILLER - A game of skiN with 9 
gra,phcl . Sy combimng Iha UM ol 'f04JI d9g,N1 ol difficulty tor one or more 
memory and your arc:«Se skill you c:an players Random hazards appear. rllQUlr· 
rtcOYer the Shares for the FCK.ndation. ing yoo IOchange 'J04JI 1tra1egy Great fun. 

ts lnc:I. p i p ts lnc:I. p&p 

COMING SOON 
PARACHUTIST - Take ot1 your aiJaatt avoid lhe doudl and drop and Land your 
pwachutis1 IO IOOfa points . 
FRUJT - Slandard frU1 machtne game with Win, N~ and Gambi. 

ts hlcl. pip tor both . 

CIROSOFT 
184 Hll d•9b.,. y Rd .• Clia•d l.,.• Fo rd , Ha•t •SOS INS . 

FREE 
CATALOGUE 

Containing 
someth ing for most 

micro users 

Software, hardware, dust covers. 
books (POSTFREE), T-shirts, cas5"tte 
leads, LOAOing aids, test cassettes and 

head de-magneti5"rs etc. for 
Ace, Atom, Atari, BBC, Commodore. 
Dragon, Genie, Lyn1, Nascom, New· 
Brain, Orte, Sharp, Spectrum, Texas, 

Vic 6ZX81 

Send SAE to: 
DeptPCN 

FULCRUM PRODUCTS 
14 Steep Lane , Flndon 

West Sussex BN14 OUF 

SOFTWARE 
FOR YOUR 

CBM64 
SCRAMBLE CUG 
FROGGER ta.SO 
SPRITE MAN £1.50 
CRAZYKOl<G IUG 
PANIC tl .5CI 
LANDER . . . ..£1.0G 
ATIACKOFTHEMUTANTCAMELS .. £7.50 
MATRIX t7 .50 
STAR TREK £1.50 
ROX £4.ts 
GAIORUNNER £7.50 

A NEW ADVENTURE 
FOR YOUR64 

D EAD MAN' S GOL D : £8.50 
WedarayoulOseak thalrNSUfeandratum 
illOtheOOffectgrave . 

NEW ADVENTURE FOR 
YOUR VIC 20 + 16K 

TH E ENCHA NTED CHA UC E : t7 .50 
F'lnd the Chalica II you can. 

Chaques,P.O. IO: 

BYTEWELL 
203 COURT ROAD 

BARRY , 
S. GLAM CF6 7EW 
Te l: (0446) 742491 

" 



" 

Software 

Programs anl 
Wt requi~ q1Nli1y pros,Mnt f~ most 
micro' s Met ei;penenc ed prosr.vnmHS to 
undtrt.11kt con1,M:1 work. 
Wt pay c.sh f,m , royiihin .tnd distribute 
in the UIC .tnd USA. 
~ . l .asingstokeC02S6) 2S10 7 0twr1~ ... 
DREAM SOFTWARE, P.O. lo,: 64 , 
8.1:Sinptolt:t>, H.1nb.. lGl I 2l8 

BBC MICRO USERS 

"SECRETS" 
,,....~~"'=-·--:.:=::.: 
:'S=-v:.C::-:'C':.''::?:: - t4.95po•tp11kt ~"°' '"· -- fCll---.......... ---""' 

Second User Equipment 

Dealers 

PHOENIX SOFTWARE 
CENTRE 

88 Huish , Yeiovll, Somerset . T .. : 0935 
21724 

Open9am to 6pm _ ., Solu<day. 

l.Mgeat stock of 90l'hnre In Yeovll for 

~;!!;.~~, .~ . 

SCHOOLS AND COLLEGES 
HOME OR BUSINESS USERS 

IN LONDON AND THE S.E. 
FOR FAST ON SITE SERVICE 

MICROS-NETWORKS-PAINTERS AT VERY COMPETITIVE RATES 
B.B.C. MACHINES EPSON 

RESEARCH MACHINES ANAOE X 
380Z ANO 480Z MICROLINE 

TECHN ICAL AND SOFTWARE SU PPORT 
24 HRS SERVICE ANDB HO UR CALL OUT 

MONITORS ANO PERIPHERALS 

K.J.M. 
COMPUTER SERVICES 

TEL: 01·851 6925 

Hardware 

COMPUTERS 
AT 

UNBEATABLE 
PRICES. 

AT DOUBLE DISCOUNT CENTRE, 
52 QUEENS MARKET, 

GREE N ST., 
LONDOHE13tBA.. 

t 14&.t5 
£269 .15 
t1et .t5 
t2SS.OO 
£295 .00 
£139 .00 
£221 .95 

ii, ~«IIJt • oo,-..,__ 
nt.ct stockist• for :-

.. ,cau.- ,COIIIIOIIORf. 

Name .. . 
Addr .... . .. . 

Z':::',vC':"'°[ T Co. 

Shops 

FOR BBC, SPECTRUM & 
ALL LEADING MICAO'S 
STAFFORD: 59 FOAEGATE ST 

TEL: 0785 41899 
STOKE-OH-TRENT: 

MARKET SQUARE ARCADE 
TEL: 0782 268620 

Programmers 

PHOENIX COMMUNICATIONS 
DIGITAL DIVISION 

Apple 2 com p,itlble perlpher•I• , 
Including : 

Language card 
Disk drive controller 

Z80 card- 80 column card 
PAL coiour card and many more 

Check th la price : 
Disk Controller Cant £28.00 + VAT 
fol mor, dttai& Wld SAE lot calMOgul to. 

16 Theobllld StrNt, 
Borehamwood , Herta W06 4SE 

Te l: 01-207 5950 

Books 

MICRO BOOKS BY POST 
BBC 

ZXSPECTRUM 

o=--~~~f'Wl'Ul 6ZXII Mel: 
o Sl'fCTAQ.lNl6MICSfOAMZllSllCTIUI U. • 

VAR IOUS 
O ~lilWHQllt ... ... ......... 

,--,..-~ tie .• 
o ~~YOIIIISOf'TVi.W.25il"' Ito.•= 
o M LITTUIIX*OfMSICl m.I 151 .... ,._ • .,... • 

......... ~-- OM o .....»~IIONJ ne.w 
o TMTAUZICGN«SfOAYOUIIT1N4,1, u .• 
o TOWRC6MICSfOflll'OUJITNIIIJYCOlOfl u .. • 
o r.ut.M. ... MSIC ll:l'fOII o.• 
Ol0il)PN)5IWlll,IIN9~... G.N 
OOISCCIYCMliN'f'l.ll.080111... t11 •• 
o CP1il&M P'lllSOfW.COMMEA 512,.. t1' .• ,....,.~=:=·---

PROTECNICI, 
2..mWALTONCAEICINT, 

OXFORDOXI 2JQ. 

PCN SEPTEMBE R I-SEPTEMB ER 7. 198.l 



............... MICROSHOP ............... 

SHORT ·LENGTH 
COMPUTER/AUDIO TAPES 
~:..:v-::=:;-.=-~~ 
tMn 811 beck •nd relu . 
Premium Grade Agfa A.F.W. Cassenes 
Maoofac:tuter 1 of high quality blank cassec· 

::,~~P«9~ ·:s~~~ 
purchase 25 cusenes of 2'h minutes each 

:11~~~,~-~~ &= C': remittanoe k>: R.F.W. Recording ..,~,~~::.t=r~:i:~~~~ 
T .. : 0205 750 595 

Allp,foM .,.~ otVATMfS " 

~~=:=='= 
ab191 25 c• aH tt• • 

(- £1.95p&p ) 
0 2'A-ffllnlt £1195 
a s-. .. r,2-20 
O lnw-. £12.'5 ow,- £12.eo a ,o,...,.. £1320 
D 12'hmint £1395 

50 c .... u • • 
(- [2 .49 p&p) 

0 21'\on'W'II t22.75 
O S"*w [22,15 
0 8rt'WII t2349 
0 71AffW'II... t23 .99 
o ,o.,..... £24.99 
a 121h1TW11t t2e ,, 

100 c••••tt•• 
(lnduding £3.50 p&p) 

0 2 'A IIW'II £.U.50 
0 5nw!f £44 50 
O lmN .. £45..50 
0 7""-. [48..50 
0 10nww £48.50 
0 ,2,,.,....... £5350 
lnckdng Inlay card & side-labels . 
Tot11R..-nittanoe£ ___ _ _ _ 

NAME--------~ 
AOOAESS --------

l endosemy chequelPO ____ _ 

PINN n\Hecheque/PO psyabM R.F.W. 

01.S,U.V INSTRUCTtON SHEET 
Ge'INWll~NUIIINM_....,__ 
DNll"'111 ........... ... , • • ......_.. ....... ftC. 
S.0..( 1 ,olwll _..i Mdr....iE .......... 

1it,tjL OflDI.IISOHl't o...-,,.o. .. 
f OUHTAJN <::OW'VTEIIS LIMITllD ·-'""-~ - - -- .. ·----· U .STUIGH ..__.,. ... 
IO'JOJIII IIOI 

_ .. Y, NOOY I NLU 

(llltDIUUI AIX tr ll O 

~-;,:a.-

PCN SEPTEM BER I-SEPTE MBE R 7, 1118.l 

Accessones 

.. , ,.,.,... JOYSTICKS from £4.50 each 

EUNCA 

ZK TAPELOAOER, .., -o-

DIRECT FROM 
OUR FACTORY 

Other Micro s to f oll ow . . . BB C, Elec tron , etc . Please enqu ire. 

ELINCA PRODUCTS LTD (B) 
Lyon Works. Capel Street, 
Sheffield 6 (tel 0742 339774) 

£14-11 
Inc. VAT - Post FREE 

STUNNING BRITISH DESIGN 
for usel'li who care for their 

precious sv,• Diskettes 
£3 each or £30 for ELEVEN 

Same day despatch - Cheques to : 
SEE 10 27a High Stree t 

Peters field, Han is . Pho n<t (0730) 67622 

Speed up the action with 
PICKARD JOYSTICK 

CONTROLLER 
Alows meolqkllp,noi:!l*Q.lf'ICQ-no 

:::.~~..=.:!t~ ohr 

=::.r= 
Succ•• • Service• (Depl PCH) 

1$4Hlgtl5tr.t. 81o..tch,W ...... . 
WeetMld9 , WS3SJT 
T .. : (Ot22) 402403 

L=;_~~: v=.y ~-.....----·-------c..---.. ..... _ .. ___ ___ --­c.---c:i.--.... __ ...,, .. _ .... ..,.__ --­,_..., 
..:f-.... 

(II LEADS 
MICRO TO PIIINTEll lfADS 
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AT LAST THE ORACLE IS HERE 
DESIGNED FOR COMPUTERS 
BUILT BY CRAFTSMEN 
BY FURNITURE TECHNIQUE 

STANDARD MOOEL SIZE TSOmmH eoommw eoonvno 

COMPLETE WITH 
413 -AMP 
SOCKETS 

/ 

AV.41.ABt.E IN VARKXJSSIZE"S TOSPECW ORDER, STATE YOURCOMPUTERE TC 
MOO£LORACLE LAMINATESOFTWH rTE,TEAK('*<l'fl'Nl'W'SILMTwa•I CM 
MOOELOR ACLE VENEER MAHOGANY'TEAK(lu xuriouswood--,, [121 

_ _ _ ALL MODELS FITTED W1TH EASY GLJOE CASTORS. 4 13-AMP SOCKETS __ _ 

MAJC.OAOERS TO I ENClOSf CHEOUE.POSTALOROER 
:~~~':"~ , PAYA8l.E TO FURNITURE TECHNIQUE 

EWOOO, 8t.ACK9UAN , LANCS FOR£ 

ORACLE SOFT WHITE LAMINA TE 
ORACLE TEAK LAMINATE 
ORACLEBAOWNMAHOGANY 
ORACLE NATURAL TEN<; 
Packlng &ct.l!YeryUKManend 
PINN811ow21 Glysdill. 
PINNAIHlrnodll T• 

Name ....... . ....... .•.. ..... . ... 

""·°' CM.00 
tnt .oo 
[ 121.00 

£10.00 

I :~d;~;~ ::: :: : : : :: :: :: :: : :: :: : : : :: ::: : : : ........ . 
I Pk~·~·~i~~·~;~d:·~~~·l~·rc;:;r~;··~·e~k s. 

I ~ a:!ose~; : : :; a~; '~: ~ ~·~j"(:~~;~ ;~~ 

I 
News. 
(To1al • Number of weeks x Number of 

I Bo~cs x 35p) 

I Barcla)·card/Aettss No. 

-

" ,. 
1) 

.17 

" 

Programs 

ORI l,ur""""°~ _,._,. .,.OffVI. 

====-..=-=~:.---·---·­• 11........, ......... 

- W;::..~r.=;-.:t.:f:':"""" CW..ftt.MlNC.1 ________ _ -·-... ·~=------.,-.-... -.- .... 
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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 
r~ach of grubby hands, we've designed 
this attractive PCN binder. 

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

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

Your copies lie completely flat 

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

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

ONLY 
£3-So 

BINDER ORDER CARD. Please rush me PCN binder(s) at £3.50 each. I enclosed my cheque made 
payable to Personal Computer News. Please charge my AccessNisa/Oiners/American Express card =, 

I ::.:.~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~. :::::::::::::::::::::::::::·~i;;;;.;;;::::::::::::::::::::::::::::: I L s;;d·i~-;;;~;;~;;-"c;;,~;;~;N~;;,···;;;~d~~-Ck!;~=;;:·s·iis·s·;;;i,isi;~·;;·"i.~~ ~-wi·;;·2-;:ii;·~J 
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Acom a-plenty at the launch 
Acorn officia lly launched its a database' of her at-home filCS 
£199 Electron with an cduca- using the Electron. with the 
tiona l presentation that -.ould rcsu ltsofhcrhomcsp readshc ct 
ha\'C put Janet and John to appearing irnmcdiaiely on· 

A movie·ing 
experience 

but e,-en Oscar Wilde had his 
occas ional off days. Besides. 
Movie Produce r ha$ more 
for il lhan a mer e going 
name . 

sleep. !iCrccn. 
Toh clp usswallowthcclichts llus would have been crcdi-

De~te the best efforts of 
sofcware producers. games 
are n't yet two a penny. but the 
day isn' t fa r off. So when a 
compan y has a new game on 
sale it has to find a new way of 
tart ing the game up to mak e it 
stand out from 1he rest . 

Aooordmg 10 Silly Software 
(SS) ' 1t has a theoretical 25 
billion levels of play '. Assuming 

~=t :=·tC:;!:~~/eJ!t~~; of 1hc show there were green blc had some form of storage 
Elccnon cocktails. dev,ce been at least visible in 

The films about "hat the the ptelurc , but considering 
Electron can do m the home tha1 the bare Electron 1n the 
were peppered with tcchn1cal film had no disk dm ·c or even 
faux pas . tape recorder to reco\·cr the Silly Software has made a 

good starl by choosing such a 
witty compan y name. The 
name of its first game. Movte 
Producer . isn't quit e as willy 

Rmaldo and Clar-a (seven 
hours plus eac h), assu ming in 
fact that it is Just a 30seeo nd ad 
for Channel Fou r , it .... ;u take 
you a pprox:ima tely2J years and 
nine months of contin uous play 
to enjoy the game m all its 
int ricacies . 

An actress. for example, w1s rcsuhs of this supposed data· 
shown1nonefilmchp"acccssmg base. the crcdib1ht)' gap was 

f-- --------, enough to dri\'C an Acom 
dclwcry tru ck through. 

NEXT WEEK e Hard ware - Look $11,arp 
wit h a ru.JI Pro,. Test o( lM MW 
MZ 700. 

PCN Datc hncs keep~ )'OU m 1ouch •,•r11h up-commgcH!nls. Make • PCN Da1ehnes should ~nd 1he information at least one mon1h 
sure you cntcr thcm 1n ~our d ,ar). before the C\Cnl . Wn1e 10 PCN Da1el1ncs, Pcrsonal Co mpute r 

Organ1~ts'4h0'4ould hke deta1lsofcommgc\enb1ncluded m 'l'c.,.,s. 62 Oxford Si re-et, London WIA 21 IG 

UK EVENTS ·- ..... 
F1rs1 llampsh1r c 
Compuler Fair 

Stp8-9 

Vtdco. AudK> and 
Compu1er Show 

Sep 16-18 

BBC Mia o Uic:r Sho9, Sep 16-18 

Sttonct Na tlQflal l)rm s.h Osborne Scp1c:mbcr 17 
O....ncrs" GroupMccung 
I lomc En 1ena1nmcn t Show Stp 17-15 
Kent Appk Village Scpcc:mbc r 18-21 
Compu1cr°"'"n Oa) f.xh 1bil1011 Septcmbc r 22 
Min ocompu1ers 1n Bus.inc?>S Scp27-29 
IWP ooc-day .,.,·orkshop &p29 

Personal Compute r World Sho.,., 
Computer F air 

Scpl'J.()(12 
Oc12 

OVERSEAS EVENTS ·- ..... Ausl rallan Computer Exh1btt100 Stp I J..16 

lnctrn att0nal Peripheral LI!u1pmcnt Sep IJ..15 
& Soh.,.,.ire Expoimon 
CompuleI Sep 20-22 

lnfo '83 Ck1IO.D 
ComputerS)'slcms lnl e rna110nal ()(117-21 
Trade Fair & Con1ress 

.. 

·- ............ 
Southampcon Guildhall Tcs1.,.,ood [1h1btoons, BJ.I Oxford Stree1, 

Sou1hamp Wn. 0703 3,4020 
Brild(Of'd Dposmon R Cooptr. 
Cenlre J "ood&Sonsltd, 

Br.,.Jford72(M.ll4 
Shcro••ood Roorm, Gre)foar Gate. Da1,1ba:,c Pubh c:at,ons. 06J-4S68J8J 
Nomngham 
NatK>nal L,bcra l Club. I White hall DrJ.Anglc~a.021-4721311 fa127!i 
P'IX'C', LondonS\\ I 
Ot) mpu1,, London Mont build Lid, 01·486 1951 
Stov r Centre. Ashford. Ken! Dat;1ha5,e P\lhhcatlOllS, 061-4568383 
Ctntral ll ()(el. G la~aov, CouchmudCommunteallOlls Ltd.0 1-7781102 
War,1,1d. U m\ emt), CO\c:nuy Pettr Bubb . 01-892 4422 
C.h Confer ence Centrt, Ouadnk<:I, 3 Courtfidd I IOU§<, Baldwin 
76 ~farl Uu1e. l...oodon [CJ Garden,. UNKk>n ECI. 01-2428697 
BubtanCtnlrt. UNKk>n Moo1bu1kl Led. 01-486 19SI 
The Sir Fredcnc: Osborn School, RBrO'iin 
\\ d...,-) n Garden C1t) We lwyn Garde n City 23367 

·- ............ Mtlbournc . Au~1ral1a Rlddc:11 C..h1b1t10n Pmmouons PTY l.ld, 
166 Albcr1 Ro.Mt. South M elbourne. Vic 3205 

MO'ICOOC Centre. Anaheim, USA Cahncrs Cx~IIK>n Grou p SA, ();t8.J 3808.5 

Lm'(nd, Rtpubh c:of Ireland SDL E:ii:h1b1IK>n!. D ubhn 763871 

No , YOJk.USA 
Mun.eh. we~, Germa ny 

C11hncn fapos1t100 Group , CM8J3808.5 
ECL Elh 1bttlOll Agc:nacs,01-48619!11 
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